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 نوكيح فرح لك اعبط ديكا ؟ لماش غيرفتلا ،روتكدلا هارق وا هاكح يشا لك ؟ وه وش تيلاياهلا .. متسيس لك ةلئسا
   انلوعدا و انيف اوقثوا ف للها ءاش نا تارضاحلما لكل يكحلا داه و بوتكم



1- central nerves system
Embryological,

• the neural tube gives the spinal cord and 
three brain vesicles 
• 1. Forebrain (prosencephalon) which gives 
a median diencephalon (its cavity is the 3 rd

ventricle) and 
• 2 Telencephalon“Cerebrum” 

• (each contains a cavity is the lateral 
ventricle) 

• 2. Midbrain (mesencephalon) whose cavity 
is the cerebral aqueduct of Sylvius

• 3. Hind brain (rhombencephalon) which 
includes the pons, medulla oblongata and 
cerebellum (its cavity is the 4 th ventricle)

Brain and spinal cord ( protected inside bone 
because they do not undergo regeneration )

Third week after fertilization ( after a week of a 
missing period ) , neural tube will arise from ectoderm Neural tube

Will give the thalamus

Upper part of brain stem
 مه قماغ تيلاياه مهيلع يلا
ءزج لكب ventricles لا ءامسا
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2. Peripheral nervous system (PNS) which includes 
12 pairs of cranial nerves, 
31 pairs of spinal nerves 
All ganglia.

<-skull and vertebrae Can be regenerated لا جراخ ينعي bone لا ةرب علطت nerves لا الم
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CELLS OF THE NERVOUS SYSTEM
I. Neuron = nerve cell It is the building unit of the nervous system; it 
consists of: 

1. cell body (soma) containing the nucleus and cell organelles 

2. processes:  Many short dendrites (receiving inputs) One long axon 
(conducting outputs) that terminates by making synapses with 
dendrites of other neurons. The axons are generally called nerve 
fibers. 

Types of neurons: According to the number of processes: 

1. Unipolar (pseudounipolar): as in posterior root ganglion. 

2. Bipolar: as in the retina, cochlear & vestibular ganglia 

3. Multipolar: as in most parts of the brain & spinal cord. 

According to the length of the axon: 

1. Golgi type I neuron: of long axon as in long tracts of brain &spinal 
cord as in (pyramidal cells of cerebral cortex, Purkinje cells of 
cerebellar cortex & motor cells of spinal cord). 

2. Golgi type II neuron: of short axon (inhibitory in function), 
numerous in all parts of the CNS.

Body, dendrites, axon

2 axons, one with dendrites another 
which communicates with target 
organ » found in special senses

+ taste

long axon نوكب ءزجلا داه

 نوكب ءزجلا داه
short axon
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II. Glial cells:
are non-excitable, supporting, protecting and 
nourishing cells representing half the total volume of 
the CNS. There are 4 types of glia 

1. Astrocytes: These are cells with many branches, 
forming the main support for the nerve cells & nerve 
fibers as well as electrical insulators. 

2. Oligodendrocytes: These are small cells with 
few processes, responsible for the formation of the 
myelin sheath of the nerve fibers of the CNS. 

3. Microglia: The smallest glial cells (the only glial 
cells of mesodermal origin while other glial cells are 
of ectodermal origin.)They act as phagocytes in 
degenerative and inflammatory conditions. 

4. Ependyma: These are cuboidal ciliated cells that 
line the cavities of the brain & spinal cord. They also 
form the cells of choroid plexus. They assist in the 
formation of CSF

Servants cells for neurons

Star shaped

+ blood vessels

The myelin sheath of peripheral nervous system formed by 
shwan cells » responsible for regeneration, that's why 
peripheral nervous system when injured can be regenerated

But they can't make 
regeneration in CNS

Generally speaking CNS 
is devoid from lymphatic 
tissue (no immune 
system), why it’s 
isolated from lymphatic 
system?! To decrease 
the intense of 
autoimmune diseases to 
affect the cells in the 
central nervous system 
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DEFINITIONS 
• Grey matter & white matter: In the CNS, the cell 

bodies form the grey matter while the nerve fibers 
form the white matter.

• In the spinal cord, the white matter surrounds the 
grey matter which is H-shaped. 

• In the brain stem, the grey matter collects into nuclei 
embedded in the white matter. 

• In the cerebral hemispheres and the cerebellum, part 
of the grey matter collects into deep nuclei and 
another part spreads on the surface forming the 
cortex. 

• Nucleus= a collection of cell bodies that have the 
same function within the CNS. 

• the CNS, a collection of cell bodies is called ganglion. 

Axons

 لا هنا فوشا حار brain لا حتفا ول
gray matter لا و ةرب ياج white 

matter ظحلاا حار و ةوجل islets of 
gray matter embedded inside white 

matter which are called nuclie

Collection of neurons outside 
central nervous system is called 
ganglia if inside central nervous 
system is called nuclie

↳



DEFINITIONS

• Tract (fasciculus)= a bundle of nerve fibers within the CNS having the same origin, 
same termination and same function. Bundles outside the CNS constitute nerves. 
• Pathway= a chain of successive tracts having the same function (e.g. carrying pain 

sensation). 
• Lemniscus= collection of ascending fibers in the brainstem. 
• Commissure= a band of white or grey matter connecting the right & left sides of the 

CNS across the midline. 
• Decussation= a point at which an ascending or descending tract crosses the midline.
• Afferent= input i.e., going towards a certain structure. Efferent= output i.e., going 

away from a certain structure. 
• Synapse= site of contact between two neurons; usually between the axon of one 

neuron and the dendrites of the other neuron

 ينات tract لمع نوكب كيه و ةمولعلما هلقني و رخا neuron عم synapse لمعي حار input لا لبقتسي الم neuron لا

 سكعلا وا لامشلا ةهج ىلع علط و لامشلا ىلع راص و cross لمع ةدحو ةرم و ينميلا ىلع ناك tract لا ينعي

Special nerve fibers
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Spinal Cord
Gross morphology  & internal 

structure



External Features

• Part of central nervous system, it occupies upper two thirds of vertebral 
canal 

• Cylindrical
• Length : 45 cm
• Begins at upper border of atlas as continuation of medulla
• Ends at lower border of first lumber in adults & at birth it lies opposite L3
• 2 enlargements: cervical and lumbar
• Tapering lower end is called conus medullaris
• It has anterior median fissure and posterior median sulcus& 2 

anteorlateral & 2 posterolateral sulci  

ةمهم ةمولعم ىكح

 growth of لا نكل و ،لماك vertebral column لا لوط دخام نوكب هما نطبب نوكي يننجلا الم
bone لا نم عرسا growth of central nervous system لا يلاتلاب canal وه و ربكتب 

level of L1 لصوب ربكي سب و L3 دنع نوكب دلوني الم و limited نوكب سب growth هلريصب



Cervical enlargement:
C4 toT 1 
Source of brachial plexus

Lumbar enlargement :
L1 to S4
Source of nerves to lumbar & 
Sacral plexus

Cervical » gives brachial plexus which 
supplies muscles and sensations of 
upper limbs, lumbar » supplies muscles 
and sensations of lower limbs



Spinal cord



Grooves and Segments

• 31 segments
• 8 cervical, 12 thoracic, 5 lumbar, 5 

sacral& 1 coccygeal 
• each segment gives origin to a 

pair of spinal nerve
Grooves:
• Anterior median fissure
• Posterior median fissure
• 2 Posterolateral & 2 anterolateral 

sulcus

ةعبس cervical vertebrae لا ددع هنا عم

 شم هنا ينعي داه L1 دنع هتياهن و ريصق spinal cord لا هنا انيكح
 ينعي هتعات vertebrae لل  corresponding نوكتب segments لا لك
 لا هنا و cervical vertebrae لا دنع نوكي cervical لا طرش شم

thoracic segment لا لابق نوكت thoracic vertebrae اذكه و

 segment لك
 لا لباقم نوكب

vertebrae 
 يف هتعات
 الم اما يننجلا
 دشنب ربكي
 حار وقوفل
 يشلاا دخان
 ليصفتلاب داه
 ةرضاحلما
ياجلا

 dorsal root ganglia يف ؟spinal cord لا يف فلخلا نم ماما فرعا فيك
 كيمس نوكب gray matter لا عات H shape لا و ،فلخلاب ةدوجوم نوكتب
posterior Corresponding to the nerves لا ةيحان tapering وا عيفر و anterior لا ةيحان نم

 عم اوعمجتب و pure motor نوكب و ventral horn لا نم علطب ventral rami لا و pure sensory نوكب و dorsal horn لا نم علاط dorsal rami لا اوركذت
nerve لا لمعب و bone لا نم علطب كيه و vertebral canal لا يف intervertebral foramen نم علطب mixed نوكب one spinal nerve اولمعب ضعب

>
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Coverings.
• Dura ( outer layer) ,arachnoid ( middle layer) and pia( 

inner layer)

• Dura and arachnoid ends at sacral 2
• Pia forms a prolongation called filum terminale, attach 

to back of coccyx

Spaces 
• Subarachnoid space: between arachnoid and pia contains

I- CSF&

II- 3 Ligaments  supporting the spinal cord:

a. Filum terminale. 

b. Ligamentum denticulatum: one on each side of the cord, extending 
laterally between the anterior and posterior roots of spinal nerves. 

it has 21 teeth connecting the pia (on one side) to the arachnoid and

dura (on the other side). 

c. Subarachnoid septum: extends from the posterior median septum to 
the arachnoid mater

Subdural space ; between dura and arachnoid contains fluid

Extra dural space: between dura and walls of vertebrea it 
contains fat, small arteries ,venous plexus and lymphatics

 CNS لا لك اوطغب ةيئاحسلا ةيشغلأا  meninges لا

It's like a cushion around brain 

 يف ام ةوج انيكح ةرب مهنا اوزكر

 و coverings نع هاكح يلا ستونلا
 تحت ةروصلاب filum ligament لا
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Pia 

Arachnoid Dura 

The collection 
of the lumber 
nerves ,sacral 
and coccygeal 
spinal nerves 
below the spinal 
cord are called 
Cauda equina

Tough fibrous layer attached to bone

ةيفاجلا ملاا

Vascular layer
ةيتوبكنعلا ملاا

A dherent to the brain, 
spinal cord and brain stem

 نونحلا ملاا

 اولضب spinal cord لا يز L1 دنع اوهتنب ام arachnoid لا و dura لا
 spinal هيف ام S2 ل L1 دنع نم مهنم ءزجلا( level of S2 دنعل ينلمكم

cord( .. لا اما pia  لا دنع يهتنتب lower border of the spinal cord 
 sac of arachnoid and dura لا اوج يشام طيخلا يز لمكتب سب
 رخلا لمكب و اهبقثب penetratiion لمعب نيدعب level S2 دحل

coccygeal piece  ءزجلا داه يمسب و filum terminal  هلمعب يلا و 
ليصفتلاب ياجلا ةرضاحلما اهلعجرن حار ىكح و تحت ةتونلا لامش و ينمي كرحتي ام ناشع تحتل spinal cord لا دشب هنا
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Internal Structure

Grey matter : central H shaped  with( nerve cells ,Unmyelinated nerve fibers.)
dorsal horn: sensory 
ventral horn: motor
Lateral horn: autonomic
White matter; 3 columns ( myelinated nerve fibers)
Anterior 
Lateral 
posterior
Central canal: narrow canal throughout the length

 و مهلك vertebrae لا لوط ىلع نوكب spinal cord لا هما نطبب يننجلا انيكح شم ؟cuada equina لا يه وش
 اسل nerves لا سب spinal cord لا رصقب اهدعب و  corresponding vertebrae لا نم علاط nerve لك نوكب
 نوكي حار origin لا نكل و vertebrae S2 نم علطي حار nerve S2 ينعي اهتعات vertebral foramens لا نم علطتب
 lumbar,sacral,coccygeal nerves لا ةياهن تعات collection لا ف .. lumbar region لا دنع يلا segment لا نم
 ناصحلا ليذ يز cauda equina مهيمسا و dura and arachnoid لا عات سيكلاب ةلصفنم nerves ك اوعمجتي حار

 cell لا عم axons يقلاا نكمم
bodies نوكتب سب unmyelinated

Sympathetic fibers

↓
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Its center contains a narrow central 
canal extending throughout the 
length of  spinal cord. 
The cord is divided into right & left 

halves by an anterior median sulcus 
& a posterior median septum. 
The two halves are connected by 3 
commissures:

1- White commissure: behind the 
anterior median sulcus.

2- Anterior grey commissure: infront
of  the central canal.

3-Posterior grey commissure: behind 
the central canal. 

Grey = umyelinated axons

White = myelinated axons



Spinal Nerves

• 31 pairs
• Each is attached by 2 roots
Ventral root:   motor from anterior horn& sympathetic from lateral horn
Dorsal root :   purely  sensory, carries  dorsal root ganglion with pseudounipolar
neurons

A- peripheral processes pass peripheral
B- central processes enters cord 

• Both roots unite forming a mixed nerve (the spinal nerve), which exits the 
vertebral canal through the intervertebral foramen (IVF) and soon divides into 2 
rami (both are mixed): 



Spinal nerves
Anterior rami: 
 Form plexus except 12 thoracic 
Only 14 anterior rami (12 thoracic + upper 2 lumbar) send white 

rami communicants [preganglionic] to sympathetic ganglia.
Distributing to the 23 pairs of sympathetic ganglion, then the ganglion 

send back the  postganglionic grey rami communicants To all  the 31 
anterior rami to reach the target effectors.

Posterior rami:
 small 
 supply skin and muscles of back 

 Both rami of C1 spinal nerve are purely motor.

Supplies most of body muscles

 داعنت حار و PNS اهنلا اهيف لاسنن حار ام ةمولعلما ياه ىكح

=
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Recurrent meningeal nerve: It is 
the first branch of the mixed spinal 
nerve, just outside IVF.
 it re-enters the spinal canal via 
IVF to supply the dura, periosteum, 
blood vessels & I.V. discs. It plays a 
role in referred pain or occipital 
headache

 نوكي حار يشا وا هرهضب ةلكشم هدنع يجي ادح الم ينعي
 داه ببسب ؟شيل occipital دنع قوف نم سارلاب عادص هدنع
  ventral rami لا نم علطب يلا recurrent nerve لا

- sensation طقف



Dorsal root

Ventral root

Spinal nerve

ganglia



Dorsal

Ventral root

root

Spinal nerve



Thank you

 ام لك ينمتسيس ريغانللياض وم goals لا ىلع اوزكر و بنج ىلع feelings لا اولخ
  basic صلخن انبرق اوركذت اوتبعت مكنا اوتيسح


