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The Cerebrum (Cerebral Hemisphere)
Site: occupies most of cranial cavity and it is the large part of

the brain.
The cerebrum formed of two cerebral hemispheres, connected

to each other by:

v+ 1. The corpus callosum.
v+ 2. Right and left cerebral peduncles: connected to upper

—

part of the brain stem.

»" 3. Anterior, posterior & habenular commissures
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The Cerebrum (Cerebral Hemisphere) '
Lobes of Each Cerebral Hemisphere

Frontal fobe ——————
Central sulcus

Parietal lobe

v~ < Frontal lobe

Parieto-occipital sulcus el 55 Parietal lobe
Occeipital lobe '

Corpus

caliosum

Intgrthalamic
adhesion

v * Temporal lobe

Thalamus
Hypothalamus . 3 . : R & Pineal gland
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Mesencephalic aqueduct
Fourth ventricie

Cerebellum

Area 4 or Primary

1 tmm lobe
2. central sulcus
3. parietal lobe 2
|4, ocecipital lobe 3N
5. cerebellum

6. lateral fissure (ayuu,.u £l




Sulci of Each Cerebral Hemisphere Sulci of the Cerebral e'.',l..'.sf ,.'35’.“"
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1. TThc longitudinal fissure: divides the cerebrum into two
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hemispheres.
2. The central sulcus (Roland sulcus): it separates the

fr(lnt_al_lclb_e (infront) from parietal lobe (behind).

3. The lateral sulcus (Sylvian sulcus): between frontal and
parietal lobes (above) and temporal lobe (below).

4. The parieto-occipital sulcus: it found mainly on the

medial surface of the hemisphere between parietal and

h—

occipital lobes. '

I

. Sulci of the Cerebral Hemisphere

frontal lobe
central sulcus
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f the Cerebral Hemisphere
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Integrative Function of the Cerebral Cortex Internal Structurcs | <

| - v . i f:
| : . Yettudospingl Had wiedial «\at The cerebral hemispheres consists O 3
| # 1. Consciousness: (brain stem-reticular formation, frontal, s G (certy

1. Gray Mater (outer): compo
poniand deep structures of cerebrum). )

rtex). The cells of each area has specific functigng
cortex).

| P 2;/[Ise of language: speech center present in frontal and 5. VWhite Mater (inner): composed of nerve fibers . i
51,:: imh:: b temporal lobes (in 90-959 of population the centre is ' ;onducting impulses to and from the crrtex. ‘
f ff_,,/ present in the left hemisphere). 3, (BasalGanglia: there are several gr oup'S of nuclei

3. Emotions: frontal and temporal lobes (limbic system). *'Si tuated at various levels within the WHES Hidfcs \

+~ 4. Memory: frontal and temporal lobes 4. (Lateral Ventricle: the cavity of the cerebral "b

+ 5. Orientation, thinking and intelligence: frontal lobe. ‘ Va2 v
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The Frontal Lobe

The Important Sulci of the Frontal Lobe:
v gmhl lobe
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1. The precentral sulcus.
2. The superior frontal sulcus.

3. The inferior frontal sulcus.
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" Internal Structures of the Cerebral Hemispheres
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The Important Gyri of the Frontal Lobe

is: lies between the central and precentral

inferior frontal sulci.

4. The fiferior frontal gyrussties below the inferior frontal

sulcus.




Sulci or Fissures of the Frontal Lobe

Lrecentral gyrus Py
Central sulcus (CSul)
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The Important Functional Areas of the Frontal Lo

\reas Function l.esion
d o/

i’
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- - y == Irritative: contralateral m, motor
P"maP prater S Qupy Voluntary motor  |Jaksonian fit (i
area Precentral gyrus  |activity of opposite [Destructive: contralaterg] molor
o {20 Do \F 31 1/2 of the body paresis usually affecting one

4 limb (monoplegia)
i Gives Contralateral muscle hypertonia
Secondary motor |Anterior part of idal A
C aggerated deep reflexes
g)nemotor) area |precentral gyrus Wﬁb&ﬁ ve pleniifiee
Voluntary conjugate lmtatlve'th conjugate deviation
Middle frontal deviation of eyes to [of eyes to the opposite side
:‘::jl:,m.:z :8) gyrus opposite side Destructive: conjugate deviation
£ of eves 1o the same side.
Area (45) Inferior frontal Motor center of { [Agraphigdthe pt_is unable fo
,Ns \qme\\h' gyrus in dominant express ideas in written words
| =eXneV gYa |hemisphere (NN 4% =S, _3) le
B Brocca's area Inferior frontal Motor center of Motor (expressive or Brocca's or
) (44) gyrus in domipant |sp i ) verbal) aphasiaithe pt. unable to
hemisphe_rgﬂ ide o wedl “‘:5’1\ express 1dea in spoken words
Prefrontal - ¥ Higher center of impaired of memory), j
Areas(9, 10, 11 & |Anterior pole e
12) e orientation, thmlunij Sphincters dysfunction,
and intelligence Loss of personal hygiene

2 : ,LIL-—(J}

Cenlral

sulcus

Prefrontol
oron

Nolor speoch area

(Broca's arec)




The Parietal Lobe

The Important Sulci of the Parietal Lobe:

1. dtheposteentral.sulcus.

2. Thevintraparietal’Sulcus.
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Central sulcus (Rolando) Y Postcentral gyrus

Precentral gvrus

Postcentral sulcus

Precentral sulcus

Lateral sulcus
1Sy Ivius)

Temporal pole Supenior temporal gyrus Inlerior lemporal gyrus

Middie tlemporal gyrus

3 2 Supenor parietal lobule

8 Inferior parietal lobule
Supramarginal gvrus
Angular gyrus

Gl A oului o |7,
Sulci of the parietal lobe
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Occipital pole

Calcanne sulcus

\

The Im

rimary
sensory area
(1,2,3)

mm?the main gyrus of parietal lobe,

hes between the central and postcentral sulci.

angalar: small gyrus surroundmg the upper end of the

Site

Post central
gyrus

superior temporal sulcus.

portant Functional Areas of the Parietal Lobe

Function

Perception of cortical
sensation from
opposite 1/2 of the
body

Lesion

Irritative: contralateral
sensory.Jaksonianfit®
Destructive: contralateral
sensory loss, usually
affecting one limb

Areas 5& 7

Superior
parietal gyrus

Knowing the meanin
of the sensations felt
(steriognosis) in

absence of sens. loss

is: inability to
recognize the felt objects

05 5W ye o

Angular gyrus,

Surround the

Visual psychic area

area (39) lupper end of | for speech the pt. can not read because
superior (recognition of letters |he does not understand
temporal sulcus|& numbers). letter & number (word
in dominant blindness) Q‘L;
hemisphere N

Supramarginal [Surround the |Associative area and

gyrus, upper end of  |center for complex ?; mability to

area (40) lateral sulcus |movement orm complex motor

activity in absence of
paresis, sensory loss and

incoordination




Areas of Cerebral Cortex

The Temporal Lobe

The Important Sulci of the Temporal Lobe:
v 1. The superior temporal sulcus.

2 2. The inferior temporal sulcus.

Prefrontol

area

N.olonpoo:howo =

(Broco's ored)

I3

. The superior temporal gyrus: lies between the lateral

7 .- Areas of the Parietal lobe
- Central

le Pre
Primory kv ":; ic

molor
cortex cortexn

Important Gyri of the Temporal Lobe

sulcus and the superior temporal sulcus.

. The middle temporal gyrus: lies between the superiot?'anﬂ

middle temporal sulcus.

. The inferior temporal gyrus: lies below the inferior

temporal sulcus.



The Important Gyri of the Temporal Lob:

Central sulcus (Rolando) Postcentral gvrus

Procentral gvrus Postcentral sulcus
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/ A &+ e S i center (area hemisphere recall of sounds). |sound o)
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The Important Functional Areas

Areas Site

of the Tem

Function [.esion

Primary (area In the superior |Auditory sensory |Irritative: aud. hallucination
41,42) : temporal gyrus |area Destructive: Unilateral lesion
audrioy i
Qnréa of temporal lobe does not cause

\noth “Temeond W(LS Y S WEear ) A ¢ deafness as the sense of hearing

cortex cortex

Prefrontal
areo

Viwol
Corfex
Nolor 1peo‘h ored
(Broca's ares)
ared
icke's orea)




Primary visual

The Important Functional Areas of th a

ccipital Lobe
A~

Function

Posterior medial | Visual sensory

L.esion

Irritative: visual

sensory part of occipital |area (perception [hallucination
area (17) lobe (surrounds_|of visual Destructive:
Calcarine impulses) contralateral
hemianopia with
macular sparing
Secondary Anterior to area | Visual Vis o
(psychic) visual |17 in dominant |association area |patient can see
area (18,19)  |hemisphere  |(Recognition & |but does not
recall of image). |recognize objects

The Occipital Lobe

Frontal lobe ——

Corpus

callosum
Interthala
adhesion
Thalamus

Hypothalamus




Areas of the Occipital Lobe
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Speech Disturbances

The process of speech involves two stages:
v I- Speech formulation.

v~ 1l. Speech articulation.

I. Speech Formulation

A. Sensory system
* Visual sensory area. -

* Auditory sensory areas. o~ I,
B. Motor system. A
:

C. Associative system.

B

g I1. Speech Articulation 3 ~)ﬁ“

s
A. Pyramidal tract, — (Qrtico sp:m/ Tart | Cor'hlobll/W
B. Extrapyramidal tract.
C. Cerebellum.

D. Cranial nuclei of 5, 7,9, 10, 11, 12 cranial nerves.

wusie
7 fbes



I. Speech Formulation

A.Sensory System

«+ Visual sensory area:

a. Are’of occipital lobe: visual sensory area —

reception of visual impulses.

b. Areas m occipital lobe in dominant hemisphere:

visual psychic area — Recognition of images.
c. Ared390f the parietal lobe in dominant hemisphere:

visual psychic area — Recognition of letters.

B. Motor System

» Area ‘Brocca's area) in inferior frontal gyrus
(dominant hemisphere): motor speech center.
» Areca -Exner's area) in inferior frontal gyrus

(dominant) hemisphere: writing center.

; center pTCSCntS in S'llpCl'iOl‘ ‘vmss »
gyrus (dominant hemisphere): auditory associat

arca — recognition and recall of sounds. 4
G . .




I1. Speech Articulation

a. Pyramidal tract

b. Extrapyramidal tract |, basal nueles

c. Cerebellum

d. Cranial nuclei (5, 7, 9, 10,11, 12)

I. Aphasia

Definition: inability to speech formulation in the

absence of sense organs lesion or mental defect.

G5 v i sPu— BI2 D

Types of Aphasia:
avea 27 3 A

 Sensory (perceptive or fluent) aphasia—"

Motor (expressive or nonfluent) aphasia.._ 2 o ?\,

Jargon’s aphasia (word salad),_, gy, 40
M loke i main brands 6

Global aphasia._p

widdle anea '

Types of Speech Disturbances
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I. Aphasia. L

IL. Dysarthria. .- _

I. Sensory (Perceptive) Aphasia

A. Visual_:_ e o . '
+ Visual agnosin — lesion in areas 18 & 19 : the patient see but does

not recognize object.

4% Visual alexia (word blindness) — lesion in afea 39: The patlent see
but does not recognize letters and numbers. 4

B. Auditory:

4 * Auditory agnosia (Wernicke's or perceptive aphasia) — lesion in
Wernicke’s center: The patient hears but does not understand sound.

2V s i O O
# €. Conduction aphasia® refers to a Syndrome of fluent aphasia with

impaired repetition, frequent paraphasic errors but relatively preserved
comprehension. Patients often try repeatedly to correct their errors.

This syndrome may be observed during recovery from a Wemicke aphasia

ave W | aym 22 ) bbon A 2w ©
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II. Motor or Expressive Aphasia
r

| N , b
@f: E““’ 1. Verbal (Brocca's or expressive) aphasia — lesion in
S Brocca's area or arca@4?¥ The patient can not express his

b
A 5 .
ideas in spoken word but the patient understand what

g 777
r —
Nq}a)
|

ever told him.
2. Writing aphasia (agraphia) — lesion in Exner's arca

IV. Jargon’s Aphasia
amdp > B &

» This condition usually associated with
(inability to perform complex motor activity in
of paralysis, sensory, or coordination 10ss).

3 C)/UQ/J "ﬁy)"/ (el
PPy Sls @;ﬁ\ d f,,@a oLl i vV

f or area@5’ The patient can not express his idea in
writing, ":—J& Z'd 2

|
}
Global aphasia: Sensory aphasia + Motor aphasia

|
|

roac’s N o Db I 6) “
IL Dysarthria =,

~A
sy A L
= Aphonia (dysphonia): phonation is lost but articulation is preserved,
e ——

Definition: @lﬁiculty in articulation)with\normal formulation (i.e. be PO | e the patient talks in a whisper.

/ normal speech center) B )_,A) Causes of dysphonia: el laygn_,aphrgnqm‘
It might be due to: &2 a. Organic causes: due to disease of the larynx or the nerve supply of

. Bilateral pyramidal lesion (pseudobulbar palsy). vocal cord (recurrent larynx nerve lesion), bulbar syndrome.

_ - ; b. Functional cause: conversion disorder.
2. Lower motor neuron lesion of cranial nerves concerned with sorder.

—

a: repetition of the last sentence or words of the patient's own
- speech. It occurs in extrapyramidal lesions.

a: repetition of the last sentence or words that the patient
hears. It occurs in severe dementia.

speech:
a. Nuclear: True bulbar palsy. (s¥oke 1N bramsiom)

b. Nerves: Lesion in 5, 7,9, 10, 11, 12 cranial nerves.
¢. Neuromuscular: Myasthenia.~

d. Muscles: myopathy. A s po it
3. Multiple sclerosis. owprayngerl | ISR absence of any attempt at oral communication (i bilateral
4. Cerebellar lesions. P m““—& | entncle g
,]S\dﬁ 11 .I“ )] nm IC) anha: :diﬁicultynanﬁngfamﬂial
object or persons. A e Wl e

5. Parkinson's disease and parkinsonian syndromes.

e I






