THE SKELETAL SYSTEM




Functions of the Skeletal System|

Support and protection (st

periosteum ]

Body movement

Blood cell formation =
hemopolesis

spongy bonej

(occurs in bone marrow)

Storage of inorganic material
(salt, calcium, potassium....)



ORGANIZATION

About 206 bones
2 Main Divisions

.‘.

Appendicular Skeleton Axial Skeleton




Axial Skeleton
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Appendicular Skeleton
Limbs & Bones that connect to the

Pectoral Girdle (scapula, clavicle, arms)
Pelvic Girdle (coxal bones, legs)

acromion
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head of
humerus

humerus

Pubic arch



BONE STRUCTURE - Long Bone

articular
cartilage &
Sy Epiphysis
1.Epiphysis (end) e —
2. Diaphysis (shatft)
3. AI‘tiCL-J|aI’ Car.tilage | i”a‘i‘}';”a’y\
(hyaline cartilage, padding) —

4. Periosteum
(membrane that covers entire bone) COmpK'

bone

periosteum | &8
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; ‘.""\'?,‘.). "—‘|Epiphysis



Inside the Long Bone

5. Medullary Cavity —
hollow chamber filled
with bone marrow
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Red Marrow (blood) S |

Yellow Marrow (fat) ~ Endosteum
— lining of the medullary



Types of Bone Tissue

Compact (wall of the diaphysis)
Spongy (cancellous, epiphysis) - red marrow




Bone Anatomy

Cartilage

Spongy bone

Epiphyseal line

Compact bone

Medullary cavity Bone marrow

Nutrient foramen
Periosteum

Endosteum \ Nutrientvessel




* Assignment
— Coloring of a Long Bone
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Review the Structure of a

Long Bone

Matching quiz at

http://www.mhhe.com/biosci/a

p/holehaap/student/olc2/chap

O7matching0l1.html

Long Bone

Epiphysis

Diaphysis

Epiphysis

| Articular cartilage

Ephiphyseal line

spongy bone
61 -
; ' Medullary cavity
| | IL— Nutrient faramen
‘ ' Endosteum
Periosteum

= [‘ ~ Articular cartilage


http://www.mhhe.com/biosci/ap/holehaap/student/olc2/chap07matching01.html

Microscopic Structure

Bone tissue is called OSSEOUS tissue
- the matrix iIs composed of collagen and inorganic salts

OSTEOCYTES - mature bone cells, enclosed in tiny
chambers called LACUNAE

- these form rings called lamella around a HAVERSIAN
CANAL which houses blood vessels

CANALICULLI - tiny canals that link osteocytes

Haversian and Volkmann canals provide passageways for
blood vessels




Osteocytes

lamellae j

( [ spongy bone
osteon

E blood vessels |/

[ periosteum ]
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Volkmann’s Canal

AN Haversian Canal



Nerve

Vein

Artary Lamellae
Central canal

Canaliculi

in a lacuna



Osteon
(Haversian system)

Lamellae

Lacuna
Canaliculus

Central
(Haversian)
canal

Matrix

Blood vessel continues

Sharpey’s
fibers

into medullary cavity
containing marrow

Compact
bone

Blood vessel

Periosteum

Spongy bone

Central (Haversian) canal
Perforating (Volkmann’s) canal

Blood vessel
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Test Yourself

Find the...
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| amellae

Spongy Bone

Compact Bone

(b)



VOLKMANN'S
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BONE DEVELOPMENT & GROWTH

1.Intramembranous bones — flat, skull
2. Endochondral bones — all other

Bones first form as hyaline cartilage. The cartilage then
gradually changes into bone tissue - a process called
OSSIFICATION

PRIMARY OSSIFICATION CENTER (shatft)

SECONDARY OSSIFICATION CENTER (ends)



Bone Development & Growth

EPIPHYSEAL DISK (growth plate) is a band of
cartilage between the epiphysis and diaphysis

Growth Plate - open Growth Plate - Closed
(Epiphyseal Line)
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These areas increase bone length as the cells ossify



OSTEOBLASTS produce cells called osteocytes.

=
Osteoblast Osteocyte
(forms bone maintains

matrix) bone tissue)



RESORPTION

OSTEOCLASTS -
dissolve bone tissue
to release

minerals, process Is

called RESORPTION




Osteogenic cells  Osteoblasts ~ Osteocyte

Osteoprogenitor \

Osteoclast

Osteoblast




Bone Growth

Secondary Articular
ossificaton cartilage .
center Soal Py v
Spongy —————= _ ¥
Epiphyseal bone BOA
: . blood vessel
Deteriorating
cartilage
/—Hyaline matrix
cartilage Epiphyseal
tS,pongy\< plate
: ' bone q
Prima : e cartilage
ossifigtion ¢ T Medullary
center b cavity
— —_— — —_
— Bone collar
' Blood :
vessel of |
periosteal v
bud

(1) Formation of
bone collar
around hyaline
cartilage model.

(@ Cauvitation of
the hyaline carti-
lage within the
cartilage model.

) Invasion of
internal cavities
by the periosteal
bud and spongy
bone formation.

(@ Formation of the
medullary cavity as
ossification continues;
appearance of sec-
ondary ossification
centers in the epiphy-
ses in preparation
for stage 5.

(B Ossification of the
epiphyses; when
completed, hyaline
cartilage remains only
in the epiphyseal plates
and articular cartilages.



Bone Growth

>, Inthe /‘_ Young /‘ ) Adult
embryo person / ,\
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* Assignment - Coloring of the Aging Hand







Synarthrotic (not moveable, aka sutures)

*skull

Amphiarthrotic (slightly movable)
*vertebrae

Diarthrotic (moveable joint )
*knees, elbows, wrist, shoulder..etc
*synovial fluid for lubrication



Types of Synovial Joints

Synovial Joints

S
Al
)

1. Ball and Socket 2 4
(shoulder / hip) 0/ ,;: N

2. Hinge (elbow, knee)

3. Pivot (lower arm)

4. Saddle (thumb)

Ball-aﬁa-
Socket Joint



BONES OF THE SKULL

0

U WNR

. Frontal -

. Parietal -

. Temporal -
. Occipital -
. Sphenoid -

Ethmoid -

. Maxilla -
. Mandible -

. Zygomatic -

Bones of the skull

¥ Coronal sulure

Mastoid process 4 v

Stylold process /

Mental
foramen

/
Temporomandibular joint *



Sphenoid Bone

Names for its shape
- a butterfly!

Frontal Bone

Orbital
Rim

Nasal Bone

Lesser Wing
of Sphenoid

Zygomatic Bone
Bone
Greater Wing
Maxilla of Sphenoid
Bone

Orbital surface
of greater wing

Superior Sphenoidal Lesser
rbital fissure sinus wing

Greater wing

Foramen
rotundum

Pterygoid

; process
plate plate
Coronal Suture
Parietal Bone Frontal Bone
Pterion
Lambdoid
Suture i
Bone
Occipital Sphenoid
Bone Bone
Temporal
Bone Zygomatic

Squamous
Suture



Sutures - connection points

Sagittal

1. Coronal - between
frontal and parietal bones

Coronal
suture

2. Lambdoidal - between
occipital and parietal bones

3. Squamosal - between
temporal and parietal
bones

4. Sagittal - between |
. Lambdoid Squamous
parletal bones suture suture



Suture - refers to any connection between large
bones (in fetal skulls, these are called fontanels)

Fissure - any wide gap between bones

Posterior fontanel

Sagittal suture

Coronal
sutures

Anterior
fontanel




Fontanels are “soft spots’ on an infant’s skull
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Anterior fontanel

Frontal bone

Parietal bone

: Sphenoid
- | ‘ fontanel
B
Posterior Q i
fontanel ) ’ Sg:eenmd
T ¢
Occipital bone (\ , '.
el X — Mandible
r ‘I i'i e \-\\ - —

Temporal bone
Mastoid fontanel



TOPOGRAPHY OF THE SKULL

Foramen - refers to any opening in the skull, nerves
and blood vessels leave this opening to supply the
face

Foramen



Foramen Magnum

727 -y

N~

cranium

zygomatic
process

&
. ":"Oi»
mandible Sa\&

" 3

._\

canines

* Assignment: Skull Labeling




Coronal Suture

Frontal

Parietal

Nasal

Sphenoid

- Temporal

L acrimal

Zygomatic

Vomer

Maxilla

Mandible




Coronal Suture

Frontal

Nasal

Sphenoid f

Maxilla

Mandible

Parietal

Sguamous Suture

Lambdoid suture

Occipital

Mastoid Process

Temporal

Zygomatic




(o]

\\J
\

T OO ~

@0

10

11

12

13

14



. Coronal Suture

. Frontal

. Parietal

. Nasal

. Squamosal Suture
. Ethmoid

. Lacrimal

. Sphenoid

. Lamdoidal Suture
10. Occipital

11. Temporal

12. Zygomatic

13. Maxilla

14. Mandible
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y.

Frontal

Parietal

AR

Coronal Suture

Sagittal Suture

Lambdoid Suture




The Rest of the Bones

Skull:
frontal bone

zygomatic bone

maxilla
mandible

Pectoral girdle:
clavicle
scapula

Thoracic cage:
sternum
ribs
costal cartilages

Pelvic girdle:
coxal bones

¥
sacrum i
coceyx {

patella

8

metatarsals N}

phalanges ——=2<"

71 The human skeleton
Figure 41.5

Skull:

parietal bone
temporal bone
occipital bone

I ————
clavicle -
= ﬁ :‘
scapula —— & P

humerus

vertebral column —————

ulna

radius

carpals
metacarpals

£t
phalanges —

femur

a. AN

fibula
tibia
tarsals
m@%v by A a:cmw-m Coenpanies, Inc. All fights reserved



Vertebral Column

Cervical (C1-C7)

Thoracic (T1-T12)

Lumbar (L1-L5) ol

Sacrum and Coccyx [ \




[ The pcure cant be dipiared




Thoracic Cage — 12 pairs of ribs

True Ribs = First seven
False Ribs = Next 3 pairs
Floating Ribs = Last two pairs

First thoracic

Clavicle —., vertebra
Jugular notch
&y
Sternal \
angle ’
True —
ribs | costal | —
cartilage Manubrium
Body
- St
Xiphoid Sternum
process
False
ribs .
Floating
ribs




Pectoral Girdle CLAVICLES
(collarbones)

1 clavicle.

. Clayicle
Acromio-
clavicular Scapula
HUMERUS
(arm)
SCAPULAS

(shoulderblade




Bones of the Arm

Ulna goes to ‘ f{f
pinky (P-U) HUMERUS / é
Radius goes y "
to thumb ULNA 2 V

RADIUS —/

b
(\



Lunate

oy

st e
wrist- 8 small =\ (R
bones called o N 5 g
carpels - AN ;::::::':,_....g.,.,.,
Metacarpals R o | %
(hand)

Proximal .
phalanx

Middle
phalanx
Distal

: phalanx

Fingers:
Phalanges

Phalangos - 4




Name the
carpals for
*extra credit
on test.

metacarpals

capitate R~
hamate ’
pisiform P
triquetral \
uina i

Bones of the
hand and wrist

trapezoid

trapezium
scaphoid

radius

lunate



How to learn the carpals?

] Scaphoid
. Lunate

] Triquetrum
[ ]Pisiform

[ JHamate

[ ] Capitate
B Trapezoid
B Trapezium

anatomycorner.com

Some Lemurs Try Peanuts That They Can’'t Handle



ANSWERS...

. Scaphoid

. Lunate
Triguetrum
. Pisiform

. Trapezium
Trapezoid
. Capitate

. Hamate

>Q "D OO0 T W




Pelvic Girdle

I Hip bones
[ ]Sacrum

. Coccyx

teachmeanatomy

TH K3 A00Nat Mt Jstany B o0 T Y

two large COXAL BONES



Pelvic Girdle

Sacroiliac
joint

/lllium

Sacral
promontory

Sacrum

Pubic
tubercle

Ischium

Acetabulum/ ‘L‘il o
Symphysis— »>

pubis X e o — Pubic arch
ubis/

The SACRUM Is between coxal bones,
COCCYX Is the tailbone




Bones of the Leo

hip joint ! , ; )

Lower (0} fw“?-\- patella (knee cap)~— K neecap - PATELLA
Limb ¥ |1

Hbiae— Lower Leg -
I\ “‘— f'b"'“/ TIBIA & FIBULA

{ o tarsals
metatarsals

phalanges

A\



Bones of the Ankle

Ankle and Upper
Fibula" '
NS

foot - 7 bones called

_~Tibia

Talus

Tarsals
tloviCU'%f‘ . Large heel bone is
. el uneiforms the calcaneous

\ Metatarsals
N halanges

Calconeus -y Foot = metatarsals
Cubo'f / \ Toes = phalanges
Tarsal-

metatarsal -~ \ \ ~ \
joints Metatarsal- - S0

phalangeal CMMG 2901

Joints



medial &
cuneiform :

havicular :

talus

—calcaneus

Assignment — Foot
Coloring




Skull

Mandible
Cervical
vertebrae Clavicle
Scapula
Thoracic Sternum
vertebrae
Ribs
Humerus
Lumbar
vertebrae
Assignment —

Skeleton Labeling




Lumbar
vertebrae

Pelvis /

° N Radius
v

Sacrum 7 I{ \‘ o Ulna

Coccyx

J— Carpals

]-— Metacarpals

|

o\ Femur
& Patella
Tibia
Fibula
/ Calcaneus

]_
]— Metatarsals
]_

Phalanges



Skull ®
OOO
Mandible *Y il
o e
Cervical —
vertebrae i ‘(%\ A Clavicle
I SAS-AL=
.k :f,"/‘,‘ - Scapula
4) ‘
Thoracic N — A - Sternum
vertebrae b/
/) o
> A~ N/ Ribs
’ 7
- > — 7
-'p 7 Humerus
Lumbar =
vertebrae o
Pelvis ~ Radius
Sacrum “ Ulna
Coccyx
}— Carpals
Metacarpals
]—Phalanges
Femur
Patella
Tibia
Fibula
Calcaneus
— Tarsals

— Metatarsals

]— Phalanges

| I —




Closed Open Multiple
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Bone Fracture Types (1)

A greenstick
fracture is
incomplete, and
the break occurs
on the convex
surface of the

bend in the bone.

A fissured
fracture involves
an incomplete
longitudinal break.

A comminuted
fracture is
complete and
fragments the
bone.
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Bone Fracture

Types(2) |

-

A transverse
fracture is
complete, and the
break occurs at a
right angle to the
axis of the bone.

An oblique A spiral

fracture occurs fracture is

at an angle other caused by

than a right angle twisting a bone

Lo the axis of the excessively.
one.

Warning: Next slide is graphic!






Bone Disorders

1. BONE SPURS, also known as osteophytes,
occur when the body grows small projections on
the edges of bones




(S Graphic Video of Plantar
4 \ Fasciitis Surgery s

2. Plantar fasciitis

- common cause of heel pain.
-Inflammation of the plantar
fascia

- walking can be painful

\ Achilles
| tendon

Plantar
fascia

© S1. Francis Orrnopaepic INSTITUn:


https://youtu.be/ZWzLK3ODYRE

3. OSTEOPOROSIS: Increased
activity of osteoclasts cause a
break down bone, bones
become more fragile

The spongy bone especially
becomes more porous.

o387
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Healthy bone Osteoporosis



Causes of
Osteoporosis:

1. Lack of exercise

2. Poor diet

3. Genetics
4. Ethnicity

5. Gender

Kyphosis




Why do older people break their hips?

Femoral Neck Fracture

A femoral neck fracture is
common among older
adults and can be related
to osteoporosis. This type
of fracture may cause a
complication because the
break usually cuts off the
blood supply to the head
of the femur.

Hip Socket
(Acetabulum)

Hip
compression
screw

Partial hip Tota) hip

Femur replacement replacement

(Thigh Bone)

Femoral
Neck Fracture




4. Rheumatoid arthritis Is an autoimmune disease
which causes joint stiffness and bone deformity

A
Source: http://www.thetimes.co.uk/tto/public/article3233439.ece



http://www.thetimes.co.uk/tto/public/article3233439.ece

5. Rickets

This preventable bone disease affects young children and is
caused by a deficiency of the nutrient vitamin D. Rickets

causes weak, brittle bones that fracture easily and bone and
muscle pain.

.




6. ABNORMALITIES OF THE SPINE

a)KYPHOSIS Is a hunchback curve

b)LORDQOSIS Is a swayback in the
lower region.

Normal Spine Kyphotic Spine




c) ANKYLOSIS is severe arthritis in the spine and the
vertebrae fuse.

Advanced
ankylosing

2 Healthwise, Incorporatad



d) SCOLIOSIS i

Al
“\\ .. Abnormal
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Scoliosis



/. Fibrodysplasia ossificans progressiva (FOP) —
soft tissue regrows as bone. Sufferers are slowly imprisoned by
their own skeletons.

Munchmeyer disease" or "stone man syndrome"



8. Osteosarcoma

Most common bone cancer, primarily affecting
the long bones, particularly those in the knee,
hip, or shoulder regions. Most commonly affects

teenagers and young adults.




FUN FACTS ABOUT BONES
Bone Is made of the same type of minerals as
limestone.

eBabies are born with 300 bones, but by
adulthood we have only 206 in our bodies.

e The giraffe has the same number of bones
IN its neck as a human: seven In total.

e The long horned ram can take a head butt
at 25 mph. The human skull will fracture at
5 mph.






