
 1 

Important functional cortical areas 
 
By 
 

Prof. Dr. Sherif Galal 

 
Areas in the frontal lobe 

 
1. Primary motor area (area 4) 
    - Site:  

In the posterior part of the precentral gyrus and the anterior part of 
the paracentral lobule. The body is represented in area 4 upside 
down so that the head region is represented in the lower 1/3 
followed by the neck, upper limb, trunk and the thigh in the upper 
2/3. The leg, foot and perineum are represented in the paracentral 
lobule. The representation of the muscles in area 4 is 
proportionate to the skill performed and not to the mass of the 
muscle. 

- Functions: 
1. It initiates the highly skilled fine movements, as playing piano 

and typing, of the opposite half of the body. 
2. It gives origin to 40% of the fibers of the pyramidal tract. 

     
2. Premotor area (area 6) 
    - Site:  

In the anterior part of the precentral gyrus anterior and parallel to 
area 4.  

- Functions: 
1. It initiates the gross movements of the opposite 1/2 of the body. 
2. It stores programs of motor activities learned by experience of 

both fine movements (as playing piano and typing) and gross 
movements (as walking and swimming). 

3. It gives origin to 40% of the fibers of the pyramidal tract. 
 
3. Frontal eye field area (area 8) 
    - Site:  

In the posterior part of the middle frontal gyrus. 
- Functions: 

1. Horizontal movement of both eyes to the opposite side by 
giving fibers that descend to the brain stem to connect the 
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abducent nucleus of the opposite side and the part of 
oculomotor nucleus that supplies the medial rectus of the same 
side. 

2. Convergence of both eyes during looking to a near object by 
giving fibers that descend to the brain stem to connect the parts 
of oculomotor nuclei that supply the medial recti of both sides. 

 
4. Motor speech area (Broca's area) (area 44,45) 

- Site:  
In the posterior part of the inferior  frontal gyrus in the dominant 
hemisphere which is the left hemisphere in 95% of the right-
handed persons and in 70% of the left-handed persons. . 

- Functions: 
It coordinates the actions of the muscles used in speech, as the 
muscles of the lips, tongue palate and larynx, through connection 
with the lower part of area4. Lesion of this area leads to motor 
aphasia in which the patient is unable to express himself by 
speaking, however he understands the spoken words and can 
express himself by pointing to objects.  
 

5. Prefrontal area (Frontal association area) (Area 9,10,11,12) 
- Site:  

In the rest of the lateral surface of the frontal lobe in the superior, 
middle and inferior frontal gyri. 

- Functions: 
Higher intellectual functions as thinking, production of ideas, 
solving problems, personality, behavior and character. 
 

6. Gustatory area (Taste area) (Area 43) 
- Site:  

In the insula. 
- Functions: 

Perception and discrimination of different taste sensations. 
 

7. The medial and orbital surfaces of the frontal lobe are considered to 
be concerned with emotional and autonomic activities. 

 



 3 

 

Functional areas

Gustatory area (43)

Frontal association area 

Prefrontal area (area 

9,10,11,12)

Premotor area 6

Motor area 4

Broca’s area(44,45)

Motor eye field (8)

 
Areas in the parietal lobe  

 
 

1. Main sensory area (Somatic sensory area) (Area 3,1,2) 
- Site:  

In the postcentral gyrus and the posterior part of the paracentral 
lobule. The body is represented in area 3,1,2 upside down so that 
the head region is represented in the lower 1/3 followed by the 
neck, upper limb, trunk and the thigh in the upper 2/3. The leg, foot 
and perineum are represented in the paracentral lobule. The 
paracentral lobule is found on the medial surface and it contains 
the motor and sensory areas for the leg, foot and perineum, and 
concerned also with the voluntary control of defecation and 
micturation reflexes. 

- Functions: 
It receives all somatic sensations (pain, temperature and touch) 
from the opposite side of the body. Lesion of this area leads to 
loss of all somatic sensations from the opposite side of the body in 
the acute stage. After recovery, crude awareness of pain, 
temperature and touch will return since they are represented at the 
thalamic level.   

 
2. Parietal association area (Area 5,7) 

- Site:  
In the superior parietal lobule. 
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- Functions: 
Interpretation of senses perceived in the main sensory area into 
concepts of size, shape and texture (stereognosis). Lesion of this 
area leads to astereognosis which is inability to recognize objects 
by the sense of touch and pressure with the eyes closed. 
 

3. Sensory speech area (Wernicke's area) (area 40) 
- Site:  
In the inferior parietal lobule surrounding the upturned posterior end 
of the posterior ramus of lateral sulcus in the dominant hemisphere.  
- Functions: 

Formation of proper words, according to impulses coming mainly 
from auditory and visual areas, which are then expressed by 
Broca's into meaningful speech. Lesion of Wernicke's area leads 
to sensory aphasia in which the patient can not comprehend the 
spoken and written language, however he can speak fluently but 
what he says is meaningless. Injury of both Wernicke's and 
Broca's areas leads to global or total aphasia  in which the patient 
can not read, write, repeat sentences or name an object seen. 

Wernicke
Broca

Visual area

Angular gyrus

Auditory area

Arcuate fasciculus

 
 
4. Angular gyrus (area 39) 

- Site:  
In the inferior parietal lobule surrounding the upturned posterior 
end of the superior temporal sulcus in the dominant hemisphere. 

- Functions: 
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It is the area in which we understand the written language through 
connection with visual areas so as to express the written words 
during speech. Its lesion leads to alexia (inability to read) and 
agraphia (inability to write)  
. 

Wernike’s area(40)

Main sensory area

(3,1,2) Sensory assotiation area

5,7

Angular 

gyrus(39) Visual 

association area 

for written words

 

 
Areas in the temporal lobe  

 
1. Auditory sensory area (Heschl's gyrus) (Area 41,42) 

- Site:  
In the middle of the superior temporal gyrus adjacent to the 
posterior ramus of the lateral sulcus. 

- Functions: 
It receives the auditory radiation from the medial geniculate body 
for perception of sounds from the two ears mainly the opposite 
ear. Its injury leads to bilateral diminution of hearing mainly on the 
opposite side. 
 

2. Auditory association area (Area 22) 
- Site:  

It occupies the remaining part of the superior temporal gyrus 
surrounding Heschl's gyrus. 

- Functions: 
It is responsible for knowing the meaning of the received sounds. 
Its lesion leads to inability to recognize sounds and inability to 
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understand the spoken language (auditory agnosia and sensory 
aphasia). 

Auditory sensory area(41,42)

Auditory association area (22)

 
3. Limbic lobe 

- Site:  
The limbic lobe consists of: cingulated gyrus, isthmus of limbic 
lobe (beteen the hippocampal and anterior calcarine sulci, 
parahippocampal gyrus and uncus.  

- Functions: 
1. Emotions as aggression, anger, sadness, pleasue, feeding and 

sexual activity. These emotional expressions are carried out 
through the hypothalamus via the autonomic and endocrine 
systems. 

2. Olfaction:  
 

a. Primary olfactory area: Lies in the uncus, receives the 
olfactory sensation. In contrast to other primary sensory 
areas, the primary olfactory area receives afferent fibers 
directly without synapsing in the thalamus. Irritative lesion to 
the uncus leads to olfactory hallucination. 

 
b. Olfactory association area (Entorhinal area) (area 28):     

- Site: 
It lies in the anterior part of the parahippocampal gyrus. 

- Functions: 
i.Interpretation of received smell. 
ii.It gives fibers to the amygdaloid nucleus that projects to  



 7 

                        the hypothalamus to perform endocrine and autonomic 
responses to olfactory stimuli. 

Uncus

Parahippocampal gyrusLimbic lobe

 

Areas in the occipital lobe  
 

1. Visual sensory area (Area 17) 
- Site:  

In the lips of posterior calcarine sulcus above and below it i.e. in 
the cuneus and lingual gyrus.   

- Functions: 
It receives the optic radiation from the lateral geniculate body for 
perception of light. The macula is represented in the posterior 1/3 
of the posterior cacarine sulcus. The upper part of the retina is 
represented above the calcarine sulcus (cuneus), while its lower 
part is represented below the calcarine sulcus (angular gyrus).  
 

2. Visual association area (Area 18,19) 
- Site:  

The rest of the cuneus and angular gyrus above and below area 
17 

- Functions: 
Recognition of what we see. Color vision is localized in the inferior 
part of the association area. Lesion to this area leads to inability to 
recognize what we see (visual agnosia). Lesion in the inferior 
association area leads to color blindness. 
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Paracentral lobule(motor+sensory to legs, feet  and perineum)

visual cotex

piriform cotex (olfactory part of limbic lobe)
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