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» The skull base represents a central and complex bone structure of the
skull that forms the floor of the cranial cavity on which the brain lies.

» [t separates brain from facial structures and suprahyoid neck.

Neurocranium
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EMBRYOLOGY OF THE SKULL BASE




Frontal bones

Parietal bone
Petrous part of
temporal bone

Greater wing of
sphenoid bone

Occipital bone
Squamous part of
temporal bone

Zygomatic bone

Stapes
Incus

Malleus

Nasal bone

Maxilla

Mandible
Hyoid bone

Thyroid cartilage

@ Neurocranium, endochondral ossification

¢ Neurocranium, intramembranous ossification
@ Viscerocranium, endochondral ossification

@ Viscerocranium, intramembranous ossification



® Skllll: Bone siites—

© Isdivided into two parts:

1. The neurocranium, which
protects the brain, consists
of membranous and P i
cartilaginous parts.

* Membranous is derived from
neural crestand paraxial
mesoderm it forms flat bones
e.g frontal,parietal, occipital

Lesser wing
of sphenoid

Greater wing
of sphenoid

. Pituitary
which are seperated by fossa
. Body of
sutures. Fontnelles are wide sphenoid
sutures. Basacl
bone
* Cartilaginous  n

bone

(chondrocranium) forms the
base of the skull e.g sphenoid,
temporal and base of occipital. Auboip

Cut edge
of the skull



Fficure 1 Infant skulls illustrating bones,
sutures, and fontanels
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A: Coronal suture
B: Metopic suture
C: Sagittal suture
D: Lambdoid suture

1: Anterior fontanel
2: Posterior fontanel
3: Sphenoid fontanel

E: Mendosal suture (pterion)
F: Squamosal suture 4: Mastoid fontanel
(asterion)

frontal bones parietal bones occipital bone temporal bone



The chondrification centres of skull

The parachordal cartilage — Around the notochord.
Sclerotomal cartilage — Occipital bone.

2 hypophyseal cartilage — Fuse to form basisphenoid cartilage.
2 presphenoid cartilage — body of sphenoid.

Orbitosphenoid and Alisphenoid — wings of sphenoid.




Ossification of the skull base progresses in an
orderly pattern from posterior to anterior.

ESETHMOID
_-ORBITOSPHENOID
~//,,/PRESPHENOID
/ POSTSPHENOID

Fic 13. Diagram of progression of skull base ossification. Arrow
indicates normal seguence of ossification of the skull base from
postenor to antenor.
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SKULL BASE

Ethmoi

Lesser wing e e O\ __Trabeculae
of sphenoid cranii
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orbitosphenoid presphenoid

(lesser wing corporal middle
of sphenoid)

main
alisphenoid
(greater wing
of sphenoid)

(sphenoid body
anterior to tuberculum)

postsphenoid
medial

lateral

(sella turcica,

exoccipita foramen sphenoid body
MehuUm posterior to
tuberculum)
Qpraoccipital 7
occipital

bone
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Pterygoid hamulus .
Palatine bone
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ORI RUCE XOVOPLVO LoTO Trou TeAkd Ba ooTeoTon Ol
chondrocranium

OI1Q Done from

Body of sphenoid from

prechordal cartilage (fuses
hypophyseal cartilages

with olfactory capsule)

Lesser wing

Sphenoid bone from
Greater wing | Primitive ocular capsule

Base of occipital bone

Periotic (petromastoi
(P astoid) from parachordal cartilages

bones from primitive
otic capsule

Foramen magnum
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BAZH TOV PANIOY - & e

« Mmpoota kpuPetal
OTIO T O0TA TNG
Qvw yvabou

e OTO PECO
QVTLOTOLXEL OTOV
PAPLYYQ

e OTILOOEV
SlaTITpalvETOL OTTO
TO LVIKO TPHHX

¢ TIAQYLO TIPOEXOLV
TIPOC TOL KATW Ol
LVLaKOL KOVOUAOoL -
TO Kpowio
apOpwveTal Ye TN
OTtOVOULALKN) OTHAN

Irigg N ;
(G (l ‘r,'
] / 3
SN o
Y,




Matopua 3 emimédwv

MoAU avOekTIKNA — TTOX LK
(2-3 k. oto ALBOELOEC
00TO)
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2YXNOTHTA KATATMATQN
KPANIOY ANA MNEPIOXEZ

Anterior Fossa

Central Skull Base

Middle Fossa

Posterior Fossa




Basilar Skull Fractures

Anterior Basal bone

Skull Fracture

Transverse Basal Occipital

- — Longitudinal Basal
Skull Fracture bone Skull Fracture

Cranial Base: Superior View
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Metwnuaia
KaAawo aKpoAoWia

Tetpnuévo
Métalo

VTN

EAdogoveg
TITEPUYEG

MNpooOix
KAvoeldng NMPOzOIO0Z

ATtéuon KPANIAKOZ BOOPOz



Frontal bone, squamous parn

PINIKO O5TO }
o ~ Supraorbital notch

~ > 2 S #
cribriform plate ’ \% A = Supraorbital marg

Cribriform
Crbriform plate of ethmoud bone / \ Perpendicular plate of and fora
athmoid bone
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Cribriform

plate
Crista
galli
Lateral masses
taini
e \é
labyrinth
Perpendicular plate U/ P
e Ala it/ \\

i Middle
nasal
concha

8 = +————— Perpendicular
Crista galli plate

(b) Anterior view

Cribriform plate

T e, - Anterior ethmoidal
oo, 0T TR HOMOEIAEX
OxTO

_ Posterior ethmoidal
groove



HOpo£16£g 00TO €K TWV AVW,



ENMYUYYZS
11 U VEL
JNI10219995




Mp6cOLo¢ kpaviakog BoOpog

TuPAG TP
¢ METOEV HEONG HETWTILALAG XKPOAOPLAG KOL KOAAXLOU
nOpoe1dovg

¢ OLEPXETOL AVAOTOMWTIKN PAEPBa aTtO TOV PAEVVOYOVO TNG
PLVIKNG KOWAOTNTOG TIPOG TOV Avw ofeAlaio PAefwdn KOATIO




METQIIAIA
YMEPOZTQ2H

Figure 1. Severe case of hyperostosis frontalis interna with typical
midline sparing along the frontal crest. Notice the tortuous pathway
-~ of the middle meningeal artery. (FC: frontal crest; GMMA: groove for
~ middle meningeal artery)
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Human detection of flavour integration of odour and taste sensations
in the brain enables detection of flavour

nerve fibres

olfactory
buib

basal cell\

olfactory
receptor
cells

// Cma 'IHI
odour molecules  supporting cell taste pore

veupanvec oocppnTLva
KUTTOPWY 0GPPNTIKOY
BAgvvoyoOvou GuykAivouv ylo va
oxnuoatioouvy 20 pkp&
O0PPNTIKX VEVPX

tongue epithelium
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Nasociliary nerve branches

* Its first branch, the communicating branch with the
ciliary ganglion (sensory root to the ciliary ganglion),
is given off early in its path through the orbit.

* The nasociliary nerve continues forward along the - | AL
medial wall of the orbit, between the superior & " |wong citiary
oblique and the medial rectus muscles, giving off '
several branches.

1. the long ciliary nerves, which are sensory to the
eyeball but may also contain sympathetic fibers for
pupillary dilation;

2. the posterior ethmoidal nerve, which exits the orbit
through the posterior ethmoidal foramen to supply
posterior ethmoidal cells and the sphenoidal sinus;

3. the infratrochlear nerve, which distributes to the
medial part of the upper and lower eyelids, the
lacrimal sac, and skin of the upper half of the nose;
and

4. the anterior ethmoidal nerve, which exits the orbit
through the anterior ethmoidal foramen to supply
the anterior cranial fossa, nasal cavity, and skin of
the lower half of the nose

Indenior branch of
he oculomotor
nerve (M)

Nasociliar
nerve (rom [V,])

 Superior branch
of the oculomator
nerve [H)




Ciliary ganglion

2 Anienior ethmoidal neroe
Nasociliary nerve

Frontal nerve \ Long ciliary nerve

Lacrimal nerve

Levator palpebrae

Superior rectus
Optic nerve

Infratrochlear nen
Oculomotor nerve

Lacrimal nerve

Inferior rectus

o A Communication be
3 lacrimal and zygon
vt ‘:a temporal nerve

Lateral rectus ' !}i ' B
Abducent nerve R

Trochlear nerve

|
Maxillary nere ‘\

Inferior
| oblique

Mandibular nerve . l

Ophthalmic nerve
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Arterial Supply of Dura

* Anterior meningeal artery = o 2R
(branches of ethmoidal
arteries which are branches //
of maxillary artery (ECA). /&

* Middle meningeal artery
and accessary meningeal
artery: branches of D N
Maxillary artery (ECA) VD s s e T

* Posterior meningeal artery'
(terminal branch of ) ©
ascending pharyngeal
artery (ECA) & other
meningeal branches from:

1- Ascending pharyngeal artery
2- Occipital artery
3- Vertebral artery
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criondgsis

Opening into optic canal
Superior orbital fissure

Lesser wing

Sulcus of sphenoid

chiasmaticus

.
Hypophyseal \ o /
fossa \-/ Greater wing

Carotid groove of sphenoid

Foramen rotundum
Floor of middle cranial fossa
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Superior Orbital
Fissure

Foramen
Rotundum







s

"y ™



01,03 200k




TpRuatTa HEOOU KpavioaKoU 60pou

OTrTIKO TPAHA 1} OTTITIKOG TTOPOG: DIEPXETAI TO OTITIKO VEUPO
ME TO EAUTPO TNG OKANPNAG UNVIYYAG Kal N 0@BaAUIK) apTnpia




OINTIKO TPHMA KAI NMEPIEXOMENO TOY
(OMTIKO NEYPO KAI O®OAAMIKH
APTHPIA)

Gy, ONTIKO: o 2aisy
[% XIASMA |
r. == :3-'-. ; L

&y = — —_— e’




OTTTIKO VEUPO KO

ol a~ta b | , YMepKoyyla apt

-

YMEPKOYYIQ apmpia

5 Ay -
%\

1"
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M£oog kpaviakog 6Bpog
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Optic nerve (CN II)

Medial rectus
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tendinous ring

Lateral rectus
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Zygomatic nerve  Posterior superior dental
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Greater wing of
the sphenoid
Zygomatic arch

- Pterygomaxillary
9 | VA fissure

Maxilla —s———

Lateral pterygoid
plate




Q What are the boundaries of infratemporal fossa?

A. Infratemporal fossa is a ROOF | Infratemporal
wedge-shaped space below

middle cranial fossa, deep to
the ramus of the mandible ANTERIOR WALL
and posterior to the maxilla.  Posteriorsurface
Boundaries of

infratemporal fossa are:

Foramen spinosum

surface of sphenoid

POSTERIOR WALL

Tympanic plate

of maxilla Styloid process

Lateral wall: Ramus Ramus of mandible
of mandible.
Anterior wall:
Posterior surface of
maxilla.
Posterior wall: Tympanic plate and styloid process.
Medial wall: Lateral pterygoid plate & pharynx.
Roof is formed:
o Medially by: Infratemporal surface of greater wing of
sphenoid.
o Laterally: It is continuous above with temporal fossa.

Inferiorly: It is continuous with para-pharyngeal space.

Lateral pterygoid plate
Pharynx
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« £Aaooov AIBOoEIDEC VEUPO

* ETK. unviyyIKO¢ KAGDOG
HEONG UNVIVYIKAG apTnpiag
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Emissary vein

Mandibular nerve

Accessory meningeal a.
Lesser petrosal n.

Middle meningeal artery

Meningeal br. of

) Emissary
mandibular nerve

sphenoidal
foramen

Spine of Foramen ovale

sphenoid

Canalis innominatus

Foramen spinosum
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* AvaoTOuWTIKA PAERA HETAEU onpayywdouc PAEBWOOUC KOATTOU Kal

TITEPUYOEIOOUC PAEBWOOUC TTAEYHATOC






Supratrochlear Dorsal
vein nasal vein

Superior
ophthalmic vein

Angular vein

Lacrimal vein

Cavernous
sinus

Ophthalmic Inferior Infraorbital Facial vein
vein ophthalmic vein vein
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E0W Kapwrida

SldQpaypa EQITTITIOU

KoIvo KivnTiko v. (lIl)

TpoyINiako v. (IV)

utTTOPUCH

ETW Kapwrida
arraywyo v. (V)
opBaAuIko v. (V1)

ZHPAITQAHZ KOAMOZ

avw yvadiko v. (V2)

TO KOIVO KIVNTIKO (III), TO TpOXIAIaKO (IV), TO OPOaAHIkO (V1) kal TO Avw

yvaOiko (V2), nopelovTal, EK TWV VM NPOG Ta KATW, EVTOC TOU £EW
TOIXWHATOG TOU ONpayymdoouc KOANou
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AkavOikoé Tppa
« Méan unviyyikn apTtnpia kar AERa

Mpoo6ta NBHOEdNS
apmpia
/‘/”’}"}b’u" KOC
kAGOOC PE MV
OnioBia HE’UOU@UC B OaKpUIKN aptnpla
apmpia

OpBaAukn
apmpia

Eow kapwtida
apmpia

_ Mégom pnviyywn
apmpia
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Internal carotid arteries

Superior ophthalmic vein
Sphenoparietal sinus

Cavernous sinus
Anterior temporal diploic vein

: f“ Middle meningeal vein
— Intercavermous sinus

—Basilarpiexus

Inferior petrosal sinus

..—Supoﬂorpe!rosalsims

Vertebral artery

Occipital sinus

Transverse sinus
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NMNp6oBio pnypaTtwdeg TpHHa

¢ O KapwTIOIKOC CWANVAG Kal O TITEPUYOEIdNC TTOPOC EKPAAAOUV OTO
TTPOCBI0 PNYHATWOEC TPAMA

« EI10€pxeTal n €0w KapwTida aptnpia kai To peilov AMBoEIdEC veUpo (W¢
VEUPO TITEPUYOEIOOUC TTOPOU)
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MaoTo€1d] TPAMATA : TTEPIEXOUV UNVIVYIKO KAGDO TNG IVIOKACS

apTnpiag
MaoToc1dn TpApaTa: oTo AIBOEIBEG 00TO, OTOV OTTIOBI0 Kpaviakd BOOpo, TTiow atrd Tn OIyHOoEIdN

auAaka. EKBaAAouv TTiow atrd Tn JaoToeld atrdépuaon Kal TTEPIEXOUV aVOOTOHWTIKA QAERidIa
METASU TOU O1YHOEIDOUG PAEBWOOUG KOATTOU KAl TWV IVIAKWYV QAEBWYV
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AvwTaTn AQUXEVIKA YPOAMMA:
EKQUOT IVIOKAG YOO TEPOG
ETMIKPAVIOU HU

‘E€w 1viaké dykwua:
0oOTIKN TTPOBOAN OTO NECO
TOU IVIOKOU OOTOU

Avw QUXEVIKH YPOMMA:

Ek@uon TpaTTe0E1d0UG MUOG
(Eow THAMA) Kai
OTEPVOKAEIOOMAOTOEIOOUG (EEW
TUNHQ)

KAatw auxevikh ypPauMA:
KATAQUON NMIaKAavOwdoug
KEQAAIKOU HUOG
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AVOOTONWTIKEG
QAEREC otTIoBiou
THAMATOG KEPAANG
ouvoscovTal AUNECO
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