The Skeletal
System

Chapter 5

The Skeletal System

- Parts of the skeletal system
- Bones
- Joints
- Cartilages
- Ligaments
- Divided into 2 divisions
- Axial skeleton

- Appendicular skeleton

|.Eunctions of Bones
- Supports the body

- Protects soft organs
- Movement
- Storage of minerals & fats

- Hematopoiesis




Bones of the Human Body
- The skeleton has 206 bones
- 2 basic types of bone tissue
- Compact bone
- Solid
- Spongy bone
- Trabeculae

Yellow marrow in

Compact bone
llary cavity

Remnant of
epiphyseal

Classification of Bones
- 4 types of bones - long, short, flat & irregular,

- Long bones
- Longer than wide
- Have a shaft with heads at both ends
* Ex.
- Short bones
- Generally cube-shape
- Contain mostly spongy bone

- Ex.




Classification of Bones
- Flat bones

- Thin and flattened
- Usually curved

- Thin layers of compact bone around spongy
bone

- Ex.
- Irregular bones

- Irregular shape
- Ex.

(e.g., humerus
of arm)

(¢) Flat bone

', e W (e.g., parietal
ﬁ'\ bone of skull)

(b) Shett bones i ;
(e.g., carpals |
of wrist) | (d) Irregular bone
S (sgwwertebra)

Gross Anatomy of a Long Bone
- Diaphysis - /:o,,::g,
- Shaft —

epiphysis f— Articular

- Mostly compact bone

Periosteum

- Epiphysis

‘| ——— Compact bone
Medullary
cavity

- Ends of bone

Diaphysis -

- Mostly of spongy bone
- Proximal & distal ends
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Structures of a Long Bone

- Periosteum

- Sharpey'’s fibers

- Secures periosteum to
underlying bone

- Arteries

- Supply bone cells with
nutrients

- Endosteum

Yellow
bone marrow

Compact bone ——

Periosteum

Sharpey's
fibers

Nutrient
arteries

Structures of a Long Bone

- Articular cartilage

- Decreases friction at
joint surfaces

- Epiphyseal plate —
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Structures of a Long Bone

- Medullary cavity
- Cavity of the shaft
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Terms

TERMS
# $

Microscopic Anatomy of Bone

- Osteon
- Central canal

- Perforating (Volkman'’s) canal

- Canal perpendicular to the central canal




e
Osteon

6‘&(@ Central canal
Endosteum c,",oo containing blood
¢§\ « wessels and nerves|
,-oqf’ooo / Periosteum

I\ Pores ==& i ‘Central

¢ i 2 canal
Perforating|
canal
Nerve
Blood
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Compact — |
bone i

Trabeculae
Bone matrix
Canaliculus
Osteocyte

Lacuna
(space)

Microscopic Anatomy of Bone

- Osteocytes —
- Lacunae

- Cavities containing bone cells; arranged in
concentric rings

- Lamellae
- Rings around the central canal
- Canaliculi

- Tiny canals that radiate from the central
canal to lacunae

Changes in the Human Skeleton

- In embryos, the skeleton is primarily
hyaline cartilage

- During development, much of this
cartilage is replaced by bone

- Cartilage remains in isolated areas

- Bridge of the nose, ears, ribs & joints




|Bone Growth

- Epiphyseal plates separates diaphysis
from epiphysis

- allows for growth of long bone during
childhood

- New cartilage is continuously formed

- Older cartilage becomes ossified; Bone
replaces cartilage

Arrows
indicate
growth plates
are still
present.

Epiphyseal
plates usually
calcify
between the
ages of 17-25.

| Types of Bone Cells

- Osteocytes —

- Osteoblasts —

- Osteoclasts —




The Axial Skeleton

- Forms the longitudinal part of the
body

- Divided into 3 parts
- Skull
- Vertebral column
- Thorax

The Axial Skeleton

Skull «|: : f'?,ﬁji Facial bones.
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The Skull

- 2 sets of bones
- Cranium
- Facial bones

- Bones are joined by sutures

- Only the mandible is attached by a freely
movable joint

The Skull

Coronal suture

Frontal bone
Parietal bone Sphenoid bone
Temporal bone Ethmoid bone

Lambdoid

Lacrimal bone
suture

Squamous suture

Nasal b
‘Occipital bone lasal bone

Zygomatic process Zygomatic bone

External auditory meatus

Mastoid process

Styloid process

Mandible (body)
Mental foramen

Mandibular ramus

Skull

Frontal (1)
« forehead

esupraorbital foramen

e coronal suture




Skull

Parietal (2)
* side & roof of cranium
* sagittal suture
//’/?\\\\ Parictal

A <
« coronal suture rons ;3 //\

/
Sphencid ./

 lambdoidal suture

» squamosal suture

Skull

Temporal (2)
« side of skull
« below parietal
« squamosal suture

Mastoid

« external acoustic meatu:
i Squamous Part
« mastoid process
« styloid process

« zygomatic process

Skull

Occipital (1)
« back of skull Occipital Bone
« foramen magnum

« occipital condyles

« external occipital
protuberence

External Occipital

« lambdoidal suture Eroltibartice
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Skull

Sphenoid (1)
* base of cranium
« sides of skull
« butterfly bone
« sella turcica

Sella
turcica

Skull

Ethmoid (1)
- roof and walls of nasal cavity
» cribiform plates :

Sogais . ooy b oo iy

« perpendicular plate

Crista galli
‘f_ 7 —~Superi

| nasal

‘ waddle
\':_\ nasal
conchal

Facial Skeleton

Maxillary (2)
e upper jaw
« anterior roof of mouth
* house upper teeth
* palatine suture
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Facial Skeleton

Palatine (2)
« L-shaped bones behind maxillae
« posterior section of hard palate; forms
soft palate

. p [ f
).
| ’ Perpendicula:;» 0

4, | portion

Coronal
section

nortion

Facial Skeleton

Zygomatic (2)
« prominences of cheeks
« lateral walls & base of orbits

Facial Skeleton

Lacrimal (2)
« medial walls of orbits
« groove from orbit to
nasal cavity carries tears to
nasal cavity

Nasal (2)
« bridge of nose
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Facial Skeleton

Vomer (1)
« inferior portion of nasal cavity
« joins w/ethmoid to form nasal septum

]
Nasal Conchae (2)
« extend from lateral walls of nasal cavity

*Superior
*Middle Midsagittal
*Inferior section

Cribriform plate
of ethmoid bone

Frontal sinus 1
Nasal bone

3

Superior Sphenoida
nasal concha sinus
Middle nasal

concha

Inferior nasal
concha

Facial Skeleton

Mandible (1)
* lower jaw
* ramus

o T e i ;s b o i,

* mandibular condyle

« coronoid process

* mandibular foramen he
Body foramen  Body Alveolar Mandibulq
» mental foramen arch  foramen

@ )
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|Bones of the Skull

Figure 5.11

Human Skull, Superior View

Human Skull, Inferior View
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The Fetal Skull

- Fontanels —

- Allow the brain
to grow

- Convert to bone
within 24 months
after birth

Figure 5.13

Sinuses
- Cavities w/in cranium

- Functions

Figure 5.10

The Hzoid Bone

- only bone that does
not articulate
w/another bone

- Base for the tongue

Figure 5.12
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The Vertebral Column

- Vertebrae
separated by
intervertebral discs

- Each vertebrae is
given a name & #
according to its
location

Figure 5.14

Structure of a Vertebrae

* Body - large flat area;
supports wt. of body

* Vertebral foramen —

® Spinous process — posterior
projection

* Transverse process — lateral
projections on either side

¢ Pedicle — upper extension of
body

* Lamina —

Figure 5.16

3 Types of Vertebrae

* Cervical -
* Only vertebrae w/ transverse foramen
* Only vertebrae w/ bifed spinous process
¢ Atlas —

* AXis —

*Thoracic —
*Long angled spinous processes
® Lumbar —
* Thickest body
* Spinous process are shorter & thickel
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Cervical Vertebrae

Lumbar Vertebrae

Thoracic Vertebrae

Sacrum and Coccyx
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The Thorax

- Protects
major organs

- Made up of
3 parts

- Sternum
- Ribs

- Thoracic
vertebrae

Figure 5.19a

%
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- Composed of 2 bones

- Clavicle — collarbone; connects to sternum
& scapula

- Scapula — shoulder blade;
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The Pelvis

+
—

- Femur- upper
thigh bone

- Articulates with
acetabulum

- Largest bone
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- 2 bones of
lower leg

- Tibia —
- Fibula —

Figure 5.25
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