Bony framework of the skull.
Sphenoid and temporal bones.

., To be, or not to be, that is the question...”
(by: William Shakespeare
from Hamlet, spoken by Hamlet)

Ph.D., M.D. David Lendvai

Department of Anatomy, Histology and Embriology
Semmelweis University, Faculty of Medicine
2019.



Skeletal system

—

SKELETAL  [5s

SYSTEM
¥
APPENDICULAR g =
e e SKELETON 126 f/ Sy \
(see Figure 7-1) s e ) \
| 2|
-—— | i~
-————" - ~ 4 2
’,¢ \\\ ,,z ‘\\ i \\
h Cranium |8 |7 % £ EAXI | !
,/ Skull \ ) f f
! I N Face [14 /' ,' 4
1 Skull and 1 SR =
| associated [29) ! S———- A/
\ bones 1| Auditory 6 i
\ I | ossicles g ] ' =
\| Associated | 4 LI
\ bones
N ,' — Hyoid 1
\\5_—‘
—1 Stemum |1 \
Thoracic |,. \
cage |7 :
—  Ribs |24 :
|"
\
Vertebrae [24
Vertebral f
RS 26 Sacrum |1
Copeyx |1 (a) Skeletal system, axial components highlighted




Structure of the skull

- = = = Border between viscerocrainum and neurocranium

------------- In the dissection room (calvaria)



MAIN PARTS OF THE SKULL

* Constitute by 22 bones:

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

e viscerocranium (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)




CRANIUM CEREBRALE

Bregma

1. calvaria

2. Skull base:
eBasis cranii int. Prerion
eBasis cranii ext.

Vertex

Lambda

Protub. occip. ext. — linea nuchae
sup. — beginning of the linea
temp. — zygomatic arch —
infratemp. crest — ala major —
zygomatic process —
supraorbital margin —
nasofrontalis suture

Inion

'e\ :.'f’



External skull base

Braus




Internal skull base

Braus




Joints between cranial bones

* Synchondrosis, synostosis
(cartilagineal and bony connections)

* Sutures
— Coronal
— Sagittal
— Lambdoid

parietal
bone

Zygomatic
bone

Frontal bone



BASIS CRANII EXT. AND INT.
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BASIS CRANII INTERNA
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Formed by:
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Connections:

e Foramen coecum — nasal
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Fromed by:

Mittlerer Teil (pars sellaris):
* Corpus ossis sphenoidalis
Lat. Teilen (p. temporalis):
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FOSSA CRANII MED.
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Connections:

Canalis opticus — orbita
Fissura orbitalis sup. —
orbita

Foramen rotundum —
fossa pterygopalatina
Canalis nervi petrosi
majoris — canalis facialis
Canalis nervi petrosi
minoris — Paukenhohle

Foramen spinosum
Foramen ovale
Canalis caroticus
Foramen lacerum
Fissura sphenopetrosa
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FOSSA CRANII POSTERIOR

Formed by:

*Os occipitale
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BASIS CRANII EXTERNA
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Stirnpfeiler (quer)

Foramen caecum
Lamina cribrosa
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Red: weak areas

Black spotted: Reinforced
bones in the direction of the
lines of force

Blue: typical break lines



Internal skull base

Braus




External skull base

Braus




Sphenoid bone

Braus

Part of the external skull base (- body (Corpus), pterygoid process, greater wing (Ala major)



Sphenoid bone

Braus

Part of the temporal fossa, greater wing (Ala major)



Sphenoid bone

Braus

Part of the internal skull base (Corpus, Ala minor, Ala major)



sphenooccipital synchondrosis:
ossified in the beginning
of adulthood

About the age of 18

can be the occipital bone and the
sphenoid bone no longer

separated from each other
(synostosis)

Connections to the others bones
by sutures, with the passage of
time also often ossified

Sphenoid bone




Sphenoid bone

www.hrlfg.eoldal.hu

Os sphecoideum ~ Wasp ~ Os vespiforme

Os sphenoidale = cuneiform

Os cuneiforme, alatum, pterygoideum, polymorphon, carinae, colatorii, paxillare



T S | S SRR N g
2 o 7 A1 23 WA 237 M et —
‘ - A e 0 oo 2 g 1 A 0y o e i
s o s 250/ 29 w1 ittt LT S o
— ) S0 2 o e e ey = - s o e 4
QLR A 8 0 e o~ -y . Id e RN oy
—— b L. -~ el -‘<.n\-- = o

Clinemmtsmro
e -

e

B
.

.




www.users.atw.hu

1. sphenoidal sinus 4. lateral pterygoid plate
2. lesser wing of the sphenoid bone 5. medial pterygoid plate
3. greater wing of the sphenoid bone



view: anterior

Faller
3
1. sphenoidal sinus 4. lateral pterygoid plate
2. lesser wing of sphenoid bone 5. medial pterygoid plate

3. greater wing of sphenoid bone



Sphenoid

Surfaces of the greater wing:
-temporal surface
- orbital surface

- maxillar surface
(around the foramen rotundum

- infratemporal surface

- cerebral surface




view: anterior

/Crlsta sphenoidalis , Ala major,

Os sphenoidale, /" Facies orbitalis

Corpus I

~

Apertura sinus Ala minor /

\ sphenoidalis \

|
|

{ | Fissura orbitalis

| I superior

| |

| |

| |

| 7

F
Ala major ~

Margo zygomaticus — A Ala major,
Facies temporalis

G
™ Crista infratemporalis

\Canalis

7
Foramen rotundum - ;
pterygoideus

~
™ Spina ossis sphenoidalis

Facies maxillaris V] | =~ Proc. pterygoideus,
Ly ¢ bl Lamina lateralis
&7 e’ < 4
//// II R \\
Proc. pterygoideus, Lamina medialis < Z | \\ N Incisura pterygoidea

Concha sphenoidalis / \Hamulus pteryoideus SOb Otta



Cellulae ethmoidales
7 Crista galli
/ Os ethmoidale, Lamina perpendicularis

Sobotta

_ — Fissura orbitalis
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Os sphenoidale, Ala -
major, Facies orbitalis
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Concha nasalis inferior ~

Maxilla, Proc. palatinus / Vomer
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Formation of the posterior and

lateral wall of the orbit
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/ i
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—
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Codman
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Thumfart



Dorsum sellae
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Rostrum sphenoidale \ .
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Sobotta



Proust

A la recherche
du temps perdu

,Fuga temporis” = Time flies P. P. Rubens: Virgin in
Adoration before the Christ
Tempus = Time Child



Braus
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Among:

Os sphenoidale
Os parietale

Os occipitale

Os zygomaticum







Sutura Parietomastoidea

Sutura squamosa

Sutura

spheno-
N a squamosa
Occipito-

mastoidea




Pars Squamosa
Pars Mastoidea
Pars Tympanica
Pars Petrosa
Pars Hyoidea
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. Fossa mandibularis (iberknor-
" pelte Gelenlkfliiche nur im Bercich
des Schuppenteils)

Proc. zygomaticus

Criste supramastoidea —-

Processus mastoides -~

Fissura petrosquarmosa

Sutura squamosomastoidea
\ Proc. inferior tegminis tympani
Fissura petrotympanica (Glaseri)

(Varietiit)

/
e / H 4
Spina supra meatum (Var,) /! ;  Crista
7 /  petrosa
/

Fissura tympanomastoidea 4/5
Trommelfell mit Hammer in der Tiefe des Meatus acusticus externus

Aspectus lateralis

Braus




Mastoid-air cells

Antrum and Aditus




.
! Fossa subarcuata

Sutura squamosa

Jugum cercbrale i /

Eminentia arcuata

Impressio digitata 15 S Sulcus petrosus superior

Incisura parietalia ¢ 7 ey Sulcua sigmoideus

Suleus il Ramun
der Arterin mening

Suleun petrosus inferior

Foramen mastoideum (Pfell)
Porua acusticus internua (im Grunde die

Crista transversa)

Canalin caroticus (Pfeil)

Apertura externa aquaeductus vestibuli

Fossa jugularis

Vagina processus styloidis

Apertura cxterna canaliculi cochleae

Braus

Pyramid: 3 surfaces

1. anterior pyramidal
2. posterior pyramidal
3. inferior pyramidal




Sobotta

Tractus spiralis foraminosus / ) )
\ / Area vestibularis
/ superior

Area nervi facialis

Crista
~" transversa
B

_— Area
= vestibularis
inferior

\\
~ Foramen
singulare

/ |
Meatus acusticus /  Fundus meatus I
internus acustici interni

\ Area cochleae




Braus

Margo occipitalis -.---+:

Sulcus canaliculi masto'zdez - Sulcus arteriae occipitalis

Fossa jugularis '
Fossula petrosa mit Apertura inferior canalicul? | Incisura mastoidea

tympanict \

Apertura ext. canaliculi cochleae _

Processus mastoides

Canalis caroticus mit 2 Canaliculi carotico-

£ Foramen stylomastoidewm
tympanici

“—= Fissura tympanomastoidea

Crista petrosa

Sulcus petrosus inferior .
Porus acusticus externus
Apex pyramidis Fissura petrotympanica (Glaseri)
Canalis caroticus
e Fossa mandibularis

Canalis musculotubarius ¢
Processus inferior tegminis tympani (rechts davon

Fissura petrosquamosa)

Tuberculum articulare

i/

-+ Processus zygomaticus

Aspectus inferior




1. canaliculi cochleae

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

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




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



Braus — 1 e

Tegmen tympani

1. Fissura Petrotympanica
(Glaserian fissure)
(Chorda tympani ???)
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2. Fissura Petrosquamousa




Facial canal (Fallopian canal)

Pons

Pedunculus cerebellaris medius "

. _I»_\_,C;_ Meatus acusticus internus

— — — N. petrosus major

N. stapedius — _ 1 ®
R. communicans (cum plexu tympanico) . .
\ — — — Chorda tympani
Canalis facialis ———‘-,\ — — N. lingualis (N. mandibularis)
Foramen stylomastoideum —— — ‘~:\

R. communicans (cum nervo vago) —— "~ Rr. temporales

7 auts
R. communicans (cum nervo glossopharyngeo) ~ Rr. zygomatici

— Rr. buccales

N. auricularis posterior //\/ ¢ Plexus intraparotideus

V% — R. lingualis
\k\‘\~ — — R. marginalis mandibularis
TN
=~ R.colli

Sobotta
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