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»Frontal bone

» Unpaired bone

@ Parts: e

* Squamous part

 Nasal part

* 2 orbital plates T e
o2 zlgoTl_thic processes

* Contains Efrontal air sinus;cs_}
Rt & Lt above each eye

~ : ragaes
Qansi ks v 9_"J ) VW,’ I P X tts clinieal importance is that if fractured with dual tear ()
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=Parietal bones

Sagittal

* Paired
;),‘//Jl Cy . .
B ”;- Connects with each other in th

% midline (sagittal suture)

s, 0.0 . .
—, « * Both connects anteriorly with

~- - @ frontal bone (coronal suture)
s ee————

¢+ « Both connects posteriorly with
s a occipital bone (lambdoid suture)

« Each connects down with
temporal (squamous suture) &
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« Occipital bone
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That passes the spiral cord.




Occipital bone

 Unpaired
@Squamous paI't Go out of the foramen

. wpplie
@ B aSIIar part Make the joint caLLe~ wpplie

e Occipital condyles 5 Msen) g huss

coout  (ZFo0in a. @ "o out_s e~ s¥
{‘Foramen magnum (sp. Cord, VAs, ant ost. sp. art., %
ﬁ Vbl ot Spinal
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+« Jugular foramen (Int. jugular V., Ig g ﬁ nerves)
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«Temporal bone
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Temporal bone . |
oLuZU‘@M’)gh—J' o
# External acoustic opening/ meatus
f}‘Internal acoustic meatus (VII, VIII n., labyrinthine art.)
e Carotid canal (ICA) inkmel cntid aiesy
e Foramen lacerum
e Stylomastoid foramen (VII n.)

» Skull fracturs — Otorrhea, VII n. palsy
/
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sSphenoid bone
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Sphenoid bone
°MPituitary gland)

{ Sphenoid sinus |
* Optic canal (Il n.)

Superior orbital fissure)(between greater & lesser wings, connects
middle fossa & orbit. Transmits III, IV, V-1, VIn

%Foramen rotundum (V-2)c—B'ee AV g

* Foramen ovale (V-3) 3 eed) g

# Foramen spinosum (Middle meningeal artery)
)'_\p\ N~

Sy — c{)ia’w’q\ J\W'g’om ?._/z_/’\’q&

A

\, 2’
-y;‘?\J{o'
Q//)}.

= !



sEthmoid bone
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Ethmoid bone

@ g S, e

* Unpaired bone, located in the midline of the anterior cranium base

g
 Separates the GiEfiPRMIMAIND - GRGIEANIS)

* Forms the —— & N2, ane) Yoo

A/Cl‘lbl'lfOI‘m plate (CN I). Fracture —>“ Anosmia

)V Crista galli (attachment point for the falx cerebn)mm auterior
J\(J NﬂgUl.«")&” > "’"3

n some cases it may be congenitally absent ano may

caus“&md need surgery to heal

tt is eribriform to pass the oLfaatorg Lbers and Lt ma Y be the
origin of olfactory grow




M}U'/'f’v‘ ,/J__o v‘,l:ag_r') Sedwve. )\ '.'-',«)DI *

Clinical scenarios

Craniosynostosis
- Premature closure of one or more

cranial sutures in newborns W %Wj{\)
* [rregular head shape | e «;;:\ p
* Sometimes high ICP ” ' Suhua

°(:I\-¢IJ coflecXion ®/

* Surgical correction is indicated in**. ¢
certain cases . ]
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Skull fractures

» The fracture itself is usually of little consequence A Y R T
A OGsiated (,—A— e 1)

* More important: brain injury and secondary complications .

Assoclated complications Like eploural or "‘”“334‘ dﬁ B @
subdural hematomas

£t

. . . .
Classification: b i
)« Closed (Slmple) or Open gcompound) According to skin if it is intact or not.
At the same Level. * Llnear (ﬁssure) or depressed Need elevation surgery B fSnguﬁcaw’c depressww wore thaw Lem

Or more than full thickness of a bone

£ &ult or base fractures
P
)i A!\i"j‘)‘“fl with CSF leak and increased risk of meningitis
hC
Sedef / Or injury to the cranial nerves = ant means olfactory

. * (
nelve '/*‘)':j — post means Fth and gth



A connection point between 4 cranial bones

Pterion

e Skull fracture

anterior branch ofi i A‘
)
— EDH A

Cause epidumL hematoma.

. Pteri_(),m.l*(Common
access to several intracranial

pathologies) ~ = —~
Emm—— e

0O

L ¥

Sphenosquamous suture
Sphenoparietal suture Squamous suture
(of bone)
Squamous part (of temporal )
Panietal bone
%
e =7
Frontal bone ) Panstomastoid
suture
Greater wing 4
(of sphenoid bone) 7
Zygomaticotemporal {
foramen
(on deep surface of .
Zygomatc bone) suture
Lacrimal bone
Nasal bone Asterion
Zygomaticofacial
foramen Occipital bone
Zygomatic bone
Ocdipitomastoid
suture
Maxilla. \, \ Mastoid part of temporal bone
¥ Mastoid process
Alveolar part /b Tympanic part (of temporal bone)
¢
(of mandile) .,l Styloid process
Mental foramen - Condylar process
Angle
Ramus of mandible
Body of mandible Zygomatic process (of temporal bone)

Temporal process (of zygomatic bone)  Coronoid process
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weve finished the bonestd

Meninges

e Surround the

* 3 layers

The dura: tough) outer : layer @HERERY < strongest.

+ The arachnoid: dehcate.'ascular mlddle layer ver/8i)

 The pia: an inner layer ﬁrmlg attached to the surface of the brain
‘_,UI ] reapols
*The cranial dura consists of'two layers: periosteal & meningeal

Oouter

The spmal dural: one layer only (%1)

Under arachnoid there is a space calle! ERERTASINEI contain.

hat supplies the brain it may injured by a.or
ruptured thew cuz subarachnoid hewmorrhage

lnner




The Cranial Dura

Rt and Lt hemisphere

Anterior attached to CRYEEAIGALD..d
posterior attached to CEVSEORIAAD

3 examples

) (_r-—e;" Dural partitions — Venous Sinuses Between the(@UEBD (periosteal) and

. @D (vcningeal) La yers of dura
an QC. (Cf (7} lq O ‘/ y it divided the skull horizontally to-tcwtoriul and
” 1 s _ -tawtariaL spaces
_ Ll 5 1st aawtai:t
(“\_)\ N g o E

Finally drain to sigmoid sinus and eventually
goes to internal jugular vein
3 gtructure
Inner meningeal layer of dura mater
Outer periosteal layer of dura mater

2nd contai
S S

Dural partition (falx cerebri)
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Blood supply of the cranial dura, e ...

mount take from tnternal carotiol.

* Anterior cranial fossa: anterior meningeal arteries from oghthalmic

 The middle 1al fossa: middle meningeal arteries from maxilla}l
artery fro

ior cranial fossa: posterior meningeal artery from ascending

| Blood supply ‘
§ of

— Meningeal br of vertebral a
Maxillary a SR=S03Y ~ Ascending pharyngeal a
Occipital a

External carotid a



Clinical scenarios

Huas relation to suppl v
- Extradural ij(“hematoma)e"JWok > Y
e Subdural hematoma avehwed o> St C3

« Subarachnoid hemorrhage ({falifiatie or @hEHRSHED o

« CSFE leak (posttraumatic, spontaneous, iatrogenic)
%tfig (infection of the leptomeninges)

* Meningioma (extra-axial tumor, originate from arachnoid cap cells)&

olfactory group meningioma originate
from cribriform plate

s usel g
,g?——v_/
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S corl
T
Extradural & Subdural hematoma

Dura attached to the skull fron(@RERRED <o Lf there is bleeding it will cause disection in

the areas that has@gnttachment,and at the area that attached it will stop. Hevre the bleeding take the bone shape (cresentlike)
Extradural ’ 3\ Subdural
\ —
0

5\ o extraaxial\aidy ey d 29 89 \asisoio s i \noim S\ 8
\al d ol eV 70\ dgxzsg 21



Subarachnoid hemorrhage

The rupture of major vessels at the base of skull circle of Willis Cortical sully filled with blood
Spontaneous (aneurysmal) Traumatic

Most common swbarachnoid hemorrhage is CRRUIUREED while

most common now traumatic or spontaneous Ls-

N
[\



Brain

* Telencephalon (cerebrum)=+e @i
* Diencephalon (thalamus, hypothalamus) ratamus retacea strustcres

- Mggencephalon (fflidbrain)
» Metencephalon (P69 & Ceiglidiluth)
~Myelericephalon (fedilla 6blongata)
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Rt+ Lt gurus

Mid sagittal view
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There 'L-etweew th.awol th'wdﬂr it

@ «FGLGccof)«e,l» A °°"""’"“’"r ol e
rﬁX PEA

* 2 hemispheres g\ ‘
e P g"

( eaCh hwe Latoral sulcus  Temporal lobe

Frontal lobe Central sulcus  Parietal lobe

Frontal

@ Parietal

@ Temporal
@Occipital

Temporal loba Occipital lobe
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Frontal lobe #e o

* Contrala’teral Wea’kness :Zwoh% werniks avea Premotor/Supplementary Primary Motor Cortex

neb ) Prima F] Motor Cortex

) 9 99 i e r%j . ® Fro ntal

Boroca S dysp g%!ls% (ln Functional Areas %Ee Field /
qomi ' "

nant side damage) Primary Motor Cortex

¢ Premotor/S.M.C (MAC)

« Behavior changes - So0mnneag -

* Voluntary Rapid Eye Mvt.
Conjugate movement.

Central Sulcus

aralysis to contralateral
side = ot s g

Broca's Area

Frontal eye field.

[t JSMM( g Rbé&g 4t &
- - L‘l‘ S’»a’gé ¢ =z 14"_"

Eyes Looking to the lesion L_

Lestons it will cause seizures and the Lesion will be
contralateral to the eyes movement.

)27 ¢ £
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Parietal lobe

Postcentral pe _ ::’:2::3;' Top of the
sulcus and i Intraparietal P el central sulcus  Cingulate sulcus
gyrus sulcus u (marginal branch)

Precuneus

Supramarginal  Angular Parietooccipital ~ Calcarine Subparietal

gyrus gyrus sulcus sulcus sulcus
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Temporal lobe

A?Sensory dysphasia (Wernicke's)

XAUdltory CorteX Posterior part of nferior frontal gyrus
¥ Olfactory cortex BROCA'S AREA

Motor

Posterior superior temporal gyrus

WERNICKE'S AREA

28



Fluent
speech

Nonfluent
speech
5)(‘]3 YessLve

The Aphasia square

Good Poor
comprehension comprehension
Sensor
Wernicke
aphasia
Conduction Talking salad.
aphasia
No repeatition o ateg
aphasia
Broca
aphasia i
Motor bl
transcortical
aphasia
Transcortical

apgsia
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2 parts in between them there is
wpown above Lt@HIRERS anol belo
[ ] [ ]
Occip 1tal 10D E B vicionic in s mectiot aspest of occipiv

Joue S onal Loyl By Uiy oo ol oibim ngase

. Contralateral wmeans: aifaly e TR g >3 | J 850 J\g
X, controlling iz .. (bl cun D
- ~~ -—>. uaovant. . :
contralateral visual field e s . oo Suleus in the medial surface
«

Cingulate sulcus

(contralateral hemianopia)
LY.
uadranr@and®

(contralateral lower quadrantanopia)

®Lingual: upper guadrggt

(contralateral upper quadrantanopia) /
.

Al X Calcarine sulcus

o \ 30
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381 18 ol 03 a9 1wy ca oles husilin - 5\

Visual pathway field defects
R (o -

;. Bitemporal hemianopia it affect the medial fibers
B D C' Narrow viston that goes to retina and no lateral visual field
E O @ Superior
F O 0 Macular sparing cuz it has dual blood supply

A Optic e FOanddim tschemia camdisi e olfubl o)l alls- Je o) gamn Sla i\
ti PR PR
s et Lschemia e giatio e}\z?gﬂ ¢ 0l i ol o~ & ok il

P Cuneus
€ lingual



% :
Basal Ganglia

* A eroup of subcortical nucleil

responsible primarily for motor_

contigl e 2

«|(Caudate nucleus, putamen, a
globus pallidus/in the cerebrum

Win the
diencephalon

o Substantia nigra\ in the midbrain

N

The .Vras additional function

cuz Lt works a- also.

Lewtl.for ()
pallid

Sub(halamoc

Niicleas Pallidus

Hypothalamus

Substantia
N»gra
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each Lobe has a cavity that ts connected together and
wol of CSF downe there

And eventually goes to subarachnoid space to absorb CSF there (rcl) ) ()/ b )Jp/)s ﬁ O(,/ ~(§ (.,0 ,‘) ] c)/ 3;)
\ / entrl Cul ar S Stem There is some tumors like choloid eyst (benign) may arise in/(ERBREDat
y ant. sup. part of the third ventricle and may close the way to third

ventricle and caus and the worst iLf it closed the both
ways from the lateral ventricle in this case we should eithev. the

) twmor or do@SIEAE e for each
4 4 ‘ Bodzbteral ventricle)
‘{/ 2 lateral Ventrl Cle _ (tS YCLﬂtLDV\/ tO SYd \/CV\thLGLC |__ ’,Interlhalamic connection
e — y

> Interventricular foramina((

of Monro

foremen's to eac

Anterior horn
(lateral ventricle
al horn

Posterior horn

eral ventricle

re Like shape

3d ventricle s

> Cerebral -aqueduct {

4th ventricle e e
"~ > Central canal of th
ramina in its roof, with the

Interventricular
arachnoid space ”. amen~
Interthalamic——_

connection

Mid sagittal view

Lateral temporal horn

Fourth ventricle”™

""" Central canal
A —

Anterior horn (lateral ventricle)
Body (lateral ventricle)

_—Inferior horn (lateral ventricle)

Superior view

P Body (Ialev|al ventricle)
.OWGM.LM{:LDW is very quportawt ouz every day we produce oy JrieiTe conmecten Third ventricle™ ~— Cerebral aqueduct
in the body there is 150 m uvwl the, eosterior o : Antedior horn
(lateral ventricle)

(1ateral ventricle)

.\nﬂ\ d»)’»)\"()) KKN\ \"3&\ e} @an 2\»)3\) AN (b:\p UD,:\N) \J Fourth ventri cle"/ ~—— Posterior horn (lateral ventricle)
-LS produced tn the / ™ Central canal
Any obstruction of this pathwa Y Lt will cause dilatation of the E7 T e
ventricles and tnereas wal deco ation and may cause death. G e T": VTZIC'SI e
‘ _— ineror horn (ateralventice)
And FatLCWt “M‘Y@ CVH ° "= Central canal 3 3

The obstruction that caus PHFEEEIRAIES i< very emergent in the GHRES

because their skull is a fixed space but in children less than 2 years its not



Thalamus its a - for all directions motor ana sensory between

brain stem and st»aL cords from inf to the cortex at the supenor

oray matter structure

near the center of the

brain % veatricd/ .
S——

* It is above the ., allowing ‘
\

for nerve fiber conn the

’
A

ortex 1 )
motor and sefsory= gnals
to the cerebral cortex) :
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Hypothalamus

Adewohgpophgsis ant. gland related by a portal venous system

 Small area locate

th Neurohypophysis post. Gland related by a nerve fibers called stalk
C
——— Anatomy and Purposes of the Hypothalamus
p l a Ii;; i iland and he | Hypothalami

tui
alamus & attached to the
pituitary gland b

* Releasing & controlling

hgrmones

* Controlling appetite

* Maintains the body at a balanced level

® Produces and releases hormones

* Managing sexual behavior

* Regulating body temperature

© Regulates many body functions includii
sleep, memory, and appetite

e Ifinjured, it can cause health issues suc
as fatigue, weight gain, and memory lo
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i b\ ool el ey cranial nervesd\cebasil Je gois
% )7 2o ouiiiod| e e donsg gl o) o doica il > Jllg o\ 0\ s cads

\ :
"E))S Braimnstem - - cammmms

> Connect@ @

> Contains crggggl nerve nucleé 41 )0
gf IT > I, LT,
g { gulates resglratlon cardiovascular

\) unction & consciousness

@Midbrain '/‘
@Pons . "
@Medulla Oblongata ’.‘

A
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Brainstem
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art of brainstem Also calle tract came fro hen
M db pass through th orke as CELO

- @i £ @pCN

[ herniation or hematoma happened here it
will cause contralateral weakness

I

\Y::L& Cowntralateral passageway

Cross-section of the midbrain
at the level of the-superior colliculus

P¥sal aspect cavity of midorai

Superior  Between 2rd and 4th ventricles
colliculus

Cerebral
aqueduct
Central gray

matter

Reticular
formation

Medial
lemniscus

* Cerebral aqueduct

if there is a tumor in quadrigeminal plate that called the smallest tumor
can RILL the patient) because it will clos is it is discovered the patient
should go to surgery to have a shunt and decrease the ICP

Cerebral

Oculomotor peduncle
nerve (|Il)

Ventral aspect.
@ df(’_O mJ’bim cec.com 1D 200702989 © 11sakurral
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‘av’c of brainstem

Pons
*V, VI, VII, VH]I CN
L
* The posterior surface of the pons groove

pand forms

Trigeminal
nerve

Abducens

‘l'i nerve



‘art of brainstem
Medulla oblongata wsees i coso. g @R

* Connects with t mal cord at
the level of the\oramen ‘magnum

+IX, X, XI, XII,CN

Y Anterior
median
fissure

= Pyramid

T N,
= —1 Olive

y A R
~ . SPP
: Y
¥ /

:’ & ,‘: -
Accessory nerve / \* o2
Cranial roots of accessory nerve ) ,

Spinal root of accessory nerve \ - r

Cowmes ant to the Olive not Like other 11th
nerves it has aLsz.ﬁ,bers

fo low
of the fourth ventri

| Medulla
oblongata

-Anterolateral sulcus

Decussation
of pyramids

Central canal

There is rule in nnervation that the ant fibers is
motor even in spinal card the ant. horn is wmotor.
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Floor of the 4th ventricle

Floor or rhomboid fossa of fourth ventricle :

Medial
sulcus

(divides the floor
into symmetrical
halves)

1. Posterior
surface of the

Medial

eminence
2. Cranial % <al
of the _“ f“s
limitans
Facial
colliculus
Stria
Posterior view of the medullaris
4t ventricle Vagal Hypoglossal (strands of nerve

triangle triangle fibers)
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Cranial Nerves

2 Glossopharyngeal IX ‘
\

s Dy
=4



C ereb e llum Discoordination means ataxia ‘?2:: :‘

* Located 1n the posterior fossa,
infratentorial

e Main function:%

ent

teral way while
Lateral wa Y

43
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emispheres = Limb ataxia

— trunkal ataxia




e
[ ] Cj
Sp lnal C Ord Continuation to medulla oblongata in spinal canal - .' g

Ends at L1 L2 erhmement

* Occupies th“ ﬁ >

» Extends from foramen magnum %
t leVel lv.t may reach- % |
% |

1n Shape Any little damage it may cause a big problenm.

 Numerous @scending>and it

Cdescendingaxonal tracts

* Like the brain, it 1s surrounded
by % COﬂCQﬂt@IleningeS Except dura is one layer

(Cndlng at 82) Most outer
intermediate
Most Liuner

2189221218 IRI2

2d N

I S W]




Spinal cord

Denticulate ligaments
« A@i@mater sheet From @B ayer
» Extends between the anterior and

posterior roots

» Extend out through the
mater to attach onto the

and position the spinal
cord within the central area of the
subarachnoid space.

Fix the spinal cord.

% Arachnoid
&} trabeculae
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Spinal cord

Cross section

Cross section of spinal cora
e motor Mow.haw sensory and Lies anterior
atter

* Posterior median sulcus riiansiofpbaiond
* Posterolateral sulcus N
» Posterior intermediate sulcus \//

matter columns

-JRfEHHL shaped @il matter (ivins) oo R

Rootlets — Roots from each
segment (anterior & posterior) —
Spinal nerves (No. 31)
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Spinal cord

 The grey matter 1s divided into
10 zones known as Rexed’s
laminae. The anterior horn
contains motor neuron. The
posterior horns, sensory.

 The white matter: The anterior
funiculus (column) consists of
motor axons, the posterior
consists of sensory.

Clark’s column

— Y ] Lissauer’s tract
I /
I ?‘-A
—
[ e sNudeus
'\\j ~'f’ :__-__----—; 3 ’ proprius
Vi ,—"’J‘:‘-- - "
- \ lateral
Vil - \
o p, l\ » nucleus
IX X Motor nuclei
lateral
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Spinal cord

* Spinal nerves exit above the
corresponding vertebra in
Cervical spine, but below it in
thoracic & lower spine

* This 1s because we ha \@
cervical vertebrae bu

cord segments

Cenrvical enlargement
(of spinal cord)

Pedicles of vertebrae

Spinal ganglion




Before medulla it is contralateral

Spinal Cord After medal it is epsilateral

»<  Important tracts:

if damaged it will cause epsilateral effect.

» Lateral corticospinal

tract (| @OLOP) L - '_\w""’“

corme Anterolateral/spinothalamic tract " [
Dosal spinocerebelar ¥act v};;;msem&o@
(1 .&' <e "SC"_V svfe Eiecel t m
a#si o Posterior column—medial — | G m—

lemniscal pathway (1 conscious i,# i
proprioception, vibration, and e \ '
discriminative touch

ls damaged it will cause contralateral
effect because it is ascending tract
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