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Spinal cord segments& levels

Spinal cord segments don’t lie opposite the corresponding 
vertebra as the spinal cord is shorter than the vertebral 
column
• Cervical region:   subtract one from spinal cord segment  to 

get number of vertebra
• In upper 6 thoracic:   subtract 2
• In lower 6 thoracic:     subtract  3
• In lumber :  subtract 4
• All sacral& coccygeal: lie opposite L1 &L2 

تحتل ةلزان oblique نوكتب nerves لا

 vertebrae يا segment T1 ب compression هدنع ضيرم اجا ول لاثم
 قوف نوكي حار لا ؟ T1 vertebrae له ؟ هيلع ةطغاض نوكت حار
 له spinal cord لاب nerve ىلع طغاض و cervical 7 ب كسيد هدنع ول
 لا هضرب ؟ segment ٧ مقر ىلع طغاض نوكي حار

7 سب vertebrae لا اما 8 مهددع cervical segments لا اوركذت

 L1 vertebrae لباقم L5 segment لاثم

 T9 segment لاثم
 T6 vertebrae لباقم
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Exit of Spinal nerve

• C1 to C7 exit above the 
corresponding vert.

• C8 Passes below C 7 vertebra
• T1 –L5 passes below 

corresponding vertebra
• S1- S4 passes in sacral canal
• S5 passes in sacral hiatus   

 نوكب C4 segment ،7 مقر vertebrae لباقم نوكب C8 segment  لاثم
C3 اهلباقم segment يا C2 vertebrae بيط ،vertebrae 3 لباقم

 segments لا يقاب و lower border of L1 لا دنع spinal cord لا ةياهن
 علطت ناشع طقف nerves اولزنب و border لا داه دنع اوعمجتب L5 دعب
 intervertebral foramen of corresponding segment لا نم

T11 ؟اهلباقم نوكي حار segment يا T8 يدنع ول

 لا بلط و segment لا كاطعا اذا يجي سب لاؤسلا لحت فيك
vertebrae ديزتب سكعلا بلط ول قوف يلا ديلاسلا بسح صقنتب 

 عوضوم neuro anatomy لا
 ىلع علطت الم هنلا ااادج مهم
 ينلاؤسب متهت حار ىفشتسلما

what is the lesion, where 
is the lesion .. لا what 

 ,tumor وه ينعي
inflammation , ischemia, 

hemorrhage لا اما where 
 ناكلما فرعا يدب

 علطتب يلا structures لا
 ,S5, coccygeal 1 اهنم

filum terminal
7
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Direction of Roots
• C1 and C2 :   pass horizontal
• C3 to T12:   pass oblique
• Lumber, sacral, coccygeal
pass vertical in subarachnoid space to form cauda equina



]نوه يفصنلا جنبلا ناكم



Lumbar Puncture

• In subarachnoid space
• Just above or below tip 

of 4 lumber spine
•Opposite an imaginary 

line connecting the 
highest points of iliac 
crest

•Either diagnostic or 
therapeutic

 encephalitis or meningitis هدنع نوكي نكمم ادحل CSF لا نم lumbar puncture دخان نكمم وا

https://youtu.be/RpzqlmzVLp8?
si=LdSJvcHWngMMxmIf
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 ىلع ةقيرطلا ياهب دعقي ضيرلما يلخب
 ينب نقحب و هرهض انيطعي و يسرك

L4 & L5، يشما ؟ نيو فرعا فيك 
 ىلع iliac crest لا دادتما ىلع
 نوه medial اوقتلي ام ينبع ينتهجلا
 ةلغشل ا هبتنا .. levell L4/L5 نوكب
 ل لزننب لفط نم ةنيعلا دخانب انك ول

level ل ينعي لقا L3 



Nuclei of Grey matter of Spinal 
Cord 

In Dorsal Horn: - Nuclei are mainly sensory 
1. Substantia Gelatinosa of Rolandi: Present at tip of 

dorsal horn in all segments of spinal cord. 
Function: pain modulation. 

2- Nucleus Proprius: Present anterior to Substantia 
Gelatinosa in all segments of spinal cord.

Function: relays exteroception.

3-Nucleus Dorsalis “Clarke‟s Nucleus”: Present at the 
base of dorsal horn in C8 to L3 segments of the spinal 
cord. Function: relays unconscious proprioception.
4- Visceral Afferent Nucleus: Present in C8 to L3 
segments of the spinal cord lies lateral to Clarke‟s
Nucleus.
Function: relays visceral sensations.

H shaped structure » gray matter
Anterior is broad » ventral horn
Posterior » dorsal horn

Nucleus » collection of neurons in the central nervous system (spinal cord or the brain)

Responsible of brain sensation

Main sensory nucleus, receives most of sensations from external surface
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In Lateral Horn:
- Contains the intermediate 

nucleus present in thoracic & 
upper 3 lumbar segments. 

- It is further divided into 
Intermedio-medial & 
intermedio-lateral nuclei. 

- These are sympathetic neurons 
whose axons pass in the ventral 
root of the corresponding spinal 
nerves to reach the ganglia of 
the sympathetic trunk. 

- A similar group of autonomic 
neurons “Sacral 
Parasympathetic” is present in 
S2, 3, 4 segments of the spinal 
cord but these do not form a 
lateral horn.

Sympathetic flow » thoraco-lumbar » ( T1 -T12 + L1,L2 )
Parasympathetic flow » cranio-sacral » ( cranio → cranial nerves )



In Ventral Horn

- Nuclei are mainly motor neurons which are 
either

- 1. Alpha-motor neurons (anterior horn 
cells- AHC): Large, their axons pass in 
ventral root to supply extrafusal muscle 
fibers.

- 2. Gamma- motor neurons: Small, their 
axons also pass in ventral root to supply 
intrafusal muscle fibers (muscle spindles) –

- The nuclei in the ventral horn are arranged 
in three groups:

- 1. Medial Group: present throughout the whole 
length of the spinal cord and supply trunk 
muscles

- 2. Central Group: present only in some cervical 
segments e.g. Phrenic Nucleus C3,4,5 & spinal 
accessory nucleus (C1-5). 

- 3. Lateral Group: present in cervical & 
lumbosacral segments and supply limb muscles

Supplies trapezius muscle 

Supplies diaphragm 

https://youtu.be/BmZCgyeXblk?
si=9R7xhTLHGqP6GMK9
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Grey matter Laminae „of Rexed‟ Rexed (1964) 

described 10 laminae in the grey matter of the spinal 
cord depending on neurons size, density, shape & 
cytological features.
Laminae I -VI: are sensory & occupy the posterior horn. 

L I = marginal layer of Waldeyer
L II + part of LIII = Substantia gelatinosa of Rolandi. 

The rest of LIII + L IV = Main sensory nucleus. Lamina VII 
occupies the lateral horn & extends into the middle part 
of the anterior horn. 
It contains: - Clarke's nucleus. - Lateral horn nuclei 
(intermediolateral & internediomedial). –
Middle part of anterior horn (between L VIII & IX), 
contains Renshaw cells.
Laminae VIII- IX occupy the anterior horn.
L IX is lateral. It contains the motor neurons. LVIII is 

medial. It controls the muscle tone. 
Lamina X surrounds the central canal. 

 ينتمولعلما تيلاياه مهيلع يلا
ديلاسلا داهب مهوفرعت يلا تاديحولا



Tracts OF WHITE MATTER:
I. Ascending tracts (sensory):includes3 main 
groups: 

A. Lemniscal system: lie in the dorsal column -
carries conscious proprioception (from deep 
structures such as muscles & joints) to the 
cerebral cortex: 

1. Gracile tract [lower body proprioception] 

2. Cuneate tract [upper body proprioception] 

B. Unconcious proprioceptive tracts(to 
cerebellum): lie superficially in the lat. column 

1. Two spino-cerebellar tracts (Post. & Ant.) 

2. Spino-olivary tract 

C. Anterolateral system: lie in the ant. and lat. 
columns - carries exteroception 

1. Lat. Spinothalamic tract [pain & temp]

2. Ant. spinothalamic tract [crude touch]

3. Spino-reticular tract

4. Spino-tectal trac

3 groups according to anatomy and physiology  يلا tract لا وه lemniscus لا
brain stem لا هيف يشمب

Dorsal column

Sensation of position and movement

اهللصو ساسحلاا ينعي consciousness لا

Unconscious proprioception » cerebellum

Deep touch » fine touch ( ضمغم وه و ملقلاب ادح تسلم ول ينعي  
لأ لاو ناكلما ددحي ردقي حار هنويع ), tactile discrimination ( تسلم ول  

ةدحو ةطقن لاو ينتطقن فرعت حار ينتطقنب ), vibration ( tinning fork )

Olivary nucleus » in medulla oblingata in brain stem

https://youtu.be/_G-d8gKIlOw?si=yU87qZDtyPRxaGtU
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II. Descending tracts (motor): 
A.Pyramidal: 

lateral & anterior corticospinal tracts. 

B. Extrapyramidal: -
2 from the midbrain: rubro-spinal tract 
& tecto-spinal tract 
2 reticulo-spinal tracts: medial & lateral  
2 Vestibulo-spinal tracts: medial & 
lateral 
Olivo-spinal tract.

III. Intersegmental tracts 
(propriospinal):  Surround the grey 
matter forming the fasciculus proprius 
anterior, lateralis & posterior. Contains 
ascending and descending short axons 
of  interneurons between adjacent 
segments of  spinal cords

From cortex » responsible for voluntary movements, skills

Brain stem & subcortical area

 sensory neuron ينعي reflux arc لاب ويسفلا ب رتكا اهدخانح هقوف يلا وا هتحت يلا segment لل تعبي segment ينعي
 يطعي و brain لل علطي sensation لا هنا ةجاحلا نودب reflex لمعي لوط ىلع motor لل رما تعبب و sensation لا طقلب
فرصت يلا brain لا شم نكلو اذك لصح هنا brain لل تعبي حار عيرس reflex ب حمسب intersegmental لا لعف ةدر
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Ascending tracts

gracile and 
cunate 
conscious 
prioception

ventral and lateral 
spinothalmic tracts

site of entrance

 dorsal root ganglion which is لا قيرط نع؟ فيك بيط sensations لا لمحب ascending لا هنا انقفتا
an aggression of neurons هلا و peripheral nerve نوكب psuedounipolar هلا و peripheral axon نوكب 

  sensation لا عات dorsal horn لا نم spinal cord لا لخدب central axon و receptors لا لصاو



What is the type of dorsal root ganglion 
neuron cell?



Ascending tracts

Form parts of the sensory pathways. A sensory pathway is formed of three 
neurons. 
1. First-order Neuron is always a pseudounipolar cell of the Dorsal Root 
Ganglion. It carries sensation by its peripheral process from receptors & 
conveys this sensation by its central processes to the dorsal root to the 
spinal cord. 
2. Second-order neuron is always a cell in the CNS (spinal cord or medulla 
oblongata). Its axon always decussates to the opposite side and ascends in 
the brainstem as lemniscus to end in the thalamus. 
3. Third-order Neuron is always cells of the Ventral Postero-Lateral 
Nucleus of Thalamus (VPLN). Their axons pass through posterior limb of 
internal capsule, then through corona radiata to reach sensory area of 
cerebral cortex.



 اي spinal cord لا لخدي حار  order neuron داه
 ةيناتلا ةهجلا حورب ينعي decussation لمعب اما
 decussation لمعب و قوفل علطب اما اي لخدي ام لوا
 الم طقف decussation لا لمعب ،brain stem لا دنع
 second order neuron neuron لا يقلاي

 لا دنع ةيناتلا ةهجلل حار neuron لا نوه
second order neuron لا هاجتاب علط و brain 

stem اهمسا ريصب نوه و lemniscus 

 رمتب يرغد brain لا ىلع علطتب ام lemniscus لا
 تعات ةريتركسلا يه يلا thalamus لاب يشا لوا
 يلا ءايشلاا لكل filtration لمعتب يلا يه غامدلا
 لا نم رمت مزلا sensation لا لك ،brain لا ةلخاد

thalamus لا مشلا ادع ام olfaction 

Corona radiata L

->

-




