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 تارضاحلماب نايلم ءايشا يف هعات ديلاسلا تيطح وا هدنع تبتك بلالاب بروكذم يشا لك ابيرقت اهلك اهتيطح بلالاب اهبلط يلا ةيرظنلا ءايشلاا ةظحلام
 يموتانلاا ةعحارم دعب هوسردت مكنا يشا نسحا ديكا و لماش للها ءاش نا طوطحم يلا اهتيطح امف ادبا بلالاب ركذنا ام اهنم
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It starts at the upper border of 1st cervical vertebra as a continuation of the medulla 
oblongata.

https://www.google.com.eg/search?hl =en-
EG&q=foramen+magnum+spinal +cord&tbm =is ch&tbs =sim g:CA QS kwEJl NT0 ErrNH EQahwELEKj U
2AQaAAwLELCMpwgaYgpgCAM SKIQ IhQ jOCdsC4hLlA9EJzwmHC NAJlDq3N N4skjqbPvw _1zjaR Op

M64DMaMJM1l_1VjI5m3yRqPVrllC2FNS3D8jq7JuxKuPbWuEThYZRzouhBlh -
ZghBPdxOX9hiAEDAsQjq7-
CBoKCggIARIEbxW2jww&sa=X&ved =0ahUK EwiZ0dPRpu_lAh UF UhUI Hc4aA _g Qwg4I LCgA

https://lh3.googleusercontent.com/Ojj7xxhKyhvsfb5KXufX56YeihAWHoPtKxABwsBRNF Olsg Ys O9UI
pasNxkrsmAWlctHAljk=s85

The Spinal Cord



• The spinal cord ends at the disc between 1st and 2nd lumbar vertebrae (in adults).

• While it ends opposite  3rd lumbar vertebra ( at birth).
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https://www.google.com.eg/search?hl =en-
EG&q=cervical+and+lumb ar+enlar gement +of+the+spinal +cord &tbm=i sch&tbs =si mg :CAQ Skw EJNi0eiA8ESaoahw EL EKj
U2AQaAAwLELCMpwgaYgpgCA MSKJ0ZnhmU GZ MZnBmqG ak O8halGfA WlDqCL ZM6iC7eL M420CSrJNssgS0 aMC4h0XzrPz

15_15ZJJKl1brNTW-rgwxggu8uQolz70rfY0SXz0h5FHsveMIFHcC6kGiA EDAs Qjq7 -
CBoKCggIARIEsNK7rgw&sa=X&ved =0ahUK EwjCkKiXp-_l AhUwRBUI HTM2BbkQw g4ILCgA

https://lh3.googleusercontent.com/nx-NilcI5dP7PreqD06hlgHzZslNK5K0Emni5A0fNbLmB jqMLJR2ka0tSrV4AI27ysP1=s85



The spinal cord is covered by      
3 meninges:

1- Dura matter (the outer layer).

2- Arachnoid (middle layer).

3- Pia (inner  layer).

Pia

Arachnoid

Dura

4
https://lh3.googleusercontent.com/aUnQJYDJekM Y-
w_pravyin0itRjInpATDabymcPYlcIMw ahLA0wFm0g gr2tVrB0AX4C_=s85

https://lh3.googleusercontent.com/2VRLE2GQewBZ2 -lYBcj jV5Cnd86eP0FMyPttSLB0U-fUYX FCSh EwAB9cW5kXBpq8Mzue=s85

 pairs of denticulum ٢١ بانجلا نم علاط
ligaments لا اوطبرب pia لاب arachnoid and dura





• It is cylindrical in shape with 
2 enlargements : Cervical, and Lumbar.

• Its end is called “Conus medullaris” 
from which a pial ligament called 
“Filum terminale” extends to be 
attached to the back of coccyx.
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https://www.google.com.eg/search?hl =en-
EG&q=foramen+magnum+spinal +cord&tbm =is ch&tbs =sim g:CA QS kwEJ NLwT_10MWP cg ahwEL EKjU
2AQaAAwLELCMpwgaYgpgCAM SKIQ IhQ jOCdsC4hLlA88J0QmHCNAJlDq3N N4smz78P5I6zjaROuA zkz

oaMJOFl_1VjP5m3QRqPZLllC2FNS3D8jq6RqgOyPbWuEThYZdzouhC9h -ZghBPdxK3-hiAEDAsQ jq7-
CBoKCggIARIEbxW2jww&sa=X&ved =0ahUK Ewj _64ivp -_lAhURuH EKH UK7A6oQwg4ILCg A

Brachial plexus Lumbar and sacral plexus
I

&



The cord is divided into segments 
(31 segments) giving rise to 31 
pairs of spinal nerves:

A- Cervical segments : 8
B- Thoracic segments: 12.
C- Lumbar segments: 5.
D- Sacral segments: 5.
E- Single coccygeal segment.
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The Spinal Cord

https://www.google.com.eg/search?hl =en-
EG&q=spinal+cord+injury&tbm =isch &tbs=s img :CA QS kwEJ5zbjiLtO Fj Uahw ELEK jU
2AQaAAwLELCMpwgaYgpgCAM SKIA T9h-

JCKYT7gKBE6gT9x_1uB4cI4D3fPdQ0lT6qKMY93DTJNtY9sTUa MK6Lv-
SPSTO1XSNGHSxaCBMrfO37h8JdqtUTydPEHU0ctz ZJN3CQuh9SF MoCuMR2OyA ED
AsQjq7-CBoKCggIARIE5DIHtgw&sa=X& ved =0ahUK EwjK0cSzp -

_lAhXFSRUIHRAQBnoQwg4ILCgA
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Posterior median sulcus

Cross Section of the Spinal Cord



 ventral and dorsal horns  انع cross section of the spinal cord لا
 طايتحا dorsal لا نوعت طحا حار سب ventral لا تعات nuclei لا ركذ



Once the spinal nerve  emerges 
from the intervertebral 

foramen, it divides into a large 
“Anterior ramus” and a 
small “Posterior ramus”

9

Anterior 
ramus → 
supplies most 
of body 
muscles

Posterior ramus » supplies the 
skin and muscles of the back

1

&
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Ascending and Descending Tracts
ارو نم ينياج gracile and cunate لا  lateral لاب superficial لا ىلع

column لا نوعت يف 
cerebellum لا مه يلا 

posterior and anterioe 
cerebellum, spino olivary

 lateral and anterior لاب
 antrolateral لا لوؤسم

system وه يلا lateral 
and anterior 

spinothalamic

lateral اونوكب cervical لا و medial اونوكب sacral لا ؟ ناك فيك gracile and cunate لا عات lamination لا

 antero-lateral لا عات lamination لا اما
spino thalamic tract سكعلا وهف

 internal لا عات lamination لا
capsule لا و corticospinal نوكب 

 upper لا ههجو ىلع ميان ادح هناك
limb لا و مادقل lower limb ارول

 نوكتب cortex لاب lamination لا
upside down تحت نوكب سارلا 

 قوف نوكتب لجرلا و

 لا هنا نوكب lamination لا brain stem and spinal cord لا يف تحتل لزنن الم و
cervical medial لا و sacral lateral لا يز antero-lateral spinothalamic tract 

ااادج ةمهم lamination لا



 ,action,lesion لا ىلع اوزكر و مهوعجارت tracts لا لك مكلتيطح
epsi contra lateral, upper or loer motor neuron lesion



 روتكدلا تلاس lamina 2,3 ل اهولدع
 follow the physiology يلاكح اهنع











The Brain Stem

Mid Brain

Pons

Medulla Oblongata

Ventral surface Dorsal surface

https://www.google.com.eg/search?hl =en-
EG&q=cerebral+peduncl e+and+cer ebel lar +peduncl e&tbm =is ch&tbs =sim g:CA Q Skw EJ 8Nqusf jHotwahwEL EKjU2A Qa AAwLELCM
pwgaYgpgCAMSKNIJ7RLTCccJ0AndBr0W7wPeBsMJ9Df3N_1kt8zf6LeIkg i2rNKMohi4aM HG SdUFu k8nNY jf1KQYvwji4tShGR Qz6g

8Kvi2WXj2kOnIIrgra89EgqymMgsugbBSA EDAs Qjq7-
CBoKCggIARIEIe4exgw&sa=X &v ed=0 ahUKEwi MyqX1w_Ll AhVB4eAKHa _WAO M Qwg4ILCg A

https://www.google.com.eg/search?hl =en-
EG&q=gracile+and +cuneate+tuberc les &tbm =isch &tbs=sim g:CA QS kwEJj xO TeB4a jG Ea
hwELEKjU2AQaAAwLELCMpwga YgpgCA MSK O0S0gn QCewS0wneBpoH7wO HB6kH4iTb

LIEtiC7tNI0kkCSxI8IpryQaMJEX62xukzrm S4D0IwnOzO IaqG Q2O2 QFi9Sf aWyZn5g3oO5
kEnOuR8wqca5mZejnhyAEDAsQjq7 -
CBoKCggIARIEdf ituww&sa=X&ved=0ahUKEwin g7z5w_LlAh UM FRQKH ZU NBIk Qwg4I LC

gA

Anteromedian sulcus

Pyramid
Olive

Inferior cerebellar peduncle

Middle cerebellar peduncle
Trigeminal 5th

Abducent 6th
Facial 7th

Vestibulo-cochlear 8th

Sensory larger 
than motor 

Motor larger than sensory

Formed by corticospinal fibers, 
pass to cerebellum forming 
interior external arcuate fibers

&
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Ventral Surface of the Brain Stem

Mid Brain

Pons

Medulla Oblongata
https://www.google.com.eg/search?hl =en-EG &q=cer ebral +peduncl e+and +c ereb ellar +peduncl e&tbm=isch &tbs=si mg :CAQ Skw EJboTsKV TcBx kahwELEKj U2AQ aAAwL ELCMpw ga Ygp gCAM SKNIJ7RLTCc cJ0AndBr0W7wPeBsMJ9Df3N_1kt - i3zN-
Ikgi2jKKs0hi4aMHaSdUEukcnN eD e_1KQ Yvw ji4tShGRQ z6g6ItjG WXj7EPnI IrArW89BjAy mM gsugbBSA ED AsQ jq7 -CBoKCggIARIE Ie4 ex gw&s a=X &v ed=0 ahUKEw jinYL9w _LlAhU N8hQKHV8sBq8Qwg4I LCgA

Hypoglossal nerve 12 th

9th glosso-pharyngeal
10th vagus

11 the accessory

Basilar sulcus » basilar artery

Transverse pontine ridges

Cerebello-pontine angle » 
between cerebellum and pones

z

[

2
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Identify:

 Mid Brain:
Cerebral peduncles (      )
Inter-peduncular fossa (        )

 Pons:
1- Basilar sulcus
2- Middle cerebellar peduncle (MCP)

 Medulla oblongata:
3- Anterior median fissure 
4- Pyramid 
5- Olive
6-  Inferior cerebellar peduncle (ICP)

Ventral Surface of the Brain Stem

1

2

3
6

5
4

https://www.google.com.eg/search?hl =en-EG &q=cer ebral +peduncl e+and +c ereb ellar +peduncl e&tbm=isch &tbs=si mg :CAQ Skw EJboTsKV TcBx kahwELEKj U2AQ aAAwL ELCMpw ga Ygp gCAM SKNIJ7RLTCc cJ0AndBr0W7wPeBsMJ9Df3N_1kt -
i3zN-Ikgi2jKKs0hi4aMHaSdUEukcnN eD e_1K QYvwji4tShGR Qz6g6ItjG WXj7 EPnIIrArW89BjAy mM gsugbBS AEDAs Qjq7 -CBoKCggIARI EI e4ex gw&s a =X&v ed =0ahUK Ewi5kqKBxPLlAhXD5-AKHeSaBc sQw g4ILCgA

Peduncle » thick fibers

Doesn't belong to midbrain but to hypothalamus
&



Mid Brain (Inter-peduncular Fossa)

 Boundries:

1. Anteriorly: optic chiasma. 

2. Anterolaterally: optic tract. 

3. Posterolaterally: 

cerebral peduncles. 

4. Posteriorly: pons. 

1
2 2

33
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https://lh3.googleusercontent.com/j98F8dk96XX2F8p7QmYwjqye0X1F-VzChf -9c0JZGDG83EbqFyz9FGm8TcFGJ47X7gbx=s85

Occulomotor nerve

Trochlear nerve 4th

dorsal لا نم علاط يلا ديحولا nerve لا

2

L

&



Mid Brain (Inter-peduncular Fossa)

 Contents:

1. Tuber cinereum 

2. Infundibulum 

2.  Mammillary bodies

4. Posterior perforated substance

Notice: anterior perforated 

substance (      )

1
2

33
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https://lh3.googleusercontent.com/sejrVKtl99kF9vLCIBHls0hyPpPoIgF jVTHNJZ Q M5aJoaqt81Ozf097iu0mqFWX3ngI9=s85

Central branches of posterior cerebral arteries
↳



Dorsal Surface of the Brain Stem

Mid Brain

Pons

Medulla Oblongata https://www.google.com.eg/search?hl =en-
EG&q=gracile+and +cuneate+tuberc les &tbm =isch &tbs=sim g:CA QS kwEJvdh9xAG2sK0ahw ELEK jU2A QaAAwL ELC M
pwgaYgpgCAMSKO0S0gnQCewS3gb TCZoH7wO HB90G4iTbLIgu gS3tN N4sgi2NJL Ejry Q aMJFs a31uk9rmS4D0IwnOz O

IaqHQ0O2QFi8y7aXyXz5g3oB7REnMSU8wqsacWZOjnhy AEDAs Qjq7 -
CBoKCggIARIEdfituww&sa=X&ved=0ahUKEw jM keq MxPLlAhXsA WMB HS-FAP UQw g4ILCgA



Dorsal Surface of the Mid Brain

 Identify:

1- Superior colliculus

2- Inferior colliculus

3- Medial geniculate body (MGB)

4- Lateral geniculate body (LGB)

1
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1
434 3

https://lh3.googleusercontent.com/USXqDlUozVMrj3Fn avhD y-TH YiJG N8Ux2BFXRXvpQ DJ1btBOSJ00nn0mNVkfGZLKbwo4qQ=s85

Visual reflex » connected to LGB

Auditory reflex » connected to MGB

Trochlear 4th

A

T

->



Dorsal Surface of the Pons
(Upper part of 4th ventricle)

 Identify:

• Medullary stria (MS)

• Median sulcus

• Medial eminence (me)

• Facial colliculus (fc)

• Sulcus limitans

• Locus ceruleus

• Superior fovea

• The vestibular area (8)

MSMS

88

meme

fc fc

https://lh3.googleusercontent.com/Xx36q5LgadKYB_xQ e9T5lmm TUciiXwZw6j0OB MMl Sib9pgZd2 WWRA gzs NWuVVRJR0p21xKc=s85

Overlies the adbucent nucleus

Motor fibers of facial never overlying the abducent nucleus

Between facial colliculus and vestibular area

&

T

&Sn-

& L



Dorsal Surface of the Opened Medulla Oblongata
(Lower part of 4th ventricle)

 Identify:

• Medullary stria (MS)

• Median sulcus

• Inferior fovea (inverted 

V-shaped depression)

• Hypoglossal trigone (12)

• Vagal trigone (10)

• Vestibular trigone (8)

MS

8

10

12

MS

12

10

8

https://lh3.googleusercontent.com/8aeOnsCs1EHocn WzfH4P5ku_zz jvl1zbi-tgS ZA YPsyD mokXqZ Nq9rM3_qh3N4RhLVWv-g =s85

Separates medulla 
from pones

Apex continuous with central canal of closed medulla

ja

2

L



Dorsal Surface of the Closed Medulla Oblongata

 Identify:

1- Posterior median sulcus 

2- Gracile fasciculus

3- Cuneate fasciculus

4-  Inferior cerebellar peduncle (ICP) 1

2
3

4

https://lh3.googleusercontent.com/ZVJaLQMD28sGm is47pEjK8em Oy c_SS6JtL9awTRPsL Mt7Y5Cy4FF xx U3f4DdR -gcQdM9z2Q =s85
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• All cranial nerves have nuclei of origin in brain stem  Except I & II
• All cranial nerves emerge from ventral surface of brain stem Except 

trochlear nerve IV 
• All cranial nerves do not cross to the opposite side Except trochlear nerve IV

Cranial Nerves Exit

https://lh3.googleusercontent.com/1qIPTKVT-drS-bFw-
Mi38IBK6QhvOq0iwJEBsOZo4rQlDxMT_N8_q8wVa TH g67BMn0pUlA=s114
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III & IV cranial nerves emerge from the midbrain
V , VI,  VII  & VIII  emerge from the pons

IX , X  , XI , XII emerge from the medulla oblongata

Cranial Nerves Exit

https://lh3.googleusercontent.com/fPe9WTb7IvJ19cCw8lq4H3caI8WhqCRKMgqOffR0HvB1egalXz jg xB5k7ez kN7RIDVt0=s113



THANK YOU
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