perior View of the

(Norma Verticalis)
Anteriorly

the frontal bone articulates with th
two parietal bones

AT THE CORONA
SUTURE

The two parietal bones articulate in the
midline

AT THE SAGITTAL
SUTURE

Coronal sutura

Parietal bone

lambdoid sutures

Frontal bone

Sagittal suture

Parietal foramen

Lambdold suture

QOccipital bone



The Scalp

@e scalp consists of FIVE LAYERS
skin

(d-connective tissue (dense)

-aponeurotic layer y. y
L{-loose connective tissue B J,
B-pericranium o e/ /
The first three of which are intimately & W
bound together and move as a unit ":&?.ii;j"—{_;_u e o v/

1-SKin
IS thick contains hair and contains
numerous sebaceous glands

Remember that scalp is the common site
for sebaceous cyst

Paricranum

L 00se connective tissue

Skin

______

Y

K-/

To assist
one in
memorizing
the names
of the five
layers of
the scalp,
use each
letter of the
word
SCALPto
denote the
layer of the
scalp.




2-Connective tissue
»Made of fibrous fascia and septa which unite
the skin to the underlying aponeurosis of the
occipitofrontalis muscle

»Contains numerous arteries and veins

It is often difficult to stop the bleeding of a
scalp wound because
the arterial walls
are attached to fibrous septa
In the subcutaneous tissue
and are unable to contract or retract to allow
blood clotting to take place

Local pressure applied to the scalp
is the only satisfactory method of
stopping the bleeding

Scalp:
___Skin
« - Connective tissue
"% _— Aponeurosis
= __— Loose connective tissue
———— Pericranium

Calvaria

_ Frontal sinus

Frontalis\muscle

Skin Dense comnmective tissues Aponeurotic layer

prbt bR

e ————

:

Bone Paricranium

Loose comnective tissue



3-Aponeurosis (epicranial),
IS a thin, tendinous sheet that unites the
occipital and frontal bellies
of the occipitofrontalis muscle

» Epicranail
aponeurosrs
The lateral margins of
the aponeurosis are
attached to the temporal
fascia.

The subaponeurotic
space is the potential
space beneath the
epicranial aponeurosis.
It is limited in front and
behind by the origins of
the occipitofrontalis
muscle, and it extends
laterally as far as the
attachment of the
aponeurosis to the
temporal fascia

Epicranial aponeurosis

“~__Occipitofrontalis m:
~Frontal belly
Occipital belly —

External occipital

protuberance

The tension of the epicranial aponeurosis,
produced by the tone of the occipitofrontalis
muscles, is important in all deep wounds of the
scalp. If the aponeurosis has been divided, the
wound will gape open. For satisfactory healing
to take place, the opening in the aponeurosis

must be closed with sutures



4-1_oose areolar tissue

—>

Occupies the subaponeurotic space and extends anteriorly to the »
eyelids Therefore, any blood collection in this layer may extend to the

root of the nose and the eyelids causing Black eye

Made of loose areolar tissue which >
contains IMportant emissary

veins.
The emissary veins are
valveless and connect
The superficial veins of the scalp
with the diploic veins of the skull
bones

Causing

Osteomyelitis

Infected blood in the
diploicveins may
travel by the emissary
veins farther into the
VEenous sinuses and
produce venous sinus
thrombosis

sagittal suture

skin g’f./}f. : ,;;;;,..;_. superficial vein of scalp

MU 0fo/ <y ', emissary vein

connective lissue ‘ q
X 0,9 ‘ \ “ %v
* \

aponeurosis \O/ m

diploic vein

'c

’,

* superior sagittal sinus

loose connective arachnoid granulation

lissue
o endosteal layer
pericranium of dura mater
(periosteum)

meningeal layer

outer table of of dura mater

parietal bone

dolod ! arachnoid
P SN * cerebral artery in
inner table of S\EX  subarachnoid space

parietal bone i
" pla mater

cerebral vein in
subarachnoid space

cerebral cortex




5-Pericranium
IS the periosteum covering the outer surface of the
skull bones.

The sutures between individual skull bones, the
periosteum on the outer surface of the bones
becomes continuous with the periosteum on the
inner surface of the skull bones . THEREFORE if
there is any fluid collection beneath the pericranium
(Cephalhaematoma) it will take the shape of the
related bone

Muscles of the Scalp
Occipitofrontalis

The origin

Insertion

nerve supply

action

The frontal bellies of the occipitofrontalis can
raise the eyebrows in expressions of surprise or
horror.

Epicranial
aponeurosis

Orbicularis oculi

Occipitofrontalis

&— Occipital -
"i hH"v’
_Y'I

|
|
/

e Trapezius



The Cranial Cavity

'CONTENTS ot

1-The brain and its surrounding s

Meninges
2-Parts of the cranial nerves mn—
3-Arteries —
4-\eins e
5-Venous sinuses

Groowe for anterior branch
of middie meningaal artery

Coronal suture

- Granular foveolae

Sagittal suture

VAULT OF THE SKULL

The internal surface of the vault presents:
1- The coronal

2- Sagittal
3-Lambdoid sutures

Lambdoid sutyre

4-1n the midline is a shall
sagittglng"rolcg]\?elscir?t:ilniOnV\gl the /
SUPERIOR SAGITTAL SINUS

5-On each side of the groove are several small pits, called

GRANULAR PITS? What for

6-Grooves for the middle meningeal artery




The Meninges

The brain in the skull is
surrounded

by three membranes or meninges:

1-THE DURA MATER *

3-THE PIAMATER *

Inferior sagittal sinus

2-THE ARACHNOID MATER *

veins, internal cerebral veins and choroid W;
plexus of lateral ventricle Deep and supedicial middle (o

Diploic veins Arachnoid granulation
Cerebral vein penetrates subdural space to entersinus
Superior sagittal sinus
Dura mater (periosteal and meningeal layers)
Enimyakin Dura-skull interface (site Af epidural hematoma)
Frontal and'p'arietal tributarigs Arachnoid
of superficial temporal vein

Subarachnoid space

Frontal and parietal branches
of superficial temporal arteny

Pia mater

Middle meningeal
artery and vein

Granular foveola ' ." |
(indentation of skull by V> ; &" '

arachnoid granulation) ‘{'; y : Deep, middle and
o / ' - superficial temporal
4 A i\ % arteries and veins

Lateral (venous) lacuna

Superiorthalamostriate and choroidal

cerebral veins



1-DURA MATER OF THE BRAIN

Emissary vein Arachnoid granulations

Superior sagittal sinus / Bone of
calvaria

Made of two layers: *
a-The endosteal layer
b-The meningeal Iayer*
These are closely united except along
where they separate to form
VENOUS SINUSES

Dura mater;
Periosteal layer

’_jﬁ(Menmgeal jayer

e Araﬁhnmd mater

A-The endosteal layer » ’T: ' P/ e “r - Pia mater

> |Is the ordinary periosteum covering J|

the inner surface of the skull bones =Y Vessels n
Cerebral vein &l L . subarachnoid
KR space
» It does not extend through the foramen
magnum to become continuous with the dura Cerebral faly

mater of the spinal cord

» Around the margins of all the foramina in
the skull it becomes continuous with the
periosteum on the outside of the skull bones

> At the sutures it is continuous with the
sutural ligaments.




B-The meningeal layer

> Is the dura mater proper

> |t Is a dense, strong, fibrous membrane
» covering the brain and is continuous
through the foramen magnum with
the dura mater of the spinal cord

> It provides tubular sheaths for the
cranial nerves as the latter pass through
the foramina in the skull

»Outside the skull the sheaths fuse with
the epineurium of the nerves

The meningeal layer sends inward

FOUR SEPTA
1-THE FALX CEREBRI

2-THE TENTORIUM CEREBELLI

3-THE FALX CEREBELLI

4-THE DIAPHRAGMA SELLAE

A Pla mater
Intracranial venous structure
Arachnoid mater Skull  (superior sagittal sinus) Inner meningeal layer of dura mater
Dura mater Outer periosteal layer of dura matar

Subarachnoid space

PTG A
74l
TPy
:i::fé,"ﬁt _‘_‘.'f.‘ —

— Dural partition (falx cerebn)

(© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
Add to My Slides Go to My Slides

Meningeal [ayer of dura mater — Foramen magnum Skull
B ', AL’
Periosteal layer of dura mater
0wl . , s
_— //--,. ?:\ — Spinal extradural space
(R ,d"',‘iw— Vertebra CI

Spinal ura matey = ;4 Ls\
A A

. 2\
/A"I | &

( N.’j | \3“:4




1-THE FALX CEREBRI

Superiorsagittal sinus

Straight sinus

> Is a sickle-shaped fold of dura
mater that lies /n the midline
between the two cerebral
hemispheres

> Its narrow end in front is attached
to the

THE CRISTAGALLI

> |Its broad posterior part blends in
the midline with the upper surface of
the

Tentorium cerebelli

»The superior sagittal sinusruns in
its upper fixed margin

»the inferior sagittal sinus runs in
its lower concave free margin

»The straight sinus runs along its
attachment to the tentorium
cerebellr.

Great cerebral vein (Galen)

Superior sagittal sinus

Falx cerebri

Inferior sagittal sinus

Tentorium cerebelli

Sphenoparietal sinus

Anterior and posterior
intercavernous sinuses

Superior
petrosal sinus

Basilar
Venous plexus

£

[t

Inferior
petrosal sinus

To jugulal
foramen

Sigmoid sinus

Transverse sinus Oceipital sinus

Y
Wi |
) ) |"
¢ sy 01N
Confluence of sinuses ¢ E'

Falx cerebelli



> |s a crescent-shaped (or tent-shaped)
fold of dura mater
» Roofs over the posterior cranial fossa
> It covers the upper surface of the
cerebellum and supports the occipital
lobes of the cerebral hemispheres.

»In front is a gap, the tentorial notch,
for the passage of the midbrain

> It has:

an inner free border

an outer attached or fixed border
»Divides the cranial cavity into:

1-SUPRATENTORIAL
2-INFRATENTORIAL

> The fixed border is attached to:
> the posterior clinoid processes

> The superior borders of the petrous bones

»The margins of the grooves for the transverse

sinuses on the occipital bone

e — Tentorium cerebelli

g Falx cerebri
o

Infundibulum

Tentorium cerebelli2

tentorium cerebell
falx cerebri

, = . inferior sagittal sinus (cut open)
midbrain (sectioned) 5

posterior cerebral artery
posterior communicating artery
| j S
cerebral aqueduct internal carotid artery
infundibulum
optic chiasma

trochle:
nerve
internal
arotid
rtery
right optic ngrve
trigeminal
nerve internal carotid artery
cut margin of oculomotor nerve
meningeal layer of trochlear nerve
dura  greater superficial abducent nerve
petrosal nerve maxillary division of

trigeminal trigeminal nerve
mandibular division of ~ ganglion
trigeminal nerve



The free border runs forward at its two

superficial vein of scalp g, earior sagittal sinus

emissary vein inferior sagittal sinus

ends:

» Crosses the attached border

» Attached to the anterior clinoid process on
each side.

» At the point where the two borders cross, the
third and fourth cranial nerves pass forward to

enter the lateral wall of the cavernous sinus

The falx cerebri-afid the falx cerebelli
are attached to the upper and lower
surfaces of the tentorium, respectivel

“*The straight sinus runs along its
attachment to the falx cerebri

ssthe superior petrosal sinus along its
attachment to the petrous bone

+¢ the transverse sinus along its

diploic vei diploé
cerebral vein facial and
vestibulocochiear
left transverse sinus nerves

trigemi inal nerve

N/
great cerebral w en¢§

trochlear nerve
TS >oc‘ao‘nolo nerve
S \ intercavernous sinuses

falx cerebri

sphenoparietal

nfluence 1 snus

)
[ sinuses & J!
< J
ﬂ offactory bulb

s L 2
cavernous sinus
Z,
,

4 _ophthalmic vein

A

ssssssssssss

Supenor petrosal sinus

facial vein

intercavernous sinuses

diaphragma sellae /

oculomotor nerve : ‘

trochlear nerve

II\

optic nerve

N

\

nfundibulum

cavemous sinus

ninal ganglion

attachment to the occipital bone

J'
)
sigmoid sinus
/ /

J’v‘
F 3 "

4

%

tentorial notch

left transverse sinus

great cerebral vein




3-THE FALX CEREBELLI

»>1s a small, sickle-shaped fold of dura
mater that is attached to the internal
occipital crest and projects forward
between the two cerebellar hemispheres.
> Its posterior fixed margin contains the
occipital sinus.

4-THE DIAPHRAGMA
SELLAE

> Is a small circular fold of dura mater that
forms the roof for the sella turcica

» Attached to the tuberculm sellae anteriorly

» Attached to the dorsum sellae posteriorly

» A small opening in its center allows passage

of the stalk of the pituitary gland

intercavernous sinuses optic nerve

\ nfundibulum

cavermous sinus

/ \ Y\ maxillary nerve
mmmmal ganglion

diaphragma sellae

mandibular nerve

foramen magnum
superior lnnlonu;n :
il
pelrosal sinug = cerebell
slamoid sinus Inferior sagital
v sinug
lentorial noteh

loft transverse sinus fight transverse sinus

great cerebral vein
straight sinus

confluence of sinuses



| »are blood-filled spaces situated between

The Venous Blood Sinuses

the layers of the dura mater e
»>They are lined by endothelium "
» Their walls are thick and composed of >

fibrous tissue

» They have no muscular tissue
»The sinuses have no valves
»They receive tributaries from the brain, Transverse
the diplo »lof the skull, the orbit, and the process.

Internal ear

Mastoid
process

The superior sagittal sinus

lies in the upper fixed border of the falx cerebri - y ’ o Aachvoid mat
It becomes continuous with the right transverse sinus. LT LA
The sinus communicates on each side with the -

VENOUS LACUNAE
Numerous arachnoid villi and granulations project into
the lacunae

The superior sagittal sinus receives == |
THE SUPERIOR CEREBRAL VEINS & \
som




THE INFERIOR SAGITTAL SINUS ‘ Cerebral faly

Superior sagittal sinus

slies in the free lower margin of the falx cerebri
» It runs backward and joins the great cerebral Inferior sagittal sinus
vein to form the straight sinus

> It receives cerebral veins from the medial
surface of the cerebral hemisphere.

Inferior ophthalmic vein

Great cerebral vein Superior ophthalmic vein

Straight sinus

| Supraorbital vein

—_—
o e e ':q ¥y
T w;v A S
|I o iy 1 .
iy . ]

P:f
Cavernnu:-; smh
<Y

THE STRAIGHT SINUS

> lies at the junction of the falx cerebri with the
tentorium cerebelli

»Formed by the union of the inferior sagittal
sinus with the great cerebral vein

¢ it drains into the left transverse sinus

begins as a continuation of the superior
sagittal sinus; (the left transverse sinus is .
usually a continuation of the straight sinus ) L A— Famal i
“sEach sinus lies in the lateral attached margin ATYENEY |

of the tentorium cerebelli, and they end on each
side by becoming the sigmoid sinus

Pterygoid venous

Vertebral venous plexus’)'
plexus



The sigmoid sinuses

U Are a direct continuation of the
transverse sinuses

O Each sinus turns downward behind
the mastoid antrum of the temporal
bone and then leaves the skull through
the jugular foramen

0 Become the internal jugular vein

j The occipital sinus

Superior sagittal sinus
Ophthalmic artery

Internal carotid artery

Offactorybulb_ 2 o

(Oculomotor nerve (Il

Optic nerve (1) //"

o ) \ Trochlear nerve (IV)
Anterior intercavemous sinus_  /\(@

Ophthalmic nerve
Stalk ofptiary gland ph W

Maxillary nerve (Vo)
Mandibular nerve (V)

Posterior intercavernous sinus

B

Cavernous sinus
_ Trigeminal ganglion
|~ _~Middle meningeal
Tochlearn. (V) L T
Tieriln, ) N\ Trigeminal nerve (V)
rigeminal n, -
Super ; s ‘ Y - ~—— Abducent nerve (V)
uperior petrosal sinus i ! g ) \ | T m
Inferior petrosal sinus [},1 AN } Superiorpetsal
Abducent n. (V) I AN A A \ T s
s Vestibulocochlear
Glossopharyngeal nerve (VIll
nerve (IX) Labyrinthine artery
Vagus nerve (X) ’ Sigmoid sinus
Accessory nerve (X)) NS Hypoglossal nerve (XIl
Transverse sinus /4 Transverse sinus
sy
Cerebellar tentorium N Vertebral artery
Great cerebral vein _

Inferior sagittal sinus
Cerebral falx (cut)

Straightsinus  Superor sagitalsinus



CAVERNOUS SINUS

Plane of section

> lies on the lateral side of the body of the
sphenoid bone
» Anteriorly, the sinus receives

1-The inferior ophthalmic vein Wabecusinthe
c = Sellar diaphragm cavernous sinus Ml
2-The_ centra_l vein of the retina _ ,, \ / i rahormroreciiB
The SInUS dralns gland = A";‘ ?Trochlear nerve (IV)
posteriorly into: o A, 20
o a - b; '. \/ ucent nerve

the fransverse sinusthrough Sphenoid — 8 <AL (- ophthaimic nerve v

. ° bone SR axi nerve (Vs
the superior petrosal sinus ¥ RareEia
Intercavernous Sinuses Trochlear nerve [1V] Abduceant nerve [V]

Internal carotxd artecy

Oculomotor nerve [ill]

Important Structures Associated P DXt ooty
With the Cavernous Sinuses B s ma—
1-The internal carotid artery
2-The sixth cranial nerve

In the lateral wall

(I
1- The third , A7 %
2-Fourth cranial nerves 7 »"/"' | 'I.
£ - & J)

JL

3-The ophthalmic and maxillary (25 P eaic—ryime=s S

2\ Bk = . BEF .’/—’“—‘1- T | 'y.‘_;;-‘ 9
divisions of the fifth cranial nerve el ] e e TN
4-The pituitary gland, which lies T )
medial Iy in the Se”a tu rCica Ophthalmic division .of trigeminal nerve [V,]

Maxillary division of trigeminal nerve [V.]



5-The veins of the
face, which are
connected with the
cavernous sinus via
1-The facial vein
2-Inferior ophthalmic
vein
and are an important
route for the spread
of infection from the
face

6-The superior and
inferior petrosal
sinuses, which run
along the upper and
lower borders of the
petrous part of the
temporal bone

nfundibulum

ankenr loe hypophysis cerebrl
uber cinoreum JPophy diaphragma sellao

o, CAVOINOUS
/ /| nus

, - oculomolor
Y& nerve

- \rochlear

\‘}?‘" nerve
% o Ophthalmic

postrior &
lobe

v N

e \ \ NOvo
A maml!ary
nerve
postenor 7
cerebral /2 g )°~ 4 abducent
arlery g NOIVE
body of cavity of nose
sphenoid &

| sphenoidal sinus
sphenoidal snus  nerve of plerygoid canal

B C

basdar artery internal carotid artery



Pituitary Gland (Hypophysis Cerebri)

Oculomotor nerve (IIl)

Trochlear nerve (IV)
\-'n‘
\\ .

The pituitary gland is a small, oval structure
attached to the undersurface of the brain by the
infundibulum

The gland is well protected in the sella turcica
of the sphenoid bone

Internal carotid
artery

Maxillany nenve (V2)

Ophthalmic nenve (V1) Sphenoidal sinus

Nasophanynx

Hypophysis
(pituitary gland)

Abducent nenve (VI)




