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THE NERVOUS  SYSTEM (NSTHE NERVOUS  SYSTEM (NS))(( ))
It is divided into 2 major divisions:
1) Central Nervous System (CNS): found within bones & consists of:1) Central Nervous System (CNS): found within bones & consists of:

* The Brain: within the skull
* The spinal cord: within the vertebral canal.

2)     Peripheral Nervous System (PNS): Consists of:
A) Autonomic nervous system: which is divided into:

* Sympathetic nervous system.
* Parasympathetic nervous system.

B) Somatic nerves:B) Somatic nerves:
* Cranial nerves (12 pairs): Connected to the brain.
* Spinal nerves (31 pairs): Connected to the spinal cord.





THE CENTRAL NERVOUS SYSTEMTHE CENTRAL NERVOUS SYSTEM

It consists of: BrainIt consists of:
1) The brain: Within 

the skull

Brain

the skull.
2) The spinal cord: 

Withi thWithin the 
vertebral canal.

Spinal cord



THE BRAIN
It consists of:
1) Cerebrum:

‐ 2 Cerebral hemispheres 
separated from each other 
by median fissureby median fissure 

‐ Diencephalon.
2) Brain Stem:2) Brain Stem:

‐Midbrain
‐ Pons
‐Medulla

3) Cerebellum:
‐ 2 cerebellar hemispheres
‐ Vermis



Inner Structures of the Brainf

1. Basal ganglia

2 Th l2. Thalamus

3. Hypothalamus

4. Midbrain

5 P5. Pons

6. Medulla oblongata



On embryological basis the brain is divided 
into:into:

1) Forebrain: Consists of1) Forebrain: Consists of 
* 2 Cerebral hemispheres.
* Diencephalon.

2) Midbrain.

3) Hindbrain: Consists of:
* Pons

Cerebral 
hemisphere

diencephalon

Cerebral 
hemisphere

* Pons.
* Medulla Oblongata.
* Cerebellum. Cerebellum.





Embryonic (developmental) divisions of  the Brain

Primary vesicle Secondary vesicle Derivatives

Prosencephalon telencephalon Cerebral cortexProsencephalon telencephalon Cerebral cortex
Cerebral white matter
Basal ganglia

di h l Th ldiencephalon Thalamus
Hypothalamus
Subthalamus
Epithalamusp

Mesencephalon mesencephalon Midbrain

Rhombencephalon metencephalon Cerebellum
Pons

myelencephalon Medulla oblongata



THE CEREBRAL HEMISPHERES

• 4 lines divide each 
hemisphere into 4 lobes:
h l l‐ The central sulcus.

‐ Posterior ramus of lateral 
fissure.

‐ Imaginary line between 
Parieto‐occipital fissure & 
Preoccipital notch.

‐ Imaginary line connecting 
h f O i it l

g y g
the posterior ramus of 
lateral fissure to the 
previous line.

h h h d d d

Occipital 
lobe

• Each hemisphere is divided 
into 4 lobes:

‐ Frontal lobe.
‐ Parietal lobe.
‐ Temporal lobe.
‐ Occipital lobe.



Components of the cerebral hemisphere

It consists of: Median fissure

1) Grey matter.
2) White matter. 1 2

3) Basal nuclei.
4) Lateral ventricle. 3

4

)



SURFACES OF THE CEREBRAL HEMEISPHERE
Each hemisphere has 3 
surfaces:

• Superolateral surface.
• Medial surface• Medial surface. 
• Inferior surface. Medial 

surface

Inferior 
surface



• The surfaces of the cerebral hemisphere show elevations called 
GYRI & grooves called SULCI.

• Deep sulci are called fissures.
• The surface of the hemisphere  is divided into different areas.
• Each area contains a group of cells that perform a specific• Each area contains   a group of cells that perform a specific 

function.

sulcussu cus
gyrus



THE SUPEROLATERAL SURFACE
I t t l i & iImportant sulci & gyri:
Central sulcus (of Rolando):
Extends from the superomedial border at a point a little behind the midpoint between the frontal & occipital 

poles. It ends slightly above the middle of the posterior ramus of lateral fissure. Begins on medial surface
l fi ( f l i )Lateral fissure (of Sylvius):

It begins on the inferior surface (stem) lateral to the anterior perforated substance & extends laterally to reach 
the lateral surface where it divides into 3 branches:

‐ Anterior ramus: Runs forwards in the inferior frontal gyrus
‐ Ascending ramus: Ascends in the inferior frontal gyrus.
‐ Posterior ramus: Runs backwards & ends by turning upwards in the parietal lobe.
Parieto – occipital fissure: Between Parietal & occipital lobes. Central sulcus

Parieto-occipital 
fissure

Ascending 

Anterior

ramus

Lateral fissure

Anterior 
ramus

Posterior 
ramus



Sulci & Gyri of the frontal lobe
‐ Precentral sulcus: Parallel to & one 

finger in front of the central 
l

Superior frontal sulcus
Precentral sulcus

sulcus.
‐ Superior Frnontal sulcus
‐ Inferior frontal sulcus
Gyri of the Frontal lobe:
It is divided by the sulci of the 

frontal lobe into: Central 

Inferior 
frontal 
sulcus

A) Precentral gyrus: Between 
central & precentral sulci.

B) Superior & inferior frontal sulci

sulcus

B) Superior & inferior frontal sulci 
divide the remaining part 
equally into superior, middle & 
inferior frontal gyri

orbital

gy
Lateral fissure



Sulci & Gyri of the Temporal lobe
• It contains 2 sulci : Superior & inferior temporal sulci.
• The 2 sulci divide the temporal lobe into 3 gyri: 
superior, middle & inferior temporal gyri.

Superior 
temporal 
sulcussulcus

Inferior 
temporal 
sulcus



The insula (Island of Reil)
• It lies at the bottom of the lateral 

fissure. It is conical in shape having 
a base (surrounded by circulara base (surrounded by circular 
sulcus) & an apex directed 
inferiorly towards the anterior 
perforated substance.

sulcus 
centralis 
insulaeperforated substance.

• It is divided by sulcus centralis
insulae into:

insulae

insulae into: 
‐ Anterior part divided into 3‐4 short 
gyri.  
P t i t ith l

short 
gyri

‐ Posterior part with one long gyrus
which is usually divided near its 
upper part. 

‐Its function is related to taste 
(gustatory area)



Sulci & Gyri of the Parietal lobe
• Postcentral sulcus: parallel to & one 

finger behind the central sulcus.
• Postcentral gyrus: Between the central & gy

postcentral sulci.
• Intraparietal sulcus: Begins at the middle 

of the postcentral sulcus & divides the 

central sulcus Postcentral sulcus

remaining part of the parietal lobe into:
‐ Superior parietal lobule.
‐ Inferior parietal lobule: Is further divided 

i
Intraparietal 

into:
• Supramarginal gyrus: Above the 

upturned end of the post ramus of lateral 
fissure

p
sulcussupramarginal

fissure.
• Angular gurus: Above the upturned end 

of superior temporal sulcus area 39
• Posterior part: Above the upturned endPosterior part: Above the upturned end 

of the inferior temporal sulcus



The Occipital Lobe
‐ Transverse occipital sulcus (lunate)‐ Transverse occipital sulcus (lunate)
‐ Lateral occipital sulcus (horizontal): divides the lateral 
surface of the occipital lobe into a superior and ansurface of the occipital lobe into a superior and an 
inferior gyrus.



Sulci & Gyri of the medial surface
‐ Callosal sulcus surrounds CC.
‐ Cingulate sulcus runs parallel to CC & terminates by turning upwards to meet theCingulate sulcus runs parallel to CC & terminates by turning upwards to meet the 

superomedial border.  It gives ascending branch above the middle of the body of CC 
which divides the area above cingulate sulcus into anterior part: medial frontal gyrus
& paracentral lobule. Ends above as marginal sulcus.

‐ Cingulate gyrus lies between CC & cingulate sulcus.
‐ Subparietal (suprasplenial) sulcus appears as a continuation of cingulate sulcus. 
‐ Parieto‐occipital fissure between the parietal & occipital lobes.
‐ Calcrine sulcus begins near the occipital pole. 
‐ Cuneus is the wedge area between the parieto‐occipital fissure & the calcrine sulcus.
‐ Precuneus lies in front the parieto‐occipital fissure. Central sulcus

P i i i l
Marginal sulcus

Ascending

‐ Lingual gyrus below calcrine sulcus.
‐ Para terminal  gyrus font of lamina terminals

‐ Subcallosal gyrus below rostrum

Parieto - occipital  
fissure

S b i t l

g

Corpus callosum

Cuneus
Cingulate

Calcrine sulcus
Callosal 
sulcus

Subparietal 
sulcus

Cingulate 
sulcus



Sulci & Gyri of the inferior surface of the brain

The inferior surface is divided by the stem 
of the lateral fissure into a smaller 
anterior part known as the orbital

Olfactory suclus

anterior part known as the orbital 
surface & a posterior part known as the 
tentorial surface.

The orbital surface:

orbital 
surface

orbital 
sulcus

Lateral 
fissure

‐ Olfactory suclus; near & parallel to the 
median fissure. It is overlapped by the 
olfactory bulb & tract.

‐ Gyrus rectus lies medial to the 
olfactory suclus.

‐ H‐shaped orbital sulcus divide the 
i i t i t t i t i

tentorial 
surface

remaining part into anterior, posterior, 
lateral & medial orbital gyri.



The tentorial surface:

Olf t• Hippocampal sulcus separates the 
parahippocampal gyrus from the 
midbrain.

Olfactory 
bulb

Olfactory 
Anterior

L t l• Collateral sulcus: below & parallel 
to the calcrine sulcus.

• Lingual gyrus between the  Rhinal 

y
tract

Posterior
Lateral Medial

calcrine & collateral sulci.
• Rhinal sulcus separates the 

temporal pole from the uncus.
uncus

idb i

sulcus

Hippocampal 
sulcus

• Occipito ‐temporal sulcus lies 
between the medial 
occipitotemopral or fusiform gyrus 

midbrain sulcus

C ll t l& lateral occipito ‐temporal or 
inferior temporal gyrus.

Collateral 
sulcus

Occipito -
temporal p
sulcus



Morphological Classification of Cortical AreasMorphological Classification of Cortical Areas

based on cytoarchitectonic studies

Campbell (1905) -------- about 20 areas

Brodmann (1909) 47 areasBrodmann (1909) ------ 47 areas
- most popular

V t d V t (1919) 200Vogt and Vogt (1919) - over 200 areas

von Economo (1929) -- 109 areas



Sensory areaSensory area
Functional Localization of Cerebral CortexFunctional Localization of Cerebral CortexFunctional Localization of Cerebral CortexFunctional Localization of Cerebral Cortex

Sensory areaSensory area
primary sensory area (post primary sensory area (post centeralcenteral gyrusgyrus))
Lesion : (Lesion : (ContralateralContralateral hemianathesiahemianathesia))

dd ( k d l i )( k d l i )secondary sensory area secondary sensory area (no marked lesion)(no marked lesion)

Motor areaMotor area
primary motor area 4 (primary motor area 4 (precenteralprecenteral gyrusgyrus))primary motor area 4 (primary motor area 4 (precenteralprecenteral gyrusgyrus))
lesion :  (lesion :  (ContralateralContralateral hemiplagiahemiplagia))
secondary (pre) motor area 6 secondary (pre) motor area 6 
controls trunk, shoulder and hip big musclescontrols trunk, shoulder and hip big muscles
supplementary motor area (SMA)supplementary motor area (SMA)
lesion (difficulty in coordination and planning of movement)lesion (difficulty in coordination and planning of movement)lesion  (difficulty in coordination and planning of movement)lesion  (difficulty in coordination and planning of movement)

Association area Association area 
parietal, occipital and temporal cortexparietal, occipital and temporal cortexp , p pp , p p
prefrontal (frontal) cortex  prefrontal (frontal) cortex  -- thinking and learningthinking and learning
-- judgment, foresight  judgment, foresight  (lesion Alzheimer)(lesion Alzheimer)



Motor AreasMotor AreasMotor AreasMotor Areas

primary Motor Area (M I)primary Motor Area (M I) area 4area 4primary Motor Area (M I)primary Motor Area (M I) area 4area 4

PremotorPremotor Area (PM) Area (PM) area 6area 6

Supplementary Motor Area SMASupplementary Motor Area SMA

Frontal Eye FieldFrontal Eye Field area 8area 8

Broca’sBroca’s area of speecharea of speech areaarea 44 4544 45Broca sBroca s area of speech     area of speech     area area 44,4544,45



Primary Motor AreaPrimary Motor Area

M I  (area 4) M I  (area 4) 

Primary Motor AreaPrimary Motor Area

precentralprecentral gyrusgyrus of lateral surfaceof lateral surface
anterior part of anterior part of paracentralparacentral lobulelobule
giant pyramidal cell of Betz (5giant pyramidal cell of Betz (5thth layer)layer)
afferents: afferents: premotorpremotor area (40%), SMA, area (40%), SMA, 
parietal sensory VL VPL of thalamusparietal sensory VL VPL of thalamusparietal sensory, VL, VPL of thalamusparietal sensory, VL, VPL of thalamus
Motor Homunculus Motor Homunculus 
Function: fine specific discreteFunction: fine specific discreteFunction: fine specific discrete Function: fine specific discrete 
movement mainly extremitiesmovement mainly extremities
lesion   lesion   Upper Motor Neuron (UMN) Upper Motor Neuron (UMN) 

d ( t l t ld ( t l t l h i l ih i l i ))syndrome (contra lateral syndrome (contra lateral hemiplagiahemiplagia))



Motor HomunculusMotor HomunculusMotor HomunculusMotor Homunculus



Other Motor Areas Other Motor Areas 

PremotorPremotor Area (PM) Area (PM) ------------ area 6area 6
((ExtrapyramidalExtrapyramidal center)center)((ExtrapyramidalExtrapyramidal center) center) 
afferentsafferents: VL, VPL thalamus ,from : VL, VPL thalamus ,from 
cerebellum, basal gangliacerebellum, basal ganglia
Site:Site: in front of area 4 broad in front of area 4 broad 
above narrow belowabove narrow below
Function:Function: storing motorstoring motorFunction:Function: storing motor storing motor 
programs ,coordination of coarse programs ,coordination of coarse 
movement mainly trunk, shoulders movement mainly trunk, shoulders 
and hip muscles. and hip muscles. pp
Inhibitory to muscle toneInhibitory to muscle tone
Send inputs to M4Send inputs to M4
Lesion: motor Lesion: motor apraxiaapraxia, spasticity, , spasticity, 
loss of postural stabilityloss of postural stability



Supplementary Motor Area Supplementary Motor Area 
(SMA) (SMA) 
ExtrapyramidalExtrapyramidal centrecentreExtrapyramidalExtrapyramidal centrecentre

afferents:afferents: VL of thalamus fromVL of thalamus fromafferents: afferents: VL of thalamus, from VL of thalamus, from 
basal gangliabasal ganglia
Site: Site: ((mosltymoslty on the medial on the medial 
f t lf t l t i tt i tfrontal  frontal  gyrusgyrus anterior to anterior to 
paracenteralparacenteral lobule)lobule)
FunctionFunction: postural stabilization : postural stabilization pp
of the body, the coordination of of the body, the coordination of 
both sides of the body and the both sides of the body and the 
control of sequences of control of sequences of 

ttmovements.movements.
Lesion: not definiteLesion: not definite



Frontal Eye FieldFrontal Eye Field -------------------- 88Frontal Eye Field Frontal Eye Field 88

Site: Site: in front of in front of premotorpremotor area area 

mainly middle frontal mainly middle frontal gyrusgyrus

Connected to visual area in Connected to visual area in 

occipital lobeoccipital lobeoccipital lobe.occipital lobe.

Function:Function: voluntary tracking voluntary tracking 
movement (conjugate movement (conjugate ( j g( j g
movement) to the opposite side movement) to the opposite side 
lesion :(deviation of both eyes to lesion :(deviation of both eyes to 
same side of lesion)same side of lesion)



Motor (Motor (Broca’sBroca’s))Motor (Motor (Broca sBroca s))
area of speech 44area of speech 44

Site: Site: inferior frontal inferior frontal gyrusgyrus
M i l th l ft d i tM i l th l ft d i tMainly on the left dominant Mainly on the left dominant 
hemispherehemisphere
Function: Function: coordination of coordination of 
muscles of larynx, mouth, muscles of larynx, mouth, 
tongue and palate.tongue and palate.
Connected toConnected to wernicke’swernicke’s areaareaConnected to Connected to wernicke swernicke s area area 
through through arcuatearcuate fasiculusfasiculus
Lesion: (motor aphasia) non Lesion: (motor aphasia) non 
flueuntflueunt aphasiaaphasiaflueuntflueunt aphasiaaphasia



Sensory areas 
Primary sensory area (3,1,2)

Site: post centeral gyrus 
Extends on the paracenteral lobule
Representation of the body as motor p y
area.
Function: localize, discriminates 
different sensationsdifferent sensations.
Gives 20% of pyramidal tract
Lesion: contralateral hemianathesia
S dSecondary sensory area
Lowermost part of postcenteral 
gyrus (depth of lateral sulcus)gy ( p )



Primary sensory areaPrimary sensory area
3 1 2 ( l3 1 2 ( l
Primary sensory areaPrimary sensory area
3 1 2 ( l3 1 2 ( l3,1,2 (general 3,1,2 (general 
sensations)sensations)
S H lS H l

3,1,2 (general 3,1,2 (general 
sensations)sensations)
S H lS H lSensory HomunculusSensory HomunculusSensory HomunculusSensory Homunculus

Postcenteral gyrus                  Lesion: contralateral hemianathesia



Other Sensory AreasOther Sensory AreasOther Sensory AreasOther Sensory Areas

Visual Area (vision)Visual Area (vision) V I, V IIV I, V II

Auditory Area (Hearing)Auditory Area (Hearing) A I, A IIA I, A II

Vestibular Area (Equilibrium)Vestibular Area (Equilibrium)

Gustatory Area (Taste)Gustatory Area (Taste)

Olfactory Area (Smell)Olfactory Area (Smell)Olfactory Area (Smell)Olfactory Area (Smell)



Visual CortexVisual Cortex
V I 17 (striate cortex )V I ----- 17 (striate cortex )

site:  around calcarine sulcus lips (cuneus above and lingual below)
receive visual radiations from LGB

Function: visual perception
lesion:   contralateral homonymous hemianopia with macular sparing.

V II ---- 18, 19 (visual association area) 

Site: remainder of cuneus and lingual gyri

Function: Interpretation of visual stimulus with past experience

lesion:  visual agnosia and colour blindness

Occipital eye field area    (rest of occipital lobe)

Function: reflex conjugate movement of both eyes to opposite 
side



VisualVisual
AreasAreas



VisualVisual
associationassociation
areasareas

V4V4V4V4
(color)(color) FaceFace

recognitionrecognition
PerceivePerceive
Facial ExpressionFacial Expressionpp



Auditory Areas  Auditory Areas  ((SUPERIOR TEMPORAL GYRUS)SUPERIOR TEMPORAL GYRUS)

A I primary auditoryA I primary auditoryA I primary auditory  A I primary auditory  
---------- 41, 4241, 42
Lesion: hearing Lesion: hearing 
defectdefect

A II auditoryA II auditoryA II  auditory A II  auditory 
associationassociation-------- 2222
Lesion : auditory Lesion : auditory 
agnosiaagnosiaagnosiaagnosia



Auditory Areas  Auditory Areas  ((SUPERIOR TEMPORAL GYRUS)SUPERIOR TEMPORAL GYRUS)

Primary auditory area 41,42Primary auditory area 41,42

Site: middle of the superior temporal gyrus
Function: perception, analysis of pitch, 
intensity of sound

fLesion: reduction of hearing acuity on both 
ears mainly on opposite side.

auditory associationauditory association-------- 2222

Site: back of superior temporal gyrus alongSite: back of superior temporal gyrus along 
with wernicke’s area
Function: interpretation of auditory stimulus
Lesion: auditory agnosia

Rest of temporal lobe Rest of temporal lobe ------------memorymemory



Other Primary Sensory AreasOther Primary Sensory AreasOther Primary Sensory AreasOther Primary Sensory Areas

Vestibular AreaVestibular Area

Other Primary Sensory AreasOther Primary Sensory AreasOther Primary Sensory AreasOther Primary Sensory Areas

Vestibular AreaVestibular Area
[superior temporal [superior temporal gyrusgyrus posterior part]posterior part]

G t t AG t t AGustatory AreaGustatory Area

Area 43 (inferior end of Area 43 (inferior end of postcentralpostcentral gyrusgyrus))
I lI l++InsulaInsula

Olfactory AreaOlfactory Area

UncusUncus-- piriformpiriform area= area= uncusuncus and adjoining   and adjoining   
hippocampalhippocampal gyrusgyrus ((rhincephalonrhincephalon), smell center), smell center





11-- Language Areas Language Areas ---------- 22, 39, 40, 44, 45 (discussed later)22, 39, 40, 44, 45 (discussed later)
Association AreasAssociation Areas

22-- Posterior Parietal Association Area + Posterior Parietal Association Area + supramarginalsupramarginal and angular and angular gyrigyri

5, 7 (39, 40)5, 7 (39, 40)
body image know object by feeling itbody image know object by feeling it lesion (Asterognosis)body image know object by feeling it  body image know object by feeling it  lesion (Asterognosis)

33-- Temporal Association Area  (22)Temporal Association Area  (22)
multisensory integrationmultisensory integrationmultisensory integration multisensory integration 
lesion  lesion  (acoustic or verbal (acoustic or verbal agnosiaagnosia))

44-- Visual association areaVisual association area agnosiaagnosia (19)(19) lesion visuallesion visual agnosiaagnosia44 Visual association area Visual association area agnosiaagnosia (19)(19) lesion  visual lesion  visual agnosiaagnosia

55-- Prefrontal Association AreaPrefrontal Association Area 9, 10, 11, 129, 10, 11, 12

Site: Site: greater part of frontal cortex greater part of frontal cortex 

connected with thalamus, hypothalamus, corpus striatumconnected with thalamus, hypothalamus, corpus striatum

FunctionFunction: judgment, foresight, personality (Alzheimer?) : judgment, foresight, personality (Alzheimer?) amyloidamyloid
degeneration and schizophrenia (low dopaminedegeneration and schizophrenia (low dopamine) ) 



Disorders of Association CortexDisorders of Association CortexDisorders of Association CortexDisorders of Association Cortex

AgnosiaAgnosia
TactileTactile agnosiaagnosia ((AsterognosisAsterognosis))

Disorders of Association CortexDisorders of Association CortexDisorders of Association CortexDisorders of Association Cortex

TactileTactile agnosiaagnosia ((AsterognosisAsterognosis))
VisualVisual agnosiaagnosia
AuditoryAuditory agnosiaagnosiayy gg

ApraxiaApraxia (posterior(posterior parietalparietal damagedamage andand oror premotorpremotor areaarea 66),), CCCC

AphasiaAphasiaAphasiaAphasia
11-- Wernicke’sWernicke’s (receptive)(receptive) aphasiaaphasia ((22NDND language)language)
22-- Broca’sBroca’s (Motor)(Motor) aphasiaaphasia (expressive)(expressive)
11++22 globalglobal aphasiaaphasia
33-- ConductionConduction aphasiaaphasia



ApraxiaApraxiaApraxiaApraxia

TheThe inabilityinability toto executeexecute aa voluntaryvoluntary motormotor movementmovement
despitedespite beingbeing ableable toto demonstratedemonstrate normalnormal musclemuscle
functionfunction..LesionLesion isis mainlymainly duedue toto injuryinjury ofof posteriorposterior parietalparietal
areaarea oror thethe splitsplit brainbrain syndromesyndrome duedue toto corpuscorpus callosumcallosum
injuryinjury..



Language AreasLanguage Areas

Motor Language Area (Motor Language Area (Broca’sBroca’s area) area) ------ 44, 4544, 45
lesion   Motor lesion   Motor ApahsiaApahsia (non(non--fluent aphasia)fluent aphasia)
good comprehension, poor speechgood comprehension, poor speech

Sensory Language Area (Sensory Language Area (Wernicke'sWernicke's area)area) -------- 22, 39,4022, 39,40Sensory Language Area (Sensory Language Area (Wernicke sWernicke s area) area) 22, 39,4022, 39,40
SiteSite:   :   left dominant hemisphere of superior temporal gyrus
extending into posterior end of lateral sulcus into parietal lobe
Connected to broca’s area by arcuate fasciculus
Receives fibers from visual and auditory areas.

Function:  Function:  uunderstanding written and spoken wordsg p
enables person to read and understand 

Works in coordination with angular gyrus (39) and supra 
marginal gyrus (40)marginal gyrus (40)





Lesions: 
(Fluent aphasia) 
Receptive Aphasia - area 22 defect in   comprehension, good   

spontaneous speech (inability to understand spoken, writtenp p ( y p ,
Anomic Aphasia - word finding difficulty
Jargon aphasia - fluent, but unintelligible  not understood
Global aphasia: both broca’s and wernicke’s.

Superior Longitudinal Fasciculus
lesion:  Conduction Aphasia
good comprehension, good spontaneous speech poor
repetition, poor response

Angular gyrus (39)
Site: around posterior end of superior temporal gyrus
Lesion: Agraphia : inability to write or identify drawn objectsLesion: Agraphia : inability to write or identify drawn objects

Alexia:  inability to read
Acalculia: inability to solve small calculations



Speech areaSpeech area

B ’Broca’s area
Pars Opercularis 
Pars Triangularis g

Pars Orbitalis



Language Areas Language Areas 



’’ AA’’ AABroca’sBroca’s AreaAreaBroca’sBroca’s AreaArea

Pars Pars triangularistriangularis and and 
pars pars opercularisopercularis of the of the 
inferior frontal inferior frontal gyrusgyrus of of f ff f gygy ff
dominant hemispheredominant hemisphere..

Photograph of the brain of  
Broca’s patient.



Paul Paul BrocaBroca (1824(1824--1880)1880) Carl Carl WernickeWernicke (1848(1848--1905)1905)



THE MAIN FUNCTIONAL AREAS OF THE MAIN FUNCTIONAL AREAS OF 
THE DIFFERENT LOBES OF THE BRAINTHE DIFFERENT LOBES OF THE BRAIN

The Frontal lobe: 
• Contains motor area (4) which 

controls muscles of the 
it h lf f th b dopposite half of the body. 

Premotor area (6), Frontal eye 
field (8) & Broca’s (motor)area 
for speech (44,45)

The parietal lobe:
‐ Contains the sensory area (3,1,2) 

for the opposite half of the 
body.body.

‐Wernicke’s area (39,40,22)
The temporal lobe:
Contains hearing center (41,42,22).g
The occipital lobe: 
Contains center for vision 

(17,18,19).



PET (positron emission tomography) scanPET (positron emission tomography) scan



C b l D i (L li i A )C b l D i (L li i A )Cerebral Dominance (Lateralization, Asymmetry)Cerebral Dominance (Lateralization, Asymmetry)

Dominant HemisphereDominant HemisphereDominant HemisphereDominant Hemisphere

LanguageLanguage
speech writingspeech writingspeech, writingspeech, writing

CalculationCalculation

NonNon--dominant Hemispheredominant Hemisphere

Spatial Perception (3D subject)Spatial Perception (3D subject)Spatial Perception (3D subject)Spatial Perception (3D subject)

SingingSinging

Playing musical instrumentPlaying musical instrumentPlaying musical instrumentPlaying musical instrument



LanguageLanguage

SpeechSpeech

3D perception3D perception

SingingSingingSpeecSpeec

WritingWriting

CalculationCalculation

S g gS g g

Playing Musical Playing Musical 

instrumentinstrumentCalculationCalculation instrumentinstrument



Now test yourself

A- post centeral gyrus
B- inferior parietal lobule
C- immaginary line
D- occipital lobeD- occipital lobe
E- cerebellum
F- precenteral gyrus
G- centeral sulcus
H- inferior frontal gyrus
I- posterir ramus (lateral fissure
J- middle temporal gyrus
K- ponsK pons
L- medulla oblongata





THANK YOUTHANK YOUTHANK YOUTHANK YOU


