Vertebral Column



Lectures Objectives

Describe the regions and curvatures of the vertebral
column and the number of vertebrae in each region.

Describe the basic components of a typical vertebrae and
their function.

|dentify and recognise the differences between cervical,
thoracic and lumbar vertebrae.

Describe and classify the joints associated with the
vertebral column.

Describe the location and general function of ligaments.

Name the true back muscles and understand their relative
positions and actions.

Understand the relationships of neural structures and
meninges to the vertebral column, including the points of
exit of spinal nerves



Vertebral Column

Also called the spine, backbone, or spinal column

Functions to:

— Protect the spinal cord and spinal nerves

— Support the head

— Serve as a point of attachment for the ribs, pelvic girdle, and muscles
— Form the axis of the body

— Important role in posture

Vertebrae and intervertebral discs (IVD) compose the
vertebral column

— Vertebral column ~ 72-75 cm
— W ofitis IVDs



Vertebral Column (Regions)

Cervical Region
— Cervical vertebrae (C1-C7)
— The atlas (C1) is the first cervical vertebra
— The axis (C2) is the second cervical vertebra

Thoracic Region
— Thoracic vertebrae (T1-T12)
— Articulate with the ribs

Lumbar Region
— Lumbar vertebrae (L1-L5)
— Provide attachment for the large back muscles

Sacrum

— The sacrum is a triangular bone formed by the union of
five sacral vertebrae (S1-S5)

— Serves as a strong foundation for the pelvic girdle
Coccyx
— The coccyx, like the sacrum, is triangular in shape

— Itis formed by the fusion of usually four coccygeal
vertebrae
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Curves of the Vertebral Column

e In newborn Curvatures:
* Single curve, concave anteriorly  copical 2)

» Lumosacral angle appears during

development _
Thoracic (1°)

e |nadult
e Primary curves (concave Lumbar (2°)
anteriorly) Sacral (1°)

— Thoracic and sacral are formed
during fetal development

e Secondary curves (convex
anteriorly)

— Cervical is formed when infant
raises head at 4 months

— Lumbar forms when infant sits
up & begins to walk at 1 year

Adult 4 years Newborn Fetus
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Curves of the Vertebral Column

* Functions of vertebral column curves
e Curves increase the column strength
* Help maintain balance in the upright position
* Absorb shocks during walking, and help protect the vertebrae from fracture

* \Various conditions may exaggerate the normal curves of the vertebral
column

* Kyphosis
* Lordosis
* Scoliosis
(g2)
;%; |
(a) Scoliosis {b) Kyphosis (c) Lordosis

Figure 07.25 Tortora - PAP 12/e
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Intervertebral Discs

* Found between the bodies of adjacent
vertebrae

e Thicker in cervical & lumbar regions (greatest
movement)

* Functions to:

— Form strong joints

— Permit various movements of the vertebral
column

— Absorb vertical shock



Intervertebral Discs

Intervertebral foramen @
e _\_;*‘“:;‘/__ Vertebral body

oo _V_
/ Nucleus p ===t (] Inferior
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~ pulposus | _L&m . ik PrOCess —is e - (V) foramen
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__\% ‘“xf_i--'- *h‘i‘{rt process
r_ N .- Intervertebral
Lo ] Bane
s ‘\x - Farming
{ — rygapophysial
. 9] {facet]) joint
Normal intervertebral disc Compressed intervertebral disc Lateral views

in a weight-bearing situation

* Content:

— Fibrocartilagenous ring (anulus fibrosus)
e Concentric layers
* Collagen bundles oriented in an alternative oblique directions

— Pulpy center (nucleus pulposus)
* Gelatinous material



Typical Vertebrae

* Vertebra typically consists of:
— A body (weight bearing)
— A vertebral arch (surrounds the spinal cord)
— Several processes (points of attachment for

muscles)

Parts: Functions:
Spinous —_
process (1)

T ranswerse
process (2)

— - Muscle atachment

Al

w, r'.-'-‘ ..-_;.__‘ V] " ) - =
Articular = L ™ Rastriction of
processes (4) el N \ mavement
Vertobral = e T B ™ Protection of
anch : ! spinal cord
Verebral — = Suppor of
body body weaight

(A)



Typical Vertebrae

Parts: Functions:

Spinous &"“—1——‘_1
process (1) Sy
Transverse

\

process (2)
\Q\\\ < I
= . .-"
e

Muscle attachment
and movement

Restriction of
movement

Articular ~
processes (4)

P S e AT CTREN
Vertebral LR c b-‘:,w Protection of
arch /f e spinal cord
Vertebral i Support of
body body weight
(A)

Inferior articular
process and facet

Transverse 3 ™ z
process \ 5 arch

& Pedicle

Superior articular
facet

Vertebral
foramen
Vertebral body
(bone derived
from centrum)

Epiphysial rim

(smooth bone

derived from

(8) anular epiphysis)
Superior views
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5 . ———Spinous process
ﬂv Lamina
Y \“‘i}\ Vertebral

Superior
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process )
Transverse A
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Superior vertebral
/ notch
T —— --}
? |

Pedicle

ul
! B 6 '__‘..j_\_‘—\!erlebral body
Spinous/}f’. L 1= &%_ o
process &=z Inferior vertebral
notch

Inferior articular

facet Lamina
(interarticular
part)
(€)
Inferior
articular Intervertebral
Process —L: (IV) foramen
Superior
articular
process
Intervertebral
(IV) disc
Forming
zygapophysial

) (facet) joint
Lateral views

Body (anterior)
— weight bearing

Vertebral arch

— Pedicles (cylindrical)
— Laminae (flattened)
Vertebral foramen

— Spinal cord and its
coverings

Seven processes

— 2 transverse
e Muscle attachment

— 1 spinous (posterior)
* Muscle attachment

— 4 articular
Vertebral notches on
pedicles

— Superior & inferior



Intervertebral Foramen & Spinal Canal

FPOSTERIOR = = ANTERIOR
POSTERIOR e Spinal cord
__— _—Facet of superior
- Spinous R — articular process
© process . Transverse . _ padicl
Facet of supenor f“' pProcess HHE W, = -l ICle
articular process “‘a , \{ v —— Sympathetic
ol gl ‘l.l'ertekljral arch: e -~ - chain (trunk)
Eﬁiﬂ oramen "YW sk ¢ A T spinal nerve
- o o me——— Padicle \1
connective tissue, {4 ' o :Q‘E”"E”Ebra'
blood vessels, / ! ; Body F SR ““xﬁ ramen
spinal cord ' : ﬂ . . Intervertebral disc
! 5 A ™ Body
Spinal cord - ¥ ~———
ANTERIOR ﬁﬁ;gg;‘: } ~ Inferior articular
{a) Superior view process

e Spinal canal is all vertebral foramena together

* Intervertebral foramen are 2 vertebral notches together
— Transmit spinal nerves and blood vessels



Typical Cervical Vertebrae (C3-C7)

Transverse
process

Triangular
vertebral foramen

Bifid spinous

. process
W
(

— 75~ Oblique, relatively
horizontal articular
facets directed primarily
superiorly and inferiorly

Uncus of body
(uncinale/
process)
Rectangular bodies
with concave

superior and
convex inferior \ A

surfaces /
Foramen \

transversarium |

-

Perforated transverse
processes with anterior
and posterior tubercles

(A) Cervical vertebra
Copyright @ 2010 Waalters Kluser Heaith | Lippnestt williams & wikiss

Smaller bodies
— Uncus of the body (elevated
superolateral margin)
Larger vertebral foramen

— triangular in shape

Transverse processes
— shorter
— transverse foramen
* For vertebral artery and veins except C7

* Anterior and posterior tubercles
— For levator scapulae & scalenes

— Carotid tubercle (anterior tubercle
of C6)

Spinous processes of C2 to C6 often
bifid
— C7 (prominens) has long prominent
spinous process

Superior articular processes face
posteriosuperior



angle of
mandible

transverse process of
fifth cervical vertebra

airin trachea _

“,

transverse process
of first thoracic
vertebra

clavicle

e " a
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joint between
articular processes
of the third and
fourth cervical
vertebrae

lateral synovial
joint between
adjacent vertebral
bodies

spinous process of

~ seventh cervical

vertebra

first rib

-




Atypical Cervical
Vertebrae

e C1 (Atlas)

— NO body or spinous process

— Ring shape bone

e Anterior arch

— Anterior tubercle

Posterior arch

— Posterior tubercle

— Groove for the vertebral a.

— Lateral masses

» Superior facets for occipital condyles

* Transverse process

— Nodding movement at atlanto-
occipital joint signifies “yes”

— More laterally placed than others

(atlas is the widest)

ANAEnGT arch
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Verabral boramen — -__._..
(lor spinal cond)

Posierior arch—"

Antenior lubercle

Facel lor dens

_~ Buperior articular
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—= | FANSYEISE lgament

of atlas
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Fomamen
Eribfesnnd rSfnm

Groo for verabral
artery
Fostenor ubarche

C1
(atlas)

Cc2
(axis)
C3

C4

C5

Cé

Cc7
(vertebra
prominens)

(B} Atlas (C1 vertebra),
suparion view
Dens of axis Groove for vertebral artery
J and first cervical spinal nerve
SUPiRIOR ' ~ A
'L‘-\‘, 3 ﬁ‘ ¢ ’ \V,)
')‘“’_‘ i - \ }.)/ “
\i 2 ¥y &
| S ¢ |
f'/ w : .%\
\\._.._ > ; ]\J
" AY \
). |
=4 & ;
- ‘/’,’\ {'::';;'\ . \'
' ‘
‘/‘ d ,_/’1"' e U
Z\ “J € N
Y L2 >
& |
2 4

INFERIOR ('’



Atypical Cervical Vertebrae

e C2 (Axis)

— Dens or odontoid
process

* from body of axis
— Superior articular facets
— Pivotal movement at

atlanto-axial joint
signifies “no”

Anterar lubercle
AnSErior arch —— EAGE] (O G808
Faramon for dons R Superior articular

Vartiebral foraman : N Jis Foramen
(lor spinal cord) \lr’v - trangversanum

Posierior arch—" " = (Grooinl 10 wEnabral

S, artery
(8]} Atlas (C1 vertebra), Posterior ubarchs
Suparior view
Girooves for
Dens of axis attachmant ol

alar ligagmants
Supenos articular
facat

Forarmen
transvarsanum

Postanor amicular
iaced for transvarsa
ligamenl of atns

Transvarsa process
Pars imeraricularis

= [nd@rior articular
[mige i

Lamiria

(C) Axis [C2 vartebira), Spinous process
posierosuperion wiew (bific)



Groove for
spinal nerve

(B) Lateral view, articulated typical
cervical vertebrae C4 and C5

Typical cervical vertebrae

Angles of left and
right mandibles

Anterior

of atlas arch
(C1) Posterior
arch

Dens of C2

Transverse
process

Inferior articular
process

Superior articular
process

Zygapophysial
(facet) joint

Spinous process
of C7
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Thoracic Vertebrae
(T1-T12)

* Larger and stronger bodies
(heart shape)

* Longer transverse processes

* Longer spinous process
(pointed downward)

* Facets or demifacets on body
for head of rib

* Facets on transverse processes

(T1-T10) for tubercle of rib

* Superior articular processes
face posteriolateral

/_"'"I

Spinous b POSTERIOR
process | |
Transverse - £ I P
process . ¥ E p ¢ —— Facet for articular
= _________,_—:\——’—’r k- part of tubercle of rib
min s 3 s

gimine \\ ’,a' = Superior articular facet
Vertebral foramen Lt Tl Pedicle

. I\_ _/'.i 2 ‘?_\

Superior demifacet

Body

ANTERIOR

7 1‘.\1;:“— Superior vertebral noich

Transverse process —— : )
Nl - Superior facet

' J,-r, 2 - Inferior vertebral notch
" \— Inferior demifacet
u s - — — Superior demifacet
I it ——
&7 T2-8 |
| e=r — Inferior demifacet
Superior articular ~—-._____\_f__‘ -
facet
| =~ === gyparior demifacet
Facet for articular —':} ot IS Lipariar
part of tubercle of rib |/ WSESN T9 Body
g J # Superior facet

Spinous process

Inferior articular Superior articular

process v 1 process
4
Intervertebral i AREE
foramen - U
boER T2 \
e ;;_a-.-.‘-.
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Lumbar Vertebrae (L1-L5)

Stron gest & la rgest POSTERIOR {B——————— Spinous process
Ik
. . : F| Superior articular facet
Body is large (kidney shape) Lamina — NI O e procese
L5 [ th I t Pedicle —\R lT ',.f. Vertebral foramen
— IS the larges g b
. (& 7 —— 5o
Vertebral foramen is ANTERIOR
triangular in shape iSperonviay
POSTERIOR _ ANTERIOR
— cervical > lumbar > thoracic Superior articular process Y ————— Superior vertebral notch
Transverse process —— g Y Body
Lamina j — '.
Tra nsverse p rocesses I on g an d Spinous process T g g \}_R—l Inferior vertebral notch
Inferior articular facet —————
slender (c) Right lateral view
—_ Accessory process POSTERIOR "_“:?\I____, P~ e ANTERIOR
« Attachment of lumbar - | (F \_; W Intervertebral foramen
intertransversarii mm. S Ama 5 o, B —— Intervertebral disc
. . S, ’"(.._ - B/ Body
Short thick spinous process ~ Tansverse process — W
. i _ T 2 I. |- _:'
( ba C kwa rd ) Spinous process — W & \’\Lf'—'c:__u—__.j Superior vertebral notch
—_— ba C k muscu |at ure w & \Ftlfﬂ#?} 2 J Inferior vertebral notch
Inferior articular facet ———< | o DAk
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Vertebral Column

T

Comparison of Major Structural Features of Cervical, Thoracic, and Lumbar Vetebrae

CHARACTERISTIC

Overall structure

Body
Foramina

Spinous processes

Transverse processes
Articular facets for ribs
Direction of articular facets
Superior
Inferior
Size of intervertebral discs

Table 07.04 Tortora - PAP 12/e

CERVICAL

[ Y

\ o
1 A
— -

< L
-

Small.

One vertebral and two transverse.

Slender and often bifid (C2-C6).

Small.
Absent.

Posterosuperior.
Anteroinferior.

Thick relative to size of vertebral
bodies.

Copyright © John Wiley and Sons, Inc. All rights reserved.
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THORACIC

(

“a

i

. 7

\

Larger.
One vertebral.

Long and fairly thick (most project
inferiorly).

Fairly large.

Present.

Posterolateral.
Anteromedial.

Thin relative to size of vertebral
bodies.

LUMBAR

[

I\

\ \,_,f\_ )

Largest.
One vertebral.

Short and blunt (project
posteriorly rather than inferiorly).

Large and blunt.
Absent.

Medial.
Lateral.

Massive.



Sacrum

Superior articular process

Sacral ala ‘

Base of sacrum ——;_________ N

_:-."

Sacral promontory - —
Anterior sacral ——ﬂ-ﬂ—
foramen J
| 1 -
Transverse line Aﬂr _ —HF”
\ j,.- 53 =
|
Y 54
p. O EE e
Apexof S GEm.
SaCrum e
Co 1~—\’— !‘,x'
Co2——— 1 Coccy»—
Co3 s
Co4— LF*Y

(a) Anterior view

Union of 5 vertebrae (S1 - S5) by age 30

— median sacral crest was spinous processes
— sacral alais fused transverse processes

Superior articular facet

.

%~ Sacral canal

{—L Sacral tuberosity

kI — Aurlcular surface

| H-—-—""‘"‘f FPosterior sacral
foramen

¥ —— Lateral sacral crest

i Median sacral crest

Sacral cornu

j_____—— Cocecygeal cornu
1 Transverse process
——0Co 1

(b} Posterior view

Sacral promontory (anterosuperior margin)

Sacral canal ends at sacral hiatus (laminae don’t meet)

Auricular surface & sacral tuberosity of sacroiliac joint

Anterior and posterior sacral foramina

— Ventral and dorsal rami of spinal nerves respectively



Base c}:-Lf sacrum

Sacral canal Superior Sacral canal

articular process  Superior Superior sacral
Sacral Anterior articular notch

. Auricular

1st sacral body ::“rzgt'an surface
Anterior il oy el S1)
cocrl S s T o Posterior Sacral

: S S e —giem sacral foramina tuberosity
foramina ,@;{@ Ww,-,,;ﬁ,_. S3
NN L Lateral mass Lateral crest Intermediate

sS4 crest
Inferolateral S5 Inferolateral angle )
angle . f Sacral hiatus
Transverse process pex o Cornua of sacrum
of COcCyX sacrum and coceyx j ——— Sacrococcygeal

) Base of Transverse proces natch
Apex of coceyx——— 1= coceyx of coccyx Apex of coceyx
(A) Anteroinferior view (B) Posterosuperior view
Nerve roots of
) cauda equina
rz — Median sacral crest / Zygapophysial joint

Spinal ganglion Sacral canal Sacroiliac joint,
Posterior ramus of
sacral spinal nerve
Posterior sacral
foramen
Anterior ramus of
sacral spinal nerve

foramen

Plane of
section

\x\*\\’t(fi '

- A\ Anterior sacral
L .

foramina

Auricular
surface

Sacrococcygeal joint

Coccyx (partly fused)

(C) Anterior view of sacrum,
sectioned coronally
through 1st sacral foramina

(D) Radiograph. Posteroanterior projection,
anteroposterior view
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Coccyx

Superior articular process Superior articular facet
Sacral ala l

Base of sacrum —-—i-_._i-.._g_—__:_

Sacral promontory - r
1

T Sacral canal
i fi— Sacral tuberosity
» .I |
R & — Auricular surface

- Fosterior sacral
b, foramen

i"l"‘“ﬂ Lateral sacral crest

Anterior sacral
foramen

Transverse line

Sacral hiatu

i o1
Co gj oy . Cocoyx— ‘Qh""‘_ki gg %
e o = Go4

(a) Anterior view (b) Posterior view

e Shape ..
e Coccygeal cornua
e Union of 4 vertebrae (Col - Co4) by age 30



Vertebral Column

Neural Content



Medulla oblongata

- Atlas (first cervical vertebra)

CERVICAL PLEXUS (C1-C5):

Lesser occipital nerve

Ansa cervicalis _——\\———4

Transverse cervical nerve
I

Supraclavicular nerve
Phrenic nerve

BRACHIAL PLEXUS (C5-T1): . g :
MusculocutanM' 7
Axillary nerve / =
Median nerve/ =
Radial nerve/ =
Ulnar nerve -

CERVICAL NERVES (8 pairs)

Cervical enlargement

First thoracic vertebra

&
& THORACIC NERVES (12 pairs)
8%
7 y
7 /
v/
Intercostal \‘_4
(thoracic) nerves == Lumbar enlargement
Subcostal nerve First lumbar vertebra

Conus medullaris

(intercostal nerve 12) 7{’

LUMBAR PLEXUS (L1-L4):

lliohypogastric nerve

lioinguinal nerve ———:/_—__/__:.—L”
Genitofemoral ne:‘ia_‘__—————'_‘—_)'——’ﬁ | -
Lateral femoral e A
cutaneous nerve e NV

Femoral nerve
Obturator nerve

LUMBAR NERVES (5 pairs)

Cauda equina

llium of hip bone

Sacrum

Superior gluteal nerve_____________‘____ﬁ SACRAL NERVES (5 pairs)
Inferior gluteal nerve X%

Sciatic nerve: / 7 5
Common fibular i

nerve
Tibial nerve

COCCYGEAL NERVES (1 pair)

Filum terminale

Posterior cutaneous
nerve of thigh

Pudendal nerve

(a) Posterior view of entire spinal cord and portions of spinal nerves

Spinal Cord

Flattened cylinder

16-18 Inches long &
3/4 inch diameter

In adult ends at L2
In newborn ends at L4

Growth of cord stops at
age 5

Cervical enlargement
— upper limbs
Lumbar enlargement

— lower limbs



Medulla oblongata

I ——————— Atlas (first cervical vertebra)

CERVICAL PLEXUS (C1-C5):
Lesser occipital nerve
Ansa cervicalis
Transverse cervical nerve
Supraclavicular nerve

CERVICAL NERVES (8 pairs)

Phrenic nerve ‘
BRACHIAL PLEXUS (CS_TL/’/' W=

MusculoculaneM 2

Axillary nerve / e

Medi 7
edllan nerve/ g~
Radial nerve e
Ulnar nerve >

Cervical enlargement

First thoracic vertebra

THORACIC NERVES (12 pairs)

Intercostal
(thoracic) nem/ /

2

LUMBAR PLEXUS (L1-L4): R/ ,/"
lliohypogastric nerve

llioinguinal nerve //.l—/‘
Genitofemoral n‘eze’—__—_—’_)_____/
Lateral femoral ! !

Lumbar enlargement

First lumbar vertebra
Conus medullaris

Subcostal nerve
(intercostal nerve 12)

LUMBAR NERVES (5 pairs)

Cauda equina

cutaneous nerve # llium of hip bone
Femoral nerve el _
Obturator nerve _W_. )\t = F 4
/{1 2 Sacrum
SACRAL PLEXUS (L4-S4): i)
Superior gluteal nerv e o SACRAL NERVES (5 pairs)
Inferior gluteal nerve 4

Sciatic nerve:
Common fibular
nerve

Tibial nerve

COCCYGEAL NERVES (1 pair)

Filum terminale

Posterior cutaneous
nerve of thigh

Pudendal nerve

(a) Posterior view of entire spinal cord and portions of spinal nerves

Inferior End of
Spinal Cord

Conus medullaris

— cone-shaped end of spinal
cord

Filum terminale

thread-like extension of pia
mater

— stabilizes spinal cord in
canal

Caudae equinae (horse’s tail)

dorsal & ventral roots of
lowest spinal nerves

Spinal segment

— area of cord from which
each pair of spinal nerves
arises



Spinal Nerves

* 31 Pairs of spinal nerves

* Named & numbered by the
cord level of their origin
— 8 pairs of cervical nerves

D‘D.Cl“(] .G‘.O

g :
o ‘-/D"D'D ofofofofolo

(C1 to C8)
— 12 pairs of thoracic nerves
(T1to T12)
— 5 pairs of lumbar nerves
(L1 to L5)
— 5 pairs of sacral nerves D 3
(S1 to S5) DD -
— 1 pair of coccygeal nerves

* Exit through the IVF




Spinal Cord & Spinal Nerves

Posterior (dorsal)
root of spinal nerve
Posterior (dorsal)
root ganglion \ y//,/ Posterior rootlets

Spinal nerve P NEX —"// Posterior gray horn

. / ﬁ—__\_ﬁ__ . .
Lateral white column / J Posterior median sulcus
Anterior (ventral) root —— - - a’k - Posterior white column
of spinal nerve \ (
Central canal ~) -

Axon of sensory neuron

‘; A | e ; .-
Anterior gray horn —/;:,)/\
Anterior white commisw y

Anterior white column

Lateral gray horn

Cell body of
sensory neuron
Cell body of motor neuron

Anterior median fissure

Nerve impulses
for sensations
Nerve impulses to
effector tissues
(muscles and glands)

Anterior rootlets

Axon of motor neuron

(a) Transverse section of thoracic spinal cord

* Spinal nerves begin as roots
* Dorsal or posterior root is incoming sensory fibers

— dorsal root ganglion (swelling) = cell bodies of sensory nerves
* \Ventral or anterior root is outgoing motor fibers



Spinal Nerves: Level of Exit

\ehy

Cervical nerves

C1-C8 e
— C1-C7 exit above the e ¥
corresponding vertebra 1
— C1 exit between the atlas 5 i
and the occipital bone ok
— C8 exit between the C7 and ofs
T1 vertebrae Y
From T1 to L5, spinal g
nerves exit from the IVF N ofe
below their encountered
vertebrae [ = ol
S1-S4 rami exit from their A G
encountered sacral 5‘}&?&;3%
foramens il A

S5 & Col exit from sacral
hiatus




TABLE4.13. NUMBERING OF SPINAL NERVES AND VERTEBRAE

Level of Exit from Vertebral Column

Cervical 8 (C1-Ca) Merve C12 (suboccipital nerve) passes superior to arch of vertebra C1
Merves C2-C7 pass through IV foramina superior to the corresponding vertebras
Narve C8 passes through the IV foramen between vaertabra C7 and T1

Thoracic 12 (T1-T12) Nerves T1-L5 pass through IV foramina inferior to the corresponding vertebrae

Lumbar 5 (L1-L5)

Sacral 5 (51-55) Merves 51-54 branch into anterior and posteriar rami within the sacrum, with the respective
rami passing through the anterior and posterior sacral foramina

Coccygeal® 1(Col) The 5th sacral and coccygeal nerves pass through the sacral hiatus

“The first carvical nerves lack posterior roots in 50% of people, and the coccygeal nerves may be absent

(Modified from Barr's The Human Nervous Sysfam.)




Structures Covering the Spinal Cord

ligamentum denticulatum
anterior gray calumn
oray dura mater

arachnod mater
pia mater

poslerior gray column

dura maler
i x arachnoid mater

gray matter

white matier
posterior rootlets
of spinal nerve
posterior root

pia mater

filurn terminale ganglian

paslerior rool S =med cningl nerve
ganglion - 1
. anterior rootlets
A ¥

of spinal nere

arachmoid mater

dura rrater

dura mater

pasterior gray column or horn

spinal nerve
arachmoid mater

ligamentum denliculatum J pia mater
pOStenor root
posterion

anterior root

lateral gray column or harm
anterior gray column or horn subarachnaid space filled
with cerebrospinal fhuld

central canal

root ganglion

spinal nerve

Vertebrae
Epidural space filled with fat

Dura mater

— Dense irregular CT tube

Ends at the lower border of S2
Follows the nerve roots and become
continuous with epineurium
Subdural space filled with interstitial

fluid

Arachnoid = spider web of collagen fibers

Ends at the lower border of S2
— Follows the nerve roots into the IVF

Subarachnoid space = CSF
Lumbar cistern (enlargement in
subarachnoid space)
. 12-S2
Pia mater
— Thin layer covers BV
— Denticulate ligaments hold SCin

place



Innervation

Posterior rami of the spinal
nerves

— Cutaneous branches innervate
the skin of the back

— Muscular branches innervate
the back muscles
Dura matter innervated by the
recurrent meningeal branches
of the spinal nerves

— Afferent and sympathetic fibers

IVD is innervated by the
meningeal branches

Zygapophysial joints is
innervated by the articular
branches of the posterior rami

of the Back

spinous
process  articular branch
thoracic
spinal -
nerve

z
\_/

meningeal
branch of
spinal nerve

P
<
=

posterior ramus
of spinal nerve

posterior ramus

anterior ramus of of spinal nerve

spinal nerve

anterior ramus of

gray ramus communicans .
‘ spinal nerve

white ramus communicans

sympathetic trunk



Vertebral Column



Joints of Vertebral Bodies

-

Superior vertebral notch
N /

Superior articular

Cartilaginous joint- o
SymthSiS PSS % f f\?i:oar;rrlferﬁewithin

lntemenebralﬁ__?gzgfjgli
(V) foramen n . (~Intervertebral
{ : (IV) disc

Vertebral bodies D
covered with thin plates e

of hyaline cartilage

VD e P

Copyright @ 2010 Walters Kluwer Health | Lippincott Williams & ufilkinz

Anulus fibrosus of
IV disc (dissected

to show concentric
layers)

.|

Ligamentum flavum

Nerve supply:

meningeal branches of @ mm e awen o
. \/{‘\i/l\\t{ ﬁfj

the spinal nerves N =2

pulposus @. bafdﬁ

- .

Nucleus
pulposus

N

Anulus

Concentric™ |
lamellae

Intervertebral  Epiphysis
notch

(A) Anterosuperior view, vertebral (B) Lateral view of disc (C) Lateral view of disc when (D) Anterior view
column transversely sectioned when recumbent erect (weight bearing) during lateral
through IV disc flexion
2010 Wolters Kiuwar Health | Liooincott Willisms & ilkins



Joints of Vertebral Bodies

* Ligaments

— Anterior longitudinal
ligaments
* Wider & stronger
* Attached to the vertebral
bodies and the IVD
— Posterior longitudinal
ligaments

* \Weak and narrow

Superior articular
process

Transverse
process and
transverse

costal facet Inferior
; rticular

Zygapophysial o

joint cavity procens

Pedicle of

vertebral Ligamentum

arch {cut) Bavum

Intervertebral

foramen

Lamina of Posterior

vertebral arch longitudinal

ligament

Vertebral body Anterior

longitudinal

Anterior ligament
longitudinal covering
ligament vertebral
blending with body
anulus fibers

of IV disc Foramina

for blood
vessels
»  entering/
. % exiting
=¥ vertebral
bodies

Intervertebral ——_°

disc p SR
tﬁfh‘nwg '

Anterior view
Copyright 2010 Wolters Klumer Health | Lippincott Whlliams & Wikins



Lumbar IVF

IVF become narrower
from L1 to L5

Spinal nerves become
larger from L1 to L5

Increase the chance of
nerve encroachment in
the lower vertebrae due
to IVF stenosis

Processes:
Lamina (@ Spinous Articular facet
Vertebral 9\\ Mammillary
foramen ~ g i 7—— Transverse
Accessory

Pedicle

Body
Superior articular

(B) Posterior view

(A) Superior view

X Spinous and
Superior inferior articular ny
articular processes (facet) joint
process of of superior Intervertebral
inferior vertebra foramen
vertebra Transverse Radiological

“joint space”
Vertebral body
lliac crest
Sacral promontory-

process

Pars
interarticularis

(D) Lateral view
*Red line indicates plane of section for (C)

(C) CT scan, inferior view (E) Lateral radiograph

12th rib il
L1 vertebra
Spinous process

Zygapophysial
(facet) joints

Pedicle

Transverse process

(F) Anteroposterior radiograph

Copyright @ 2010 Wolters Kluwer Health | Lippincott Williams & Wiking



Lumbar IVD

Lumbar IVD are thicker
compared with other regions

Relative thickness of lumbar
and cervical IVDs to the
vertebral bodies are higher
than thoracic ones

Lumbar IVDs are thicker
anteriorly to cope with the
curvature

Nucleus pulposus is more
posteriorly located from the
center

— Posterior part of the annulus
fibrosus is weaker

— Herniation of IVD is mostly
posterolateral

* Mostly affected IVD between L4-
L5 or L5-S1

Processes

Lamina Articular facet

V rtel b al (g\ Mammllan,' f :
foram /' '\LiTransverse I8
Accessory 8

Pedicle
Body
(A) Superior view

nnnnnnn

Superior nier or articular tacet) jont
articular processes ] Joi
process of of superior *~& Intervertebral
inferior vertebra foramen
vertebra Transverse Radiological

“joint space”
Vertebral body

lliac crest
Sacral promontory-

(E) Lateral radiograph

process

Pars
interarticularis ™=

(D) Lateral view
*Red line indicates plane of section for (C)

(C) CT scan, inferior view

12th rib —+—
L1 vertebra—g
Spinous process

Zygapophysial
(facet) joints

Pedicle

Transverse process =
L4 vertebra
L5 vertebra

Tium <SS

(F) Anteroposterior radiograph



Joints of Vertebral Arches

* Also called zygapophysial

joints
* Plane synovial joint
between the superior &

inferior articular processes

— Articular facets
— Capsular ligament

* Nerve supply: articular
branches from posterior
rami of the spinal nerves

/Superior vertebral notch

Superior articular _\h \

process

Position of exiting
spinal nerve within
IV foramen

Intervertebral — <S8 * T

(IV) foramen n } "»_}—Intervenebral

| (IV) disc
Articular capsule of

zygapophysial
(facet) joint

.

— Anulus fibrosus of
IV disc (dissected
to show concentric
layers)

Ligamentum flavum

Inferior articular
process

Lateral view Inferior vertebral notch

Copyright @ 2010 Wolters Kluwer Health | Lippincott Williams & Wilkins

~ process  articular branch

posterior ramus

of spinal nerve

posterior ramus

anterior ramus of

spinal nerve

gray ramus communicans o B e an‘t ffffffffff of
; : ! rve

white ramus communicans !

sympathetic trunk
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Joints of Vertebral Arches

Ligaments

Supraspinous ligament (Between tips of

spines)

Interspinous ligament (Between spines)
Intertransverse ligaments (Between

transverse) processes

Ligamentum flavum (Between laminae)

Intervertebral (IV)
disc

Posterior longitudinal
ligament

Pedicle (cut)

Lateral costo-

Inter- fransverse

trangvarse ligament

ligament

Transvarse

process

Joint capsules

of sial

ioi;’;gﬂmpm Interspinous
ligament
Supraspinous
ligament

Superior articular

process
Transverse
process and
transverse
costal facet Inferior
: rticular
Zygapophysial a
joint cavity process
Pedicle of
vertebral .
Ligamentum
arch (cut) flz?vum
Intervertebral
foramen
Lamina of Posterior
vertebral arch |0ngitudina|
ligament
Vertebral body Anterior
longitudinal
Anterior ligament
longitudinal covering
ligament vertebral
blending with body
anulus fibers :
of IV disc £t rorgrlr:’a
. R i or bloo
A T T X
Intervertebral --_.___._,\ ATHIRE vessels
disc P L B, ontering/
- TR o o it /- X exiting
S i % vertebral
' e | ’ bodies

Anterior view



Lumbar Zygapophysial Joints

e Superior articular
processes face medially
Rotate medially with

successive vertebrae
until it faces posteriorly

* T12-L1 Zygapophysial
Joints are sagittally
oriented

L5-S1 Zygapophysial
Joints are coronally
oriented

Processes:

S C Swinoys Articular facet
Vertebral \ &\ Mammlllary 4 /’L
foramen <o —Transverse R/

\ : “‘(x A : V/)
: ) ccessory of
Pedicle . 4 o
.f—-—-ilnlerlor articular

Body process

Superior articular
process

(A) Superior view (B) Posterior view

Spinous and

Superior inferior articular shid
articular processes (facet) joint
process of of superior *~x Intervertebral
inferior vertebra foramen

vertebra Radiological

“joint space”
Vertebral body

lliac crest
Sacral promontory:

Transverse
process

Pars
interarticularis ™

(D) Lateral view
*Red line indicates plane of section for (C)

(C) CT scan, inferior view (E) Lateral radiograph

L1 vertebra
Spinous process

Zygapophysial
(facet) joints

Pedicle

Transverse process <
L4 vertebra
L5 vertebra

llium =

(F) Anteroposterior radiograph

Copyright @ 2010 Wolte s Kiuwer Health | Lippineott Williams & Wilkins



Lumbar Puncture

Lumbar puncture is used

to withdraw CSF for
diagnostic purposes

LP performed from lumbar

cistern to avoid the

damage to the spinal cord
LP approached mostly in

L3-L4 or L4-L5

Epidural anesthesia

— Target the epidural space

— Same approach as LP

— Could be approached from

the sacral hiatus

Lumbar spinal

puncture for —-p—

spinal
anesthesia
Lumbar injection
for epidural

anesthesia

Filum terminale

Ligamentum
flavum

Subarachnoid
space

ligament =+~ Conus medullaris

Interspinous
ligament

CSFin lumbar
cistern

Extradural —
(epidural) space

1 Spinous process
S| of L4

Extradural space
in sacral canal

Sacrum

Sacral hiatus
Lumbar spinal puncture

alth | Lippincott williams & Wilkins



anterior
basilar part atlanto-occipital

Atlanto-Occipital Joints ___“=t— 7™

 Between occipital condyles
and lateral masses of atlas

* Synovial joints
* Flexion & extension

* Ligaments

— Anterior atlanto-occipital
membrane
e Continuation of anterior
longitudinal ligament
e Between anterior arch of atlas
& margin of foramen magnum
— Posterior atlanto-occipital
membrane
e Connects posterior arch with

the margin of foramen
magnum

capsule of

atlanto-occipital s
joint

capsule of

atlanto-axial

joint anterior

longitudinal
vertebral artery |igagment

A

external occipital protuberance
occipital bone

posterior
atlanto-occipital |
membrane
posterior arch of atlas

vertebral artery

ligamentum flavum

spine of axis

7 Lippincott williams & Wilkinz.



Atlanto-Axial Joints

Occipital
condyles
Lateral mass
of atlas (C1)

Dens of axis
(C2)

Body of axis
(C2)

Lower row
of teeth

Anteroposterior radiograph of C1 and
C2 (taken through open mouth)

Lateral mass
of atlas (C1)

Dens of axis (C2) <5

Body of axis (C2)

C3 vertebra ~
Anterior view

(E) Articulating atlas and axis (C1 and C2
vertebra) as viewed radiographically

Copymght @ 2010 Wenam Kiumad Ma ML | Lippacen WUlAm & Wiking

* Three synovial joints

— Between the dens of axis &
anterior arch

— Between the lateral masses

* Rotation movement

Lateral
atlanto-axial

joint Body Facet for atlas

=K
Dens of axis 7 k
Vertebral forame:\/: s
(for spinal cord) \

Superior articular
facet

Transverse process

T
==
S
e
Ly

Inferior articular
process

Lamina
(D) Axis (C2 vertebra), \/ Spinous process
superior view (bifid)



Atlanto-Axial Joints

* Ligaments
— Apical ligament

* Between apex of dens & margin of

foramen magnum
— Alar ligament
* Lateral to the apical ligament

* Between dens & occipital condyles

— Cruciate ligament
* Transverse band

— Connects the lateral masses of atlas

* Vertical band

— Between the body of axis (posteriorly)
to the margin of foramen magnum

(anteriorly)
— Membrana tectoria

e Continuation of the posterior
longitudinal ligament

* Posterior to dens of axis & apical, alar,

& cruciate ligaments

superior band of

4 h membrana tectoria
cruciate ligament

basilar part of occipital bone
vertebral artery N\ ...\

anterior

2 BEEAY S al Vi atlanto-occipi
transverse \_ NG R e s/ membrane
band of EINA ’
cruciate
ligament )
apical
posterior ligament
atlanto-occipital Vs anterior
membrane M ' arch of atlas
posterior arch of atlas Tz odontoid
L =5
inferior band of 7~ h{[“ﬁk
: : N s
cruciate ligament b0
C  spine of axis
body of axis

membrana tectoria (cut)

dorsum sellae ‘
superior band of

cruciate ligament (cut)

apical ligament

alar ligament

transverse band of
cruciate ligament

process of axis - By transverse

&&@J process of atlas

, accessory
R &/ atlanto-axial

ligament
inferior band of

cruciate ligament

D

transverse process of axis

membrana tectoria (cut)

Copyright @ 2007 Lippincott Williams & Wilkins,



Vertebral Column



Descending (superior)
part of trapezius

Extrinsic Back o

IVI u S C | e S e Z o o W Middle part of trapezius

Ascending (inferior)
part of trapezius

} Cutaneous branches of posterior rami

Teres major

S U p e rfi C i a | I aye r Eg:g:'(zﬁexﬁs)m’y Triangle of auscultation
» Axioappendicular mm. }gg;;!;;;u;;amhew
Trapezius

— Trapezius m.
— Latissimus dorsi m. Lateaiimis dorel
— Levator scapulae m.
— Rhomboids mm.

Posterior view

Intermediate layer

. Serratus
> Resplratory muscles posterior

— Serratus posterior superior m. SRRt
e Deep to rhomboids

* Nerve supply: 1-4 intercostal
nerves

— Serratus posterior inferior m.

* Deep to latissmus dorsi

* Nerve supply: last 4 intercostal
nerves

Thoracolumbar fascia

MNuchal ligament

Spinous
process, T1

Spinous
process,
Ti1

Serratus
posterior
inferior



IELICRES IR Muscles Connecting the Upper Limb to the Vertebral Column

Muscle Origin Insertion MNerve Supply MNerve Roots® | Action

Trapezius | Occipital bone, Upper fibers into | Spinal part of X| cranial Upper fibers elevate
ligamentum lateral third of accessory nerve the scapula;
nuchae, spine of clavicle; middle| nerve (motar) (spinal part)| middle fibers pull
seventh cervical and lower fiberg and C3 and 4 scapula medially;
vertebra, spines into acromion (sensaory) lower fibers pull
of all thoracic and spine of medial border of
vertebrae scapula scapula downward

Latissimus | lliac crest, lumbar | Floor of bicipital | Thoracodorsal C6, 7, 8, Extends, adducts,

dorsi fascia, spines of groove of nerve and medially

lower six thoracic| humerus rotates the arm

vertebrae, lower
three or four ribs,
and inferior
angle of scapula

Levator Transverse Medial border of | C3 and 4 and C3,4,5 Raises medial border
scapulae processes of first scapula dorsal of scapula
four cervical scapular nerve
vertebrae
Rhomboid | Ligamentum Medial border of | Dorsal scapular | C4, 5 Raises medial border
minar nuchae and scapula nerve of scapula upward
spines of seventh and medially

cervical and first
thoracic vertebrae

Rhomboid | Second to fifth Medial border of | Dorsal scapular | C4,5 Raises medial border
major thoracic spines scapula nerve of scapula upward
and medially

“The predominant nerve root supply is indicated by boldface type.
From Snell RS: Clinical Anatomy. 7th Ed. Philadelphia: Lippincott Williams & Wilkins, 2004, p. 499,




IEL R ES S Muscles of the Thorax

Name of Muscle Origin Insertion Nerve Supply Action
Serratus posterior Lower cervical and | Upper ribs | Intercostal Raises ribs and therefore
superior upper thoracic nerves inspiratory muscles
spines
Serratus posterior Upper lumbar and | Lower ribs | Intercostal Depresses ribs and therefore
inferior lower thoracic nerves expiratory muscles

spines

From Snell RS: Clinical Anatomy. 7th Ed. Philadelphia: Lippincott Williams & Wilkins, 2004, p. 68.



Intrinsic (Deep) Back Muscles

* Nerve supply: posterior rami

of spinal nerves

e Control movements of
vertebral column and
maintain posture

* Three layers
— Superficial
— Intermediate
— Deep

External occipital

protuberance | D/

Spinous process of C7

Copyright & 2010 Walters Kluwer Health | Lippincott Williams & Wilkins

| Mastoid
» EA/ process
=] Longissimus

Transverse
process of C4

Angle of 2nd rib
capitis

liocostalis
cervicis Angle of rib

) ) Longissimus
Illocos_talls thoracis
thoracis

Longissimus

lliocostalis
lumborum

liocostalis

liac crest

Posterior
superior
iliac spine

Copyright @ 2010 Wolters Kluwer Health | Lippineott Williams & Wiking

T Mastoid process

Nuchal ligament

Splenius capitis

Spinous process of T4

MNuchal ligament

Spinalis cervicis

Spinous process of T1

Spinalis thoracis

Spinalis

Spinous process of L2

Rotatores
—_ | Multifidus Transversospinales
N Semispinalis
! Spinalis

_ Longissimus} Erector
7 i spinae

posterior
Latissimus dorsi

Thoracic ?
Trapezius

spinous
process



Intrinsic (Deep) Back Muscles

e Superficial layer

— Splenius mm.
* Splenius cervicis m.
* Splenius capitis m.

» extend the head and neck, and laterally flex and rotate the head

External occipital
protuberance N/ i

W Mastoid process

Nuchal ligament

Splenius capitis

Spinous process of T4

Spinous process of T6

Copyright @ 2010 Walters Klower Health | Lippincott Williams & Wilkins



TABLE 4.4, SUPERFICIAL LAYER OF INTRINSIC BACK MUSCLES

[ ot ot | v

Splenius

Muchal ligament and spinous
processes of Gy—T3 or T4
vertebras

Splenius capilis: libers run
superalaterally to mastaid
process of temporal bone
and lataral third of suparior
nuchal line of occipital bone
Splenius cenidcls: tubercles
of transversa processas of
C1-C3 or G4 vertebrae

Pastarior rami of spinal
nerves

Acting alone: laterally flax
neck and ratate head to side
of active muscles

Acling logether: exiend head
and neck




Intrinsic (Deep) Back Muscles

* Intermediate layer

— Errector spinae mm.

* lliocostalis (lateral
column)

* Longissimus
(intermediate column)

* Spinalis (medial column) =

» Run longitudinally

» Major extensor of the
vertebral column

capitis

lliocostalis
cervicis

liocostalis

: thoracis
thoracis

lliocostalis
lumborum

lliocostalis

,,

liac crest

\ Posterior /
7 \ superior ;
(| iliac spine /

Copyright & 2010 Wiolters Kluwer Health | Lippincott Williams & Wilkins

Transverse . Mastoid
process of C4 =3 process
Angle of 2nd rib E Longissimus

Longissimus

Longissimus

Nuchal ligament

Spinalis cervicis

Spinous process of T1

Spinalis thoracis

Spinalis

/SRR S— Spinous process of L2

Rotatores
— | Multifidus

\\

Transversospinales
Semispinalis
Spinalis
Transverse process

: Longissimus Erector
lliocostalis spinae

JE="_Z_Serratus
posterior

Latissimus dorsi
Trapezius

Thoracic
spinous
process



Semispinalis capitis
Stemocleidomastaid Sternocleidomastoid (SCM)

Splenius capitis

Levator scapulae Levator scapulae

Splenius cervicis

lliocostalis cervicis

Longissimus thoracis

lliocostalis thoracis

Spinalis thoracis

Superficial layer

Longissimus of intrinsic back
muscles—erector

liocostalis spinae

Posterior rami )
10th rib
lliocostalis lumborum
Aponeurosis of transversus

Gluteus maximus




TABLE 4.5. INTERMEDIATE LAYER OF INTRINSIC BACK MUSCLES

N L R LT e R e

Erector spinae
lincostalis
Langissimus

Spinalis

Arises by a broad tendon
from postarior part of lac
crest, posterior surface of
sacrum, sacroiliac liga-
mients, sacral and inferiar
lumbar spincus processes,
and supraspinous ligament

facastalis; lumborum,
tharacis, cenvicis: fibers run
superiarly to angles of lowear
ribs and cervical tfransverse
processas

Longissimus. thoracis,
cervicis, capitis; fibers run
supariarly 1o ribs betweaan
tubarcles and angles to
transverse processes in
tharacic and carvical
regions, and to mastoid
process of temporal bang
Spinals: thoracls, cemnvicls,
capitis; fibars run supeanorly
1o spinous processes in the
upper tharacic region and
to cranium

Pesterior rami of spinal
narvas

Acting bitaterally: extend
veriebral column and head;
as back is flaxed, contral
movement via eccentric
contraction

Acling unilaterally: laterally
flex vertebral column




Intrinsic (Deep) Back Muscles

* Deep layer
— Transversospinalis muscle
group

» Run from transverse process

to spine of vertebrae above

» Help rotate and extend
vertebrae
e Semispinalis

— Semispinalis capitis,
thoracis, and cervicis

Multifidus
Rotators

— Deepest mm.: Interspinales

intertransversarii, levators
costorum

Vi

Tip of transverse process

Neck of nn—

Tubercle of rib

Superior
costotransverse ligament -

Lateral

(B)

Spinalis
thoracis

Posterior views
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu | Lippincott Williams & Wilkins
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- |
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costotransverse ligament f ]
s - e ! |

/

Rotatores brevis
and longus

Levator costae

Posterior longitudinal ligament

Lumbar

Cervical ~ ¢
interspinal
Cervical =——{ =]
intertransverse
Rotatores
e Multifidus }Transversospinalis
mispinali
Rotatores e Semispinalis
Spinalis
Longissimus - Erector
[ lliocostalis) spinae
Levatores y
costorum \ £ /

posterior
Latissimus dorsi

Thoracic Traeskis
Lumbar spinous
intertransversarii process

(D) Transverse section




TABLE 4.6. DEEP LAYERS OF INTRINSIC BACK MUSCLES

[ romma [ ou e[ o

Deep layer

Transversospinalis
Semispinalis
Multificdus

Rotatores (brevis
and langus)

Transverse processes

Semispinalls: arlisas fram
transvarsa pracassas of
Ca4-T12 vertebras

Muiliftdus! arisas Tram
posterior sacrum, poste-
rior superior iliac sping
af llium, aponaurasis of
eractar spinae, sacroiliac
ligaments, mammillary
procassas af lumbar
vertebrae, fransverse
processes of T1-T3,
arficular processas af
C4-C7

Rotataras: arise from
transversa processas of

veriebrae; best developed
in thoracic region

Spinous processes of
mare superiar vertebras
Semispinalis: tharacis,
cervicis, capitis; fibers

run superamedially o
accipital bong and spin-
OUS processes in thoracic
and cemvical regions,
spanning 4—& segments
Multifidus. thickest in
lumbar reglon; libers pass
obliquely superomedially
ta entire length of spinous
processes, located 2-4
segments superior 1o
proximal attachment

Hotatoras: fibars pass
superameadially to attach
to junction of lamina
and lransversa process
OF Spinous process of
vertebra immediately
(brevis) ar 2 segments
(longus) superiar to
vertebra of attachment

Pasterior rami of spinal
narves?

Extension

Semispinalis: extands
head and tharacic and
cervical regions of verie-
bral column and ralalas
them contralaterally
Musitifiols: stabilizes war-
tebrae during local move-
ments of vertebral
calumn

Rotatoras: stabillza ver-
tebraa and assist with
local extensicn and rota-
tory movemeanls

of vertebral column; may
function as argans of
praprioception

Minor deep layer

processes of CF and
T1-T11 vertebraa

insert an rib between
tubercle and angle

spinal nerves

Interspinales Superior surfaces of spin- | Inferior surfaces of spin- Posterior rami of spinal Aid in extension and
aus processes of cenvical ous processes of veriebra | nerves rotation of veriebral
and lumbar vertebras suparior to wartabra aof column

proximal attachment

Intartransversarii Transverse rocesses Transverse processes of Pasferior and antarior rami | Aid in lateral flexion of
of cervical and lumbar adjacent veriebrae of spinal nerves® varfabral celumn; acting
vertebrae bilaterally, stabilize

vartabral eelumn

Levatores costarum Tips af transverse Pass infarclaterally and Pasterior rami of CB-T11 Elewvate ribs, assisting

respiration; assist with
lateral flaxion of vartabral
colurmn

Mozt back muscles are innervated by pasterior rami of spinal narvas, but a few are innarvated by anterior rami. Anterior intertransverse muscles of the cendical
regian are supplied by antenar rami,




