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At the end of the lecture must

understand the followings
General information about the skull and
development and type of the bones
Type of joints of the skull
The skull composition :face and cranium

Orbital margins and bones

Nasal sinuses and Foramina

The bones of the skull from different view
Some clinical applied anatomy




bone of the skull
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Anterior fontanel

newborn's skull
consists of five
major bones
(two frontal,
two parietal,
and one
occipital) that “
are separated Posterior—
by connective ™ (&S
tissue junctions .. bone
known as

cranial sutures

Frontal bone

Parietal bone

Sphenoid
fontanel

Sphenoid
> bone

Mandible

Temporal bone

Mastoid fontanel



Fontanels and cranial
sutures

 The sutures function as seams,
and they are highly necessary to
facilitate the movement and
molding of the cranium through
the birth canal during labor. They
also allow for rapid postnatal
growth and development of the
brain.




» However, the bones that shape the cranium begin
unfused, leaving several gaps between the individual
bones of the infant's skull. These gaps are composed
of membranous connective tissue and are known as
fontanelles. Certain conditions such as dehydration
or infection can alter the appearance of the
fontanelles, causing them to sink or bulge.

* Achondroplasia

Short arms and legs




Down syndrom:born with an extra copy
of their 21st chromosome
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« The most common conditions assoclated with a large
anterior fontanelle or a delay in its closure (normally
18 24 months) as in : Down syndrome, achondroplasia
(A type of bone growth disorder. Due to genetic
mutations, the cartilage does not convert into a bone
during fetal development, resulting in dwarfism).,
congenital hypothyroidism, rickets, and elevated
Intracranial pressures. The posterior closes within
about six to eight weeks.

* Third Fontanel: only with certain conditions like Down
syndrome and congenital infections such as rubella.




Anterior fontanelle Parietal
bone  BONES OF
NEONATAL SKULL
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The skull composition
* Bones of skull :

The skull is composed of several separate bones
united at immobile joints called sutural joint,
connective tissue connect between the bones.

The mandible is an exception to this rule, for it is
united to the skull by the moblle temporo-
mandibular joint

Frontal bone

a synovial joint Parietal

bone

Coronal ", e Inferior
suture e g /_ temporal
line
"~ Superior
Sagittal temporal
suture line

\— Parietal

eminence

e Occipital bone



The bones of the skull
can be divided into those of the

cranium and

those of the fac



bone of skull

cranium face

Vault / Nase

Upper part lowest part

Nasal (2) ;

Lacrimal (2)-
Sagittal suture

Inferior nasal

Lambda

Lambdoid suture

Parietomastoid suture
Superior nuchal line T

Occipitomastoid suture f,’, . Exteral occipital
-, protuberance and crest

Mastoid process
Inferior nuchal line

Occipital condyle



The eight cranial
bones.
Ethmoidal (1)
sphenoid (1)
Frontal (1)
occipital (1)
parietal (2)

temporal (2)

Frontal (1) Parietal (2)

Sphenoid
(1)~ /

Ethmoid

Temporal
(2)

Occipital
(1)

8 Cranial Bones

(Facial bones are shown in transparent.)



the facial skeleton consists of

fourteen bones in the face
-[1][2]
Inferior turbinal (2)

Lacrimal bones (2)
Mandible Nasal (2),
MaXII a (2) Lacrimal (2) |
Nasal bones (2) Y
Palatine bones (2) ‘g
Vomer

Zygomatic bones (2

Palatine (2)

4 Zygomatic (2)

Mandible (1)

14 Facial Bones

Vomer (1)


https://en.m.wikipedia.org/wiki/Face
https://en.m.wikipedia.org/wiki/Facial_skeleton
https://en.m.wikipedia.org/wiki/Facial_skeleton
https://en.m.wikipedia.org/wiki/Facial_skeleton
https://en.m.wikipedia.org/wiki/Facial_skeleton
https://en.m.wikipedia.org/wiki/Facial_skeleton
https://en.m.wikipedia.org/wiki/Facial_skeleton
https://en.m.wikipedia.org/wiki/Inferior_turbinal
https://en.m.wikipedia.org/wiki/Lacrimal_bone
https://en.m.wikipedia.org/wiki/Human_mandible
https://en.m.wikipedia.org/wiki/Maxilla
https://en.m.wikipedia.org/wiki/Nasal_bone
https://en.m.wikipedia.org/wiki/Palatine_bone
https://en.m.wikipedia.org/wiki/Vomer
https://en.m.wikipedia.org/wiki/Zygomatic_bone

Nasal (2) :

Lacrimal (2) .

Inferior nasal
concha (2)—gd

/

Maxilla (2)

Mandible (1)

14 Facial Bones



Frontal sinuses Ethmoid

Anterior cranial fossa bone
Olfactory fossa — Crista galli
Sphenoid bone ' Cribriform plate

\{Lesser wing —{} Frontal bone
Greater wing - 17 Optic foramen

< E = ‘ﬂ‘%\
N7 '~ Sella turcica
| s \\\% Foramen ovale
R \\ ‘ Foramen spinosum
o (| Carotid canal

;‘, Squamous portion
— Petrous portion

Temporal bone
Jugular foramen

Hypoglossal canal
Posterior cranial fossa

Occipital bone

Foramen rotundum -

‘
Foramen lacerum N =i

Middle cranial ,'
fossa :

Internal audltory
meatus

Foramen magnum

Parietal bone



Frontal air
sinuses

Anterior 7, '
air Middle

Posterior7-
Sphenoidal :

air sinuses




Maxillag' ostium
Ethmoidal bulla

, Posterior ethmoidal cells
Arrow passing from frontal

sinus to middle meatus
Sphenoid sinus
Hiatus semilunaris
: Sphenopalatine foramen
Arrow traversing |
nasolacrimal canal Maxilla
Membrane
Palatine bone

Inferior concha



* The skull bones are
made up of
external and
internal layers of
compact bone
separated by a
layer of spongy
bone called the
diploé

skull bones




* The internal layer
IS thinner and
more brittle (i
than the external
layer. The bones
are covered on
the outer and
inner surfaces
with periosteum.

skull bones




External Views of the Skull B

Frontal bone A,,v"'

'''''

 Anterior View of the Skull

* The frontal bone, or forehead
bone, curves downward to pomatic_|%
make the upper margins of the
orbits .The superciliary arches
can be seen on either side, and
the supraorbital notch, or
foramen, can be recognized.

Nasal bone

Maxilla




External Views of the
Skull

. Medlally the frontal

Frontal bone

Nasal bone
Zygomatic __\ ,
bone Ll

Y Maxilla

Mandible

e maxillae and with
the nasal bones.
Laterally: the frontal
bone articulates with
the zygomatic bone.
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Frontal bone \ .~ Superior orbital fissure
Glabella —, | Supraorbital foramen

. Orbital plate of
[% /) frontal bone

Parietal bone
Sphenoid bone
(greater wing)
Lacrimal bone

Middle nasal
concha

Infraorbital
foramen

Coronal suture -\
Supraorbital margin

Nasal bone f’

Temporal bone\ ’
Infraorbital margin —_ \
Zygomatic bone —_

Perpendicular plate; '
of ethmoid bone <@

Vomer > Inferior nasal
e concha
Nasal Nasal cavity : :
septum : ; _ Anterior nasal spine
Maxilla il 17 Oblique line
Alveolar processes - » % of mandible
Body of mandible )_(/ A Mandibular symphysis
Mental foramen -

Genu



PAT L=l

racnmal nasal frontal process

. f rmaxill
optic canal ol maxiia

orbital plate of frontal

- parietal

greater wing
of sphenoid
frontozygomatic

Zygomatic process
suture ——

of frontal
Zygomaltic -

superior orbital squamous temporal

fissure
inferior arbital
fissure

zygomatic

Zyaomaticomaxillary
suture

infraorbital foramen

middle concha mastoid procass

inferior concha

maxilla _
ramus of mandible

body of mandible

symphysis menti



The orbital margins are
bounded by the frontal bone
superiorly, the zygomatic
bone laterally, the maxilla
inferiorly, and the processes of
the maxilla and frontal bone
medially

Within the frontal bone, just
above the orbital margins, are
two hollow spaces lined with
mucous membrane called the
frontal air sinuses. These
communicate with the nose
and serve as voice resonators.

Anterior and
posterior elhmoidal

Olccansl oMM g e Trochiear noteh

: ( | ine)
Lacrimal foramen (0famen) nolch jortFe) Nasal bone

Lesser and grealer
wings of sphanoid bone

- ﬁLacnmal hone
A

Crestol fronlal
/" process of maxilla

Superior and infenor
orbital fissures

} ~. Crest of lacrimal bone
a (posterior lacrimal crest)

/ Fossa for lacimal sac

Orbital process of
palatine bone

Suture closing canal

Infraorbital groove

[nfraorbilal foramen

What are the importance of the air sinuses




 The two nasal bones form the bridge of the nose. Their lower
borders, with the maxillae, make the anterior nasal aperture.
The nasal cavity is divided into two by the bony nasal septum,
which is largely formed by the vomer.

* The superior and middle conchae are shelves < dlof bone
that project into the nasal cavity from the ethmoid bone on
each side; the inferior conchae are separate bones.

Nose and Nasal Cavities

Frontal sinus , Masal concha Sphenoid sinus

Middle nasal concha 5
Internal naris

Inferior nasal
choncha

Masopharynx

External naris



perpendicular plate of ethmoidal bone

Nasal spine of
frontal bone

Crest of nasal

bone

Membranous
vomer septum Rostrum of
i Posls, = sphenoid
Columellar ey A
septum N i 13 \
‘ s A\
Ant. nasal spine | V \
of maxillo k ) Crest of moxill |
Crest of polotine bone
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e The two maxillae form the
* upper jaw,
* the anterior part of the hard palate,

* part of the lateral walls of the nasal cavities, and part
of the floors of the orbital cavities.

The two bones meet in the midline at the intermaxillary
suture and form the lower margin of the nasal aperture.

Below the orbit, the makxilla is perforated by the
infraorbital foramen




 alveolar process projects
downward and, together
with the fellow of the
opposite side, forms the
alveolar arch, which carries
the upper teeth. Within each
maxilla is a large, pyramid-
shaped cavity lined with
mucous membrane called the
maxillary sinus. This
communicates with the nasal
cavity and serves as a voice
resonator.

Othital Plate ' _— Frontal Process

— Iygomatic
Process




The zygomatic bone forms the prominence of the cheek
and part of the lateral wall and floor of the orbital cavity.

Medially, it articulates with the maxilla and laterally it
articulates with the zygomatic process of the temporal
bone to form the zygomatic arch.

The zygomatic bone is perforated by two foramina for the
zygomaticofacial and zygomaticotemporal nerves.
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Frontal Process

Maxillary Process
with Lygo-Maxillary
Suture




 The mandible, or lower jaw, consists of

a horizontal body and two vertical

‘ Mandibular Foramen . ¢ Coronoid Process

il " ondyle
L7
b Mandibular
] Notch
Y
R
Genial
. Tubercle /
Gonial  Mylohyloid I
Angle  Groove g B Ascending
: q‘:/ . W < Ramus
Alveolar - ; 4
Portion
Chin \
Mental —
Foramen Gonial
., Angle

rami

Fossa for lateral Head

apterygoid

Coronoid process
Neck

For plerygomandibular raphe
Mylohyoid line Lingula

Mental spine N T '
e \landibular foramen

Mylohyoid groove

Attachment of medial pterygoid

5"“cs‘a =4

SR >

T
o=

Submandibular fossae)
Sublingual fossa

Digastric fossa



Temporomandibular
joint and

stylomandibular
ligament

Spine of sphenoid

/— Styloid process

T j Sphenomandibular ligament

Stylomandibular ligament

Temporal
Disk bone

Fibrous capsule
temporomandibular joint

Lateral ligament
Stylomandibular ligament

Angle of mandible —/K‘_

/ Nerves \
Condyle Ear
canal
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Views of the Skull

The frontal bone forms
the anterior part of the
side of the skull and
articulates with the
parietal bone at the
coronal suture

The parietal bones form
the sides and roof of the
cranium and articulate
with each other in the
midline at the sagittal
suture. They articulate
with the occipital bone
behind, at the lambdoid
suture.

Frontal bone

Supraorbital margin
Glabella

Supraorbital
foramen

Zygomatic process

- Nasal spine
Frontal bone

Parietal

eminence ‘J\ _J?‘
Superior L4

4
. temporal line
% <

- Inferior

- temporal

line
ey g e
Condyle
Anterior

Foramen magnum

B

- - '
Inferior nuchal line 9 :‘

Superior nuchal line
External occipital protuberance

(e) Posterior Occipital bone (viewed from below)



Parietal : |
eminence| |
Superior % @

temporal line

: Squamous — :
Inferior : Mandibular
temporal poron fossa
: line 3 /—Zygomatic
Right parietal bone ggggg r process
(viewed from the External

) lateral side) Styloid process auditory meatus

(b)  Right temporal bone
(viewed from the lateral side)

(a

Supraorbital margin
Glabella

Supraorbital Zygomatic process

foramen 0 ‘ -
Orbital plate Nasal spine C—% @ Q
Frontal bone 7 9

(c) (viewed from in front and slightly above)
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Frontal
~ bone  gphenoid bone
) (greater wing)

Supraorbital margin
Supraorbital foramen
Lacrimal bone

Nasal bone
Nasolacrimal canal

~ V- Infraorbital foramen

F Zygomatlc bone
Coronoid process
(‘ of mandible
—-Maxilla
Mandibular ramus
Mental foramen

Mandible

Coronal suture
Superior temporal line
Inferior temporal line

Parietal bone
Squamous suture

Temporal bone

Occipital bone
Lambdoid suture

Mandibular condyle

External auditory meatus
Mastoid process
Styloid process

-Zygomatic process
of temporal bone

Temporal process
of zygomatic bone

Angle of Genu

Zygomatic - mandible

arch




plarion

squamous temporal

coronal suture

temporal lines

frontal

greater wing
of sphenoid

zygomatic process
of frontal

i nasion

i nasal

- A% frontal process
--ﬂéll!ﬂh.

of zygomatic

lacrirmal

Zygomatic

zygomaticofacial
foramen
~infraorbital foramen

axternal occipital
protuberance (inion)

superior nuchal line
suprameaatal triangle
suprameatal spine
aextarnal auditory meatus

tympanic plate

coronoid process
maxilla

mastoid process alveolar part

mental foramean

styloid process neck of mandible

body of mandible

head of mandible



 The skull is completed at the
side by the squamous part of
the occipital bone; parts of
the temporal bone, namely,

d the squamous, tympanic,
(1 mastoid process,
 styloid process, and

J zygomatic process; and the

* greater wing of the
sphenoid.

Squamous Portion

Zygomatic Process

' #/}E-{"‘”hhhlaituit_l,

Temporo - 5 f\li
mandibular Fessa )\ @ 10

F‘___..-'“ 1"-""’-n.lul... N

Styloid Process

External Auditory
Meatus



Sagittal Sulcus

Confuence of
Sinuses

Internal

Internal

T Dcclpltﬂl Crest Inverted External

External
Occipital Protuberance



* Note that the thinnest part of the lateral wall of the
skull is where the anteroinferior corner of the parietal
bone articulates with the greater wing of the
sphenoid; this point is referred to as the pterion

* Clinically, the pterion is an important area because it
overlies the anterior division of the middle meningeal

artery and vein.

Superior temporal line
(Inea temporals supenor
085l5 parietaks)

Temporal ine of
frortal bone : 3
linea temporale  \\as

0888 fromlals)

Inlerior tamporad ino
(Snea temporalis inferor
0sss pariotalis)







the maxilla. It leads forward
intO the Orbit. Inferior orbital fissure

The infratemporal fossa lies below the infratemporal crest on
the greater wing of the sphenoid.

The pterygomaxillary fissure is a vertical fissure that lies
within the fossa between the pterygoid process of the
sphenoid bone and back of the maxilla. It leads medially into
the pterygopalatine fossa.

The inferior orbital fissure is a horizontal fissure between the
greater Wing Superior orbital fissure
Foramen rotundum

of the sphenoid bone and Pleygoidcana

Palatine canals

Frontal sinus

Ethmoidal sinus
Pharyngeal canal

Pterygoid process

Sphenopalatine foramen
Nasal septum

Maxillary sinus



* The pterygopalatine fossa is a small space behind
and below the orbital cavity. It communicates
laterally with the infratemporal fossa through the
pterygomaxillary fissure, medially with the nasal
cavity through the sphenopalatine foramen,
superiorly with the skull through the foramen
rotundum, and anteriorly with the orbit through
the mferlor orbital flssure

| Foran;en Superior
| rotundum
Lesser wing orbital fissure
Body .

Lesser Sella Supenor Greater
wing - turcica orbital fissure wing

Greater Pte ;

. ,\ rygoid
wing o, canal
Foramen™ | puc Pterygoid .
rotundum —3» L::\ foramen hamulus Lateral
Foramen—" - .., Groove of Medial pterygoid pterygoid
spinosum ovale carotid canal plate plate

(superior view) (posterior view)

pp— (d) Sphenoid bone
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Anterior Crista galli— _~— Superior
Perpendicular plate IeC N ) nasal concha

Ethmoidal—- .
Ethmoidal sinus W — Orbital plate
Middle

I/ sinus
Cribriform Perpendicula nasal concha

plate plate (anterior view)

Orbital 3 Crista galli
plate / ~f,Ethmoidal =
RN ESE. sinus -

&

Zygomaticofacial foramen
Infraorbital margin

Crista
galli -

Posterior
(Superior VieW) Posterior e

Middle nasal
(f) Ethmoid bone concha

Temporal process —

Right zygomatic bone
(9) (lateral view)




Posterior View of the Sku‘II

* The posterior parts of the e

two parietal bones with

the intervening sagittal

suture are seen above. occipltal
Below, the parietal bones
articulate with the

squamous part of the

superior temporal line

inferior temporal line

lambdoid suture

external

OCCipital bone at the ’ 7 occipital protuberance
lambdoid suture. On each arielomastoid suture ’ AN V72 / ,‘

side the occipital bone NP ,\ superiornuchal lne
articulates with the iy :.._’-, '\ mastoid process
temporal bone. s

RERRRINT ‘ Ti(| slyloid process
mandible 171 i
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/,,
Parietal bone 7——

Occipital bone

L — Sagittal suture

Lambdoid
suture

~— External
| occipital
protuberance

Superior nuchal
line

Temporal bone
Mastoid process

Zygomatic arch

Inferior nuchal

— % A line
"\ ‘ i~ - — Occipital
N A RN &/ condyle

T Y Styloid process
I8

: Nasal septum
N (S Horizontal plate
N of palatine bone Hard

Palatine process | palate
of maxillary bone

Lateral pterygoid plate
Medial pterygoid plate

Pterygoid hamulus



* In the midline of the occipital bone is a roughened
elevation called the external occipital protuberance, which
gives attachment to muscles and the ligamentum nuchae.
On either side of the protuberance the superior nuchal
lines extend laterally toward the temporal bone.

Sagittal suture

Lambda

Lambdoid suture

Parietomastoid suture e
2
Superior nuchal line —gm

Occipitomastoid suture External occipital

protuberance and crest
Mastoid process

Inferior nuchal line

Occipital condyle






Superior View of the Skull

* Anteriorly, the frontal bone

articulates with the two
parietal bones at the
coronal suture.
Occasionally, the two

halves of the frontal bone

fail to fuse, leaving a
midline metopic suture.
Behind, the two parietal
bones articulate in the
midline at the sagittal
suture.

nasal
-/"' — N
\\ frontal
W\
R
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]
| \\
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\ W
(11 X coronalsutwre
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,If’ {l / _ “ f sagittal suture
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./'//
. Y _ lambdoid suture
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Inferior View
of the Skull

If the mandible
is discarded,
the anterior
part of this
aspect of the
skull is seen to

be formed by
the hard

EXTERNAL OCCIPTAL PAOTUBERANCE FORANEN MAGNUM

FIGURE 3




Inferior View of the Skull

* The palatal processes of
the maxillae and the
horizontal plates of the
palatine bones can be
identified. In the
midline anteriorly is the

incisive fossa and
foramen.
Posterolaterally are the
greater and lesser
palatine foramina.




* Above the posterior edge
of the hard palate are the
choanae (posterior nasal
apertures). These are
separated from each other
by the posterior margin of
the vomer and are
bounded laterally by the
medial pterygoid plates of
the sphenoid bone. The
inferior end of the medial
pterygoid plate is
prolonged as a curved
spike of bone, the
pterygoid hamulus.

[ Masila ——— Ingigve fossa

| {palatine process)
Hard -
palate

— |riracrbital foramen

Falating bone se=—
(horizontal piate)

Maxlia

Zygomalic Sphenoid bone
(realer wing)

Temporal bong

(zygomalic process) Foramen ovala

VOmey eem——"" —Foramen
lacanm

Manditwular

fossa Caratid canal
Styloid process ———Stylomastaid
) foramen
Mastid process ————"
e LI IOTEMIEN

Temporal bong
(petrous porbon) —Oecipital condyle

Basioccipital .

F Intarior nuchal ling
Parigtal bone

Supenar nuchal bng
Extarnal occipilal cragh—

e
Extarnal peciplal —=
profuberance

s FOUAMEN MAGAUM



Jinternal acoustic
meatus : posterior
surface to Petrous
bone ;

Internal acoustic
meatus

transmit :
a. Vestibul+
b. cochler nerve

Clivus

Pit for ganglion «
glossopharynge
nerve

Jugular foramen

Hypogloésal Condylar = Mastoid process

c. Facial sensor

motor

C- labyrinthine artery




Foramenae :
# Rotendum: maxillary

# Ovale : mandibular n.lesser petrosaln., meningeal
branch of mandibular

# Spinosum : middle
meningeal artery
# Lacerum: small vessels
+ cartilage + fibrous tissue +
gr. Petrosaln.
=form medial wall of temporal fossa
Infra temporal crest in its inferior surface
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The mandibular fossa
of the temporal bone
and the articular
tubercle form the
upper articular
surfaces for the
temporomandibular
joint. Separating the
mandibular fossa
from the tympanic
plate posteriorly is the
squamotympanic
fissure, through the
medial end of which
the chorda tympani
nerve exits from the
tympanic cavity.

patietal pottion

squamosel g8 L, temporal fossa
portton AL ' .-a;’*'b; (tn. tetporalis)
L Rl

g’
’9?

2

=y  infratemporal
2y crest

7 ;"’ iugal / Zygomatic

infratemporal
fossa (.

extomnal _ o i ptetygoideus)
auditory Lateral Wis
meatus pterygoid DAL
., foramen glate  pteygoid” O
:ggfen Al ovale hamulus ~ palatine



* The styloid process of the temporal bone projects downward
and forward from its inferior aspect. The opening of the
carotid canal can be seen on the inferior surface of the
petrous part of the temporal bone.

Mandibular
fossa

5quamous 4,
portion / \ ’

Zygomatic
Mastoid 1 process
PIOve99 External
Styloid process—  auditory meatus

CAVIDAD GLENOIDEA

(b)  Right temporal bone

.{;
PORCION MASTOIDEA/ \APOF. ESTILOIDES



* The medial end of the petrous part of the
temporal bone is irregulasand, together
with the basilar part of the oCsipital bone
and the greater wing of the sphentid, form: |
the foramen lacerum. During life, the '
foramen lacerum is closed with fibrous
tissue, and only a few small vessels pass
through this foramen from the cavity of the
skull to the exterior.

 The tympanic plate, which forms part of the

Squamous

auditory meatus. While examining this=—
region, identify the suprameatal crest on Tympanic \
the lateral surface of the squamous part of S prosess
the temporal bone, the suprameatal
triangle, and the suprameatal spine.

Petromastoid



* In the interval between the
styloid and mastoid
processes, the stylomastoid
foramen can be seen.

 Medial to the styloid
process, the petrous part of
the temporal bone has a
deep notch, which, together
with a shallower notch on
the occipital bone, forms
the jugular foramen.

o

‘ Palatal Muscles ‘

8 \‘h | / -

B\ -




* Behind the posterior
apertures of the nose and in
front of the foramen
magnum are the sphenoid
bone and the basilar part o
the occipital bone. The
pharyngeal tubeicle is a
small prominence on the
undersurface of the basilar
part of the occipital bone in
the midline.




* The occipital condyles; they articulate with
the superior aspect of the lateral mass of the
first cervical vertebra, the atlas.

* Superior to the occipital condyle is the
hypoglossal canal for transmission of the
hypoglossal nerve.

* The condylar foramen Emissary veins,
connecting the sigmoid sinus to the occipital
vein



* meningeal branch of the occipital
artery . Condylar artery

* Posterior to the foramen magnhum
in the midline is the external
occipital protuberance. The
superior nuchal lines should be
identified as they curve laterally
on each side.






*Thanks for good
listening

*Prof. Dr. Talib
Jawad




