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Skeletal
System

Functions of the Bones

= Support

Protection

Blood cell formation

Classification of Bones by Tyne

= Compact
= Dense
= Smooth and homogeneous
= Spongy
= Small needlelike pieces of hone
= Lots of open space




Classification of Bones hy Shape

= Long hone
= humerus of arm
= Short bones
= carpals of wrist
= Flathone
= parietal bone of skull
= Irregular hone

= vertebra
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4 — cartilage
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I’ Long Bone
N Anatomy
Compact Bone

= Haversian system (osteon)
= Haversian canal
= lamellae
= lacunae
= Osteocyte
= Canaliculi




Bone Formation, Growth,
and Remodeling

= Ossification - process of hone formation
= Osteoblasts - hone-forming cells

= Osteoclasts - hone-destroying cells
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Bone Formation — Overview




Stage1. Hematoma formation

Stage 2. Fibrocartilage callus formation
Stage 3. Bony callus formation
Stage4. Bone remodeling
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Repair of Fracture — Stage 1

periosteum hematoma

compact medullary
bone cavity

Hematoma
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Repair of Fracture —Stage 2

fibrocartilage

spongy
bone

Fibrocarfilaginous callus
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Repair of Fracture —Stage 3

bony callus

Bony callus
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Repair of Fracture —Stage 4

healed fracture

Remodeling




Axial Skeleton

Skull

Middle ear hones
Vertehrae

Hyoid bone

= Ribs

= Sternum

The Skull

= Cranium
= Facial bones
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parietal bone ull Bones —Lateral View

frontal bone
sphenoid bone

ethmoid bone
lacrimal bone

nasal bone
zygomatic bone

maxilla
temporal
bone

mandible
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Skull Bones —Inferior View

zygomatic maxilla

bone

gphenoid palatine
one bone
vomer

bone

temporal foramen

bone magnum
occipital
bone
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Facial Bones—Internal View

mandible

Skull Bones
= Frontal = Maxillae
= Parietal = Palatine
= Temporal = Iygomatic
= Occipital = lacrimal
= Sphenoid = Nasal
« Ethmoid * Vomer




Bones of the Middle Ear

The Infant Skull

= Fontanels
= Anterior (frontal)
= Sphenoid
= Posterior [occipital)
= Mastoid
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i %’2_ 1 7 cervical vertebrae
Reglons of 7 — in neck region form
Vertebral @ / cervical curvature.

Column o

12 thoracic vertebrae
— form thoracic curvature.
Ribs attach here.

5 lumbar vertebrae in
— small of back form
lumbar curvature.

Sacrum: 5 fused
vertebrae in adult
form pelvic curvature.




Vertebrae

Cervical (N

= Rtlas

= Ruis

Thoracic (12)

Lumbar (5)

Sacral (5 fused)
Coccygeal (4 vestigial)
= Coceyx
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body A
Thoracic

superior
articular

process Vertebra
vertebral
foramen

facets

fora

rib

transverse
spinous process
process
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thoracic vertebra
3 manubrium
true .
ribs7| 4/
59, " body | sternum
53"
7 xiphoid
=s process
false | o ribs
ribs . ; . tal
S ="—costal
[ 10 f; L & - % cartilage

floating ribs Rib Cage




Ribs
= “True” ribs (7 pairs)
= Costal cartilage
= “False” ribs (5 pairs)
= “Floating” ribs (2 pairs)

= Sternum (breasthone)

Appendicular Skeleton

= Arms

= Hips

= legs
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maxilla Cranium

mandible

clavicle

humerus
scapula

sternum
radius

vertebral
column

Bones of the
Upper Skeleton
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acromion process clavicle

coracoid process glenoid fossa

head of humerus scapula
deltoid tubercle i

humerus
capitulum trochlea

olecranon process

Yl Pectoral Girdle
and Upper Arm
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Lower Arm
and Hand

head of radius

radius

= Clavicle - collarhone

= Scapula - shoulder blade
= Humerus - upper arm

= Radius - lateral lower arm
= Ulna - medial lower arm
= Carpals - wrist hones

= Metacarpals - palm hones
= Phalanges - finger hones
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Bones of the
Lower Skeleton

sacrum
ilium
ischium
pubis
femur
patella
tibia
fibula
tarsals
metatarsal
phalanges
Pelvis
= llium
= Ischium
= Pubis
= Pubic symphysis
= Pubic arch
= Sacrum
Male vs Female Pelvis
= Male

= Narrow, funnel-shaped
= Coccyx curves forward
= Female
= Wide, shallow, and basin-shaped
= Coccyx more vertical
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ilium

acetabulum

head of femur
greater trochanter
neck

lesser trochanter
femur

coxal
bone

medial condyle — {3 patella
| lateral condyle

Pelvic Girdle
and Upper Leg
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Lower Leg
and Foot

tibial tuberosity ——% /— head of fibula
fibula

lateral malleolus
tarsals
metatarsals
phalanges

Hip and Leg
Pelvis - hip bone
= Femur - upper leg
Patella - kneecap
= Tibia - medial lower leg
Fibula - lateral lower leg
Tarsals - ankle hones
Metatarsals - hones of sole
Phalanges - toe hones
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loints

Functions

= Hold bones together
= (Give skeleton mobility
Classification

= Functional

= Structural

Classification of Joints
by Function
= Immovable
= Slightly movahble

= Freelymovahle

Classification of Joints
hy Structure

= Fibrous joints
= Sutures of skull
= Cartilaginous joints
= Intervertebral joints
= Synovial joints
= Elbows and knees
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Knee Joint ) .
o i quadriceps femoris
I gk & - muscle

femur
quadriceps tendon
synovial membrane

biceps
femoris
muscle

fat ___—patella

bursa

gastrocnemius
muscle

meniscus

joint cavity
cartilage

patellar ligament
tibia

Types of Synovial Joints

= Ball and socket
= hip
= Hinge
= elhow
= Pivot
= atlas and axis
= Gliding
= foot

Inflammatory Disorders of Joints

= Arthritis
= Osteoarthritis
= Gouty arthritis
= Rheumatoid arthritis
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o |
Normal Bone Osteoporotic Bone

The End
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