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NERVOUS SYSTEM

** The human nervous system is divided into two
main divisions:

1. Central Nervous System (CNS): The brain &
spinal cord.’

2. Peripheral Neru?u&: system (PNS): The cranial
nerves, spinal nerves and associated ganglia.

* The autonomic nervous system:

* Is distributed within the central and peripheral
nervous system.

* It controls involuntary structures as the heart
and smooth muscle.

* It consists of sympathetic and parasympathetic
parts.
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CENTRAL NERVOUS SYSTEM
BRAIN

** It is subdivided into: TSkt henssler, Clum

1. Cerebrum: which includes
cerebral hemispheres and /! bl
diencephalon (thalamus &

hypothalamus).

2. Cerebellum. oo

3. Brain stem: which includes:
midbrain, pons, and medulla.
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** Brain is surrounded by meninges:

1. Dura mater: outermost layer, fibrous
and dense. o\

3. Pia mater: innermost layer, delicate
vascular membrane. . ..y gdtiileacal

* The space between arachnoid and pia
matter is called subarachnoid space. It
contains cerebrospinal fluid and the
arteries supplying the brain.

* The space between dura and arachnoid
is called subdural space. It contains a
thin film of fluid & cerebral veins.
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Cerebral Hemispheres

** There are two cerebral
hemispheres separated by a
longitudinal fissure.

** Each hemisphere contains a .« o (o
cavity called the lateral ventricle.

maes of Be cell body

** The surface of cerebral | sk
hemisphere is composed of grey -~
matter called cerebral cortex & it
shows numerous sulci and gyri. i

** Within the hemlsphere I|es the ol
.~ White matter. o»
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** Each hemisphere has:

* 3 poles: frontal, s

tgﬂmporal, and occipital poski
ik

* 3 surfaces: Superolateral, ..
medial and inferior. The

atter is divided into e
orbital and tentorial

parts.

* 3 main sulci: Central
sulcus (CS), Lateral sulcus
(LS) & Parieto-occipital
sulcus (POS).
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** 4 lobes:

1. Frontal lobe: lies anterior to central
sulcus and superior to lateral sulcus.

2. Parietal lobe: lies posterior to
central sulcus and superior to lateral
sulcus till parieto-occipital sulcus.

3. Occipital lobe: lies posterior &
inferior to parieto-ccipital sulcus and
an imaginary line extending from the
sulcus to the pre-occipital notch (5
cms in front of occipital pole).

4. Temporal lobe: lies below the
lateral sulcus.
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Sulci and gyri on surperolateral ™

surface of cerebral hemisphere
** Sulci:
1. Central. fpecialized wilk
2. Pre-central.
3. Post-central. |
_ (Branch

4. Lateral sulcus and its 3 rami: anterior,
ascending & posterior.

5. Superior frontal sulcus & inferior frontal
SUlCUS. Diide He fuaed bk oo 3 r

6. Intra-parietal sulcus. T S

7. Superior and mfenor temporal sulcn.

8. Lunate sulcus. D, e upival he.inh 3 g4 ,
4 GeMc e y @ dscwa}{t/a ramitf
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** Qyri:

1. Precentral & post central
gyri.

2. Superior, middle &
inferior frontal gyri.

3. Superior & inferior
parietal lobules. .

4. Superior, middle & ' Ol g .
inferior temporal gyri.
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Sulci and gyri on surperolateral
surface of cerebral hemisphere
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Sulci and gyri on medial surface of
cerebral hemisphere 7

o -0t 9 @ " “ -
** Sulci: L
PR "‘;——-" : ' ==
1. Central. PNl
2. Callosal.

3. Cingulate.

4. Parieto-ccipital.ms
5. Calcarine.

** Gyri:

1. Cingulate gyrus.

2. Medial frontal gyrus.
3. Paracentral lobule.
4. Precuneus. o P eesest S
5. Cuneus. 1 1 8} ”,3”(/
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Sulci and gyri on medial surface of
cerebral hemisphere

** Sulci:
1. Central.
2. Callosal.

3. Cingulate. // J;J
4. Parieto-ccipital.
5. Calcarine.
** Guri

yri.
1. Cingulate gyrus. .
2. Medial frontal gyrus. \__/parahip?o % = ealcarine sulcus
3. Paracentral lobule. ' Fofarak s

4. Precuneus.
5. Cuneus.

inf. temporal gyrus
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Sulci and gyri on inferior surface of ><
cerebral hemisphere

** Sulci: /ﬁ
1. Olfactory sulc.us. )ﬁb G " L‘,D ‘ 7
2. H-shaped orbital sulcus. n

o
3. Occipito-temporal. ’
4. Collateral sulcus.
5. Rhinal sulcus.
** Qyri:
1. Gyrus rectus.

2. Anterior, posterior, medial and lateral orbital
gyri.
3. Lateral occipito-temporal.

4. Medial occipito-temporal.
5. Uncus & parahippocampal gyri.
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Important Functional Cortical Ar

A. Frontal Lobe
1. Primary motor area: i Tt pfiifu' el

shval Lok
f#% Site: It occupies the precentral gyrus @
and anterior part of paracentral

lobule. G L sufc

2 ** Body is represented upside down.

? ** Representation is for movement _, b ol
(skilled movements have large area ool 1 LS f

* ** Controls the movements of the vyl Ja
opposite half of the body. it par o] gg RS S

(rl-sa-’(ﬂ-" gJ”
> ** Lesion: contralateral hemiplegia. e (n
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2. Premotor area: ( anlertor fo He pmenJ Sulcus)

** Site: Lies in superior, middle, and inferior frontal gyri.

** Function: 1. plans the movements and stores it~ 7o) 1L desgs 9 i
2. it adjusts posture.- ) oo gl pisfoj

“* Lesion: awkward movements and spasticity of muscles.
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3. Frontal eye field: inp. _ I Br404 (i dete
** Site: Lies in superior and middle frontal gyri.

** Function: responsible for voluntary movements of eye.
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4. Broca’s Area (Motor speech area): | S
,J'-f':ﬂ . fMUS
** Site: it lies in inferior frontal gyrsus/é -
between the rami of lateral sulcus. It is /,
present only in the dominant . o sst

hemisphere (usually the left).

** Function: It programs and
coordinates a sequence of muscle
contractions to produ;emmds &

("H—"w} —“’

) s 40
I9rocasS Hrea

SENtENCES. w,qi it Lol ks o lis Desyn s lymugg s b e
g X
** Lesion: motor or expressive aphasua. Largox & Vncal cords
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5. Prefrontal area:

** Site: It occupies: The remaining of superior, middle and inferior
frontal gyri, orbital gyri and medial frontal gyrus.

** Function: It has a role in expression of emotions, behavior and
personality.

** Lesion: changes in behavior, personality and mood.
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6. Primary sensory area:

** Site: it occupies post central
gyrus and posterior part of
paracentral lobule.

** It receives impulses from
thalamic nuclei. tiwss goy 738 o L) s pust

** Lesion: contralateral
sensory disturbances.
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7. Stereognosis:. Recgize e object wilad seeiny i
*% Site: superior parietal lobule.

** Lesion: _AQtereognosis: inability to recognize
familiar objects without vision.
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C. Occipital Lobe

8. Visual areas:

A. Primary visual area:

** Site: above and below calcarine
sulcus & extends till lunate sulcus
on lateral surface.

** Function: receives visual stimuli.
B. Secondary visual area:
*% Site: around primary visual area.

** Function: stores visual experience
to identify objects & discriminate

CO'OrS. Xy eb g a s ¢ U d»@ﬂ-”()w Dr Ashraf Ramzy



P (2 Gads (gainds

"o e] D. Temporal Lobe
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9. Sensory speech area (Wernicke’s area):

** Site: it lies in superior temporal gyrus
and extends to parietal lobe. It is present
in dominant hemisphere only.

** It receives input from the visual &
auditory areas.

** Function: understanding of visual &
auditory information (written and spoken
words).

** Lesion: sensory aphasia: patient is
unable to understand written or spoken c. ..
words. J) ak )y

Dr Ashraf Ramazy ﬁm,j speech ama




10. Auditory areas:

A. Primary auditory area:

** Site: present in inferior lip of lateral sulcus
and adjacent part of superior temporal

gyrus.
** Function: auditory stimuli are received.
** Lesion: impaired hearing (notcomplete

because cochlea is bilaterally represented)

_, P . 2
B. Secondary auditory area: 2 audley 1 g Gl 053 s & Lesion bo V5L
o I cprgzd)

** Site: surrounds primary auditory area. Higld & L;ﬁ Lcn-f&(ﬁaf’ éwqyw’dzwj{
** Function: stimuli are interpreted. peme oA YA
v impaicel /- aplasia X
'~.-J‘y\0,-3 P O\ ULJJ-thGiJ’ JL{@‘ 54>

** Lesion: inability to interpret sounds.
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11. Face recognition area:

** Site: on inferior surface
of temporal & occipital
lobes.

** Lesion{bilaterablesion
leads to prospagonia i.e:
inability to recognize

people by their faces.
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Blood supply of cerebral hemispheres

** Cerebral hemispheres are
supplied by:

1. Anterior & middle cerebral
arteries: which are branches
of internal carotid artery.

2. Posterior cerebral artery: a
branch of basilar artery.
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Cerebellum

** It lies in posterior cranial fossa, posterior to pons & medulla separated
from them by the cavity of 4" ventricle.

** It is formed of 2 cerebellar hemispheres joined by a median vermis.
** Its surface shows numerous fissures. [/ g[/m P
/
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** It is connected to mid brain

via superior cerebellar
peduncle, to pons via middle

cerebellar peduncle and to 7. 7 ...,
medulla via the inferior /i ;e cmnedd 2\

cerebellar peduncle. /o lle cocbilin by

** Functions: one cerebellar " ;i jw

hemisphere controls muscular /..., 3 7 -
activity of the same side of 7/

the body.
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Midbrain _ Cerebellum 7/
Superior
4 Inferior
Pons
Medulla
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