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SKELETAL SYSTEM
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SKELETAL SYSTEM

THE STRUCTURES OF THE SKELETAL
SYSTEM INCLUDE:
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SKELETAL SYSTEM

FUNCTIONS OF THE SKELETAL SYSTEM

SUPPORT

PROTECTION

MOVEMENT

MINERAL STORAGE
BLOOD CELL FORMATION




CLASSIFICATION OF BONES BY
POSITION

THE 206 BONES OF THE HUMAN
BODY ARE GROUPED INTO
THE
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AXIAL SKELETON

HE
FORMS THE LONG AXIS OF THE
BODY AND INCLUDES THE
BONES OF THE SKULL, VERTEBRAL
COLUMN, AND THE RIB CAGE.
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AXIAL SKELETON

GENERALLY THESE BONES ARE MOST
INVOLVED IN PROTECTING, AND
SUPPORTING.
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AXIAL SKELETON

Frontal bonea

Parietal bone — Glabella

Frontal squama Frontonasal suture

of frontal bone

Supraorbital foramen
Nasal bone . (notch)
: _ — Supraorbital margin
Greater wing of S : Supenior orbital
sphenoid bone =3 3 > ‘ - fissure
Temporal bone —— T : - . 2\
Ethmoid bone ' . " '

Lacrimal bone

Zygomatic bone

- Optic canal

Infaerior orbital
fissure

Middie nasal concha | Ethmoid

Infracrbital foramen -
Perpendicular plate bone

Maxilia

Inferior nasal concha

Vomer bone

Mandibla

Mental
foramen

Mandsular
symphysis
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AXIAL SKELETON

Lambdoid
suture

Occipital bone

Superior nuchal line

External
occipital
protuberance

Occipitomastoid
suture

External
occipital

Sagittal suture

Parietal bone

_ P Mastoid

- - process
\ Inferior
nuchal

Occipital line
condyle

crest
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AXIAL SKELETON

Coronal suture Frontal bone

) Sphenoid bone
Parietal bone . (greater wing)

Ethmoid bone

Temporal bone
Lacrimal bone

Lambdoid = X AN \ Lacrimal fossa
suture . .

Squamous suture

_ . ) £ = Nasal bone
Occipital bone

Zygomatic process . 4 : . - - Zygomatic bone

Occipitomastoid suture - : “ P - Maxilla

External auditory meatus

Mastloid process

Alveolar margins

Styloid process

Mandibular condyle
Mandibular notch

Mandible
Mental foramen
Mandibular ramus

Coronoid process
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AXIAL SKELETON

Maxilla
(palatine process)
Hard

palate | palatine bone
{(horizontal plate)

Zygomatic bone

Temporal bone
(zygomatic proc“

Vomer

Mandibular
fossa

Stylod process
Mastoid process

Temporal bone
(petrous portion)

Pharyngeal
tubercle

Panetal bone

External occipital crest

External occipital ———
protuberance

Incisive fossa
Medial palatine suture
Infraorbital foramen

Maxilla

Sphenoid bone
{greater wing)

Foramen ovale

Foramen
lacerum

Carotid canal

Stylomastoid
foramen

Jugular foramen
Occipital condyle
Inferior nuchal line

Superior nuchal line

: Foramen magnum
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AXIAL SKELETON

Cervical curvature (concave)
7 vertebrase, C1 - C5

Spinous process ——— °
¢ /—Transverse process —__ ..
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5 fusead vertebrae
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Coccyx 4 fused vertebrae
Anlterior view Right lateral view
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AXIAL SKELETON

—Jugular notch

/--- Clavicular notch

Manubrium

Sternal angle

— Body
Xiphistarnal

True nibs joint

(1-7) —— Xiphoid

process

— Stlernum

False
rnbs
(8-12) L, .
Vertebra — Intercostal
2 \ Floating

spaces
ribs -— Costal cartilage
(11, 12) - Costal margin
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APPENDICULAR SKELETON

HE

CONSISTS OF THE BONES OF THE
UPPER AND LOWER LIMBS,

AND THE GIRDLES 1

HAT

ATTACH THE LIMBS
AXIAL SKELETO

'O THE
N.
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APPENDICULAR SKELETON

THE APPENDICULAR SKELETON
CONSISTS OF 126 BONES. IT
FUNCTIONS TO HELP IN MOVEMENT.
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APPENDICULAR SKELETON

Clavicle
Scapula
—— Humeruzs
1
X
\ ——Radius
"'l.‘j‘.."*" l”r‘a

1)) 'A_.{L,arpals
e

| Phalanges

Metacarpals
~—— Femur

Patella

Fibula

——Tarsals
—— Meotatlarsals
Phalanges
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AXIAL and APPENDICULAR
SKELETONS

( Skull
Clavicle 2% Scapula (shoulder blade)

Sternum
Humerus

Vertebral column
Radius

a ,,6 -\—— Ulna

Carpals (wrist)

Metacarpals (hand)
Phalanges (fingers)

FEB:Z _, ( Tarsals (ankle)
| Metatarsals (foot)

s 4, Phalanges (toes)

P 7 _
i www.FirstRanker.com
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CLASSIFICATION OF BONE BY
SHAPE

HE BONES OF

HE HUMAN

SKELETON COME IN MANY SIZES
AND SHAPES. BONES CAN BE
CLASSIFIED BY SHAPE INTO:
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LONG BONES

& are longer
than they are wide.

<Long bones have 2
.and a

(a) Long bone (humerus)

“+All of the bones of
the limbs, except the
patella, ankle, and
wrist, are long bones.
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SHORT BONES

o are
cube shaped, nearly
equal in length and

width.

<+ The bones of the
wrist and ankle are
examples of short
bones.

(b) Short bone (trapezoid)
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SHORT BONES

A SPECIAL TYPE OF SHORT
BONE IS A
THIS TYPE OF BONE IS A
SHORT BONE WHICH FORMS
WITHIN A TENDON. AN EXAMPLE
IS THE PATELLA, AND THE PISIFORM.
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FLAT BONES

are thin,
fla’r’rened and a bit
curved.

% The sternum,

scapulae, ribs, and most
of the bones of the
skull are flat bones.

(c) Flal bone (sternum)
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IRREGULAR BONES

K have
complicated shapes

that fit none of the
preceding classes.

<+ The vertebrae, the R
bones of the hip, and e vt
some facial bones.
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GROSS ANATOMY OF A
LONG BONE

A long bone has a
shaft, the
and two ends,the

<Covering a long bone
in all area, except the

articular surfaces, is
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GROSS ANATOMY OF A
LONG BONE

“Covering the articular
surfaces is

“Deep to the periosteum
is a layer of

this layer is thicker in the
diaphysis than the
epiphysis.
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GROSS ANATOMY OF A
LONG BONE

+In the diaphysis of
the long bone deep to
the compact bone is

the
in an adult it is full of

< The medullary cavity
is lined with
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GROSS ANATOMY OF A
LONG BONE

“+In the epiphyses deep
to the layer of compact
bone is

<+ Between the
of the spongy

bone is
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GROSS ANATOMY OF A

Proximal
epiphysis —

Diaphysis —

Distal
epiphysis —

(@)

LONG BONE

-\

Articudar
cartilage

Epiphyseal
line

Pariosteum
Compact bone

Medullary
cawty

Spongy bone
Compact bone

Articular
cartilage
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MICROSCOPIC STRUCTURE
OF COMPACT BONE

HE STRUC

URAL UNIT OF

COMPACT BONE IS THE

EACH OSTEON

IS AN ELONGATED CYLINDER
ORIENTED PARALLEL TO THE
LONG AXIS OF THE BONE.
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MICROSCOPIC STRUCTURE

Sharpey's

OF COMPACT BONE

Lamella —

Oslaocyls ——a

Osteon
(Haversian syslem)

(“lrmxmfornmlal
lamellae

- g P4 o | DL
Lamellas 7 A ‘ = — 2 A 2
—\ : . : —Lacuna

Canabculus

Central
{(Haversian)
canal

( 3 1/ /\810011 vassel continues

into medullary cavity
containing marnmow
——Spongy bone

fibers

Compact
bona

Penosteal
blocod vessel

Pearnosteumn

(a)

Perforating (Volkmann's) canal

-—Bloocd vessel
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MICROSCOPIC STRUCTURE
OF COMPACT BONE

AN OSTEON IS A GROUP OF HOLLOW
TUBES OF BONE MATRIX,

ONE PLACED OUTSIDE THE NEXT
LIKE THE GROWTH RINGS OF A
TREE TRUNK. EACH OF THE MATRIX

TUBES IS A




MICROSCOPIC STRUCTURE
OF COMPACT BONE

THE COLLAGEN FIBERS IN A
PARTICULAR LAMELLA RUN IN
A SINGLE DIRECTION.
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MICROSCOPIC STRUCTURE
OF COMPACT BONE

Artery with

capillaries
Structures _
in the Vein
central Nerve fiber
canal

Lamellae

Collagen
fibers

Twisting
force ( >
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MICROSCOPIC STRUCTURE
OF COMPACT BONE

<*Running through the
core of each osteon is the

% The canal contains
small blood vessels and
nerve fibers that serve the
needs of the osteon’s cells.
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MICROSCOPIC STRUCTURE
OF COMPACT BONE

< Spider shaped

occupy small cavities called
at the junctions of

the lamellae.

<+Hair like canals called
connect the

lacunae to each other.

<+ The space between these

structures is occupied by
bony
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MICROSCOPIC STRUCTURE
OF COMPACT BONE

Lamella —

Osloocyls ——a=

Osteon
(Haversian system)

Circumferantial
lamedlaa

\
\
Lamellae
A\
\

Canaliculus

Central
(Haversian)
canal

Blood vessel continues

into medullary cavity

containing marrow
T~Spongy bone

Sharpey's
fibers

Compact
bone

Penosteal -
bicod vessel y !
=l Cantral (Haversian) canal
Pernosteum o

Perforatling (Volkmann's) canal
-Blood vessel

(a)
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GROSS ANATOMY OF
FLAT BONE

Compact
bone
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OSSIFICATION

OSSFICATION OR OSTEOGENESIS
IS THE PROCESS OF BONE FORMATION.
THERE ARE 2 MECHANISM
WHICH FORM BONE:




IN
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OSSIFICATION

RAMEMBRANOUS OSSIFICATION

RESULTS IN THE FORMATION

OF THE CRANIAL BONES AND
THE CLAVICLES.
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OSSIFICATION

ENDOCHONDRAL OSSIFICATION
RESULTS IN THE FORMATION OF THE
BONES BELOW THE
SKULL, WITH THE EXCEPTION OF
THE CLAVICLES.
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OSSIFICATION

THREE TYPES OF CELLS ARE INVOLVED
IN BOTH MECHANISM OF OSSIFICATION:
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STEPS OF INTRAMEMBRANOUS
OSSIFICATION

1. Selected
mesenchymal cells

| S\ | ===—Collagen fiver
cl uster and fOr'm ) }———(}ssdmalmncenter
osteoblasts. AU - VR
| \——;Osteoblast

2' Thls fOPmS an @An ossification center appears in the fibrous connective
OSSIfICGTlon center. tissue membrane.

[ eef——Masenchymal cel




www.FirstRanker.com www.FirstRanker.com

STEPS OF INTRAMEMBRANOUS
OSSIFICATION

3. Osteoblasts begin OV Ar——ry——"Ostsobast
to secrete osteoid, /(RS NN
which mineralized. U [ ooy
\ Vi ‘
S Al Nl o
A¥ 4 W bone matrix
4. The osteoblasts are A\ /|

trapped differentiate

@ Bone matrix (osteoid) is secrated within the fibrous

Into OST@OCYTCS . membrane.
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STEPS OF INTRAMEMBRANOUS

OSSIFICATION
5. Accumulating . —
osteoid is laid down oty
between embryonic @ M plten
blood vessels. "ﬁ /z\**__“?ifﬂlin

= ‘\‘;&_[ 1000 Vessel

6. This forms a
ne‘rwork Of TI"C(bLll ae. @Woven bone and perlosteum form,
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STEPS OF INTRAMEMBRANOUS

OSSIFICATION
Mesenchyme
1((Hf|
7. Vascularized |1mnr1*h;j
mesenchyme condenses @ \ =
on the external face ‘*‘2‘ M\ T i

of the woven bone and " Y "\3—[‘..»,0'1....1.35..7“
becomes the periosteum. AN

@ Woven bone and perlosteum form,
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STEPS OF INTRAMEMBRANOUS
OSSIFICATION

8. Trabeculae just deep Sl — o
to the periosteum ) prchin

. . \—Oswobiaa
thicken, forming a bone |

.y ' e (14 0}

Co l IC(r'. f"(_ . compact bone
9. The bony collar is
later replaced with ' o

@ Bone collar of compact bone forms and

mature compact bone. odmonpers
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STEPS OF INTRAMEMBRANOUS
OSSIFICATION

10 Spongy bone, ": _ s [ DIOUS

consisting of distinct \_m‘t“g‘
trabeculae, are present )

internally. Blood vessels : B i
differentiate into red A | i b

Maow

bone marrow.

@ Bone collar of compact bone forms and
fed Marrow apbears.
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STEPS OF ENDOCHONDRAL
OSSIFICATION

1. The perichondrium

covering the hyaline e Hyaline

) a ) : cartilage
cartilage "bone" is ( Primary
infiltrated with blood / center "

vessels. g

-*.|—Bone collar

2. Osteoblasts secrete

@ Formation of

osteoid against the hyaline bone collar
CClr"l'ilage lethSlS, cartilage ¥nodel.

encasing it in a bony collar.
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STEPS OF ENDOCHONDRAL

OSSIFICATION
3. Chondrocytes Dsteriorating
within the diaphysis P S
hypertrophy and signal ) Sponay
the surrounding NSy rormation

cartilage matrix to
calcify.

Blood
4 vessel of
\ periosteal
/) bud

4. The chondrocytes, ,
however, die and the Sl aatiiariisu
matrix begins to e iage TS,
deteriorate.
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STEPS OF ENDOCHONDRAL
OSSIFICATION

5. In month 3, the
forming cavities are
invaded by a collection
of elements called the
periosteal bud.

6. The entering
osteoclasts partially S
erode the calcified @ invasion of

Tl 1_ 3 iNntermal cavities
by the periosteal
cartilage matrrix. b I peatoakas
bone formation.
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STEPS OF ENDOCHONDRAL
OSSIFICATION

Deteriorating
cartilage
/— Hyaline matrix

‘ cartilage

Spongy

| !r )
Y Bone collar .
\ g A Blood ———*
vessel of
periosteal
bud

| ‘ Primary { bone
/ ossification 4 [ formation
.‘ center Y\ a5 /4
S

(1) Formation of |
bone collar Bp—
around hyaline (@ cavitation of
Cart”age mode'_ the hya”ne Cal"tl- 77”-'7-4
lage within the @) Invasion of
cartilage model. internal cavities
by the periosteal
bud and spongy
bone formation.
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STEPS OF ENDOCHONDRAL
OSSIFICATION

7. Osteoblasts
secrete osteoid around
the remaining
fragments of hyaline
cartilage forming
trabeculae.
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STEPS OF ENDOCHONDRAL
OSSIFICATION

8. As the primary
ossification center
enlarges, osteoclasts
break down the newly
formed spongy bone
and open up a medullary
cavity in the center of
the diaphysis.
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STEPS OF ENDOCHONDRAL
OSSIFICATION

9. The epiphyses remain
formed of cartilage until

shortly before or after
birth.

10. Secondary ossification
centers form in the
epiphyses. The events of
ossification are like the
events of the diaphysis,
except, that spongy bone
mains in the internal and
no medullary cavity forms.
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STEPS OF ENDOCHONDRAL
OSSIFICATION

Deteriorating
cartilage
/— Hyaline matrix

‘ cartilage

Spongy

| !r )
Y Bone collar .
\ g A Blood ———*
vessel of
periosteal
bud

| ‘ Primary { bone
/ ossification 4 [ formation
.‘ center Y\ a5 /4
S

(1) Formation of |
bone collar Bp—
around hyaline (@ cavitation of
Cart”age mode'_ the hya”ne Cal"tl- 77”-'7-4
lage within the @) Invasion of
cartilage model. internal cavities
by the periosteal
bud and spongy
bone formation.
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TEPS OF ENDOCHONDRAL
OSSIFICATION

Articular
cartni=age

Spongy
ys=al bonea
vassal

Epiphyseal
plate
samiiage
Meaedullary

c=vny

@ Forrmation of the

medullary cavity as

ossihcation continueas; Ossification of the

appearance of sec- epiphyses . when

ondary ossificatio compelataed, hyahine

centers in thea canilage remains only

epphyses in in the epiphys=s=al plataes

preparation for and artcular cartilagas

stage S [The epphyseaeal plates
promots longitudinal
growth until young
adulthood. )
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BONE GROWTH

HERE ARE 2 TYPES OF
BONE GROWTH:




Epiphysea R
plate

LONGITUDINAL BONE GROWTH




APPOSITIONAL BONE GROWTH
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BONE GROWTH

Articular )
Growth cartilage Remodeling

Bone grows in _ Growing shaft
length because: . is remodeled by:

@ Cartilage
grows here

{ b ‘ :
(@) Cartilage L , L f ' (@ Bone

replaced by Y of { k. resorbed
bone here | V4 <._l here

. -Epipljylseal

(® cartilage plate A2 Bone
grows here 't added by

appositional

3 L
(@ Cartilage ' growth here
: —
replaced by ;
bone here Y @ Bone
s resorbed
i

here




ol = B N =

www.FirstRanker.com www.FirstRanker.com

CALCIUM HOMEOSTASIS

FACTORS OF CALCIUM
HOMEOSTASIS:
HORMONES
VITAMIN D—MILK
CALCIUM—MILK
VITAMIN A—CARROTS
PHOSPHORUS—MEAT
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HORMONAL CONTROL OF
CALCIUM HOMEOSTASIS

Calcitonin Calcitonin
stimuilates
calcium san
deposit
iNn bone

Thyrosd

gland
y/
L .
T / Fallsng
”co bilood

Calcium homeostasis of blood Cax=~
911 mg/100 mli levels

A\ N O

Thyrosd ———
gland <

,«:
8y 's
Parathyrosd =
e Parathyrosd

giands
Ostecclasts o ._d :
degrade bone giands release
ase T parathyroid
hormonea (FPTH)

rn.a’!rix and rels
Ca<* mto bicod
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CALCIUM HOMEOSTASIS

OTHER FACTORS IN CALCIUM
HOMEOSTASIS:

1. VITAMIN D—AIDS IN THE ABSORPTION
OF BOTH CALCIUM AND PHOSPHORUS.

2. VITAMIN A—HELPS THE OSTEOBLASTS
PRODUCE BONY MATRIX.
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CALCIUM HOMEOSTASIS

3. TESTOSTERONE AND ESTROGEN—
STIMULATES BONE DEPOSITION OF
CALCIUM STARTING AT PUBERTY.




HOMEOSTATIC IMBALANCES
OF THE SKELETAL SYSTEM

1. DISEASE OF CHILDREN DUE TO
LACK OF VITAMIN D.

2. CALCIUM IS NOT DEPOSITED.

3. BOWING OF THE BONES.
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HOMEOSTATIC IMBALANCES
OF THE SKELETAL SYSTEM

1. RICKETS IN ADULTS

2. DUE TO A LACK OF VITAMIN D

3. CALCIUM IS NOT DEPOSITED IN
BONE.

4. MAIN SYMPTOM IS PAIN WHEN WEIGHT IS
PUT ON THE AFFECTED BONE.
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HOMEOSTATIC IMBALANCES
OF THE SKELETAL SYSTEM

1. BONE REABSORPTION IS GREATER
THAN BONE DEPOSITION.
2. CAUSES:
A. LACK OF ESTROGEN
B. LACK OF EXERCISE
C. INADEQUATE INTAKE
D. LACK OF VITAMIN D
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HOMEOSTATIC IMBALANCES
OF THE SKELETAL SYSTEM

3. SIGNS AND SYMPTOMS:

A. SPONGY BONE OF THE SPINE IS MOST
VULNERABLE.

B. OCCURS MOST OFTEN IN POSTMENOPAUSAL
WOMEN.

C. BONES BECOME SO FRAGILE THAT SNEEZING OR
STEPPING OFF A CURB CAN CAUSE FRACTURES.

4. TREATMENT
A. CALCIUM AND VITAMIN D SUPPLEMENTS.

B. HORMONE REPLACEMENT TREATMENT
C. INCREAE WEIGHT BEARING EXERCISE.
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HOMEOSTATIC IMBALANCES
OF THE SKELETAL SYSTEM




