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 دخانب انك ول ةلغشل هبتنا " ل اهولدع يشا رخا ٢ ةرضاحم ٩ ديلاس
 spinal cord لا L3 شم " S1/S2 لقا level ل لزننب لفط نم ةنيعلا

puncture لا ناكم شم L3 دنع يهتنب يلا

 تزيم ام ف روتكدلا عم يكحت تناك بلاط يف سب أطخلا ىلع ارًذع
 ضعب نم ينتلمجلا
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Gracile & Cuneate tractsGracile & Cuneate tracts
Posterior column tractsPosterior column tracts

conscious conscious proprioceptionproprioception 

 

• consciousconscious
proprioception(sense ofproprioception(sense of
position, sense of  movementposition, sense of  movement
and sense of  vibration)and sense of  vibration)

 

• Fine touch (tactileFine touch (tactile
discrimination, tactilediscrimination, tactile
localization and localization and sterognosissterognosis))

• Gracile carry from lower lower part of

Loading…

First Neuron: Dorsal Root Ganglion cells which are pseudounipolar.
Their peripheral processes carry sensations from deep receptors (in
muscles, tendons & joints).
Their central processes pass to the spinal cord via the dorsal root.
Fibers from the lower part of the body (below T6) ascend medially in the
dorsal column forming the gracile tract.
Fibers from the upper part of the body (above T6) ascend laterally in the
dorsal column forming the cuneate tract.
Lamination: sacral fibers are most medial & cervical fibers are most
lateral.
 
Second Neuron: Gracile & Cuneate Nuclei of the medulla oblongata.
Axons of these nuclei cross the median plane (forming the internal arcuate
fibers (sensory decussation). Fibers ascend in brain stem as the medial
lemniscus in the opposite side  to reach the thalamus
Some cervical fibers end on the accessory cuneate nucleus (posterior to the
cuneate nucleus), its axons (cuneo-cerebellar fibers) pass to the
cerebellum.
 
Third Neuron: Ventral posterolateral Nucleus of thalamus (VPLN).Axons
of these cells pass through posterior limb of internal capsule, then through
corona radiata to reach sensory area of cerebral cortex.

 

• Formed by central process of
dorsal root ganglia , fibers enter
spinal cord via dorsal root

• Lamination : coccygeal& sacral
fibers are most medial and
cervical are lateral

• End in gracile and cuneate nuclei
in medulla

 

Loading…thalamu
s

Posterior limb of
internalcapsul

e

Sensory
area

Unconscious Proprioception
(to the cerebellum)

  

                              SpinoSpino- - cerebellarcerebellar
tractstracts

• Posterior spino cerebellar tract
• Carries proprioception from

the lower limb & trunk.
• The central processes of DRG

cells enter the spinal cord via
the dorsal root to end on
ipsilateral Clarke’s nucleus.

 
 
• The tract ascends ipsilaterally

• Anterior spinocerebellar tract
• Carries proprioception from the

lower limb.
 
•  The central processes enter the

spinal cord via the dorsal root to
end on Clarke's nucleus.  -

 
 
Axons forming the tract mostly
decussate but few remain ipsilateral.  

Spino cerebellar
tracts

anerior spino-
cerebellar

Loading…

posterior spinocerebellar

 
 

●  It carries proprioception from
both upper & lower limbs.

● Fibers cross
● End in contralateral olivary

nucleus
●  Olivocerebellar fibers cross &

pass via the ICP to reach the
ipsilateral cerebellum.

Spino-
olivary

● Proprioception from upper limb to
accessory cuneate nucleus

● Fibers from accessory cuneate form external
arcuate fibers (Cuneocerebellar tract)

● Reach ipsilateral cerebellum via the ICP

Collaterals from cuneate
tract

● Unconsciousness Proprioception from
upper limb is carried by  spino olivary
and Cuneocerebellar tracts.

 
● Unconsciousness  Proprioception from

lower limb is carried by  spino olivary
and  spinocerebellar tracts.

 

 
Antero lateral system

(Spino-thalamic)

Lateral
Spino-thalamic Tract

Pain pathway

Ventral
spino-thalamic tract

Pathway of touch & pressure

Lateral Spino-thalamic Tract
• Carries pain and temperature , it lies in lateral white column
• Begins from lamina I,IV, VIII
• Lamination cervical fibers are medial
• End on VPL of thalamus
 

Pain pathway
Lateral Spino-thalamic Tract

 
First  neuron ; Dorsal root ganglion cells
(pseudounipolar) Their peripheral processes
carry pain & temperature sensations from the
receptors (free nerve endings in skin).
Their central processes enter the spinal cord via
the dorsal root and divide into ascending &
descending branches for few segments, These
fibers run in the dorsolateral (Lissauer’s) tract
which lies over the apex of the dorsal horn.
They end on neurons in many Laminae of the
grey matter of the spinal cord mainly Lamina I
& IV – VIII
 
 

Second neuron :
Neurons in Laminae I, IV-VIII of grey
matter of spinal cord. Axons of these
neurons cross to the opposite side in the
ventral commissure & ascend in the lateral
white column as the lateral spinothalamic
tract. As the tract ascends, its fibers are
laminated so that cervical fibers are most
medially and sacral fibers most laterally.
The tract ascends in the brain stem as the
spinal lemniscus.
It reaches the thalamus where it ends on
VPLN of thalamus.
Third neuron :Axons of VPLN  pass in
posterior limb of internal capsule to reach
sensory area

spinal lemniscus

Ventral spinothalamic
• Carries touch and pressure, lies in anterior white column
• Begins from lamina IV- VII
• Cervical fibers are medial
• End on VPL
 

Pathway of crude touch & pressure
First neuron :Peripheral processes of these cells
carry touch & pressure from the receptors
&Central processes of dorsal root ganglia enter
spinal cord via dorsal root end on lamina IV-VII
Second neuron :
• Axons of lamina cross in ventral white column

ascend as ventral spinothalamic tract, cervical
fibers are medial

• Ascends in brain stem , joins medial lemniscus
• Reach VPL of thalamus
Third neuron :
•  fibers of VPL Pass in posterior limb of

internal capsule
• Reach sensory area of cerebral cortex
 

Other Ascending Tracts

Spino- reticular
• In lateral & ventral white column
• Mostly crossed
• End in pontine and medullary

reticular formation
• Route for slow dull pain
 

 

Other Ascending Tracts

Spino-tectal
•
 

 
In lateral white column
•  mostly Crossed
• End in superior colliculus

of mid brain
• Head turning towards

source of pain

Pain &temperature from the face

 
 

is carried by the trigeminal
nerve.
1. First Neuron is Trigeminal
Ganglion (formed of
pseudounipolar cells as DRG)
2. Second Neuron is Spinal
Nucleus of Trigeminal. Its axons
cross to opposite side forming
trigemino-thalamic tract which
ascends to end on the ventral
posteromedial nucleus (VPMN)
of thalamus
3. Third Neuron is VPMN of
thalamus whose axons pass in
internal capsule, then the corona
radiata to reach sensory area of
face in cerebral cortex.

Thank you

 اوهبتنا اهوعمست ةرضاحملل اوعجرت الم ف هأرق يشا لك لماش شم تيلاياهلا ةريغص ةظحلام
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Posterior column tractsPosterior column tracts

conscious conscious proprioceptionproprioception 

 

• consciousconscious
proprioception(sense ofproprioception(sense of
position, sense of  movementposition, sense of  movement
and sense of  vibration)and sense of  vibration)

 

• Fine touch (tactileFine touch (tactile
discrimination, tactilediscrimination, tactile
localization and localization and sterognosissterognosis))

• Gracile carry from lower lower part of

Medial

Lateral

Recognition objects by touch

Gracile carry from lower part below T6

Cuneate carry from upper part above T6

T6 in thoraces - neck - 
cervical .
End in c1

The head has cranial 
nerves not control by 
T6 N
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First Neuron: Dorsal Root Ganglion cells which are pseudounipolar.
Their peripheral processes carry sensations from deep receptors (in
muscles, tendons & joints).
Their central processes pass to the spinal cord via the dorsal root.
Fibers from the lower part of the body (below T6) ascend medially in the
dorsal column forming the gracile tract.
Fibers from the upper part of the body (above T6) ascend laterally in the
dorsal column forming the cuneate tract.
Lamination: sacral fibers are most medial & cervical fibers are most
lateral.
 
Second Neuron: Gracile & Cuneate Nuclei of the medulla oblongata.
Axons of these nuclei cross the median plane (forming the internal arcuate
fibers (sensory decussation). Fibers ascend in brain stem as the medial
lemniscus in the opposite side  to reach the thalamus
Some cervical fibers end on the accessory cuneate nucleus (posterior to the
cuneate nucleus), its axons (cuneo-cerebellar fibers) pass to the
cerebellum.
 
Third Neuron: Ventral posterolateral Nucleus of thalamus (VPLN).Axons
of these cells pass through posterior limb of internal capsule, then through
corona radiata to reach sensory area of cerebral cortex.

 تحت صخل%ا أرقا
 عبت عجراو
 ليصافتلاب

Perpheral process 

Central process

From medial to lateral sacral - lumbar - thoracic - cervical
With gracile

With cuneate

The internal capsule has upper limp -  lower limp - genu 

cerebellum لل ةرشابم لصت
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• Formed by central process of
dorsal root ganglia , fibers enter
spinal cord via dorsal root

• Lamination : coccygeal& sacral
fibers are most medial and
cervical are lateral

• End in gracile and cuneate nuclei
in medulla

 

 C/G لل لصويل قوفل يشمبو Spinal c لل sensory fibers لا لصوب 
 ةياهنلابً Cوصو VPLN للً اديدحتو thalamus لل مهقيرط ولمكب اهدعب

 internal capsule لل

*
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Anterior limb of 
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Genu

 ةدعاقو  V لا فرح هبش
genu لا يه فرحلا
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posterior spinocerebellar

 
 

●  It carries proprioception from
both upper & lower limbs.

● Fibers cross
● End in contralateral olivary

nucleus
●  Olivocerebellar fibers cross &

pass via the ICP to reach the
ipsilateral cerebellum.

Spino-
olivary

● Proprioception from upper limb to
accessory cuneate nucleus

● Fibers from accessory cuneate form external
arcuate fibers (Cuneocerebellar tract)

● Reach ipsilateral cerebellum via the ICP

Collaterals from cuneate
tract

● Unconsciousness Proprioception from
upper limb is carried by  spino olivary
and Cuneocerebellar tracts.

 
● Unconsciousness  Proprioception from

lower limb is carried by  spino olivary
and  spinocerebellar tracts.

 

 
Antero lateral system

(Spino-thalamic)

Lateral
Spino-thalamic Tract

Pain pathway

Ventral
spino-thalamic tract

Pathway of touch & pressure

Lateral Spino-thalamic Tract
• Carries pain and temperature , it lies in lateral white column
• Begins from lamina I,IV, VIII
• Lamination cervical fibers are medial
• End on VPL of thalamus
 

Pain pathway
Lateral Spino-thalamic Tract

 
First  neuron ; Dorsal root ganglion cells
(pseudounipolar) Their peripheral processes
carry pain & temperature sensations from the
receptors (free nerve endings in skin).
Their central processes enter the spinal cord via
the dorsal root and divide into ascending &
descending branches for few segments, These
fibers run in the dorsolateral (Lissauer’s) tract
which lies over the apex of the dorsal horn.
They end on neurons in many Laminae of the
grey matter of the spinal cord mainly Lamina I
& IV – VIII
 
 

Second neuron :
Neurons in Laminae I, IV-VIII of grey
matter of spinal cord. Axons of these
neurons cross to the opposite side in the
ventral commissure & ascend in the lateral
white column as the lateral spinothalamic
tract. As the tract ascends, its fibers are
laminated so that cervical fibers are most
medially and sacral fibers most laterally.
The tract ascends in the brain stem as the
spinal lemniscus.
It reaches the thalamus where it ends on
VPLN of thalamus.
Third neuron :Axons of VPLN  pass in
posterior limb of internal capsule to reach
sensory area

spinal lemniscus

Ventral spinothalamic
• Carries touch and pressure, lies in anterior white column
• Begins from lamina IV- VII
• Cervical fibers are medial
• End on VPL
 

Pathway of crude touch & pressure
First neuron :Peripheral processes of these cells
carry touch & pressure from the receptors
&Central processes of dorsal root ganglia enter
spinal cord via dorsal root end on lamina IV-VII
Second neuron :
• Axons of lamina cross in ventral white column

ascend as ventral spinothalamic tract, cervical
fibers are medial

• Ascends in brain stem , joins medial lemniscus
• Reach VPL of thalamus
Third neuron :
•  fibers of VPL Pass in posterior limb of

internal capsule
• Reach sensory area of cerebral cortex
 

Other Ascending Tracts

Spino- reticular
• In lateral & ventral white column
• Mostly crossed
• End in pontine and medullary

reticular formation
• Route for slow dull pain
 

 

Other Ascending Tracts

Spino-tectal
•
 

 
In lateral white column
•  mostly Crossed
• End in superior colliculus

of mid brain
• Head turning towards

source of pain

Pain &temperature from the face

 
 

is carried by the trigeminal
nerve.
1. First Neuron is Trigeminal
Ganglion (formed of
pseudounipolar cells as DRG)
2. Second Neuron is Spinal
Nucleus of Trigeminal. Its axons
cross to opposite side forming
trigemino-thalamic tract which
ascends to end on the ventral
posteromedial nucleus (VPMN)
of thalamus
3. Third Neuron is VPMN of
thalamus whose axons pass in
internal capsule, then the corona
radiata to reach sensory area of
face in cerebral cortex.

Thank you



Unconscious Proprioception
(to the cerebellum)

• Carries proprioception from lower limb& trunkPosterior spinocerebellar

• Carries proprioception from lower limbAnterior spinocerebellar

• Carries from upper and lower limbsSpino-olivary

Cortex=conscious Right Cortex control the left side of the body and the left cortex 
control the right side of the body ( control sensory and motor ) 
Cerebellum is unlike the cortex 
Right with right and left with left



Spino- cerebellar tracts

• Posterior spino cerebellar tract
• Carries proprioception from the lower limb 

& trunk.
• The central processes of DRG cells enter 

the spinal cord via the dorsal root to end 
on ipsilateral Clarke’s nucleus. 

• The tract ascends ipsilaterally in the lateral 
white column, posterior to the anterior 
spinocerebellar tract  enters the ipsilateral 
cerebellum via the inferior cerebellar 
peduncle (ICP). 

• Anterior spinocerebellar tract
• Carries proprioception from the lower limb.

• The central processes enter the spinal cord via 
the dorsal root to end on Clarke's nucleus.  -

Axons forming the tract mostly decussate but few 
remain ipsilateral.  

then cross again to reach the ipsilateral cerebellum
They enter the cerebellum via the superior 
cerebellar peduncle (SCP)

 عجراو تامسرلا ىلع حرشلل لزنا



Spino cerebellar tracts

The cerebellum attached with the brainstem by 3 bridges ( peduncle )
1 ) Inferior cerebellar peduncle ( with medulla ) 
2) Medile cerebellar peduncle ( with pons ) 
3) Superior cerebellar peduncle ( with med brian )

 كبلغن قباط نامك لزناو ياه ةمولعRا ذخ
  ةمسرلا فوش نوهل عجرا اهدعبو

The cross of anterior 
spinocerebellar tract*

E

2

I



anerior spino- cerebellar

Anterior spinocerebellar 
Carries proprioception from 
the lower limp 

Enter the dorsal root ganglia 
and continue until reach 
clarkes nucleus 

Ascend up until reach the midbrain and cross to 
enter the cerebellum by superior cerebellar 
peduncle.

# 2

3



posterior spinocerebellar

1+2 steps are like the anteriorContinue in the same side and enter the 
cerebellum through the inferior cerebellar 
peduncle 

3







 It carries proprioception from 
both upper & lower limbs. 

 Fibers cross
 End in contralateral olivary

nucleus 
 Olivocerebellar fibers cross & 

pass via the ICP to reach the 
ipsilateral cerebellum. 

Spino-olivary

ل لصوتل لمكتبو قوفل علطتبو اهناكم فلتب
  ةروصلاو تاموع>ا عم ميقرتلا اوفوش

= I
2

3

Y
2

3
-

I I
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 Proprioception from upper limb to 
accessory cuneate nucleus

 Fibers from accessory cuneate form 
external arcuate fibers (Cuneocerebellar 
tract)

 Reach ipsilateral cerebellum via the ICP 

Collaterals from cuneate tract

 Unconsciousness Proprioception from 
upper limb is carried by  spino olivary
and Cuneocerebellar tracts.

 Unconsciousness  Proprioception from 
lower limb is carried by  spino olivary and  
spinocerebellar tracts. 





Antero lateral 
system

(Spino-thalamic)

Lateral 

Spino-thalamic Tract

Pain pathway

Ventral

spino-thalamic tract

Pathway of touch & 
pressure

 pain and temperature لا لوؤسم



Lateral Spino-thalamic Tract

• Carries pain and temperature , it lies in lateral white column
• Begins from lamina I,IV, VIII
• Lamination cervical fibers are medial
• End on VPL of thalamus



Pain pathway
Lateral Spino-thalamic Tract

First  neuron ; Dorsal root ganglion cells 
(pseudounipolar) Their peripheral processes 
carry pain & temperature sensations from the 
receptors (free nerve endings in skin). 
Their central processes enter the spinal cord via 
the dorsal root and divide into ascending & 
descending branches for few segments, These 
fibers run in the dorsolateral (Lissauer’s) tract 
which lies over the apex of the dorsal horn. 
They end on neurons in many Laminae of the 
grey matter of the spinal cord mainly Lamina I & 
IV – VIII

مهم شم رضخCا



Second neuron :
Neurons in Laminae I, IV-VIII of grey matter 
of spinal cord. Axons of these neurons cross 
to the opposite side in the ventral 
commissure & ascend in the lateral white 
column as the lateral spinothalamic tract. As 
the tract ascends, its fibers are laminated so 
that cervical fibers are most medially and 
sacral fibers most laterally. 
The tract ascends in the brain stem as the 
spinal lemniscus.
It reaches the thalamus where it ends on 
VPLN of thalamus. 
Third neuron :Axons of VPLN  pass in 
posterior limb of internal capsule to reach 
sensory area

spinal lemniscus



Ventral spinothalamic

• Carries touch and pressure, lies in anterior white column
• Begins from lamina IV- VII
• Cervical fibers are medial
• End on VPL



Pathway of crude touch & pressure

First neuron :Peripheral processes of these cells carry touch 
& pressure from the receptors &Central processes of dorsal 
root ganglia enter spinal cord via dorsal root end on lamina 
IV-VII
Second neuron : 
• Axons of lamina cross in ventral white column ascend as 

ventral spinothalamic tract, cervical fibers are medial
• Ascends in brain stem , joins medial lemniscus
• Reach VPL of thalamus
Third neuron :
• fibers of VPL Pass in posterior limb of internal capsule
• Reach sensory area of cerebral cortex 

• Note: Not all spinothalamic fibers end on VPLN of 
thalamus, some fibers end on intralaminar nuclei and 
midline nuclei. These fibers are probably involved in 
arousal behavior. 

Sacral fibers lateral and cervical fibers medial 





Other Ascending Tracts 

Spino- reticular
• In lateral & ventral white column
• Mostly crossed
• End in pontine and medullary 

reticular formation
• Route for slow dull pain

مهم ريثك شم

 وا ريرسلا نم تعقو ول cثم  ميان تناو كهبني هتفيظو
كيحصيو كيه لثم يش وا ةبرضل تضرعت



Other Ascending Tracts 

Spino-tectal
• In lateral white column

• mostly Crossed
• End in superior colliculus

of mid brain
• Head turning towards 

source of pain 

مهم

 كهجو فلتب هبتنم شم تناو كبرضي دح اR يز
 نع  stimulus لا نوكب كيهو ههاجتاب  يئاقلت
 رظنلا قيرط نع نوكي نوكي نكممو دلجلا قيرط

 فلتب ثداح وا ةطبخ توص عمست اR ( عمسلا وا
  ) توصلا ردصم فوشت هيلع



Pain &temperature from the face
is carried by the trigeminal 
nerve. 
1. First Neuron is Trigeminal 
Ganglion (formed of 
pseudounipolar cells as DRG) 
2. Second Neuron is Spinal 
Nucleus of Trigeminal. Its axons 
cross to opposite side forming 
trigemino-thalamic tract which 
ascends to end on the ventral 
posteromedial nucleus (VPMN) 
of thalamus
3. Third Neuron is VPMN of 
thalamus whose axons pass in 
internal capsule, then the corona 
radiata to reach sensory area of 
face in cerebral cortex.

To the Genu



Thank you

 كل+ا اناد %فل %حيار
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