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Frontal bone

» Unpaired bone

@ Parts: e

* Squamous part

 Nasal part

* 2 orbital plates N T i
2 zzgo?n?ﬁic processes

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

‘ * Paired
(; //JJI Cy . .
o ”; » Connects Wl'[.h each other in the
%< midline (sagittal suture)
::X/I v r\(\"/“® . .
WT; _i * Both connects anteriorly with

~.- 220 @ frontal bone (coronal suture)
e

),Z:,,L”),..,:—'—l

Y2+ « Both connects posteriorly with
wp %y, occipital bone (lambdoid suture)

e Each connects down with
temporal (squamous suture) &

=

éspgenoid bones.
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Occipital bone




Occipital bone

e Unpaired
(»Squamous part
@Basilar part
e Occipital condyles —s 1180w [ere . e ST
s & A @ SR
%Foramen magfium (sp. Cord, VAs, ant. &post. sp. art., XL n.,
®meninges) “ﬁ}fi S )
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Temporal bone
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Temporal bone . |
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# External acoustic opening/ meatus

A Internal acoustic meatus (VIL, VIII n., labyrinthine art.)

e Carotid canal (ICA) inrwal cntid arfery

e Foramen lacerum

 Stylomastoid foramen (VII n.)

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

{ Sphenoid sinus |

* Optic canal (ITn.)
Superior orbital fissure|(between greater & lesser wings; connects
_middle fossa & orbit. Transmits IIT, IV, V-1, VIn

%‘Foramen rotundum (V-2)c—B' e+ gt

#% Foramen ovale (V-3) 2! e@/) =W

¥ Foramen spinosum (Middle meningeal artery)
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Ethmoid bone
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Ethmoid bone
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« Unpaired bone, located in the midline of the anterior cranium base
—_— ——— —_——

 Separates the anterior cranial fossa & the nasal cavity

e Forms the ' ' r_ss"/‘s——f’ I, qees?) Yo
L ribriform plate (CN I). Fgactﬁy;g — Rhinorrhea, Anosmia
\f“ gy » Crista galli (attachment point for the falx cerebrl)
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Clinical scenarios
Craniosynostosis

* Premature closure of one or more

cranial sutures in newborns )
xas””

e Irregular head shape v

Sometimes high ICP o
[ J

ometimes Mgh 22 = =

» Surgical correction is indicated in™%5<™ G

certain cases
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Skull fractures

» The fracture itself is usually of little consequence Y L R PR
A Oltsiated o—fl'w\ 1 g

* More important: brain injury and secondary complications 5 el iy 255

» Classification: b el
[ﬁ HiC 9 e
X Closed (simple) or open (compound)
# Linear (fissure) or depressed

7,&- Vault or base fractures
J
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7 Pterion

e Skull fracture — Injury to
anterior branch of middle )
meningeal artery — EDH A

——E——

* Pterional craniotomy (Common

access to several intracranial

pathologies)
Emm—— e

Ve e

Body of mandible

Squamous suture
Squamous part (of temporal bone)

Parietal bone

\ Mastoid part of temporal bone
Mastoid process
Tympanic part (of temporal bone)
Styloid process

Condylar process
Angle

Ramus of mandible

Zygomatic process (of temporal bone)

Temporal process (of zygomatic bone)  Coronoid process
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Meninges

+ Surround th the

* 3 layers

The dura: tough’ outer layer
« The arachnoid: a'::'lehcate avascular mlddle layer

 The pia: an inner layer ﬁrmlg attached to the surface of the brain
c’w' v neap ks
*The cranial dura consists of two layers: periosteal & meningeal

)

The spinal dural:one layer only (%1)



The Cranial Dura

okercro c_,_e;: Dural partitions Venous sinuses
Sl | G

(a\_;e\ N

Intracranial venous structure
ior sagittal sinus) Inner meningeal layer of dura mater

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

 Anterior cranial fossa: anterior meningeal arteries from oghthalmic
y = V\/\/\/\/-\/\/\_—

CA)

e The middle 1al fossa: middle meningeal arteries from maxillagz
artery fro

or cranial fossa: posterior meningeal artery from ascending
| artery fro



Clinical scenarios

 Extradural (Epidural hematoma)e'J“‘C’k > o2V
« Subdural hematoma achwed (257 Jaca C3
 Subarachnoid hemorrhage (traumatic or aneurysmal)

s ek g

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

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




Extradural & Subdural hematoma

Extradural ro O\ )"9 Subdural
\“9 f
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Subarachnoid hemorrhage

Spontaneous (aneurysmal) Traumatic




Brain

» Telencephalon (cerebrum)
 Diencephalon (thalamus, hypothalamus)
* Mesencephalon (midbrain)

* Metencephalon (Pons & Cerebellum)

* Myelencephalon (medulla oblongata)






erebrum ) elenecepleln ™ Lchep I

* 2 hemispheres
e

( each hemisphere

*Frontal Frontallobe  Contralsucus  Parietalobo
* Parietal

* Temporal
* Occipital

Lateral sulcus Temporal lobe
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Frontal lobe

» Contralateral weakness

Premotor/Supplementary Primary Motor Cortex

) y . . Fro ntal Motor Cortex
Broca,s” dyspha81a (ln Functional Areas Frontal Eye Field
q = e S EES aven B
dominant side damage) e o vt A
¢ Premotor/S.M.C (MAC)

Central Sulcus

» Behavior changes " Movement - rreten ot Lo U 1 10
— ¢ Frontal Eye Field ‘

/Gaze paralysis to contralateral * Voluntary Rapid Eye Mvt ST
Ky side — ot st 7 fiz=—
C o)

(
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N
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Broca's Area
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Parietal lobe

Postcentral i _ :::}:t:::torgl Top of the
sulcus and Bt Intraparietal P ki 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

/?Sensory dysphasia (Wernicke's)
¥ Auditory cortex
¥ Olfactory cortex
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The Aphasia square

Good
comprehension

Poor
comprehension

Wernicke
aphasia
Fluent Conduction
speech aphasia
Transcortical
sensory
aphasia
Broca
aphasia i
Nonfluent t Mlxe: |
speech ranscortical
aphasia
Transcortical
motor
aphasia
N
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S/
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Occipital lobe

X, controlling
~~

contralateral visual field

Sulcus in the medial surface

Cingulate sulcus

(contralateral hemianopia) Parito-occiialsucus g >
fan ! 7 Wote |7 Reis,
uadrant‘P anh WO

(contralateral lower quadrantanopia)

 Lingual: upper quadrant

W N 30
Q\)-



Visual pathway field defects Ey




(an
Basal Ganglia

» A eroup of subcortical nuclel .

responsible primarily for motor_ | m
conrol et 25

T~ ortex ‘r\ udatelll
*/Caudate nucleus, putamen, a ; : 3 __ Roceus
globus pallidus/in the cerebrum ‘ ,./j/“/mms

: - - \
+Subthalamic nucleus}in the Q {r(g

diencephalon

: . . . . alam Pallidus
*|Substantia nigra\ in the ‘midbrain &g{ \ S @m.amus
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* 3d ventricle

> (Cerebral aqueduct

* 4th ventricle
"~ > Central canal of th

| Gl gl Vol ol LIl
Ventricular System

lateral ventricles

=
> Interventricular foramina_{ (of Monro 2)

(aqueduct fw

> 3 foramina in its roof, with the

subarachnoid space
Magendie)
AE—

(2 Luschka, 1
oS

Interthalamic connection

—{ e
B
B Anterior horn
(lateral ventricle
- \

|

|

J
£ 2

== Interventricular

foramen

Third ventricle

‘ Bodz >teral ventricle)

Posterior horn
lateral ventricle)

e nferior horn (lateral ventricle)
Fourth ventricle e

“T7Central canal
A —

. Anterior horn (lateral ventricle)
Interventricular

foramen G
-

Interthalamic- —____‘

connection

Body (lateral ventricle)

__—Inferior horn (lateral ventricle)
~~— Cerebral aqueduct

Third ventricle™

g —— Posterior horn (lateral ventricle;
Fourth ventricle” ( )

™ Central canal
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Thalimus

brain = % ventried/

* [t 1s above the mldbram allowing
for nerve fiber conneetior 10 the
cerebral cortex i ‘
(relay motor and seitsory gnals

to the cerebral cortex)




Hypothalamus

."'SIHLI%Q locate@ the Anatomy and Purposes of the Hypothalamus
};Wd and below the YR P "
thalamus & attached to the e /

pituitary gland by@ small stalk

* Releasing & controlling

* Controlling appetite Q\(

/' * Maintains the body at a balanced level

® Produces and releases hormones

. Managing SeX behaVior 'pothaI;:Amu\s @»ﬂ .

Pituitary Gland

» 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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pg
;D > Brainstem

> Connects to @

> Contains crggggl nerve nucleé JEA| )0
gfﬂ ) Iy LT,
( gulates respiration, cardiovascular

é)\ unction & consciousness
’3 < ' g

~-Midbrain

Edge of

( Ce rebellum

Medulia o |
Oblongata e Cerebellum

(% Midbrain % — B
@ Pons 2 ~ T
@Medulla Oblongata g«/7

L\ $3-Spinal cord
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Brainstem
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Midbrain "
Yo

. P
‘,,u:?\c' M\ '
o [I[I & IV CN /"‘5
2 b . . d 1 Cross-section of the_midbrafin‘
\w)ﬂ;\%’ Crus cereborni (pyraml a traCtS) at the level of the-superior colliculus

% *Quadrigeminal plate (superior -
R colliculi & inferior Gollicu

* Cerebral aqueduct

@ drea mfbim e.com ID 200702989 © 11sakurral
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Pons

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

Facial
nerve

facesthe cerebelly
the -
fourth ventricle

Trigeminal
nerve

Abducens

nerve 5 :
Vestibulocochlear

nerve

39



Medulla oblongata

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

. I%(, X, XI, XII‘CN .

Sensory root of facial nerve

Vesti bulocochlearne& ) . o  Anterior

median
Glossopharyngeal nerve

\‘_ B S fissure
Roots of vagus nerve < =y V%, .._k.L‘kpyramid
Hypoglossal nerve —————“-*' 4 S F Olive
Accessory n erve/ 7 3

Cranial roots of accessory nerve

Roots of
trigeminal nerve

| Medulla
oblongata

of the fourth ventr;

-Anterolateral sulcus

Decussation
of pyramids

Spinal root of accessory nerve

_,_,—& 777 Vi
N
o

Central canal
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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
pons "
— Medial
eminence
2. Cranial % <al
of the _“ f“s
limitans
medulla
oblongata .
s Facial
colliculus
Stria
Posterior view of the medullaris
Vagal Hypoglossal (strands of nerve

4t yentricle :
triangle triangle fibers)
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Cranial Nerves

2 Glossopharyngeal IX ‘
\

s Dy
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Cerebellum

* Located in the posteri
infratentorial

e Main function: coordination of
motor movement
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Spinal cord

* Occupies the|vertebral c@

* Extends from f%{
to L1-L2 level

\/\/\/W
* Cylindrical in shape

* Numerous @scendingand
escendingyaxonal tracts

o Like the brain, it 1s surrounded

by 3 concentric meninges

(ending at S2)

o J @@ RS2
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Spinal cord

Denticulate ligaments
* A pia mater sheet

» Extends between the anterior and
posterior roots

» Extend out through the ga.cllp\oi/d_\

mater to attach onto the dura

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

Arachnoid

. Arachnoid
- trabeculae
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Spinal cord

Cross section
* Anterior median fissure

» Posterior median sulcus

» Posterolateral sulcus SR—

» Posterior intermediate sulcus 4 \ix\
* Outer white matter columns \

« Inner H-shaped gray matter (horns) ..o S

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.

Substantia
gelatinosa

Clark’s column

YO T Lissauer’s tract
— ES
Il ?‘* ~
—n
A
I O_.,_Nudeus
e ’ proprius

Interomedial
lateral
nucleus

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




Spinal cord

Important tracts:

e Lateral corticospinal (Pyramidal)
tract (| motor)

 Anterolateral/spinothalamic tract j—

(1 pain & t°) <o ngo(j Sufe ffiu':.TWm

e Posterior column—medial e ——

lemniscal pathway (1 conscious .
proprioception, vibration, and
discriminative touch)

deey sen s
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