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„Vertebrates”

Vertebral column

- Role in locomotor system

- Protection of spinal cord

- Usually composed of 33-35 vertebrae:

- 7 cervical

- 12 thoracic

- 5 lumbar

- 5 sacral (      sacrum)

- 4-6 coccygeal (coccyx)

- True vs. false vertebrae 

(sacrum, v. coccyx)



Parts of vertebrae

Pedicle

Body

Sup/inf. articular process

and facet (2 x 2)

Transverse process (2)

Spinous process

Vertebral 

foramen

Vertebral notch (sup. 

and inf.)

Intervertebral 

foramen 

Body, pedicle and at least 7 processes



Connection of vertebrae

Continuous connections:

- synostosis (5 sacral.   Sacrum; coccyx)

- synchondrosis (intervertebral disc)

- syndesmosis 

Synovial joints – two plain joints between each 

adjacent vertebrae

- exceptions: Atlantooccipital j. (ellipsoid)

Atlantoaxial j. (pivot)



Syndesmosis,

synchondrosisAnterior longitudinal lig. 

Posterior longitudinal lig. 

Supraspinous lig. 

Interspinous lig. 

Lig. flavum

Intervertebral disc 

(nucleus pulposus)



Cervical part

position of articular facets: 

horiztontal / oblique

Thoracic part

position of articular facets: 

frontal

Lumbal part

position of articular facets: 

sagittal

Plane joints

Only minimal movement  in each joint, but 

added together can result in a significant 

rate of movement



Cervical vertebrae

Body

Sup. articular process

Transverse process

Spinous process Vertebral 

canal

Transverse foramen 

(vertebral art.)

Intervertebral 

foramen



Cervical part of 

vertebral column

Vertebra prominens

Substantial motility, but great vulnerability. 

The spinal cord almost completely fills the 

vertebral canal

Risk of spinal cord lesion



Atlantooccipital joint

Type:

ellipsoid joint

Movements:

lateral flexion

ventral and dorsal flexion

Atlantoaxial joint

Type:

pivot joint

Movements:

rotation

Cervical vertebrae

position of articular facets: 

oblique

Movements:

lateral flexion + torsion

ventral and dorsal flexion



Atlantooccipital joint

Articular surfaces:

condyle of occipital bone – superior articular surface (atlas)

Type:

ellipsoid joint

Atlantoaxial joint

Articular surfaces:

superior articular surface (axis) – inferior articular surface (atlas)

fovea dentis – facies articularis anterior dentis 

facies articularis posterior dentis –transverse ligament of atlas 

Type:

pivot joint



Atlas, axis
Anterior arch

Posterior arch

Articular facet for 

dens

Lateral mass

Sup. articular facet

Inf. articular facet

Dens axis

Groove for 

vertebral art.

Posterior articular 

facet for transverse 

ligament



Art. atlantoaxialis
Transverse ligament of atlas

Apical ligament of dens

Transverse ligament of atlasAlar ligament

Mechanism: pivot joint

Separated from the vertebral canal by the 

tectorial membrane 

(post. Longitudinal ligament) 





Hyperextension



Thoracic vertebrae  

Transverse process

Sup. costal facet

Inf. costal facet

Transverse

costal facet

Movements of the thoracic part 

of the vertebral column are much 

more restricted 

(position of spinous processes 

and articular facets, ribcage)



Ribs Most of the 12 pairs of ribs attach to the vertebrae 

at three points:

1) Transverse costal facet and

2) Sup. costal facet of the same vertebra

3) Inf. costal facet of the vertebra above

They also linked to the intervertebral disc between 

two vertebrae 

Exceptions: 1st, 11th, 12th ribs.



Ribs and rudiments



Lumbar vertebrae
Transverse process 

(processus costarius)

Remnant of ribs!

Accessory process

The true transverse process!

Again a region of greater mobility. The broad space between spinous 

processes gives the possibility of lumbar puncture.



Thoracic vertebrae

position of articular facets: 

frontal

Movements: (limited)

torsion

lateral flexion

Lumbar vertebrae

position of articular facets: 

sagittal

Movements:

ventral and dorsal flexion

lateral flexion



Spinal cord, spinal nerves

8 cervical !!!

12 thoracic

5 lumbar

5 sacral

1 coccygeal

31 pairs

C1-8 – above the appropriate 

vertebrae

Th1-Co1 – under the appropriate 

vertebrae

Lumbar and sacral roots must travel 

several vertebrae down prior to 

leaving the dura mater:

cauda equina

lumbar cistern



Lumbar cistern, 

lumbarpuncture

skin

supraspinal lig. 

interspinal lig. 

lig. flavum

epidural space

dura mater spinalis

arachnoidea

subarachnoidal space



Disc herniation





Sacrum

Pelvic surface Dorsal surface
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SACRALISATION

LUMBALISATION



Individual HOX-gene

combination is 

expressed in every 

somite (HOX code), 

giving an individual 

identity to the 

segment.

This code, does not 

appy to the muscle 

(myotome)



Deletion:

more cranial identity

(lumabalisation, lumbar ribs)

Extra HOX-gene expression: 

More caudal identity

(sacralisation, cervical ribs)



Coccyx

Remnant of the tale

4-6 underdeveloped and deformed vertebrae, 

that can ossify together with sacrum in males 

but usually not in females

Can decrease the AP diameter of the outlet of 

pelvis



Vertebral columnCervical lordosis

Lumbar lordosis

Thoracic kyphosis

Sacral kyphosis

AP curvatures of the vertebral column are not 

present at birth, but develop parallel with the 

evolving motility of the child

Curvatures absorb energy, supply the 

anatomical bases for elastic energy transfer.

Lateral curvatures (scoliosis) are normally 

present only at a minimal degree. 



The development of the lordosis

Cervival lordosis: lifting of the head Lumbal lordosis: standing and walking



Center of gravity

Passing through the following structures:

atlantooccipital joint

lower lumbar vertebrae, anterior to promontory

head of femur - acetabulum

talus (highest point of longitudinal plantar arch)

Weight and support in the same plane! – Can stay in 

equilibrium without continuous muscle work.

It is only possible if the superior aperture of pelvis is bent 60-

65 degrees! – Pelvic inclination

Sacrum is in near horizontal position



Domború hát Nyerges hát Lapos hát



Always compensated

Thoracic scoliosis

Lumbal scoliosis

Scoliosis: curvatures in frontal plane



One convex curve is always compensated by 

another in the opposite direction.

Scoliosis



Osteoporosis

Compression fracture

„collapse” of osteoporotic vertebral bodies

Especially in elderly female patients 

(postmenopausal osteoporosis)

L1

L2

L3



Spondylosis

Degenerative disease of vertebrae

discs flatten and prolapse posteriorly

osteophyta formation

degeneration of small plane joints

↓ ↓ ↓ ↓ ↓

thinner intervertebral foramen:

compression of exiting spinal nerves, 

pain 

Very common

C6

C5

C4



Thorax

Ribs

7 true ribs

5 false ribs

(2 flying ribs)

Sternum

Thoracic vertebrae



Ribs Most of the 12 pairs of ribs attach to the vertebrae 

at three points:

1) Transverse costal facet and

2) Sup. costal facet of the same vertebra

3) Inf. costal facet of the vertebra above

They also linked to the intervertebral disc between 

two vertebrae 

Exceptions: 1st, 11th, 12th ribs – contact only their 

own vertebra, 11th, 12th ribs do not contact the 

transverse process.



Vertebrae thoracicae: 

Foveae costales

Th1:     1 full superiorly + one half

Th2-9:  2 halves sup / inf

Th10:  1 half superiorly

Th11:   1 full superiorly

Th12:   1 full in the middle



+

Joints of the ribs 

Sternum 

elevated during 

inspiration

Ribs elevated 

during inspiration

Articulatio 

sternocostalis

Articulatio 

costotransversaria

Articulatio capitis 

costae

Axis of 

rotation



Movements of the ribs



Distortion of the sternum, and sternal 

rib cartilages is essential for in- and 

expiration.

In elderly patients due to the 

ossification of the cartilaginous part of 

the ribs the movements of the thorax 

are limited. Abdominal (diaphragmatic) 

respiration compensates.



The thorax is not the same as the thoracic cavity!

The thoracic cavity is the region of the thorax above the diaphragm, 

and it exceeds the level of the first rib, and extends to the scalenal 

tent.



M. intercostalis 

externus

M. intercostalis

internus



Deformations

Pectus excavatum 

(funnel breast)

Pectus carinatum 

(pigeon breast)
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Radiologic images:
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