Foundation Standard 1   
ACADEMIC FOUNDATION


Skeletal System

INSTRUCTIONAL ACTIVITIES

1. Instruct the student to read Diversified Health Occupations.
2. Instruct the student to define the key terms.
3. Instruct the student to complete the workbook assignment for Diversified 


Health Occupations.
4. Instruct the student to complete the Skeletal System activity.
5. Instruct the student to complete the Bones crossword puzzle.
6. Instruct the student to complete the Skeletal System–Difficult Words Made 

Easy activity.
7. Instruct the student to correctly label the Bones diagram.
8. Instruct the student to construct a life-size model of the skeleton using 

materials of their choice.
9. Assign Anatomy and Physiology Project for this unit.
10. Discuss related health careers.
11. View available audiovisual resources related to the skeletal system.
12. Instruct the student to take notes and participate in class discussion and 

activities. (See notes in the Diversified Health Occupations: Teacher’s 


Resource Kit.)
INSTRUCTIONAL MATERIALS/RESOURCES

1. Thomas.  Tabor’s Cyclopedic Medical Dictionary.
2. Simmers.  Diversified Health Occupations
3. Simmers.  Diversified Health Occupations: Teacher’s Resource Kit

4. Simmers.  Diversified Health Occupations Workbook

5. Website:  www.texashste.com
6. PowerPoint presentations:  

[image: image1.wmf]"SKELETAL SYSTEM 

6.4.ppt"

[image: image2.wmf]"3.Skeletal 

System.ppt"


SUPPLEMENTAL KEY TERMS

Arthritis

Bursae

Bursitis

Cartilage

Cervical vertebrae

Fracture

Immobilization

Lumbar vertebrae

Orthopedic

Ossification

Osteomyelitis

Osteoporosis

Pelvis

Sacrum

Thoracic Vertebrae

RELATED HEALTH CAREERS

Acupuncturist

Chiropractor

Occupational Therapist

Occupational Therapy Assistant

Orthopedist

Osteopathic Physician

Physical Therapist

Physical Therapy Assistant

Podiatrist

NAME______________________________________DATE_______________

THE SKELETAL SYSTEM

In each group of terms below, one term does not belong with the others.  Circle this term, and on the line provided, tell why it does not belong in the group.

1. femur
tibia
fibula
ulna

patella


________________________________________________________

2.     
tarsals
phalanges
   humerus

metatarsals


_______________________________________________________

3.    
 ribs
sternum
sacrum
clavicle

scapula


_______________________________________________________

4.     
hinge
ball and socket

pivot

frontal


_______________________________________________________

5.     
pelvis
humerus
radius

ulna

   carpals


_______________________________________________________

6.     
phalanges

metacarpals
patella

carpals


_______________________________________________________

7.     
mandible   
          clavicle
                  cranium  
carpals


_______________________________________________________

8.   
mutation
cervical
thoracic
lumbar
sacrum


_______________________________________________________

9. 
pelvis
coccyx
sacrum
scapula
os coxae


_______________________________________________________

10. 
girdle
immovable
hinge
gliding
saddle


_______________________________________________________

Answer Key

THE SKELETAL SYSTEM

In each group of terms below, one term does not belong with the others.  Circle this term and, on the line provided, tell why it does not belong in the group.

1. ulna_________________________________________________________

2. humerus_______________________________________________________

3. sacrum________________________________________________________

4. frontal_________________________________________________________

5. pelvis_________________________________________________________

6. patella________________________________________________________

7. clavicle________________________________________________________

8. mutation_______________________________________________________

9. scapula_______________________________________________________

10. girdle_________________________________________________________

Explanations will vary.

Have your students set up some series of their own, each series having either three, 

four, or five terms including one term that does not fit.

Another good activity is to have your students make a list of five or six terms in which 

two or three terms form one series and two or three form a second series.  After all 

students have set up several such lists, they may exchange papers and attempt to unscramble each other’s lists into correct series.

NAME_____________________________________DATE_________________

THE BONES CROSSWORD PUZZLE

Complete the puzzle below by filling in the definitions to across and down.

ACROSS






DOWN
a.   Form of leg bones




1.    Calcium and phosphorus

b.   Muscle bone motion




2.    To bend

c.   Hook muscles to bones



3.    Longest bone

d.   Type of joint





4.    Ear bone

e.   Ear bone






5.    Bones protecting lungs

f.    Bone protecting heart




6.    Hold bones together

g.   Can bones bleed?




7.    Broken Bone

h.   Bones forming nose




8.    Air filled space in bone

i.    Turn to bone





9.    To stretch out

j. Head bones as a unit
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	Associated words:

                       orthopedist

                       ossicle

                       endoskeleton                            
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Answer Key

THE BONES CROSSWORD PUZZLE

Complete the puzzle below by filling in the definitions to across and down.

ACROSS






DOWN

a.   Form of leg bones




1.    Calcium and phosphorus

b.   Muscle bone motion




2.    To bend

c.   Hook muscles to bones



3.    Longest bone

d.   Type of joint





4.    Ear bone

e.   Ear bone






5.    Bones protecting lungs

f.    Bone protecting heart




6.    Hold bones together

g.   Can bones bleed?




7.    Broken Bone

h.   Bones forming nose




8.    Air filled space in bone

i.    Turn to bone





9.    To stretch out
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j.    Head bones as a unit
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NAME____________________________________________DATE________________

THE SKELETAL SYSTEM--DIFFICULT WORDS MADE EASY

A big part of understanding the skeletal system is learning the meanings of some of the words that describe the bones of our body.  Listed below are some of the words used when talking about our body’s bones.  Match each item with one of the twenty terms or descriptions that means the same thing.  Write your choice in the space provided.  You will have to use one term from the list twice.


carpus
femur
maxilla
phalanges
sternum


clavicle
fracture
patella
radius
tibia


coccyx
humerus
pelvis
sacrum
ulna



cranium
mandible

scapula
vertebrae

1.
breastbone



__________________

2.
shinbone



__________________

3.
skull



__________________

4.
kneecap



__________________

5.
shoulder blade



__________________

6.
collarbone



__________________

7.
lower jawbone



__________________

8.
upper jawbone



__________________

9.
thighbone



__________________

10.
wrist



__________________

11.
tailbone



__________________

12.
fingers



__________________

13.
backbones



__________________

14.
a break in a bone


__________________

15.
upper arm



__________________

16.
toes



__________________

17.
bone formed from five fused vertebrae

__________________

18.
the longer forearm bone that is on the same


side as the little finger


__________________

19. 
the shorter bone in the forearm that is on the 


thumb side of the arm


__________________

20.
group of bones that protect the organs of 


the lower abdomen and form the hip bones

__________________






Answer Key

THE SKELETAL SYSTEM--DIFFICULT WORDS MADE EASY

A big part of understanding the skeletal system is learning the meanings of some of the words that describe the bones of our body.  Listed below are some of the words used when talking about our body’s bones.  Match each item with one of the twenty terms or descriptions that means the same thing.  Write your choice in the space provided.  You will have to use one term from the list twice.


carpus
femur
maxilla
phalanges
sternum


clavicle
fracture
patella
radius
tibia


coccyx
humerus
pelvis
sacrum
ulna



cranium
mandible

scapula
vertebrae

1.
breastbone



sternum



2.
shinbone



tibia




3.
skull



cranium

4.
kneecap



patella

5.
shoulder blade


scapula

6.
collarbone



clavicle

7.
lower jawbone


mandible

8.
upper jawbone


maxilla

9.
thighbone



femur

10.
wrist



carpus

11.
tailbone



coccyx

12.
fingers



phalanges
13.
backbones



vertebrae

14.
a break in a bone


fracture

15.
upper arm



humerus

16.
toes



phalanges

17.
bone formed from five fused vertebrae

sacrum

18. the longer forearm bone that is on the same


side as the little finger


ulna

19. the shorter bone in the forearm that is on 


the thumb side of the arm

radius
20. group of bones that protect the organs of 


the lower abdomen and form the hip bones
pelvis

NAME_______________________
____
DATE_________________________

THE BONES

Label the skeleton with the correct names for all of the bones.
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Front View

A. _____________________

B. _____________________

C. _____________________

D. _____________________

E. _____________________

F. _____________________

G. _____________________

H. _____________________

I. _____________________

J. _____________________

K. _____________________

L. _____________________

M. _____________________

N. _____________________

O. _____________________

P. _____________________

Q. _____________________

R. _____________________

S. _____________________

Back View
A.
______________________

B.
 ______________________

C.
 ______________________

D. 
______________________

E. 
______________________

F. 
______________________

G. 
______________________

H. 
______________________

I. 
_______________________

J. 
_______________________

K. 
______________________

L. 
______________________

M. 
______________________

N. 
______________________

O. 
______________________

P. 
______________________

Q. 
______________________

R. 
______________________











Answer Key

THE BONES

Label the skeleton with the correct names for all of the bones.
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FRONT VIEW

A. CLAVICLE

B. HUMERUS

C. SACRUM

D. OSCOXAE

E. COCCYX

F. FEMUR

G. FUBULA

H. SKULL

I. SCAPULA

J. STERNUM

K. RADIUS

L. ULNA

M. CARPALS

N. METACARPALS

O. PHALANGES

P. PATELLA

Q. TIBIA

R. TARSALS

S. METATARSALS


REAR VIEW

A.
CRANIUM

B. CERVICAL VERTEBRAE

C. SCAPULA

D. THORACIC VERTEBRAE

E. HUMERUS

F. LUMBAR VERTEBRAE

G. RADIUS

H. ULNA

I. CARPALS

J. METACARPALS

K. PHALANGES

L. TIBIA

M. RIBS

N. SACRUM

O. ISHIUM

P. FEMUR

Q. FIBULA

R.
CALCANEUS

Associated words:


                       orthopedist


                       ossicle


                       endoskeleton
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SKELETAL SYSTEM

ORGANS THAT ARE CALLED

BONES









NUMBER OF ADULT BONES

		206









FUNCTIONS OF BONES











FRAMEWORK



SUPPORT BODY’S MUSCLES, FAT AND SKIN









PROTECTION





		SURROUND VITAL ORGANS TO PROTECT THEM

		SKULL SURROUNDS BRAIN

		RIBS PROTECT HEART & LUNGS PROTECTION











LEVERS





		ATTACH MUSCLE TO HELP PROVIDE MOVEMENT









PRODUCE BLOOD CELLS

		BOTH RED AND WHITE BLOOD CELLS









STORAGE

		STORES MOST OF THE CALCIUM SUPPLY OF THE BODY









LONG BONES

		BONES OF EXTREMITIES

		ARMS AND LEGS









DIAPHYSIS

		LONG SHAFT









EPIPHYSIS

		TWO EXTREMITIES OR ENDS









MEDULLARY CANAL 

		CAVITY IN DIAPHYSIS

		FILLED WITH YELLOW MARROW

		YELLOW MARROW

		FAT CELLS









ENDOSTEUM

		MEMBRANE THAT LINES THE MEDULLARY CANAL

		HOLDS YELLOW MARROW INTACT

		PRODUCES SOME BONE GROWTH









RED MARROW

		LOCATED IN SOME BONES

		VERTEBRAE

		RIBS

		STERNUM

		SCAPULA

		PROXIMAL ENDS OF HUMERUS AND FEMUR

		PRODUCES RED  BLOOD CELLS AND SOME WHITE CELLS









PERIOSTEUM

		TOUGH MEMBRANE COVERING OUTSIDE THE BONES

		NECESSARY FOR BONE GROWTH, REPAIR AND NUTRITION









SKELETON

		TWO SECTIONS









AXIAL SKELETON

		MAIN TRUNK OF THE BODY

		SKULL, SPINAL COLUMN, RIBS & STERNUM









APPENDICULAR SKELETON

		EXTREMITIES 

		ARMS AND LEGS

		SHOULDER GIRDLE, ARM BONES, PELVIC GIRDLE, AND LEG BONES









SKULL

		CRANIUM AND FACIAL BONES









CRANIUM

		ROUND BOX LIKE STRUCTURE THE PROTECTS THE BRAIN









CRANIUM

		MADE OF 8 BONES



		FRONTAL

		TWO PARIETAL

		TWO TEMPORAL

		OCCIPITAL

		ETHMOID 

		SPHENOID









FACIAL  BONES

		14 FACIAL BONES



		MAIN BONES

		MANDIBLE:  LOWER JAW

		MAXILLA:  TWO BONES FORMING UPPER JAW

		ZYGOMATIC:  TWO CHEEK BONES

		NASAL BONE:  UPPER PART OF NOSE









SUTURES

		AREA WHERE CRANIAL BONES HAVE JOINED TOGETHER









SINUSES

		AIR SPACES IN THE BONES OF THE SKULL

		STRENGTH WITH LESS WEIGHT

		RESONATING CHAMBER FOR THE VOICE

		LINED WITH MUCOUS MEMBRANES









FORAMINA

		OPENINGS IN BONES

		ALLOW  NERVES AND BLOOD VESSELS TO ENTER OR LEAVE BONE









VERTEBRAE

		SPINAL COLUMN

		26 BONES (VERTEBRAE)









PURPOSE

		PROTECT THE SPINAL CORD

		PROVIDE SUPPORT FOR HEAD AND TRUNK









MAIN SECTIONS

		CERVICAL:  7 NECK VERTEBRAE

		THORACIC:  12 VERTEBRAE IN BACK OF CHEST

		ATTACHED TO RIBS

		LUMBAR:  5 VERTEBRAE BY WAIST

		SACRUM:  1 LARGE VERTEBRAE ON BACK OF PELVIC GIRDLE

		COCCYNX:  1 FUSED VERTEBRAE CALLED TAILBONE









INTERVERTEBRAL DISCS

		PADS OF CARTILAGE TISSUE THAT SEPARATE VERTEBRAE

		ACT AS SHOCK ABSORBERS

		PERMIT BENDING AND TWISTING MOVEMENTS OF VERTEBRAL COLUMN









RIBS OR COSTAE

		12 PAIRS OF LONG SLENDER BONES

		ATTACH TO THORACIC VERTEBRAE ON DORSAL SURFACE OF BODY









		TRUE RIBS

FIRST 7 PAIRS OF RIBS

ATTACH DIRECTLY TO STERNUM ON FRONT OF BODY













FALSE RIBS

		NEXT 5 PAIRS OF RIBS

		FIRST 3 PAIRS ATTACH TO CARTILAGE OF RIB 

		FLOATING RIBS

		LAST TWO PAIRS OF FALSE RIBS

		NOT ATTACHED TO FRONT OF BODY









STERNUM

		BREASTBONE

		CONTAINS 3 PARTS

		MANUBRIUM OR UPPER REGION

		BODY OR CENTER AREA

		XIPHOID PROCESS

		SMALL PIECE OF CARTILAGE AT BOTTOM









STERNUM CONT.

		TWO CLAVICLES ATTACH TO MANUBRIUM BY LIGAMENTS

		RIBS ATTACH TO STERNUM WITH COSTAL CARTILAGES TO FORM A CAGE THAT PROTECTS THE HEART AND LUNGS









SHOULDER OR PECTORAL GIRDLE

		TWO CLAVICLES OR COLLARBONES

		TWO SCAPULAS OR SHOULDER BLADES

		SCAPULA PROVIDES FOR ATTACHMENT OF UPPER ARM BONE









BONES OF THE ARM

		HUMERUS:  UPPER ARM BONE

		RADIUS:  LOWER ARM BONE ON THUMB SIDE

		ULNA:  LARGER BONE OF LOWER ARM THAT CONTAINS PROJECTION CALLED THE OLECRANON PROCESS AT UPPER END FORMING ELBOW









BONES OF ARM CONT.

		CARPALS:  8 BONES OF WRIST ON EACH HAND

		METACARPALS:  5 BONES ON EACH HAND TO FORM PALM

		PHALANGES:  14 BONES ON EACH HAND TO FORM THUMB AND FINGERS









BONES OF PELVIC GIRDLE

		TWO OS COXAE

		COXAL OR HIP BONES

		JOIN WITH SACRUM ON DORSAL PART OF BODY

		OS COXA MADE OF THREE BONES

		ILIUM

		ISCHIUM

		PUBIS

		PROVIDE FOR ATTACHMENT OF BONES OF THE LEG









BONES OF LEG

		FEMUR:   THIGH BONE

		PATELLA: KNEECAP

		TIBIA:  LONG SUPPORTING BONE OF LOWER LEG

		FIBULA:  SMALLER BONE OF LOWER LEG











		TARSALS:  7 BONES OF ANKLES, CALCANEOUS IS HEEL BONE

		METATARSALS:  5 BONES FORMING INSTEP OF FOOT

		PHALANGES:  14 BONES ON EACH FOOT, FORM TOES









JOINTS

		AREA WHERE TWO OR MORE BONES JOIN TOGETHER

		LIGAMENTS:

		CONNECTIVE TISSUE BANDS THAT HOLD BONES TOGETHER









CLASSIFICATIONS OF JOINTS

		FREELY MOVABLE

		BALL AND SOCKET JOINTS

		SHOULDER AND HIP

		HINGE

		ELBOWS AND KNEES

		SLIGHTLY MOVABLE

		VERTEBRAE

		IMMOVABLE

		BONES OF CRANIUM









DISEASES OF SKELETAL SYSTEM

		ARTHRITIS

		BURSITIS

		FRACTURES

		DISLOCATION

		SPRAIN

		OSTEOMYELITIS

		OSTEOPOROSIS

		ABNORMAL CURVATURES OF SPINAL COLUMN









ARTHRITIS

		GROUP OF DISEASES INVOLVING INFLAMMATION OF THE JOINTS

		TWO MAIN TYPES

		OSTEOARTHRITIS

		RHEUMATOID ARTHRITIS









OSTEOARTHRITIS

		CHRONIC DISEASE THAT OCCURS WITH AGING

		SYMPTOMS:

		JOINT PAIN

		STIFFNESS

		ACHING

		LIMITED RANGE OF MOTION









TREATMENT

		REST 

		HEAT/COLD APPLICATIONS

		ASPRIIN

		STEROID INJECTIONS

		SPECIAL EXERCISES









RHEUMATOID ARTHRITIS

		CHRONIC INFLAMMATORY DISEASE OF CONNECTIVE TISSUES AND JOINTS

		THREE TIMES MORE COMMON IN WOMEN

		BEGINS BETWEEN AGES 35-45









SYMPTOMS

		PROGRESSIVE ATTACKS CAUSE: 

		SCAR TISSUE FORMATION 

		ATROPHY OF BONE AND MUSCLE TISSUE

		PERMANENT DEFORMITY AND IMMOBILITY









TREATMENT

		REST AND PRESCRIBED EXERCISE

		ANTI- INFLAMMATORY MEDICATIONS

		ASPIRIN 

		STEROIDS

		SURGERY TO REPLACE DAMAGED JOINTS









BURSITIS

		INFLAMMATION OF BURSAE

		SMALL FLUID FILLED SACS SURROUNDING JOINTS

		FREQUENTLY AFFECTS:

		SHOULDERS

		ELBOWS

		HIPS

		KNEES









SYMPTOMS

		SEVERE PAIN

		LIMITED MOVEMENT

		ACCUMULATION OF FLUID IN JOINT









TREATMENT

		PAIN MEDICATIONS 

		REST

		INJECTIONS OIF STEROIDS AND ANESTHETICS INTO JOINT

		ASPIRATION OF JOINT









FRACTURES

		INVOLVE A CRACK OR BREAK OF A BONE









TYPES OF FRACTURES

		GREENSTICK:  CRACK IN A BONE

		SIMPLE:  COMPLETE BREAK WITH NO DAMAGE TO SKIN

		COMPOUND:  BREAK IN BONE THAT RUPTURES THROUGH SKIN

		COMMINUTED: BONE SPLINTERED OR CRUSHED AND BONE FRAGMENTS ARE PRESENT 









FRACTURE CONT

		DEPRESSED:  PIECE OF BONE MOVES INWARD SUCH AS SKULL BONE

		SPIRAL:  SEVERE TWISTING OF A BONE CAUSES BREAK

		COMMON IN SKIING & SKATING ACCIDENTS









REDUCTION

		PROCESS BY WHICH BONE IS PUT BACK INTO PROPER ALIGNMENT

		CLOSED REDUCTION:

		POSITION BONE IN ALIGNMENT

		TRACTION

		CAST OR SPLINT TO MAINTAIN POSITION









REDUCTION

		OPEN REDUCTION

		SURGICAL REPAIR OF BONE

		INSERTION OF PINS

		PLATES

		OTHER DEVICES









DISLOCATION

		BONE IS FORCIBLY DISPLACED FROM A JOINT

		SHOULDERS

		FINGERS

		KNEES

		HIPS









TREATMENT

		REDUCE 

		IMMOBILIZE 

		SPLINT 

		CAST

		TRACTION









SPRAIN

		TWISTING ACTION TEARING LIGAMENTS AT A JOINT

		WRISTS

		ANKLES









SYMPTOMS

		PAIN

		SWELLING

		DISCOLORATION

		LIMITED MOVEMENT









TREATMENT

		REST 

		ELEVATION

		IMMOBILIZATION 

		ELASTIC BANDAGE

		SPLINT

		COLD APPLICATION









OSTEOMYELITIS

		INFLAMMATION OF BONE USUALLY CAUSED BY PATHOGENIC ORGANISM

		PATHOGEN CAUSES

		FORMATION OF ABSCESS WITH BONE 

		PUS IN MEDULLARY CANAL









SYMPTOMS

		PAIN AT SITE

		SWELLING

		CHILLS

		FEVER









TREATMENT

		ANTIBIOTICS FOR INFECTION









OSTEOPOROSIS

		METABOLIC DISORDER WITH INCREASED SOFTENING OF BONE









CAUSES

		DEFICIENCY OF HORMONES

		ESTROGEN IN FEMALES

		PROLONGED LACK OF CALCIUM IN DIET

		LOSS OF CALCIUM AND PHOSPHATE CAUSE

		POROUS BONES

		BRITTLE BONES

		PRONE TO FRACTURE

		SEDENTARY LIFE-STYLE









TREATMENT

		INCREASED INTAKE OF:

		CALCIUM

		VITAMIN D

		EXERCISE

		ESTROGEN REPLACEMENT









ABNORMAL CURVATURES OF SPINAL COLUMN

		KYPHOSIS

		  HUNCHBACK  ROUNDED BOWING OF BACK AT THE THORACIC AREA

		SCOLIOSIS

		SIDE TO SIDE  OR LATERAL CURVATURE OF SPINE 









ABNORMAL CURVE OF SPINAL COLUMN

		LORDOSIS

		SWAYBACK  ABNORMAL INWARD CURVATURE OF LUMBAR VERTEBRAE









CAUSES

		POOR POSTURE

		STRUCTURAL DEFECTS OF VERTEBRAE

		MALNUTRITION

		DEGENERATION OF VERTEBRAE

		HERDITERY









TREATMENT

		THERAPEUTIC EXERCISES

		FIRM MATTRESSES

		BRACES

		SURGICAL REPAIR 









THE END
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Anatomy / Physiology Overview

Skeletal System







Skeletal System

		Defined as the framework of bones, cartilage, ligaments and other connective tissues in the human body

		Normally, it is composed of 206 bones that give form to the body and, with the joints, allow body motion









Skeletal System

		Bones must be rigid and unyielding to fulfill their function, but they must also be able to grow and adapt as the human body grows (bone growth is usually complete by late teens)

		Bones are just as much living tissue as muscle and skin, a rich blood supply constantly provides the oxygen and nutrients that bones require, each bone also has an extensive nerve supply









Functions 

		Support

		Protection

		Movement

		Storage

		Hemopoiesis (production of blood cells)









Functions

		Support



Bones are as strong or stronger than reinforced concrete.  The skeletal system provides structural support for the entire body.

		 Protection



Delicate tissues and organs are surrounded by skeletal elements.

The skull protects the brain

The vertebral column protects the spinal cord

The ribs and sternum protects the heart and lungs

The  pelvis protects the digestive and reproductive organs







Functions

		Movement



Bones work together with muscles to produce controlled, precise movements.  The bones serves as points of attachment for muscle tendons. Bones act as levers that convert muscle action to movement.

		Storage



Bones store minerals that can be distributed to other parts of the body upon demand. Calcium and phosphorus are the main minerals that are stored in bones. In addition, lipids are stored as energy reserves in the yellow bone marrow.







Functions

		Hemopoiesis



Red bone marrow produces red blood cells, white blood cells, and platelets.







Classification of Bones

		The bones of the human skeleton have four general shapes



Long

Short

Flat 

Irregular

		There is also one other category



Sesamoid







Classification of Bones

		Long



Are longer than they are wide.

Examples: humerus, femur, ulna, metacarpals, metatarsals, phalanges, tibia, and fibula

		Short



Are nearly equal in length and width; are somewhat cube shaped.

Examples: carpals, tarsals







Classification of Bones

		Flat



Are thin and relatively broad; have a large surface area for muscle attachment.

Examples: scapula, cranial bones, sternum, ribs

		Irregular



Have complex shapes that do not fit easily into any other category

Examples: facial bones, vertebrae







Classification of Bones

		Sesamoid – are small bones that are situated within tendons. They are also called floating bones.



Examples: patella







Structure of Bones

		The typical features of a long bone such as the humerus



Diaphysis

Epiphysis

Epiphyseal line

Articular cartilage

Periostium







Structure of Bones

		Diaphysis – the long central shaft of bone; Contains yellow bone marrow; Made of compact (dense, relatively solid) bone.

		Epiphysis – the expanded ends of the bone; Contains the red bone marrow; Made of spongy (lighter) bone.

		Epiphyseal line – also known as the growth plate, this is the area where the diaphysis and epiphysis meet. In growing bone, it is where cartilage is reinforced and then replaced by bone.









Structure of Bones

		Articular cartilage – a thin layer of cartilage covering the epiphysis or ends of bone. It provides a smooth gliding surface for a joint and helps to protect the ends of the bone.

		Periosteum – a dense fibrous covering around the surface of the bone. It is  essential for bone growth, repair, and nutrition. It also functions as a point of attachment for ligaments and tendons.









Skeletal Terminology

		Each of the bones in the human skeleton not only has a distinctive shape but also has distinctive external features. Theses landmarks are called bone markings or surface features.



Foramen –a tunnel or hole for blood vessels and/or nerves (examples: pelvis, skull).

Fossa – a shallow depression (example: pelvis).







Skeletal Terminology

Condyle – a smooth, rounded articular process; Knuckle like projection (example: femur, humerus).

Tuberosity – a small, rough projection (example: tibia, pelvis).

Crest- a prominent ridge (example: pelvis).

Sinus – a chamber within a bone, normally filled with air (example: skull).







Skeletal Divisions

		The skeletal system consists of 206 separate bones and is divided into the axial and appendicular divisions.









Axial Skeleton

		Forms the long axis of the body.

		The 80 bones of the axial skeleton can be subdivided into:



The 22 bones of the skull plus associated ones          (6 auditory bones and the hyoid bone).

The 26 bones of the vertebral column.

The 24 ribs and the sternum.







Appendicular Skeleton

		Forms the limbs and the pectoral and pelvis girdles.

		Altogether there are 126 appendicular bones.



32 are associated with each upper limb.

31 are associated with each lower limb.







Joints

		Joints or articulations exist wherever two bones meet. The function of each joint depends on its anatomy. Each joint reflects a workable compromise between the need for strength and the need for mobility.



Ligaments – connect bone to bone.

Bursa – fluid filled sac the reduces friction between soft tissue and bones, also act as shock absorbers.

Meniscus – a cartilage disc between some complex joints for shock absorption, cushioning, and stability.







Types of Movement

		Flexion

		Extension

		Abduction

		Adduction

		Circumduction

		Rotation (IR /ER)

		Pronation

		Supination



		Inversion

		Eversion

		Dorsiflexion

		Plantar Flexion

		Opposition

		Protraction

		Retraction

		Elevation

		Depression









Joint Classification

		Joints can be classified according to the range of motion they permit.



Synathrotic

Amphiarthrotic

Diarthrotic







Synarthrotic Joints

		Immovable joints.

		Bones are connected by fibrous tissue or cartilage.

		Examples: sutures – found between bones in the skull.









Amphiarthrotic Joints

		Slightly movable joints.

		Examples: joints between tibia and fibula, joints between vertebrae.









Diarthrotic Joints

		Freely moveable joints permitting a wide range of motion.

		Ends of the bones are covered by cartilage and held together by synovial capsules filled with synovial fluid. This fluid helps to lubricate the joint and permits smooth movement.









Diarthrotic Joints

		Categories



Gliding joints

Hinge joints

Pivot joints

Saddle joints

Ball and socket joints







Diarthrotic Joints

		Gliding joints – have relatively flattened articular surfaces which slide across each other. The amount of movement is relatively small.



Examples: between the tarsal and carpal bones, between the clavicle and sternum

		Hinge joints – permit motion in a single plane, like the opening and closing of a door.



Examples: elbow, ankle, knee, and interphalangeal joints







Diarthrotic Joints

		Pivot joints – permit only rotation.



Examples: between radius and ulna permitting supination and pronation, between the axis and atlas.

		Saddle joints – articular surfaces that resemble saddles and opposing surfaces nest together. This permits angular motion including circumduction, but prevents rotation.



Example: carpometacarpal joint at the base of the thumb.







Diarthrotic Joints

		Ball and socket joints – the rounded head of one bone rests within a cup-shaped depression in another. All combinations of movements, including circumduction and rotation, can be performed at these joints.



Examples: shoulder and hip joints.







Exercise and the Skeletal System

		Bone is dynamic and changes with the stress put on it. Bone has the ability to alter its strength in response to stress placed on it.

		Bones that are positively stressed will increase their density and become stronger over a period of time. Conversely, bones that are adversely stressed will become weakened over time.









Exercise and the Skeletal System

		Exercise enables bone to



Increase its deposition of mineral salts and collagen fibers

Become considerably stronger than bones of sedentary individuals

Maintain its strength and integrity







Exercise and the Skeletal System

		Wolff’s Law says that function determines form. Bone responds to physical stresses or the lack of them. Bone is deposited on areas subjected to stress and reabsorbed from areas where little stress is present.









Common Disorders of the Skeletal System

		Osteoporosis



A condition that produces a reduction in bone mass great enough to compromise normal function. Because bones are more fragile, they break easily and do not repair well.







Osteoporosis

Causes include

Decreased estrogen levels (postmenopausal women at greater risk)

Poor Nutrition (Vitamin D and Calcium deficiency)

Low activity levels

Smoking (decreases estrogen levels)

Race (Caucasians are at greater risk)

Heredity







Osteoporosis

		It is estimated that 30 % of women between 45 and 80 can be considered to have osteoporosis. The incidence of osteoporosis in men of the same age range is estimated at 18%.

		Women, sedentary and high bed-ridden individuals, and astronauts have high incidence of osteoporosis.

		Treatment includes calcium supplements, estrogen replacement therapy and weight-bearing exercise.









Fractures

		A fracture is a break in a bone.

		Fractures are classified according to their external appearance, the sit of the fracture, and the nature of the break in the bone. Some fractures fall into more than one category.









Types of Fractures

		Closed (simple) – a fracture in which the bone does not break through the skin; completely internal

		Open (compound) – a fracture in which the broken ends of the bone protrude through the skin; more dangerous because of the possibility of infection or uncontrolled bleeding









Types of Fractures

		Comminuted – a fracture in which the bone is shattered at the site of impact, and smaller fragments of bone are found between the two main fragments

		Greenstick – a fracture in which one side of the bone is broken and the other side bends; this usually occurs in children whose bones have yet to fully ossify









Types of Fractures

		Spiral – a fracture produced by twisting stresses, spread along the length of the bone

		Compression – a fracture occurring in vertebrae subjected to extreme stresses, as when landed on your seat after a fall

		Pott’s fracture –occurs at the distal end of the fibula usually from an eversion ankle sprain









Types of Fractures

		Colles’ fracture – a fracture of the distal radius, usually from a fall on an outstretched arm

		Stress fracture – hairline cracks resulting from repeated stress to a bone, and can lead to other fractures

		Non-Displaced fracture – the bones remain in normal anatomical alignment

		Displaced fracture – the bones are no longer in anatomical alignment









Fracture Signs and Symptoms

		Any athlete who complains of musculoskeletal pain must be suspected of having a fracture.

		Deformity – use the opposite limb to provide a mirror image for comparison.

		Tenderness – usually sharply localized at the site of the break.

		Guarding – inability or refusal to use the extremity because motion increases pain.









Fracture Signs and Symptoms

		Swelling and Ecchymosis – fractures are virtually always associated with swelling and bruising of surrounding soft tissues, however these signs are present following almost any injury and are not specific to fractures.

		Exposed fragments – in open fractures, bone ends may protrude through the skin or be seen in the open wound.









Fracture Signs and Symptoms

		Crepitus – a grating or grinding sensation can be felt and sometimes even heard when bone ends move on one another.

		False motion – motion at a point in the limb where it usually does not occur is indicative of a bone fracture.









Fracture Treatment

		If a fracture is suspected, appropriate splinting and referral for an x-ray should be accomplished.









Dislocations

		Disruption of a joint so that the bone ends are no longer in contact or in normal anatomical alignment. Joint surfaces are completely displaced from one another. The bone ends are locked in the displaced position, making any attempted joint motion very difficult and very painful.

		Frequently, the ligaments at the joint are torn at the time the joint dislocates.









Dislocations

		A fracture-dislocation is a combined injury in which the joint is dislocated and part of the bone near the joint is fractured as well.

		The joints most susceptible to dislocation are the shoulder, elbow, hip, ankle, and the small joints of the fingers.









Dislocation Signs and Symptoms

		Marked deformity of the joint

		Swelling of the joint

		Pain at the joint, aggravated by any attempt at movement.

		Marked loss of normal joint motion (a “locked” joint)









Dislocation Treatment

		All dislocations should be splinted before the athlete is moved.

		Immediate transportation to a medical facility. A physician is required to reduce a dislocation.









Sprains

		Stretching or tearing of a ligament by twisting and/or overstretching.

		Ligament sprains are graded according to the following classifications:



1st degree / Grade 1 (mild) –the ligament is stretched, but there is no loss of continuity of its fibers

2nd degree / Grade 2 (moderate) – the ligament is partially torn, resulting in increased laxity to the joint

3rd degree / Grade 3 (severe) – the ligament is completely torn, resulting in laxity (instability) of the joint 







Sprain Signs and Symptoms

		Tenderness – point tenderness over the injured ligament

		Swelling and Ecchymosis – there is typically swelling and bruising at the point of ligament laxity

		Instability – gently stressing the injured ligament will increase pain and demonstrates an increased abnormal range of motion









Sprain Treatment

		The management of a sprain depends on the degree of injury.



A grade 1 sprain is treated with rest, ice, compression, and elevation until the acute symptoms subside. A rehabilitation program to strengthen the area will prepare the athlete for return to activity.







Sprain Treatment

A grade 2 sprain is treated similarly, but may in addition require immobilization of the injured joint.

A grade 3 sprain may either require immobilization or surgical intervention to restore continuity of the ligament. Some severe ligamentous injuries can be managed successfully on a conservative program.







Osteoarthritis

		Also known as degenerative arthritis or degenerative joint disease (DJD).

		A degenerative joint disease associated with aging, usually affecting individuals age 60 or older.

		This disease can result from cumulative wear and tear at the joint surfaces or from genetic factors.

		In the U.S. population, 25% of women and 15% of men over age 60 show signs of this disease.









Osteoarthritis Signs and Symptoms

		Degeneration of articular cartilage

		Development of bone spurs

		Pain

		Decreased range of motion









Osteoarthritis Treatment

		Rest

		Gentle exercise – warm up slowly and increase activity level gradually within the confines of comfort. Water sports and activities are excellent for arthritic individuals.

		Weight control

		Medical management

		Joint replacement









Rheumatoid Arthritis

		An inflammatory condition that affects approximately 2.5% of the adult population.

		Some cases result when the immune response mistakenly attacks the joint tissues (cartilage and joint linings). Allergies, bacteria, viruses, and genetic factors have all been proposed as contributing to or triggering the destructive inflammation.









Rheumatoid Arthritis Signs and Symptoms

		Joint inflammation

		Swelling 

		Loss of function

		Pain









Rheumatoid Arthritis Treatment

		Regular exercise

		Anti-inflammatory medications

		Gentle exercise, as described before

		Medical management

		Joint replacement









Bursitis

		Inflammation of the bursa caused by acute trauma, infection, or overuse.

		Signs and Symptoms



Pain

Swelling

Tenderness

Limited range of motion







Bursitis

		Treatment



Rest

Anti-inflammatory medication

Correction of causes.







The End

		Any Questions???














