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• Osteology – the study of the structure and
function of the skeleton and bony structures.

• Myology- muscles

• Arthrology – joints





There are 206 bones in the adult.

Functions:

• Support

• Protection

• Movement

• Mineral supply

• Erythropoesis



• 1/3 organic, 2/3 inorganic material.

• Spongious

• Compact

• Ossification starts at the 9-10th week in the
embryo, finishes at the age of 22-25



Bones are divided into 5 groups based on their
shape :
- Long bones: Femur, humerus.
- Short bones: Ossa carpi et tarsi.  
- Flat bones: calvaria bones, ribs, scapula, sternum. 
Irregular bones: Maxilla, ethmoid, sphenoid, 
pneumatic bones,vertebra, mandibula.
- Sesamoid bones: Patella, Os pisiforme
- Appendicular bones: Os trigonum, Os vesalinum, 
Os tibia externum



• The epiphysis is the
rounded end of a long
bone, at its joint with
adjacent bone(s). 

• Between the epiphysis and
diaphysis (the long
midsection of the long
bone) lies the metaphysis, 
including the epiphyseal
plate (growth plate)









Axial skeleton (skeleton axiale)

• Columna vertebralis (26)

• Cranium (22)

• Os hyoideum (1)

• Costae-sternum (25)

Skeleton appendiculare (extremiteler)

• Ossa membri superius (64)

• Ossa membri inferius (62)

Kulak kemikçikleri (6)



DEVELOPMENT OF THE 
MUSCULOSKELETAL SYSTEM 

• The mesoderm forms nearly all the
connective tissues of the musculoskeletal
system. Each tissue (cartilage, bone, and
muscle) goes through many different
mechanisms of differentiation.

• The intraembryonic mesoderm can be 
broken into paraxial, intermediate and
lateral mesoderm relative to its midline
position. During the 3rd week the paraxial
mesoderm forms into "balls" of mesoderm
paired either side of the neural groove, 
called somites.

• Different regions of the somite differentiate
into dermomyotome (dermal and muscle
component) and sclerotome (forms
vertebral column). An example of a 
specialized musculoskeletal structure can be 
seen in the development of the limbs.



AXIAL SKELETON



Vertebral column
(Columna vertebralis)

26 bones

• Cervical (boyun) vertebrae (7)

• Thoracal vertebrae omur (12)

• Lumbar vertebrae (5)

• Sacrum (5 fused vertebrae) (1)

• Coccyx (4 fused vertebrae) (1)









• There are 24 presacral
vertebrae

.
• Thoracal and sacral

curvatures (kyphosis) are
primary curvatures, 
cervical and lumbar
lordosis are secondary
curvatures.

• Scoliosis is a pathological
deviation in the sagittal
plane



Every vertebra has a body and a vertebral arch 
which has several processes (articular, 
transverse, and spinous) for articular and 
muscular attachments.













Cervical Vertebrae

• There are seven 
cervical vertebrae
in the human
body.

• C1 and C2 (called
the atlas and axis
respectively), are
specialised to
allow for the
movement of the
head.



Atlas articulates with 
the occipital bone.
It has no vertebral 
body and no spinous
process. 

It also has an 
articular facet 
anteriorly, which 
articulates with the 
dens of the axis. and 
does not have a 
body.



• The axis (C2) is easily
identifiable due to its dens
(odontoid process – dens
axis) which extends
superiorly from the anterior
portion of the vertebra. 

• The dens articulates with the
articular facet of the atlas, in 
doing so creating the medial
atlanto-axial joint. 

• This allows for rotation of the
head independently of the
torso.



Cervical vertebrae: 7 

1st cervical vertebra atlas,

2nd cervical vertebra:  axis







• The C7 vertebrae has a much longer spinous
process, which does not bifurcate. 

vertebrae prominens



• Foramen
transversarium is 
found only in 
cervical vertebrae.

• Vertebral artery
and vein pass
through the
vertebral foramina. 



Thoracic vertebrae

12

Lumbar vertebrae

5



• The twelve thoracic vertebrae are medium-sized, and
increase in size as they move down the back. Their main 
function is to articulate with ribs, producing the bony
thorax.

• Each thoracic vertebrae has two demi facets (fovea costalis
superior and inferior) on each side of its vertebral body. These
articulate with the head of the respective rib, and the rib
inferior to it. On the transverse processes of the thoracic
vertebrae there is a costal facet for articulation with its
respective rib.







• Lumbar vertebrae have very large vertebral
bodies, which are kidney-shaped. 

• They act to support the weight of the upper
body.





Sacrum
• The sacrum is a collection

of five fused vertebrae. It is 
described as an upside
down triangle, with the
apex pointing inferiorly.The
first 3 vertebrae are larger. 

• Foramina sacralis pelvina –
ventral roots of spinal
nerves exit from here.

• Foramina sacralis dorsalia
- dorsal roots of spinal
nerves exit from here.

• The basis connects with the
5th lumbar vertebrae and
makes the promontorium..

• The last 2 sacral vertebrae
does not have vertebral
arches. 







• Os coccyx is a 
small bone, 
which
articulates with
the apex of the
sacrum. 
Consists of 3-4 
fused vertebrae







. Foramina transversaria are present only in the cervical
vertebrae.

. Costal facets are present only in thoracal
vertebrae.

. Mammillary processes and accessory processes
are found only in lumbar vertebrae. 

. Lumbal vertebrae bodies are large

.Spinous processes of the cervical vertebrae are
bifurcated. 



• The upper and lower surfaces of 
the vertebral body are spongious. 

• symphysis type junction between
vertebrae

• Vertebral foramina make the
vertebral canal. The spinal cord is 
in the vertebral canal. 

• The spinal nerves exit from the
intervertebral foramina. 



• There are 23 
intervertebral discs

• About ¼ of the
vertebral column
length is discs, ¾ 
vertebral bones.



Os sacrum

Os coccygis



Thorax

Sternum, 

12 pairs of ribs, 

12 thorakal vertebrae



Ribs (Costae)
• The ribs are a set of twelve

bones which form the
protective ‘cage’ of the
thorax. They articulate with
the vertebral column
posteriorly, and terminate
anteriorly as cartilage
(known as costal cartilage).

• 12 pairs (24 )

• Ribs 1-7 attach
independently to the
sternum (costae verae)

• ibs 8 – 10 attach to the
costal cartilages superior to
them (costae spuriae affixa)

• Ribs 11 and 12 do not have
an anterior attachment and
end in the abdominal
musculature. Because of 
this, they are sometimes
called ‘floating ribs’. (costae
spuriae fluctuantes)







• Costal cartilage is hyalin
cartilage

• Caput costae (head of the costa) 
articulates with the vertebrae
No costal tubercle in the 11. and
12. costa

• Costal groove (sulcus costae) on 
the lower surface of the costae

• Interkostal vessels and nerves
in the costal groove



• The typical rib consists of a 
head, neck and body

• The shortest cartilage is in the
1. costa, the longest in 7. costa

• The longest costa is 7.
• 12. costa does not have an 

angle



• Rib 1 is shorter, wider and stronger than the other
ribs. The superior surface is marked by two grooves, 
which make way for the subclavian vessels.

• Rib 2 is thinner and longer than rib 1, It has a 
roughened area on its upper surface, where the
serratus anterior and posterior muscles attac.

• Rib 10 only has one facet – for articulation with its
numerically corresponding vertebrae.

• Ribs 11 and 12 have no neck, and only contain one
facet, which is for articulation with their
corresponding vertebrae.









Sternum (breastbone)

The sternum (or breastbone) is a flat
bone located at the anterior aspect
of the thorax. It lies in the midline of 
the chest and has a ‘T’ shape.

As part of the bony thoracic wall, 
the sternum helps protect the
internal thoracic viscera – such as 
the heart, lungs and oesophagus.

• Manubrium sterni

• Corpus sterni (body)

• Processus xiphoideus (xiphoid
process)



• Manubrium sterni, 
corpus sterni and
processus xiphoideus

• Angulus sterni (Louis-
Ludwig angle) 


