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sskeletal Vocabhulary
Tuberosity — large, rounded projection

Trochanter - large, irregularly shaped process

Tubercle — small, rounded projection

Epicondyle — raised area on or above a condyle

Condyle — rounded articular projection
Fossa — shallow, superficial depression
FiIssure — narrow slit-like opening

Foramen — round opening




Bone Markings: Projections - Bone Markines: Proiections -

Sites of Muscle and Ligament ﬂ::d; an: L1gament Sites of Muscle and Ligament
ALLACTHICNT Attachment

* Tuberosity - rounded projection [at the end of a + Tubercle —small rounded projection
bone for the attachment of a muscle or tendon]

* Epicondyle - raised area above a condyle
* Crest - narrow, prominent ridge of bone

* Spine - sharp, slender projection
* Trochanter - large, blunt, irreqular surface

* Process - any bony prominence

* Line - narrow ridge of bone



Bone Markings: Projections -

Projections That Help to Form
Joints

* Head - bony expansion carried on a narrow neck
* Facet - smooth, nearly flat articular surface

* Condyle - rounded articular projection

* Ramus - armlike bar of bone

Bone Markings:
Depressions and Openings

* Meatus - canal-like passageway

* Sinus — cavity within a bone

* Fossa - shallow, basin-like depression
* Groove - furrow

* Fissure - narrow, slit-like opening

* Foramen - round or oval opening through a bone
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Tuberosity refers to round elevation
(bump) from the bone
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= Bones are organs.
Thus, they're
composed of multiple
tissue types. Bones are
composed of:

Bone tissue (a.k.a.
0sseous tissue).

Cartilage.

Vascular tissue.

Lymphatic tissue.
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GENERALITY

= The human skeleton
consists of
more than half of
them are located just in our
hands and feet!

= We are actually born with
more bones (about 300),
but many fuse together as a
child grows up.

= These bones support your
body and allow you to
move.



How many bones S :

= Skvull and vupper jaw : 21 bones

= Ears: 3 tiny bones x2

= Lower jaw

= Front neck bone = hyoid

= Backbone or spine = 26 vertebra
= Ribs =12 x2

= Breastbone

= Each upperlimb = 32 bones: 2 shoulder, 3in arms, 8
in wrist, 19 in hands and fingers

= Each lower limb has 31 bones: 1 in hip one side, 4 In
legs, 7 in ankle, 19 foot and toes.




= 2 large groups:

Bone
LR e Classification

Forms long axis of the body.

Includes the bones of the skull,
vertebral column, and rib cage.

Axial skeleton (blue)

These bones are involved in
protection, support, and carrying
other body parts.

Appendicular skeleton
Bones of upper & lower limbs and
the girdles (shoulder bones and
hip bones) that attach them to the
axial skeleton.

Appendicular
skeleton (pink)

Involved in locomotion and
manipulation of the environment.
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1) Pectoral Girdles (4 bones) - Left and
right Clavicle (2) and Scapula (2).

2) Arm and Forearm (6 bones) - Left and
right Humerus (2) (Arm), Ulna (2) and Radius (2)
(Fore Arm).

N 3) Hands (54 bones) - Left and right Carpal (16)
N4 (wrist), Metacarpal (10), Proximal phalanges (10),

Middle phalanges (8), distal phalanges (10).

4) Pelvis (2 bones) - Left and right os coxae (2)
(ilium).

5) Thigh and leg (8 bones) - Femur (2)
(thigh), Tibia (2), Patella (2) (knee), and Fibula (2)

(leg).

6) Feet and ankles (52 bones) - Tarsals (14)
(ankle), Metatarsals (10), Proximal phalanges
(10), middle phalanges (8), distal phalanges (10).




The skeleton has two parts:

The axial skeleton i o
the appendicular skeleton. @t
The axial skeleton includes 80 bones L ALY e &
the skull, VERTEBRAL—%
The hyoid bone, COLLMN 2
The vertebral column (spine, sacrum, and coccyx), ‘
The sternum, and the ribs.
+ [ts components are aligned along the long axis of V)
the body. :
& — SHOULDER GIRDLE 2> /
The appendicular skeleton includes < | I x 7\
Bones of the upper extremities (arms, forearms, and hands), = & & an ¥ 2 / v
The pectoral (shoulder) girdle, P GROLE 0T 7 ——
The pelvic (hip) girdle, ' SAENELIES 4
The bones of the lower extremities (thigh, knee, leg, and foot). == & & '

Its components are outside the body main axis. L
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Human thigh bones are stronger than concrete, the
Femur bone as it’'s called, easily capable of lifting or
supporting 30 times its own volume and weight

The longest bone, strongest bone in our bodies is the
femur (thigh bone).

The smallest bone is the stirrup bone inside the ear.
Each hand has 26 bones in it.

Your nose and ears are not made of bone; they are made
of cartilage.

Your bones consist of go% water and 50% solid matter.

By the age of 20, the average young person has
acquired roughly 8% of his/her skeletal mass.

Adult human bones account for 14% of the body’s total
weight.

Our ribs move about g million times a year, every time we
breathe!

For every 100 milligrams of caffeine (the amount in a
small to medium-sized cup of coffee), you lose 6
milligrams of calcium.
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= The largest bone is o |
the pelvis [6 bones] N (* =
= B - A.ilium AN
B. sacrum ¢ L
C. acetabulum \ (

D. pubis '.
E. pubic symphysis \
F. ischium ) i

The longest bone = femur

patella —T?LJ )

‘;’7

Hammer
(Maleus)

The smallest bone 1s = stirrup [ears]



Functions of bone

* Bones function in:
Support of soft tissues
Movement
Protection

Mineral homeostasis - calcium and
phosphate

Blood cell production - red marrow

Mechanical

Protection — bones can serve to protect internal organs, such as
the skull protecting the brain or the ribs protecting the heart and lungs.

Structure — bones provide a frame to keep the body supported.

Movement — bones, skeletal

muscles, tendons, ligaments and joints function together to generate
and transfer forces so that individual body parts or the whole body can
be manipulated in three-dimensional space. The interaction between
bone and muscle 1s studied in biomechanics.

Sound transduction — bones are important in the mechanical aspect of
overshadowed hearing.







Movement

Skeletal muscles use the bones as levers to
move the body.

4. Reservoir for minerals and adipose tissue
99% of the body's calcium is stored in bone.

85% of the body's phosphorous is stored in
bone.

Adipose tissue is found in the marrow of
certain bones.

5. Synthetic =Hematopoiesis [no really but has
the component]

A k.a. blood cell formation.

All blood cells are made in the marrow of
certain bones.



Metabolic

Mineral storage — bones act as reserves of minerals important for the body,
most notably calcium and phosphorus.

Growth factor storage — mineralized bone matrix stores important growth
factors such as insulin-like growth factors, transforming growth factor, bone
morphogenetic proteins and others.

Fat storage — the yellow bone marrow acts as a storage reserve of fatty
acids.

Acid-base balance — bone buffers the blood against excessive pH changes by
absorbing or releasing alkaline salts.

Detoxification — bone tissues can also store heavy metals and other foreign
elements, removing them from the blood and reducing their effects on other
tissues. These can later be gradually released for excretion

Endocrine organ — bone controls phosphate metabolism by

releasing fibroblast growth factor — 23 (FGF-23), which acts on kidneys to
reduce phosphate reabsorption. Bone cells also release a hormone

called osteocalcin, which contributes to the regulation of blood

sugar (glucose) and fat deposition. Osteocalcin increases both

the insulin secretion and sensitivity, in addition to boosting the number
of insulin-producing cells and reducing stores of fat
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Gross Anatomy of Bones:
Bone Textures

* Compact bone - dense outer layer

* Spongy bone - honeycomb of trabeculae filled
with yellow bone marrow




Types of Bone

* Cancellous
Found in marrow cavity
No Haversian systems
Surface lined by endosteum

v Compact

Forms the dense shell of
bones

Has Haversian systems

Outer surface lined by
periosteum

Inner surface lined by
endosteum

*Woven bone (Immature bone, Primary bone)
*Lamellar bone (Mature bone, Secondary bone)

Bone

Woven bone

Immature bone formed
rapidly as in the fetus or
repair of an injury.
Collagen isirreqularly
arranged.

Lamellar bone

Mature bone that is
physically stronger.

Collagen is reqularly
arranged




Bone

I Classification of Bones: By
Shape

Types of bones:

* 1.5hort bones
* Long bones - longer

than they are wide
(e.0., humerus)

* 2.long
3. Flat Bones
4 Irregular Bones

5. sesamoid
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B e

Capitate
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Short Flat Irreqular




Classification of Bones: By Shape

= Short bones

Cube-shaped bones of the wrist and ankle

Bones that form within tendons (e.qg.,
patella)
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Classification of Bones:
Shape

= Flat bones — thin,
flattened, and a bit
curved (e.g., sternum,
and most skull bones)

{c) Flat bone (sternum)




Flat bone

The sternu

The \-’omel’-\one




I C1a551F1cat10n of Bones: By

Irregular bones — bones
with complicated shapes
(e.g., vertebrae and hip
bones)

{d} Irregular bone [(vertebral,
laft lateral view



= Sesamoid bones” is

a bone embedded within a tendor

Sesamoid bones at the distal end of

the first metatarsal '-:_'_nc of the foot.

Sesamoid bones can be found on joints
throughout the body, including:

-In the knee — the patella (within
the quadriceps tendon).

In the hand — two sesamoid bones are
commonly found in the distal portions of
the first metacarpal bone (within the
tendons of adductor pollicis and flexor
pollicis brevis). There is also commonly a
sesamoid bone in distal portions of

the second metacarpal bone.

The pisiform of the wrist is a sesamoid
bone (within the tendon of flexor carpi
ulnaris).

In the foot - the first metatarsal

bone usually has two sesamoid bones at
its connection to the big toe (both within
the tendon of flexor hallucis brevis). In
some people, only a single sesamoid is
found on the first MTP.




Skeletal
structure

= Skeletal system
contains 4 types of

tissue:
cartilage
osseous tissue
bone marrow
periosteum/endosteum
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— A-ticular cartilage

Froximal
epiphysis ; ‘;-- Epiphyscal inc
Bone structure -
Metaphysis
— 1 Spongy bone
*————— Endosteumn

= Dense outer layer of compact

| +—— Compact bone
—— Periosteum
Medullary cavity

Diaphysis Nutrient artery in

nutrient foramen

bone. ‘

= |Internal spongy (cancellous)
bone

= Long bones have internal

marrow cavity Metaphysis

Distat
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===~ Articular cartilage

(a) Partially sectioned humerus (arm bone)
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Bone structure

= Typical long bone structure:

articular cartilage
epiphyses (ends)
Spongy bone
diaphysis (shaft)
Compact bone
periosteum
medullary (marrow) cavity

endosteum

Proximal
apiphysis

Metaphysis

waiitme, —— Articular cartilage
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Bone membranes

= Periosteum - double layered
membrane covering outer
surface of bone

outer fibrous layer
inner osteogenic layer contains

osteoblasts and osteoclasts

Endosteum - lines

trabeculae of spongy bone

and internal structures
some connective tissue
osteoblasts and osteoclasts

Proximal
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Metaphysis

— Articular cartilage

Epiphyseal lina

I N Spongy bone

'_.I_ Endosteum
Compact bone
T Periosteum
Medullary cavity

Diaphysis

Metaphysis

Dristat
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MNutrient artery in
nutrient foramen

= Articular cartilage

(a) Partially sectioned humerus {arm bonea)
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Structure of Long Bone
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