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Sensations from the an

* The somatic sensations from the head carried mainly by the

e lS) vl
Trigeminal nerve. Its divisions carry the cutaneous sensations
w]‘fn?—@s.
from the face, forehead, and anterior part of the scalp,
ld b g s Sl G T
conjunctiva, cornea and nasal mucosa. It also carries the
Sy is)
proprioceptive sensations from the mandibular muscles.

Headache
£l el spodecd pat

Headachd means; pain felt in the head region. It is referred to

the surface of the head from deep structures.
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\; A) Extracranial headache: ot -

Causes and types:

Resulting from the stimulation of pain receptors located in
the extracranial structures e.g. 3 e DL (P Tl

1. Eyes: e.g. in cases of Errors of refraction and glucoma.

2. Nose: e.g. in chronic sinusitis (inflammation of the nasal

. NS A -~
mucosa and sinuses). e 04 Bt

3. Oral causes: e.g. teeth caries. O¥05~
” © 4 NNRENE
4. Psychogenic headache e.g. in cases of emotional tension with S

excessive contraction and spasm of the scalp and neck muscles.



/ B) Intracranial headache: C'/“’j’ s obost feags U 4d Braive S| #

Results from the stimulation of pain receptors in the intracranial

\ | _  pain sensitive structures which include; |

LGS Hean : : - | . Bla) Jyas2
Meninges; specially the basal part of the |dura and tentorium—

\Ol Ak + o5 .

ul6+pia -
2  cerebelli.

- Cerebral and dural blood vessels ddle meningeal

artery.
Y veins Jis;
- Venous sinuses.

- Nerves gf, IqX, )‘(0 brain tissue itself is devoid of pain receptors.

Site of reference of intracranial headache

*If the pain arises from the structures d\tentorium cerebellf — pain CB{M

felt in front of the ears (Frontal headache).

*If the pain arises from structures below the tentorium cerebelli, — pain

felt in the posterior part of the head (occipital headache).



Causes of intracranial headachee:

1- Meningeal causes: ¢.g.

: D ' | a . -
i) Inflammation of meninges (Meningitis). pr o olu G oled)

11) Trauma or injury. U?:"ZZ;A Ao (Yo
111) Irrléltmnl of the meninges as in cases of, excess drinking
Lol
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or| constipation; where certain toxic substances are absorbed and irritate

the meninges.

4t} 2, 1) o
2.Brain tissue causes: e.g. Brain tumours which causes pressure$™I%24rr2ohads
W 5 N e
traction and irritation of the intracranial pain sensitive structures. newges

3.CSF causes: (leho S//'/LG/ /\/a}O/ — e\ ))FZ -:: g huat
Decrease in CSF pressure e.g. by removal of about 20 ml of CSF
especially if the person is erect, the brain try to descend producing

traction on the meninges.
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4. Vascular headache: resulting mainly from the overstretching of

the walls of the intracranial blood vessels specially the arteries in

the following conditions:

i) Hypertension: Over-distension of the wall of the intracranial . €& ()P
Lyed) WL 1 o=
arteries with each cardiac cycle “throbbing headache™. (wi),t (HS-orzalb

11) Fever: Over-distension of the cerebral arteries due to: (a) direct

effect of temperature and (b) toxins produced by the organism.
s s
111) Migraine: Characterized by sudden or paroxysmal attacks of

throbbing pain with blurring of vision even nausea and vomiting.

Mechanism: It is due to sudden V.D. that is preceded by

vasospasim.
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Somatic Sensory Cortex —» Q74
Y (0025 st L))

It is the part of the cerebral cortex concerned with the
J s EYNESY
perception and interpretation of the sensory information. It is

divided into 3 areas:

A) Primary sensory cortex (3, 1 & 2):
C‘f’Aj/“/SO(-/Caj/"
Location: in the parietal cortex (in the post-central gyrus) consists

of 6 layers from surface to inside.

Body representation: the body 1s represented.
1- Contra-lateral (crossed): i.e. —> é,aa W) Ré” 3

Sensory information from the right Side of the body is perceived in

the left sensory cortex & vice versa.
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2- Inverted or upside down: i.e.

Sensation from the @is perceived in thermost part of the primary

sensory cortex, and those from the {ower limbs are perceived in the

upper neurons.

3- The peripheral parts of the body are widely represented i.e. the sensory

information from them perceived by a great number of receptors.

e+ /0&/6/
The is the number of specialized receptors in the peripheral— qﬁ},’w&g

' ~
part of the body, thethe area of representation
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Function:

It is concerned with the perception of various somatic
sensory senses e¢.g. touch (fine) stereognosis, pressure,
vibration, and kinesthetic sensations. It seems to be conce\r}neg—
with the perception or discrimination of the intéfl);lt;f

locality and fine grades of changes of the sensory stimuli

without disclosing their meanings.



(1)

Somatosensory Map
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Fig. (17): Somatosensory cortex
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\ | B) Secondary Somatic sensory cortex (area 40):
\ Site: Behind and lateral to face representation area in SML
-1t receives direct input from VPN of thalamus and from the primary

somatic sensory cortex.

- Its damage causes defects in based on tactile
Bl

discrimination.
U~ ons sl
C) Sensory “Somatic” association cortex (5 & 7) — . {{ ’U&/' oy
= LS
Site: behind the upper most part of SMI. 4/15/ @(s.o Vs 050

Body represented contra-lateral, upside down and the peripheral parts are

widely represented. Sam€é 3 //}/ Z



Primary Somatosensory Cortex

Parletal

» Primary Somatosensory Cortex

+ Awareness of Somatic
Sensations

* Touch, Pain, Temperature

+ Somatosensory Assoc, Cortex

* Processing/Analyzing
Somatic Sensations

« Memory of Sensations

* Recognition of Sensations

+ Proprioception




Functions:

1.The various types of sensations received from primary sensory C a}ﬂ gV~
50

areas are built up and their meanings are dlsclosed@ this are}

Ao 2eo)| Sl
2. Transmit the pre-analyzed kinesthetic sensory information to brain

motor centers that helps in control and coordination of

movements.
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" THE SOMATIC
MOTOR SYSTEM

BT,



located mn the cerebral corfex and bramn stem, and their axons

form descending motor tracts that descend to and synapse with

the neurons of.n otor centers in the brain stem (cranial

nucle1) and spinal cord (A.H.Cs) from which peripheral somatic

nerves arise to supply the skeletal muscles.
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| = The Somatic motor system 1s thus composed of two sets of neurons:
/owe/ Lﬁ' Axowns @)&Jy
1) Upper motor neurons (U.M.N.); whose cell bodies lie in the higher

motor centers and their axons constitute the descending motor tracts.

(L BfQ)V\. S%&RM
2) Lower motor neurons (L.M.N.); whose cell bodies lie in the

ventral horns or the correspondin nuclei, and their axons

constitute the efferent motor fibers in the peripheral somatic nerves

Sl mschV pV o3
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K THE CORTICAL MOTOR AREAS
(MOTOR CORTEX)
\ % (ko -

| The initiation and performance of voluntary movements are the result of

e

motor commands signals from the motor cortex to the lower motor centers

via the descending motor tracts.
The motor cortex is located in the frontal lobe, and comprises:
a) The Primary motor area (area 4).
b)  The Premotor area (area 6).

C) The Supplemental motor area.
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(1) THE PRIMARY MOTOR CORTEX, AREA 4 (M I)

' * Location:

|

' * Body representation: MlJSmle dowin,  mouth Qlown

- It lies in the|precentral gyrus| of the|frontal lobe.

a)The body musculature in M I area is mostly represented_contralateral .c.

the muscles of left side controlled by the right motor cortex and vice versa

except some(facia) muscles are represented bilaterally.

b) Muscles involved in fine voluntary movements are represented by relatlvely
GQY

large areas than those involved in §ross movements., s, v\fae{"} ]" AeD) Del —

c) The body musculature is represented inverted 1.c. the muscles of the face

are controlled by the lowermost part of area 4 & muscles of the lower

limbs controlled by the upper most part of area 4.
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Functions:

1) The Primary motor area discharges the motor impulses
that produce voluntary movements done by the distal limb
muscles. .

2) It also sends facilitatory impulses to the tone of the

distal muscles.
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Fig. .The lateral and medial surfaces of the left cerebral hemisphere showing the cortical motor areas.



(I) THE PREMOTOR AREA (AREA 6)

\ | *Location:

/

\\ - It lies in the frontal cortex just anterior to the primary motor area.
' * Body representation:

R |

- Contralateral, inverted.

Supplemental Primary

and premotor motor
areas cortex
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Contralateral Lips —  of words
eye movements jfocaiization
Tongue

Swallowing Eye

/ Chewing fixation

Word formation
(Broca’'s area)
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\1)

2)

3)

4)

5)

* Functions:

It shares in of complex movements together with area
u()f@)&& Cj Q\% —

supplemental motor area. 5M a3 opov s 0“3’_

It initiates the movements as those done by the trunk.

Together with B.G. involved in postural adjustment during voluntary

: Basof
distal movements. Gu\,yl;q

It has an inhibitory effect on muscle tone.

Together with basal ganglia, initiate & control the automatic associative
movements done at the subconscious level e.g. swinging of arms during

walking.
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\ 6) Functions related to the special areas in area 6 as:

ﬁ“:““’/j L

-This area is functionally active in the dominant cerebral hemisphere

(thehemisphere in right handed persons). It controls the motor activity

\ A- Broca’s area —-» (W’\a 48

of the muscles involved in articulate speech.
B-Frontal eye movement area — SA’OUL(E“SNO‘U\ S5
- This area controls voluntary movements of the eye balls.
C- Head rotation area
-This area directs the head towards visual objects.
D- Area of hand skills (Exener’s area) U, Lwﬁ / C l/ g
-This area controls skilled movements of the hand and fingers e.g. writing,

cutting with scissor....etc.
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(IIT) Supplemental motor area

* Location:

-In the upper medial side of the frontal lobe just above the premotor area.

%

* Functions: C""m@;\ & S

—

1) It evokes complex movements which often involve&mth side} of the body e.g.:

causing both hands to perform a motor act together.

2) It functions with the premotor area (6) in providing suitable background for the
performance of the fine skilled movements by hands and fingers that are
mediated by the C.B.S tract.

3) It shares in the planning and programming of the complex movements with area
6.
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