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Schwann  Schwann cell
cellnucleus  cytoplasm

Neurclemma  Axolemma  Myelin sheath  Schwann Node of

cell nucleus Ranvier

Schwann cell
Membrane
Nucleus
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Group classification by number

(sensory fibres only)
4 o p
v I A | | IV
I i | i |
o | | | | |
i | | | |
| | I | I
| | I | I
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I I Type classification I I
1 byletter (all fibres) | i
| | | |
| I | I
| I | I
| | | |
| I | I
| | | |
| | | |
| i i
| |
I
Time after stimulus
Stimulus
Conduction ———— I i
velocity 120 7030 15 12 2 0.5ms
‘ 11 | | |
Diameter 20 12 5 2 1 0.5 um

Myelinated Unmyelinated
nerve fibres nerve fibres
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PERIMYSIUM Axon of motor neuron

Muscle fibre
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Blood capillary

FASCICULUS S Blood vessel
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muscular contraction
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Direction of
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Movement component
of muscular contraction
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Clavicle

Scapula
Pectoral Humerus
Acromioclavicular
Shoulder
F
Arm
o
______ ""‘ﬂ" Elbow
Superior radioulnar
Radius

Foraarm

Ulna

Inferior radioulnar

" — o Radiocarpal
%2::1:' y Midcarpal
——————— Carpomatacarpal

Metacarpophalangeal

"
== Interphalangeal

Palmar
surface
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surface

Metacarpal
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Coracoid
Process

Acramion

Supraspinous fossa
Acromial angle
Glenoid fossa
Spine Infraglencid tubercle

Spinoglenoid notch

Clavicular

Superior angle
facet

Infraspinous
fossa

Medial
border

Suprascapular
notch

Subscapular
fossa
Inferior angle

a Lateral
border

Inferior angle



Coracoid

Acromion
process
Acromial
angle
Supraglenoid
tubercle

Glenoid fossa
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tubercle
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border

Subscapular
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Inferior angle
a
Deltoid tubercle
b
Articular facet for sternum
Acromial facet and costal cartilage

Trapezoid  Conoid Subclavian Costoclavicular
line tubercle groove roughened area
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Trochlea €p _ Medial epicondyle
Capitulum
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ULNA ULKA

Olecranon
Trochlear notch Carongid
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— Head
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Radial
tuberosity Radial fuberosity
Neck Head
Ulnar ek Ulnar styloid

styloid : : ; pro
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Articular surface
for lunate
Articular surface
for scaphoid
Radial
styloid
process Ulnar styloid
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for infra-articular disc
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Middle phalanx
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metacarpal

Body of
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Sesamoid bone

First metacarpal

Base of
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Styloid process
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Teres minor

Infraspinatus



Bicipital
aponeurosis
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Trapezius
Deltoid Deltoid

Teres Q
major
/ Pectoralis
major

Latissimus
dorsi \\ ©
Latissimus

dorsi
Long head {
Lateral head —Triceps ] Bicipital

Coracobrachialis

Biceps

Brachialis

aponeurosis
Tendon
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Supinator crest

Radius

Ulna



Medial
epicondyle

Pronator
teres

Pronator
quadratus
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— Brachioradialis

-Extensor carpi radialis longus
~ Extensor pollicis brevis

9 ~ Extensor carpi radialis brevis - Abductor pollicis longus
\\'--._____‘.. ' \ Extensor digitorum - Cistal head of radus
. _—
a
~__ \
_--’:_h_‘_ I (
|

s T

Styloid process of ulna
Anconeus L Head of ulna
Subcutaneous posterior border of ulna

Clecranon
Flexor carpi ulnaris

- Lateral epicondyle

- Extensor digiti minimi

- Extensor carpi ulnaris
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Digital fibrous sheath

 Flexor Digital synovial sheath
digitorum N
B superficialis Palmar digital
Flexor arlery and nerve
digtorum Proximal phalanx
profundus p
Extensor expansion
Dorsal digital
artery and
nerve

Flexor digitorum profundus

Flexor
relinaculum

Distal phalanx

Extensor expansion
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joint

joint

Scapula Clavicle
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Ventral
coracoid bone
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Costal
cartilage

First rib




Interclavicular Clavicle

1st rib & costal
cartilage

Manubriosternal  Manubrium 2nd rib & costal
joint cartilage

Anterior sternoclavicular
ligament

Clavicle

sternoclavicular



Left internal jugular vein
QOesophagus
Thoracic duct

Left subclavian vein

Left brachiocephalic vein

Sternohyoid

Sternum



Costoclavicular
ligament

Axis of movement
(through costoclavicular
ligament)
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]
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Protractny
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movement

Axial rotation

Costoclavicular
ligament
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disc

Joint capsule and superior
acromioclavicular ligament
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Coracoclavicular

ligament Joint capsule 1
and inferior Acromion
Coracoid acromioclavicular process
process ligament
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Inferior
surface
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Coracoacromial
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Coracoclavicular

ligament

Trapezoid
parl
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Coracoid .
process Coracoclavicular
ligament
Coracoid
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Acromioclavicular

joint
Acromion
Coracoid
process
Head of
humerus
Lesser
tubercle . .
Rim of glenoid
fossa
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inclination A°-40
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retroversion

Anatomical
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Glenoid fossa

Intertubercular
groove

Head of humerus

Head of humerus

Greater
tubercle
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Coracoacromial
ligament
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Glenohumeral _| s
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membrane bursa
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Joint
capsule Long head of biceps

, Glenoid labrum
Synovial
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for tendon
of biceps

B Articular surfaces

Epiphyseal line
/ Subacromial
bursa

Dependent part
of joint capsule

. Long head of biceps

and its synovial sheath

Subacromial Long head Head of

of biceps humerus
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Glenoid
fossa
™ ™
Glenoid
labrum

thickenings
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Loracoclavicular

ligament

Coracoacromial /\
ligament

Coracohumeral
ligament

Transverse
humeral
ligament

Joint
capsule




Quadrilateral space Suprascapular artery

Levator scapulae

Acromion
Rhomboid minor
Infraspinatus
Teres minor
Posterior
circumflex
humeral artery
Circumflex scapular artery
Triceps Subscapular artery
(long head)
Teres minor
Deltoid Teres major
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Subclavius

Axillary artery
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Lateral pectoral nerve
Cephalic vein
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o
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" e
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Teres minor

Medial pectoral nerve
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trunk
A
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minor
Lateral lymph Central lymph nodes
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Subscapularis



Supraspinatus
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Coracoid process
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0

Diz




Lateral rotation
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[
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Y
2
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£ nosan
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-“:F | |
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<

(adapted from Chao EY, Morrey BF (1978) Three-dimen-
sional rotation of the elbow. Journal of Biomechanics, 11,
57-74).
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\
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Trochlear
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ligament

Radial

notch

Annular
ligament

Head of
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Ulnar notch ulna

Articular disc
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Supination

Pronated position

a b



Capilate
Hamate
Pisiform
Triquetral
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metacarpal

Sesamoid bone

First metacarpal

Base of
metacarpal

Trapezoid
Trapezium

Scaphoid

Styloid process
of the radius



Surraces 1or
lunate scaphoid

Ulnar styloid
process

Articular
disc

Articular
disc

Pisiform
Triquetral




Dorsal
radiocarpal
capsule : ligament

Ulnar ; Radial
collateral | collateral
carpal carpal
ligament ligament

Triquetral Scaphoid

Palmar
ulnocarpal
ligament

Ulnar
collateral
carpal

radiocarpal ligament
ligament
Radial Pisiform

collateral
carpal
ligament

Scaphoid Triquetral






— e

RADIUS
Inferior
radioulnar
joint
Articular disc
. _‘-H"""-——_
: Radiocarpal joint
LUNATE \
Articular -7 - Intercarpal joints
) N ercarpal join
cartilage CAPHOID ( "
'QUETRAL Midcarpal joint
Interosseous ‘* Intercarpal
ligament \ -
— \' ligaments
Common
First Fnai:\[tmmmwpal
carpometacarpal l

joint

METACARPALS



Lunate
Pisiform

Trapezoid

Trapezium Hamate




Intercarpai

ligaments \

Radial
collateral
ligament

Joint capsule

Tendon of flexor
~ carpi ulnaris

Palmar
intercarpal
ligament

W, i

(Xl

Ulnar
collateral
ligament

Intercarpal
ligament




Lateral view

Extension

Abduction Adduction

Anterior view



Flexor Flexor retinaculum
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Ton
Torcon of
B Spemara

Ao
ket

.-l’\.' ercr
G
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Common ——o

peroneal
nerve

Opening for
passage of
anterior tibial
vessels

Interosseous
membrane

Opening for
branch from
peroneal
artery

B

Medial
Lateral

Malleolus



Deep peroneal
nerve

Anterior
tibial artery

Long (great)
saphenous vein

Saphenous
nerve

Interosseous
membrang

Flexor digitorum longus
Tibial nerve

Posterior tibial artery
Transverse intermuscular
septum

Skin

Subcutaneous
fat

Medial head of
gastrocnemius

Lateral

Extensor
hallucis longus

Extensor

digitorum longus
Anterior intermuscular
septum

Superficial

peroneal
nerve

Peroneus
longus

Peroneus
brevis

Posterior intermuscular
septum

Tibialis posterior
Flexor hallucis longus
Soleus

Plantaris

Lateral head of
gastrocnemius

Shart (lesser)
saphenous vein









Axis of foot

\@ Ankle joint axis

Malleolar axis
(due to outward rotation
of lower end of tibia)

210

_.-‘—""3"\._

Knee joint axis

Axis of femoral
neck (anteverted)



Anterior talofibular

Transverse talofibular
ligament
-\.-l""‘-\.,‘\-_
"

e S MR

Lateral Trochlear Trochlear Medial
malleclar surface surface mallealar
surface surface

Deltoid
ligament
Trochlear
surface
Lateral
malleolar
Medial surface
malleolar

b surface




Anterior Posterior
tibiotalar tibiotalar
ligament® ligament®

Tibionavicular

ligament* Posterior

talocalcanean
ligament

—~/

Plantar

calcaneonavicular
(spring) ligament

Anterior

Posterior

talofibular tibiofibular
ligament ligament
Posterior
talocalcanean ' / Anterior
ligament ligament
Calcaneofibular
ligament -~ —Anterior

talofibular
ligament

Lateral
talocalcanean
ligament



Anterior

tibiofibular
ligament
Anterior Anterior
talofibular ligament
ligament

Anterior
tibiotalar
ligament

Calcanecfibular
ligament

Lateral
talocalcanean
ligament

Tibionavicular
ligament

Posterior Posterior

ligament tibiofibular
ligament

Posterior

tibiotalar Posterior

ligament falofibular
ligament

Posterior

talocalcanean Calcaneofibular
ligament ligament




40

15kg

Range of rotation (*)

/ﬁg
10+

|

| |
Intact Partial Complete
division division

Range of rofation (°)

40

10

| 15 kg
- 50 kg
|
Intact Ant. 273 Ant.2/3 Ant.2/3
deltoid deltoid deltoid
+ ant. +ant. & post.
b tibiofibular tibiofibular

(Adapted from McCullough CJ, Burge PD (1980) Rotatory stability of the load-bearing ankle — an experimental study.
Journal of Bone and Joint Surgery, 628, 460-464.)
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Extensor hallucis Inferior extensor Superficial peroneal
longus retinaculum nerve

Tibialis anterior— Extensor digitorum longus
and peroneus tertius
Saphenous nerve Deep peroneal
nerve
Long (great)
saphenous vein Anterior tibial
artery
Medial malleolus
Talus
Tibialis posterior Lateral malb
Flexor digitorum Peroneus longus
longus
— Peroneus brevis
Flexor retinaculum B
Posterior tibial Shod (lesser)

artery saphenous vein
Tibial nerve Superior peroneal
refinaculum
fascia
Flexor hallugis Deep
longus Skin

Superior exlensor
retinaculum

Extensor digitorum
lengus and peroneus
tertius

Inferior extensor
relinaculum

retinaculum b hallucis longus retinaculum
LATERAL MEDIAL







Dorsiflexion

Neutral
position

Plantarflexion

Dorsiflexion

20-30°

Plantarflexion A
3‘*5“. 14{:-1

NS

Anterior



Long extensor
tendons

Attachment of joint capsule
to extensor sheaths

Anterior joint capsule

Bony abutment
Posterior
joint |
i Posterior tibiotalar
ligament
j"
Posterior Tendocalcaneus
} joint capsule
Long extensor I.
tendons
Tendocalcaneus
Medial view of left ankle Anterior joint
capsule
Anterior talofibular é
ligament r
Bony abutment Lateral view of left ankle
b



40 strides/min

DORSIFLEXION

Ankle motion (°)

PLANTARFLEXION

20"

(Adapted from Stauffer RN, Chao EYS and Brewster RC (1977) Force and motion analysis of the normal, diseased, and
prosthetic ankle joint. Clinical Orthopaedics and Related Research, 127, 189-196.)



Fore
(+) 0.4

Preoperative
0.2k patients

-~
&~
i
F

|

0.2

Normal
subjects

Postoperative
0.4 patients

Force in percent body weight

0.6

()

At 08— Percent stance phase

(Adapted from Stauffer RN, Chao EYS and Brewster RC {1977) Force and motion analysis of the normal, diseased, and
prnsthetlc ankle joint. Clinical Orthopaedics and Related Research, 127, 189-196.)
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Normal subjects

500 -
5 4001
=
=)
S 300
=
3 =" '
2 200 SIS |
g ; Postoperative patients
£ 100 Preoperative patients
| | | |

0 10 20 30 40 50 60 70 80 90 ‘ 100
Percent stance phase

(Adapted from Stauffer RN, Chao EYS and Brewster RC (1977) Force and motion analysis of the normal, diseased, and
prosthetic ankle joint. Clinical Orthopaedics and Related Research, 127, 189-196.)









Takus

Calcaneus



!

Adduction

Abduction

\

Supination

Pronation



Bifurcate Ligamentum
ligament cervicis
Plantar Inferior
calcaneonavicular extensor
ligament retinaculum
Medial Calcaneofibular
talocalcanean ligament
ligament
a b
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Posterior
talocalcanean
ligament

Medial
talocalcanean
ligament

Anterior band } Interosseous

Posterior band talocalcanean
ligament

Lateral
talocalcanean
ligament



Projection of
long axis of leg

Trochlea of talus
superimposed on
calcaneus

Interosseous
talocalcanean
ligament




Navicular

Calcaneus

calcaneonavicular
ligament
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First metatarsal

Tendon of
percneus longus
Tendon of
libizlis anlerior
Plantar Flantar
intermetatarsal eunencuboid
ligament ligament
Plantar
Long r;unemawmlar
plantar ligament
ligament
Tendon of
libialis posterior
| Pia;;; Plantar
feiet 'EI.U o calcaneonavicular
igament ligament
Interosseous
Deltoid talocalcanean
Calcaneus ligament ligament

arsal talonavicular
ligament

Bifurcate ligament

Lateral
talocalcanean
ligament

Dorsal Long
) Deep layer
calcaneocuboid il | plantar
ligament slpesl iy } ligament




Articular
surfaces

‘
Cuboid
(Lateral view)

Occasional articular
surface for navicular

Calcaneus

Articular

surface for

calcaneus
(Medial view)

Calcaneus a Cuboid
(Inferior view) (Medial view)

b

Cuboid Bifurcate

ligament

Mavicular ; Leng plantar
PR ligament (cut)
Dorsal Cuboid
calcaneocuboid
ligament
Plantar
calcaneocuboid
ligament
Long plantar
Calcaneus ligament (cut)




Bifurcate
ligament

Cuboid

Midtarsal
joint line

Dorsal
calcaneocuboid

ligament

Midtarsal
joint
Cuneiforms  Navicular / Talus




Talus Talus

Navicular
Mavicular

ADDUCTION
Calcaneus
Cubaid
Calcaneus
SUPINATION
Cuboid a
Talus Talus
Navicular Navicular

) ABDUCTION
PRONATION K Cuboid

b

Calcaneus

Cuboid




Cuneonavicular and
intercuneiform joints

/ Mavicular

Navicular
(Anterior view)

Cuboid Calcaneus
a
b
Dorsal cuneonavicular
ligaments
Arlicular surface
for cuboid

Articular

surfaces for:

Third

Fourth metatarsals

Right lateral cuneiform
(Lateral side)

c




Tarsometatarsal
joint line

Plantar—#
tarsometalarsal tarsomelalarsal
ligaments

Cuneiforms Mavicular

Tarsomelalarsal

joint line /
T



Angulation of the fifth
tarsometatarsal joint

N

www.fisiol

~Angulation of the first M3
¢ tarsometatarsal joint

M5 ~ . !
;’ ~ Weight-bearing

Line of the ) Non- .
tarsometatarsal joint ’- weight-bearing

siterapia.biz






Proximal Joint
phalanx capsule Metatarsal

Plantar
Deep ligament

transverse
Collateral Plantar metatarsal

ligament ligament ligament

Plantar
ligament
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Extensor Extensor

digitorum digitorum
longus
Daorsal
interosseous
Dorsal
Flexor interosseous
digitorum .
longus Lumbrical
Lumbrical
digitorum
brevis
b

Articular surfaces of
the interphalangeal
joints

Articular surface
for head of
metatarsal




Extensor
digitorum

Peroneus
brevis

Peroneus
tertius Extensor hallucis longus

Extensor Extensor hallucis brevis

digitorum
brevis

Superior extensor Tibialis anterior Tibialis
retinaculum posterior
Superior extensor

Extensor digitorum

Superior longus and peraneus

peroneal tertius

retinaculum S ’ .

Inferior extensor Ny digitorum
refinaculum p

Flexor Flexor
refinaculum = hallucis longus retinaculum

LATERAL MEDIAL




Flexor
hallucis
longus

Tibialis
posterior
Tibialis

anterior
Peroneus
longus
Plantar Plantar Interosseous Abductor
aponeurosis calcaneonavicular talocalcanean hallucis

ligament ligament
]



Peroneus Peroneus

longus tertius
Peroneus
brevis
B e —
Plantar Plantar Long Abductor
aponeurosis calcaneocuboid plantar digiti minimi
ligament ligament



Mavicular Cuboid Cuneiforms Metatarsals

Tibizlis Peroneus Cuboid  Adductor
posterior longus hallucis

i
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{ (¢

Mormal

OOOO OOOO OOOO OOOO

§§@U@

Mormal
Pes planus
Hallux C_\} -
valgus Varus
deformity
of little toe




Ti2

liihypogastric
L2
lliginguinal
L3
Genilofemoral
L4
Lateral cutaneous
nerve of the thigh




Twelfth rib

Quadratus liohypogastric

lumbarum

lliohypogastric

Genitofemoral
nerve

Iliginguinal

lliginguinal

Lateral 'I
cutaneous
nerve of
the thigh ||
Genital branch |
genitofemaral nerve of genitofemoral '
a nerve b



Anterior branch
of oblurator nerve

Posterior branch
of obturator nerve

Lateral
anterior
culaneous
nerve of
thigh

Infrapatellar
branch of

saphenous
nerve

Obturator
nerve

cutaneous

thigh

Saphenous
nerve



Superior
gluteal
nerve
Inferior
gluteal
nerve
Nerve to - Il
obturator il dR Co
internus ' ' Coceygeal
plexus
Nerve to Perineal
quadratus nerve
femoris
Pudendal
Common nerve
peroneal Perforating
nerve cutaneous
nerve
Sciatic ‘
nerve Pasterior
cutaneous
- nerve of thigh

Dorsal rami
L1,2,3

Dorsal rami
$1,2,3

Perforating
cutaneous
nerves

Posterior
cutaneous
nerve of thigh




Oblurator

internus and %

gemell




Lateral

cutaneous
nerve of
calf

Superficial

peroneal

peroneal

Superficial
peroneal
nerve

peroneal
nerve













Lateral superior Medial superior
genicular artery genicular arery
Lateral inferior .
genicular artery Popliteal artery
Medial inferior
genicular artery
t.b.‘ﬂ'lmﬁgm Tendon of .
ibial arntery quadriceps femoris (cut) Descending
genicular artery
Peroneal
artery
Lateral superior
) genicular artery
ot Medial superior
Mk ey genicular artery
Paopliteal
artery
Laleral inferior
- genicular artery Medial inferior
genicular artery
Anterior
tibial artery

ia.hiz




Anterior tibial
arlery

Superior extensor
retinaculurm

Inferior extensor

retinaculum Extensor digitorum

longus

Dorsalis pedis

Extensor hallucis
longus

Medial plantar
arlery

e

Lateral plantar
1] farlery

Flexor accessornius

Plantar
aponeurosis
(cut)

Flexor digitorum
brevis









www.fisiok! =siterapia.biz



Hylobates

A ! Postvertebral
: f muscles
i ' :::I::I?; Eui:undyles
Weight 1 \ \
Homo amsclus of head ¥
b

Homo sapiens

Neanderthalensis Homo erectus

Modern man

Modern man




REGION

Line of
gravity
CERVICAL
, THORACIC
iL
G
LUMBAR
F
ral
4 SACRAL
Centre of
gravity of o
the body
a



Developing
muscle

Veriebral

Nucleus
pulposus

Remains of

NN

SOMITE SPINAL VERTEBRAL
- NERVES ™ BODY

c1

C1

c2




Spinous process

Transverse process

Neural

canel Articular process

Body Pedicle
a
Cervical Lumbar
e
Thoracic Sacral
|| Costal element b




Body

Transverse
pracess

Superior
arlicular
facel

Mamillary

Meural canal

process

www.fisio

Spinous process

Superior
arlicular
process

Spinous
process

Pedicle Inferior articular facet

siterapia.biz



Meural
canal

Body

Pedicle

Superior
Transverse articular

process

Lamina

a
Costal facel Complete
on fransverse L facet on side
process | y of body

Complete Elgventh
faceton
side of
body
Twelfth



Foramen - Body Pedicle Anterior — Posterior
transversarium tubercle |  tubercle

Q . Transverse
- process

Superior
articular
facet

Lamina
Neural canal
(vertebral Bifid
foramen) spinous

Process



Raised lip of Anterior tuberosity Transverse
upper body of transverse process process
surface

e ——

—\
D _ O

Ll
.l'f'llll‘ Ly

Foramen —
transversarium .
Superior
articular
facet
Spine



Superior Odontoid

articular pProcess
facet
Foramen
transversarium
Transverse
Body process




Facet for Anterior  Anterior
dens tubercle arch Transverse
process

Superior Foramen
articular transversarium
facet
Posterior tubercle Posterior arch






Non-articular Articular part

part of tubercle of tubercle
Angle
Subcostal
groove
Non-articular
part of tubercle Neck
Inferior ‘
border <
Articular Head
Inferior part of
border tubercle
Anterior
end
Shaft ‘
(body) | Subcostal
groove b

Anterior
a end



Neck Tubercle

Head
Scalene Groove for
tubercle subclavian
artery
Groove for
subclavian
vein



Nt

\ )

Jugular notch

/— Clavicular notch
For first costal

) cartilage
Manubrium

Sternal angle

_\ For second costal cartilage

</— For third costal cartilage

Body

f\“""-ﬁ— For fourth costal cartilage

Cf'________.,— For fifth costal cartilage

For sixth costal cartilage

/

For seventh costal cartilage

Xiphoid process

Clavicular notch
















m_
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Central tendon

Vena caval
opening

Medial arcuate
ligament

Lateral arcuate
ligament

Right crus

Sternal
fibres

Costal
fibres

Oesophageal
opening

Aortic
opening

Left crus



Intercostal
vessels

Intercostal
nerve

Innermost
intercostal

Internal intercostal
]

—

External intercostal









Rectus capilis posterior
major/minor

\ Splenius
' “ cervicis

Scalenus
posterior




REGICN

CERVICAL

THORACIC

LUMBAR

10 mm

Cervical

Thoracic




Annulus — —

fibrosus —— o
Nucleus e SIS P Y 4 : to derangement
pulposus | M o [PWAARAA
| | =
: Wy
E fh‘lr | W’vﬂﬁf
g ARy
i | Mucoprotein loss
| Collagen deposition
and fibrosis
0 10 20 30 40 50 60
. Duration of abnormality (years)
Carlilage end plate
a b

{Adapted from Hendry N (1958) The hydration of the nucleus pulposus and its relation to the intervertebral disc
derangement. Journal of Bone and Joint Surgery, 40B, 132-144 )
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Cervical

Thoracic

Lumbar



Total colagen

123 4567851011213
Region

N\

123456 78910111213
Region

8 8 8 &

—
L=

Type Il coliagen extracted (%)

on

(Adapted from Taylor TKF, Ghosh P and
Bushel GR {1981} The contribution of the
intervertebral disc to scoliotic deformity.
Clinical Orthopaedics and Related
Research, 156, 79-80.)



L e Sclerotome
O Intersegmental
S artery

L —— Loosely

wnusneans.  arranged cells
1111 T T — Densely packed
mesenchymal cells

2772222272272

Myotome a Nucleus pulposus
§ ‘ Annulus fibrosus
N\
| G
\

Merve

I



Intervertebral

Anterior longitudinal disc
ligament

Posterior longitudinal
ligament

Posterior longitudinal
ligament

Intervertebral Pedicle
foramen (cut)

Intervertebral
disc



Intervertebral desc

Vertebral body ' Transverse

| process
|
74\
i
/ f,: - Articular surface
',"f Joint capsule
T Uncovertebral
N jont
| - -— '\'l
> ~—/



Thoracic




Supraspinous Anterior
ligament longitudinal

K ligament

Posterior
longitudinal
ligament

Intervertebral
foramen

Interspinous
ligament

Ligamentum
flavum




Supplied by
Supplied by peripheral
nutrient artery anenes
b

{Adapted from Ratcliffe JF (1980) The arterial anatomy of the
adult human lumbar vertebral body: a microarteriographic study.
Journal of Anatomy. 131, 57-79.)



Anterior Basivertebral Anlerior Fosterior
external vein internal external

plexus

i

Poslerior
internal
plexus a

Anterior
internal
plexus

Posterior
internal
plexus

Posterior longitudinal ligament Posterior external plexus

I



Thyroid gland

Carotid sheath

Internal
jugular vein

Deep cervical
lymph chain

Common
carotid artery

Investing
layer of
superficial
fascia

Prevertebral
layer of fascia

Vertebral artery

Spinal nerve

Oesophagus

Trachea Pretracheal Recurrent

fascia laryngeal
nerve

Ligamentum  Semispinalis
nuchae capitis

Splenius capitis

Sternomastoid

Sternothyroid
Sternohyoid

Platysma
Omohyoid

Vagus
nerve

Longus
Cervicis
Scalenus
anterior

Scalenus
medius

Trapezius

Levator scapulae



Asymmetrical forces a Axial rotation

Suspraspinous

. Anterior
ligament Longitudinal
Posterior ligaments
Interspinous l
ligament T
Ligamentum
flavum Annulus fibrosus

Nucleus pulposus







Extension Lateral




Extension
Flexion ‘_\
/— Lateral flexion
P

I







Lateral flexion

TN

20-30




¥tensi
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Lateral flexion

Lateral flexion
l-__,d-"
T

— ]

/J

—




Axial rotation
35

Acaal rotation

————

L1
L2

L4 c
L5

-S1

- rr 1 r 1 rrrr1rr7r1;
8 4 0 4 8 02 06 10 14 18 22
Rotation during Rotation between adjacent

walking () d vertebrae ()



Extension




Lateral flexion Axial

S rotation
(\ ) Lateral

\ Ll
flexion

Lateral flexion




Axial rotation

™

50

<




Articular
surfaces
of axis

Articular
surface
of axis



Articular surfaces Articular

o=
g »

Transverse

Atlas ligament Axis
a
Tectorial Apical ligament Alar Apical ligament
membrane of the dens - ligament of the dens
- Alar
ligament
Cruciform o
ligament
_ Dens
Transverse &
ligament
Transverse
i i ligament
IurEE:sEi iﬂg&igﬂinal Longitudinal band of
ligament ligament cruciform ligament (cut)
Sagittal section From behind
b c



Occipital bone
Inferior surface
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Suboccipital region

Lower cervical region

- * Flexion

Lateral
flexion

Lower
cervical
region




Vertical system

Inferior oblique system







750~

w

O

S
I

Pressure (kPa)

250

| | | l

0.5 1.0 12 2.0
Changes in disc height (mm)

(Adapted from Tencer AF and Ahmed AM {1981) The role of secondary variables in the measurements of the mechanical
properties of the lumbar intervertebral joint. Journal of Biomechanical Engineering, 103, 129-137.)



500  Load-deflection — |oad-
! relaxation
m ‘
2 :
§
§
100 |-
u i | | | . |
0 05 1.0 15 20 2.5 5
Deflection (mm) Time (min)

Time ———»

s, .
\/U\/w1s

Degree of compression

b

{Adapted from Markolf K and Morris J (1974) The structural com-
ponents of the intervertebral disc. Journal of Bone and Joint
Surgery, 56A, 675-687.)

(Adapted from Hirsch CS (1985) The reaction of the intervertebral
disc to compressive forces. Journal of Bone and Joint Surgery,
37A, 1188-1192.)






Costochondral Costovertebral
joint

Manubriosternal
joint

5

Full
Costosternal / inspiration

joint

Full
expiration

L]
Xiphisternal '
joint

b
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Superior demifacet

Transverse
process

Anterior longitudinal
ligament

Intervertebral disc

Rib Intra-articular ligament
(capsule removed)

Superior
costotransverse
ligament

Radiate ligament
of head of rib

Inferior demifacet
a

Vertebral
body

Costovertebral joint

R

Costotransverse
joint

Lateral
Costotransverse  Transverse costolransverse
ligament process ligament
b ¢



Coranal section

First sternocostal joint
{primary cartilaginous)

Intra-articular
ligament

ligaments

Interchondral




Axis for ‘pump
handle'
movements

Sternum ——

Auis for "bucket
handle' movements




Lateral Medial

v,
& MNerve to:

Rectus capitis lateralis

Lesser —— C1 -, .
occipital Rectus capitis anterior
nerve Longus capitis
Cc2 y
Longus capitis
Nerve to: :
GI:E:&IEI‘ st d _____, { Longus colli
auricular ernomastai
nerve
c3 Longus capitis
Levator Longus colli
Transverse —— scapulae Scalenus medius
cutaneous Superior root
nerve of the Trapezius of ansa cervicalis
neck C4 Inferior root
of ansa cervicalis
Levator
Subraclavicular C5 scapulae Ansa cervicalis
aGh nerve RN Scalenus
medius Phrenic nerve
a b
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Greater
auricular
nerve

C3

c4

Transverse
cutaneous
nerve of neck

Supraclavicular
nerve

[] Dorsal rami TEJ



White matter

Grey matter




— Axon

Synapse ——y Cell body

— Axon

White | } J Fasciculus,

& Tract

matter
Grey |  Ganglion,
matter \

White
matter

g



e

Microglial cell Ependymal cells

/

Protoplasmic astrocyte



Third ventricle

Lateral Lateral
Rostral end ventricle ventricle
,L TEL
PRO TEL TEL
o]
Dilatations
future — MES
Wall —— brain
_ RHOMB VES — 4 Cerebral
MYEL Fourth
ventricle
Future
spinal = Spinal Central
cord cord canal
T —_— —_— - o (R —
Caudal end




Pyrarmid

of the
pyramids

Anterior— | lateral
median sulcus
fissure

Lumbar
enlargement '




58838858 E E B FER B P

1

Spinal




Lateral
horn
Ventral
horn
Anterior median fissure
b
Right posterior Lefi postenior

funiculus funiculus




Dura ——
maler

Spinal — 3

Arachnoid ——
mater
lining the
dural sac

A

Denticulate
ligament

Threads of
arachnoid
bridging the
subarachnoid
Space

mater

AWANWAN AN AW AN AL AWTA

Terminates
opposite
Li-2

Filum
terminale




Arachnoid mater

Pia mater Dura mater

Ventral
Pedicle

Dorsal root
ganglion

o Spinal nerve
O

Subarachnoid —< Q)
space Y

Epineurium

Dura mater Pia mater

Pia sleeve
of nerve

Dural
sleeve

Arachnoid mater
b

Dural sac Subarachnoid space



- s1 T
s T

L1

Couda |
equina




Posterior spinal arteries

X\

Ascending
cervical

Intercostal

Anterior spinal artery

Lumbar

Anterior aspect Posterior aspect






Back muscle Dorsal ramus

Internal

cutaneous branch intercostal muscle

External
intercostal muscle

Transversus
thoracis

Anterior perforatin
cutaneous branc
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Brachial
plexus

Intercostal nerves <

81



Transmitter:
acetylcholine

Transmitter:
noradrenaline

CNS
] | TARGET
T1-L2 — O— '
L ] |
segments / i ORGAN
Sympathetic nerves Preganglionic axon Ganglion Postganglionic axon
CNS — TN /
ITRYIN 4 [ O ! | TARGET
§3-85 o / ' ORGAN
segments S
Parasympathetic nerves Transmitter: Acetylcholine
acetylcholine
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Ciliary Ciliary

gangion " musce
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