The Skeletal System




The Skeletal System

o Parts of the skeletal system

» Bones (skeleton)

e Joints

o Cartilages

e Ligaments (bone to bone)

» (tendon=bone to muscle)
e Divided into two divisions

o Axial skeleton

o Appendicular skeleton — limbs and girdle






I Functions of Bones

e Support of the body
e Protection of soft organs

o Movement due to attached skeletal
muscles

o Storage of minerals and fats

e Blood cell formation



I Bones of the Human Body

o The skeleton has 206 bones

o Two basic types of bone tissue

o Compact bone
e Homogeneous
e Spongy bone

o Small needle-like
pieces of bone

» Many open spaces



Classification of Bones on the
Basis of Shape
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I Classification of Bones

e Long bones

e Typically longer than wide
e Have a shaft with heads at both ends
e Contain mostly compact bone

« Examples: Femur, humerus



I Classification of Bones

e Short bones

» Generally cube-shape

o Contain mostly spongy bone

o Examples: Carpals, tarsals



I Classification of Bones

o Flat bones

e Thin and flattened
e Usually curved

e Thin layers of compact bone around a layer
of spongy bone

o Examples: Skull, ribs, sternum



I Classification of Bones

e Irregular bones

e Irregular shape

e Do not fit Into other bone classification
categories

o Example: Vertebrae and hip
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I Gross Anatomy of a Long Bone

o Diaphysis W /
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Structures of a Long Bone

e Periosteum

e Qutside covering of
the diaphysis

o Eibrous connective
tissue membrane

e Sharpey'’s fibers

e Secure periosteum to
underlying bone

o Arteries

o Supply bone cells
with nutrients
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Structures of a Long Bone
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Structures of a Long Bone

o Medullary cavity

e Cavity of the shaft

» Contains yellow
marrow (mostly fat)
In adults

o Contains red marrow
(for blood cell
formation) in infants
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I Bone Growth

e Bones are remodeled and lengthened
until growth stops

» Bones change shape somewhat

e Bones grow In width



Long Bone Formation and Growth
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Types of Bone Cells

o Osteocytes

o Mature bone cells
o Osteoblasts

» Bone-forming cells
o Osteoclasts

» Bone-destroying cells

» Break down bone matrix for remodeling and
release of calcium

e Bone remodeling Is a process by both
osteoblasts and osteoclasts



I Bone Fractures

» Abreak in a bone
» Types of bone fractures

» Closed (simple) fracture — break that does not
penetrate the skin

» Open (compound) fracture — broken bone
penetrates through the skin

o Bone fractures are treated by reduction
and immobilization

» Realignment of the bone



Common Types of Fractures

Fracture type Hlustration Description Comment

Comminuted _ @E Bone breaks into many Particularly cormmon in the
N fragments. aged, whose bones are

more brittle.

Compression Bone i1s crushed. Common in porous bones
(i.e., osteoporotic bones).

Depressed i Broken bone portion is Typical of skull fracture.
pressed inward.

Impacted Broken bone ends are Commonly occurs when
forced into each other. one attempts to break
a fall with outstretched
arms
Spiral Ragged break occurs when Common sports fracture.

excessive twisting forces are
applied to a bone.

Greenstick Bone breaks incompletely, Common in children,
= = much in the way a green whose bones are more

adults. flexible than those of

Table 5.2
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Stages in the Healing of a Bone
Fracture
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Figure 5.5
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The Skull

e Two sets of bones

e Cranium

e Facial bones

e Bones are joined by sutures

o Only the mandible is attached by a
freely movable joint
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The Skull

Coronal suture Frontal bone
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Figure 5.7
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Bones of the Skull

Coronal suture e
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Figure 5.11
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Human Skull, Superior View
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Human Skull, Inferior View
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Copyright © 2003 Pearson Education, Inc. publishing as Benjamin Cummings Slide 5.24



The Hyoid Bone

e The only bone that
does not articulate
with another bone

—Greater
e Serves as a horn
moveable base for
)
the tongue | tesser
| Body
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The Vertebral Column

e Vertebrae
separated by
Intervertebral discs

e The spine has a
normal curvature

o Each vertebrae is
given a name
according to its
location
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Structure of a Typical Vertebrae
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The Bony Thorax
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The Bony Thorax
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Joints

e Articulations of bones

o Functions of joints
e Hold bones together
o Allow for mobillity
o Ways joints are classified

e Functionally

o Structurally
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I Functional Classification of Joints

o Synarthroses — immovable joints
o Amphiarthroses — slightly moveable
joints

o Diarthroses — freely moveable joints
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I Structural Classification of Joints

e Fibrous joints

o Generally iImmovable
o Cartilaginous joints

e Immovable or slightly moveable
e Synovial joints

* Freely moveable

Copyright © 2003 Pearson Education, Inc. publishing as Benjamin Cummings Slide 5.45



Fibrous Joints

o Bones united by fibrous tissue —
synarthrosis or largely immovable.

Fibrous
connective
tissue

Articular
(hyaline)
cartilage

Humerus Figure 5.27d, e
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Cartilaginous Joints — mostly

amphiarthrosis
o Bones connected by cartilage

o Examples

e Pubic
symphysis

e Intervertebral
joints

(c) Figure 5.27b, ¢
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Synovial Joints

o Articulating
bones are
separated by a
joint cavity

o Synovial fluid
Is found In the
joint cavity

Figure 5.27f-h
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I Structures Assoclated with the
Synovial Joint

o Bursae — flattened fibrous sacs

e Lined with synovial membranes

o Filled with synovial fluid

o Not actually part of the joint
o Tendon sheath

e Elongated bursa that wraps around a tendon
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The Synovial Joint

Acromion of
scapula

Ligament Joint cavity
containing
Bursa synovial fluid
Ligament
Articular
(hyaline)
cartilage
Tendon
sheath
Synovial membrane
Tendon of I8 Fibrous articular
biceps muscle v capsule
7 Humerus
| Figure 5.28
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Types of Synovial Joints Based on
Shape

@ Nonaxial
® Uniaxial
@ Biaxial

Multiaxial

Ulna

Ulna Radius

(c) Pivot joint

Figure 5.29a—c
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Types of Synovial Joints Based on
Shape

® Uniaxial
*Biaxial i\ ﬁ‘
ultiaxial % (c
: ‘s
N —p
L ‘ﬂ]
Metacarpal @ ,nl i\ ]
Phalanx Carpal : ,‘f"‘.
o Metacarpal #1
(d) Condyloid joint Head ﬂf%
humerus

Scapula
(e) Saddle joint

Figure 5.29d—f (f) Ball-and-socket joint
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A Healthy Joint

Muscles Joint capsule

Tendons
Synovial
membrane

Cartilage Bone

Synovial fluid

In a healthy joint. the ends of bones are encased in smooth cartilage
Togeélher, they are protected by a yjoant capsule hined with a synovial
membrane that produces synovial fluid The capsule and fluid protect
the carulage, muscles, and connective l1ssues.

Pro
A Joint With Osteparthritis

Muscles BONE SpUrs  Syngpvial membrane

Tendons

Worn-away  ~_ o _ | !BO""
. ge il fiui
cartilage fragments Synovial fluid
in fluid

With osteoarthrniuis, the cartilage becomes worm away  Spurs grow out
from the edge of the bone, and svoovial Nud increases Altogether,
the joam s suff and sore.
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