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Vertebral canal

Vertebral canal is an elongated cavity inside the
vertebral column

Vertebral column consists of 33
segments/vertebrae

— 7 cervical

— 12 thoracic

— 5lumbar

— 5sacral

— 4 coccygeal

Vertebral canal is continuous above with cranial
cavity and below with sacral canal

right lateral view posterior view
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Contents of vertebral canal

Body of vertebra

Dura mater

Spinal cord
Arachnoid mater

Epidural space
Spinal meninges
Spinal cord with its nerve roots
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Cerebrospinal
fluid (CSF)

Epidural space

Spinal meninges

Epidural space lies between the spinal dura
and the periosteum lining the vertebral

canal. —
It is filled with

— loose areolar tissue

— minute spinal arteries

— internal vertebral venous plexus.

Spinal dura Epidural space
Epidural fat




Spinal meninges

Spinal cord is surrounded by three
coverings called meninges:

— Spinal dura mater
(Latin: Mater means Mother)

— Spinal arachnoid mater
— Spinal pia mater

The potential space between the dura
and arachnoid mater is termed as
subdural space

The space between the arachnoid
mater and pia mater is know as
subarachnoid space
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Pia mater
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Arachnoid

Denticulate (middle)

ligament

Dura mater
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space
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Spinal Nerve

White matter
Gray matter
Central Canal
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Sensory Root Ganglion



Meningeal layer of dura mater —————  Foramen magnum Skull

S p i n a I d u ra m a te r Periosteal layer of dura mater

- -Spinal extradural space

Vertebra Cl

Periosteum

.

Spinal dura mater -

It is the continuation of Cranial dura mater

Extends from foramen magnum to the
lower border of S2 vertebra.
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Spinal dura mater

Spinal dura is pierced segmentally by
dorsal and ventral roots of the spinal
nerves and prolonged over these roots as
sleeve-like projections, which enter the
intervertebral foramina and ends by
fusing with epineurium of the spinal
nerves.

Subdural space: it is a potential space
between dura and arachnoid mater
which contains this film of serous fluid,
which acts like lubricant and helps dura
mater to move freely over the arachnoid
mater.
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Subarachnoid cavity

Spinal arachnoid mater

It is a thin transparent vascular
membrane which is loosely attached to
spinal cord.

It is continuous with the cranial arachnoid . =
mater surrounding the brain and below itArachnoid mater
extends up to the lower border of S2 Dura mater |
vertebra.

SKULL

It is separated from pia mater by the °°""2E

subarachnoid space.

ARACHNOID
MATER

The arachnoid mater sends many delicate
thread-like processes across the
subarachnoid space to the pia mater

PIA MATER

BRAIN

forming a spider’s web-like arrangement.
icatin: arachnoid means spider)




Spinal arachnoid mater

. Cerebellum

Pons
Subarachnoid space: it is relatively large space
than subdural space which is filled with
cerebrospinal fluid (CSF) and it contains saret
almost half of the total volume of CSF (75ml Canal “
out of 150ml) CSFj] T
Representative ==
. . . . Nerve Root
It is continuous with subarachnoid space -
around the brain and below the space is quite LRl Ja_ma‘h’h“fﬁs
roomy (lumbar cistern) which contains only e "*I Enia
cauda equina and filum terminale in a pool of _ Teroum
CSF. : > =~ Spinal cord Eg;g’y'%eel#
. Needle
L3 3 .
That’s why lumbar puncture or spinal = i rooon

anesthesia is done between L2 to L4 level as
spinal cord ends at L1 vertebra. N
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Pia mater

Intervertebral
foramen

It is the vascular membrane that closely
coveringthe spinal cord.

Dorsal
/_ ramus

Pia mater is modified in some places

which are called processes of pia mater. _ YSnore!
— Filum terminale / o
— Ligamenta denticulata i
— Linea splendens Subdural space
— Subarachnoid septum Conus
medullaris
Lumbar cistern

(sub-arachnoid space)

Filum
terminale



Filum terminale

It is a thin thread-like
prolongation of pia mater
beyond the conus medularis

It extends up to base of the
COCCYX.

It is 20 cm long and divided into
two parts

— Filum terminale internum

— Filum terminale externum
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which is composed of pia
mater, extends from the
conus medullaris to the
coccyx. Note the
subarachnoid space also
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Ligamenta denticulata

On each side between the dorsal and

ventral nerve roots the pia mater forms

narrow ribbon-like transparent bands
called ligmenta denticulata.

Lateral margin of each ligamenta
denticulata sends 21 teeth-like
projections, which pass through the
subarachnoid space and arachnoid
mater to get attachments on the inner
surface of the dural tube between the

points of emergence of two adjacent
nerve roots.

Ligamenta denticulata helps to anchor
the spinal cord in the middle of the
subarachnoid space.

The first tooth of ligamenta

denticulatum is the level of the foramen
rmagnum and the last tooth lies between

T12 and L1 spinal nerves.
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Linea splendens

It is the thickened band of pia mater
along the anterior median fissure to
the spinal cord.

Subarachnoid septum

Subarachnoid
septum

AL

—Subarachnoid space

P Dura mater

—Arachnoid mater

S Pia mater

Intervertebral
foramen

~— Dorsal

Ventral
ramus

Trunk of
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Ligamentum
denticulatum

— -

Subdural space

Linea splendens

It is a fenestrated pia septum in the mid-
sagittal plane which connects the pia mater
with the arachnoid mater posteriorly.

Posteriorly the pia mater is also attached to
the posterior median septum of the spinal
cord.



Spinal cord & nerve roots

* |tisthe 45 cm long (average length)
lower cylindrical part of central
nervous system occupying the upper
2/3d of vertebral canal.

* Functions:

— Transmission of information to and
fro between body and brain

— Execution of simple reflexes
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External features

The spinal cord gives origin of 31 pairs T s  Sanioa
of spinal nerves , b= spinal nerves
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The girth of spinal cordincreases in -

: : Dura and .
the regions that gives large nerves of SR
the limbs. mater ,
. - Thoracic
— Cervical swelling/enlargement -+ = | spinal nerves
— Lumbar swelling/enlargement '
Lumbar ———— |
enlargement |
Fissures and sulci Conus ————¢,
medullans
. _ - Lumbar
Spinal Cord dorsal median sulcus & septum Calkia —— S\ :
Segment dorsolateral sulcus oquina ‘ it spinal nerves
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matter W/ e kSacral

spinal nerves
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Fissure and sulci

The anterior aspect of spinal

cord possesses a deep midline Dorsal median sulcus

Dorsal column

groove called anterior median \ Dorsal median septum
f|SSU re. Dorsal gray column "|| / Central canal
\
. Lateral l ’
It extends along the entire  column \\
length of the spinal cord. y - l
. . \_.‘ Y —.___\._1
On the either side of the /
anterior median fissure it

Ventral white

. commissure
The posterior aspect of the ’ - |

spinal cord presents a shallow ventral column
posterior median sulcus, from

which posterior median

septum of neurogial tissue

extends into the substance of

the cord to variable extent.

presents antero-lateral sulci. ' ]

| Ventral gray column
Ventral median fissure



Spinal nerve roots

The anterior and posterior roots of the
spinal nerve unite within the
intervertebral foramina.

The anterior root is formed by 3 or 4

rootlets, which emerge the anterolateral g, gangiion

sulcus of the spinal cord.

Posterior root is formed by several
rootlets, which are attached to the
postero-lateral sulcus.

A short distance from the cord, the
rootlets unite and form a single root.

The ganglion (Dorsal Root Ganglion) on
the posterior root lies in the
intervertebral foramen.

Posterior horn

Posterior nerve root

Posterior

ramus ‘
| \ Anterior nerve root
Spinal nerve trunk

B Anterior ramus

Lateral
horn

|__Anteriol
horn

From C1 to L1 vertebrae, the anterior ... ™=

and posterior nerve root pass in front
and behind the ligamentum
denticulatum.

The portion of the spinal cord which
gives origin to a pair of spinal nervesis
termed spinal segment.




Spinal nerve roots

Since the spinal cord is shorter than
vertebral canal, there are variations of
the spinal nerveroots in the vertebral
canal, to reach the appropriate
intervertebral foramina.

Upper cervical root pass almost
horizontally, the thoracic nerve root
pass obliquely and lumbar and sacral
nerve roots descend almost vertically
downwards forming cauda equina.
(cauda=tail, equina=horse)
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Enlargement of spinal cord

* Cervical enlargement
— Region of C5 to T1 spinal segment
— The nerves arising from this segment form Cervical enlargement

brachial plexus
 Lumbarenlargement

— Region of L2 to S3 spinal segments. The nerves
arising from this segment form lumbar plexus

 Thevertebral levels of these enlargements are
quite differentfrom that of spinal segments.

 Cervical segment lies opposite C3to T1 ~ Lumbosacral enlargement
vertebrae Conus medullaris

 Lumbar enlargement lies opposite T9to L1

vertebrae Cauda equina

 These enlargements in spinal cord are due to
greatly increase mass of motor cells in the
anterior horn of grey matter in these spinal
segments.
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Internal structures

Spinal cord consists of a central mass of
grey matter made up of nerve cells and
peripheral mass of white matter made up

of fiber tracts. Dorsal median sulcus

Dorsal median septum
Central canal

Dorsal column

In cross section grey matter is “H”-shaped  porsal gray column

or butterfly shaped.
Lateral
It is divided into symmetrical right and left column AL
comma-shaped masses which are
connected across the midline by transverse
grey commissure.,

The central canal of the cord passes
through the center of the grey Ventral white

commissure. commissure Ventral gray column
Ventral median fissure

The lateral comma-shaped mass of grey Ventral column

matter has elongated posterior horn and
broad anterior horn.

The posterior horn is extended almost to
the surface of the cord but anterior horn
falls short.



Internal structures

Lateral horn/
Intermediate
column

* Inthe thoracic segments and uppertwo
lumbar segments (T1 to L2), a
triangular projection comes out from
the lateral side of grey matter between arain sterm S0HI
anterior and posterior horn which is 4

Ventral Horn

Dorsal

called lateral horn. 21N
Cervical enlargement 71 Cervical
* Posterior hornis connected to the
surface Igy a gelz?tlnous substance called
substantia gelatinosa. K Thoracts
 The anterior grey horns are largest in
. Lumbosacral enlargement NN
the cervical and lumbar enlargements Conus medullaris 7=\
as more nerve cells are there. /| Lumbar A
. : Cauda equina _ / '\ ﬁ, \
* Posterior column are largest in the ﬁ ——
cervical region. A\ Sacral

/ \
N

! Ventral



Grey and white matters

Grey matter of spinal cord
consists of

— Nerve cells (motor and
Sensory neurons)

— Neuroglia

— Blood vessels

White matter mainly
consists of nerve fibers and
large portion of them are
myelinated giving it a white
appearance.

In general posterior white
column is sensory, anterior
column is motor and lateral
column is mixed

Posterior Posterior
white column  median sulcus

Posterior gray
commissure

/’/"J \

v/

From posterior root

A

Functional Organization
of Gray Matter

The cell bodies of neurons
in the gray matter of the
spinal cord are organized
into functional groups
called nuclei.
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Anterior gray commissure
Anterior white commissure
Anterior median fissure

Anterior white column

Bl The left half of this sectional view shows important anatomical landmarks, including
the three columns of white matter. The right half indicates the functional organization
of the nuclei in the anterior, lateral, and posterior horns. The red arrows represent
sensory input from the posterior root and motor output to the anterior root.
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Posterior
median sulcus

Posterior gray
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Anterior root

v Structural Organization
of Gray Matter

The projections of gray
matter toward the outer
surface of the spinal cord
are called horns.

Dura mater

Posterior horn

Lateral horn

Arachnoid mater
(broken)

root
Central canal

Anterior gray
commissure

Anterior median
fissure

Pia mater ANTERIOR

B A micrograph of a transverse section through the spinal
cord, showing major landmarks in and surrounding the cord.
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Anterior horn

Spinal ganglion
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Blood supply

The spinal cord is supplied by
— Anteriorspinal artery
— Posteriorspinal artery
— Segmental arteries

Anterior spinal artery:

— Itis formed by union of two small spinal
branchesof right and left vertebral arteryin
the uppercervical canal.

Posterior spinal artery:

— Two posteriorarteries arises from vertebral
artery or posteriorinferior cerebellarartery.

Segmental arteries:

— These arteries are reinforced by the
segmental arteries (feeder arteries) to form
five arterial trunks.

Largest segmental arteries (radicular
artery) are at the T1 and T11th segmental
levels are called arteria radicularis magna
or arteries of Adamkiewicz.

Vertebral artery Basilar artery
Anterior spinal artery

Radiculo-medullary

Ascending cervical
artery of C3-C4

artery

Thyrocervical trunk Radiculo-medullary

artery of C5-C6

Radiculo-medullary
artery of C7-C8

Deep cervical artery
Costocervical trunk

Radiculo-medullary

Subclavian artery ~< artery of T3-T4

Posterior spinal artery

Radiculo-medullary
artery of T11-T12 or
artery of
Adamkiewicz

Radicular
lumbosacral
arteries

Medial sacral artery

Right lateral
o sacral artery

Right internal
iliac artery

Left

posterior
intercostal _
artery.__ 4

Q
Segmental
spinal artery



Blood supply

© Post. median
vein

by
/S "Midiine

Venous drainage:

VM N7 nastomosi
| 1 7./ \nestomosis
- A

Post. radiculo-
medullary vein

The veins drains the cord form

six longitudinal venous
channels around the cord.

— Two median longitudinal
— Two antero-lateral
— Two postero-lateral

These longitudinal venous
channels communicate with the
internal vertebral basilar venous
plexus.

The internal vertebral venous
plexus communicates above with
the basilar venous plexus.

Ant. radiculo-
- ;
STl Vel s network medullary vein

External vertebral venous plexus
(anterior part)

Basivertebral
vein

Segmental

©
ter

Dura ma

Internal vertebral

Intersegmental
venous plexus

vein

External vertebral
venous plexus
(posterior part)

| / . o
| ¢ Superior orbital
‘ \ g ——  fissure

Wy N L Middle cranial

Circular venous ———
plexus

Longitudinal
venous channels

™ Apexof petrous
bone

Cavernous sinus

Superior petrosal Basilar plexus

sinus

Inferior petrosal
sinus



Applied anatomy
will be discussed at the end of
Spinal cord — 2 lecture
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