D. PH 15T YEAR: HUMAN ANATOMY AND PHYSIOLOGY - PRACTICAL

EXPERIMENT NO.: 4 DATE:

AIM: TO STUDY AND INTRODUCTION OF AXIAL AND APPENDICULAR
SKELETON/BONES

INTRODUCTION:

Skeletal System

The skeletal system includes all of the bones and joints in the body. Each bone is a complex

living organ that is made up of many cells, protein fibers, and minerals.

Babies have more bones than adults because as they grow up, some of the bones fuse together

to form one bone. This is because babies have more cartilage than bone. New born babies have

around 300 bones. As a person grows up, most of this cartilage turns into bone in a process

called ossification.

Components of Human Skeleton:

* Bones: Bone is a tough and rigid form of connective tissue. It is the weight bearing
organ of human body and it is responsible for almost all strength of human skeleton.
Cartilages: Cartilage is also a form of connective tissue but is not as tough and rigid as
bone. The main difference in the cartilage and bone is the mineralization factor. Bones
are highly mineralized with calcium salts while cartilages are not.

Joints: Joints are important components of human skeleton because they make the
human skeleton mobile. A joint occurs between “two or more bones”, “bone and
cartilage” and “cartilage and cartilage”.
Divisions of human skeleton: (206 Bone)
Axial skeleton - The axial skeleton (80 bones) is formed by the vertebral column (32—34 bones;
the number of the vertebrae differs from human to human as the lower 2 parts, sacral and
coccygeal bone may vary in length), a part of the rib cage (12 pairs of ribs and the sternum),

and the skull (22 bones and 7 associated bones).

Appendicular skeleton - The appendicular skeleton (126 bones) is formed by the pectoral

girdles, the upper limbs, the pelvic girdle or pelvis, and the lower limbs. Their functions are to
make locomotion possible and to protect the major organs of digestion, excretion and
reproduction.

Functions of bone and skeletal system

1. Support: The skeletal system is the structural framework of the body as well as for muscles

and skin.
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2. Protection: The skclctons protect the internal organs from any kind of external injury.

3. Movement: The skeletal system along with the muscular system and central nervous system
helps the locomotion of the body as well as the purposeful movement of the body parts.

4. Blood cell formation: The blood cells are formed in the red bone marrow (connective tissue)
within certain bones from the pluripotent stem cells.

5. Triglyceride storage: Triglycerides are stored as chemical energy reserve in the yellow
bone marrow, present in the bone.

6. Bones provide attachment points to the muscles for smooth performing their activities like
movements, contraction and relaxation of muscles.

7. Axial skeleton of thorax assists in breathing.

8. Teeth help to disintegrate the foods.

9. Mineral homeostasis: Bone 1s the reservoir of calcium (Ca++). 99% of body calcium is
stored in the bone and released in the plasma when required.

AXIAL SKELETON: 80 BONES
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The table below lists the location and function of the major bones of the axial skeleton:

Bone(s) Location | Function Major grouping

of axial skeleton

Cranium Supports facial structures, encloses and protects Skull
the brain, provides muscle attachments for

chewing and moving the head

Mandible | Lower jaw | Permits chewing Skull

Vertebrae | Spine Permit mechanical stability for the body and Vertebral column

protect the spinal cord

Ribs Chest wall | Provide protection for the organs of the upper Thoracic cage

body

Sternum Center of | Provides attachment for many (not all) ribs Thoracic cage

the chest

The skeletal system in an adult body is made up of 206 individual bones. These bones are
arranged into two major divisions: the axial skeleton and the appendicular skeleton. The axial
skeleton runs along the body’s midline axis and is made up of 80 bones in the following
regions: Skull, Hyoid, Auditory ossicles. Ribs, Sternum, Vertebral column
“ SKULL
The skull is composed of 22 bones that are fused together except for the mandible.
The bones of the superior portion of the skull are known as the cranium and protect the
brain from damage.
The bones of the inferior and anterior portion of the skull are known as facial bones and
support the eyes, nose, and mouth.

< HYOID AND AUDITORY OSSICLES

e The hyoid is a small, U-shaped bone found just inferior to the mandible. The hyoid is

the only bone in the body that does not form a joint with any other bone—it is a floating
bone.

The hyoid’s function is to help hold the trachea open and to form a bony connection for
the tonguc musclces.

The malleus, incus, and stapes—known collectively as the auditory ossicles—are the
smallcst boncs in the body.

Found in a small cavity inside of the temporal bone, they serve to transmit and amplify

sound from the cardrum to the inner car.
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VERTEBRAE

Twenty-six vertebrae form the vertebral column of the human body.
Cervical (neck) - 7 vertebrae
Thoracic (chest) - 12 vertebrae
Lumbar (lower back) - 5 vertebrae
Sacrum - 1 vertebra
Coccyx (tailbone) - 1 vertebra
With the exception of the singular sacrum and coccyx, cach vertebra is named for the
first letter of its region and its position along the superior-inferior axis.

RIBS AND STERNUM

» The sternum, or breastbone, is a thin, knife-shaped bone located along the midline of

the anterior side of the thoracic region of the skeleton. The sternum connects to the ribs
by thin bands of cartilage called the costal cartilage.
There are 12 pairs of ribs that together with the sternum form the ribcage of the thoracic
region. The first seven ribs are known as “true ribs” because they connect the thoracic
vertebrae directly to the sternum through their own band of costal cartilage. Ribs §, 9,
and 10 all connect to the sternum through cartilage that is connected to the cartilage of
the seventh rib, so we consider these to be “false ribs.” Ribs 11 and 12 are also false
ribs, but are also considered to be “floating ribs™ because they do not have any cartilage
attachment to the sternum at all.
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APPENDICULAR SKELETAL: 126 BONES
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APPENDICULAR SKELETON
The appendicular skeleton is composed of the 126 bones of the appendages and the pectoral
and pelvic girdles, which attach the limbs to the axial skeleton.
A] UPPER LIMB

Thirty-two (32) separate bones form the bony framework of each upper limb.
PECTORAL (Shoulder)

e The paired pectoral girdles each consist of two bones, the anterior clavicle and the
posterior scapula. The shoulder girdles function to attach the upper limbs to the axial
skeleton.

The pectoral girdle is exceptionally light and allows the upper limb a degree of

mobility not seen anywhere ¢clse in the body. This 1s due to multiple factors including:

v" The sternoclavicular joints are the only site of attachment of the shoulder girls

to the axial skeleton.
1. Clavicle: A slender, doubly-curved bone that joins the sternum to the scapula.
- Sternal end: Rounded terminus; articulates with the sternal manubrium.
- Acromial end: Flattened terminus articulates with the scapula to form part of the

shoulder joint.

2. Scapula: Thin, triangular flat bone; lies on the dorsal surface of the rib cage serves as

the attachment point for the arm.

Superior border: Short, sharp border that forms the upper margin of the scapula.
Medial (vertcbral) border: Border which parallels the vertebral column when
articulated with the axial skeleton.
Lateral (axillary) border: The thick border that abuts the armpit when articulated
with the axial skeleton.
Glenoid cavity (fossa): Small, shallow depression superior to the lateral border,
articulates with humerus of the arm.
Spine: The upper posterior surface of the scapula; sitc of muscle attachment.
Acromion: Enlarged, roughencd triangular structurc of the latcral end of the scapular
spine; articulates with the acromial end of the clavicle.
Coracoid process: Beak-like structure projecting anteriorly from the superior
scapular border; site of muscle attachment.
Suprascapular notch: Shallow groove in the superior border of the scapula at the

base of the coracoid process; passageway for nerves.

https://www.drnaitiktrivedi.com/




D.

ARM

PH 15T YEAR: HUMAN ANATOMY AND PHYSIOLOGY — PRACTICAL

Supraspinous fossa: Decp depression superior to the spinc on the posterior surface
of the scapula; site of muscle attachment.
Infraspinous fossa: Shallow depression inferior to the spine on the posterior surface
of the scapula; site of muscle attachment.
Subscapular fossa: Shallow depression formed by the entire anterior scapular

surface; site of muscle attachment.

The arm consists of a single bone, the humerus. The largest and longest bone of the upper

limb, it articulates with the scapula at the shoulder and with the radius and ulna (forearm

bones) at the elbow.

1.

Humerus:
Head: Smooth, hemispherical projection at the proximal end of the humerus;
articulates with glenoid cavity of scapula.
Anatomical neck: Slight constriction just distal to the head of the humerus.
Greater Tubercle [lateral surface] and Lesser Tubercle [medial surface] sites of
muscle attachment.
Intertubercular sulcus: Shallow groove between lesser and greater tubercles; guides
tendon.
Surgical neck: Constricted region of the humerus; common site of bone fracture.
Deltoid tuberosity: V-shaped rough region; site of muscle attachment.
Radial groove: nerve passageway.
Trochlea: Medial spool-shaped structure; articulates with ulna of the forearm.
Capitulum: Lateral ball-like structurc; articulates with radius of the forcarm.,
Medial epicondyle and Lateral epicondyle: sitc of muscle attachment.
Coronoid fossa: receives process from ulna when elbow flexes / extends.
Radial fossa: receives head of radius when elbow flexes.

Olecranon fossa: receive process from ulna to form elbow joint.

FOREARM

Two parallel bones, the radius and the ulna, form the forearm.

1. Ulna: Long, slender bone with a hook at the proximal end that forms the elbow joint with

the humerus; lics medially in the forcarm when the body is in anatomical position.

Olecranon process: On the proximal cnd of the ulna; forms the upper portion of the

hook that articulates with the trochlea of the humerus.
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Coronoid process: forms the lower portion of the hook that articulatcs with the
trochlea of the humerus.
Trochlear notch: Deep concavity found between the olecranon process and coronoid
process; ‘grips’ trochlea to form elbow joint.
Radial notch: Small depression of the coronoid process; articulates with head of
radius.
Head: Knob-like structure and the distal end of the ulna; articulates with wrist bone.
Styloid process: Pointed process medial to the head of the ulna; site of ligament
attachment.
. Radius: Long bone that is thin at its proximal end and wide at its distal end; lies laterally

in the forearm when the body is in anatomical position.

- Head: Wheel-shaped proximal end of radius; articulates with capitulum of humerus
and radial notch of ulna.
Radial tuberosity: Rough projection just inferior to the head of the radius; site of
muscle attachment.
Ulnar notch; Medial shallow depression on the distal end of the radius; articulates
with the ulna.
Styloid process: Pointed process lateral to the ulnar notch; site of ligament

attachment.

The skeleton of the hand includes the bones of the carpus (wrist); the bones of the
metacarpus (palm), and the bones of the phalanges
Carpals (wrist): Eight (8) marble-size short bones closcly united by ligaments; quite
flexible due to gliding movements between bones.
Metacarpals: Five (5) small long bones radiating from the wrist like spokes; numbered
1 — 5 from the thumb to the little finger.
Phalanges: Fourteen (14) miniature long bones that form the fingers; numbered 1 — 5
from the thumb (pollex) to the little finger.
- Proximal phalange (1 — 5), Middle phalange (2 — 5), Distal phalange (1 — 5)

B] LOWER LIMB

Likc thc wupper limb, thc lower limb is divided into thrcc regions.

The thigh, leg and foot. The lowcr limb contains 30 boncs.
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FEMUR
- The femur, or thigh bone, is the single bone of the thigh region. It is the longest and
strongest bone of the body, and accounts for approximately one-quarter of a person’s
total height.
The head of the femur, which articulates with the hip bone to form the hip joint.
The fovea capitis is the site of attachment for the ligament of the head of the femur.
The greater trochanter [the large, upward, bony] and lesser trochanter [1s a small,] are
the bony prominence.
The trochanters are also connected on the posterior side of the femur by the
larger intertrochanteric crest.
The roughened area on the outer, lateral side of the condyle is the lateral epicondyle of
the femur. The adductor tubercle is a small bump located at the superior margin of the
medial epicondyle.
PATELLA
- The patella (kneecap) is largest sesamoid bone of the body. A sesamoid bone is a bone
that 1s incorporated into the tendon of a muscle where that tendon crosses a joint.
The patella is found in the tendon of the quadriceps femoris muscle.
The patella articulates with the patellar surface of the femur and thus prevents rubbing
of the muscle tendon against the distal femur.The patella does not articulate with the

tibia.

The tibia (shin bone) is the medial bone of the leg and 1s larger than the fibula, with
which it is paired.

The tibia is the main weight-bearing bone of the lower leg and the sccond longest bone
of the body, after the femur

The proximal end of the tibia is greatly expanded. The two sides of this expansion form
the medial condyle of the tibia and the lateral condyle of the tibia. These areas articulate
with the medial and lateral condyles of the femur to form the knee joint. The shaft of
the tibia becomes triangular in shape. The anterior apex of this triangle forms
the anterior border of the tibia.

The large cxpansion found on thc medial sidc of the distal tibia is thc medial
mallcolus (“littlc hammer”).

On the lateral side of the distal tibia is a wide groove called the fibular notch, forming

the distal tibiofibular joint.
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FIBULA
- The fibula is the slender bone located on the lateral side of the leg. The fibula does not
bear weight.
The head of the fibula is the small, knob-like, proximal end of the fibula. It articulates
with the inferior aspect of the lateral tibial condyle, forming the proximal tibiofibular
joint. The distal fibula also articulates with the fibular notch of the tibia. The distal end

form ankle joint with tallus

. TARSAL BONES
The posterior half of the foot is formed by seven tarsal bones. The most superior bone
is the talus.
This has a relatively square-shaped, upper surface that articulates with the tibia and
fibula to form the ankle joint. The cuboid bone and metatarsal Bones
. METATARSAL
The anterior half of the foot is formed by the five metatarsal bones, which arc located
between the tarsal bones of the posterior foot and the phalanges of the toes.
These elongated bones are numbered 1-5, starting with the medial side of the foot. The
first metatarsal bone is shorter and thicker than the others. The second metatarsal is the
longest.
Each metatarsal bone articulates with the proximal phalanx of a toe to form
a metatarsophalangeal joint.
3. PHALANGES
- The toes contain a total of 14 phalanx bones (phalanges), arranged in a similar manncr
as the phalanges of the fingers.
- A joint between adjacent phalanx bones is called an interphalangeal joint.

The table below lists the location and function of the major bones of the appendicular skeleton:

Bone(s) | Location Function Grouping

Scapula | Flat, triangular bone located on | Articulates with the clavicle and | Pectoral

the posterior side of each shoulder | humerus girdle

Clavicle | Located in cach shoulder at the | Helps to keep the shoulders in place; | Pectoral

basc of thc ncck conncets upper arm to the body girdlc

Humerus | Extends from the scapula to the | Provides attachments for muscles | Upper limbs

elbow that move the shoulder and upper
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Bone(s)

Location

Function

Grouping

arm at the proximal end; articulates
with the radius and ulna at the distal

end

Radius

Located on the lateral side of the
forearm between the elbow and

wrist

Provides attachment for muscles
that bend the arm at the elbow and
muscles that allow movement of the

wrist

Upper limbs

Located on the medial side of the
forearm between the elbow and

wrist

Provides attachment for muscles
that bend and straighten the arm at
the elbow and muscles that allow

movement of the wrist

Upper limbs

Located on the superior portion of

the coxal bone

Connects the bones of the lower

limbs to the axial skeleton

Extends from the hip to the knee

Provides attachment for muscles of
the lower limbs and buttocks; distal
end articulates with the tibia and

patella

Located on the medial side of the
leg between the knee and the

anklc

Articulates with the femur, on its
superior side, to form the knee joint;
articulates with the fibula on the
lateral side; articulates with the
patella on the anterior side; and the

tarsels to form the ankle joint

Fibula

Located on the lateral side of the

tibia between the knee and ankle

Forms the lateral part of the ankle

joint

Patella

Located on the anterior surface of
the articulation between the femur

and tibia

Supports movement of the knee

joint
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