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* Compact Bone: The thick layer under periosteum is made of hard matenal and is called compact bone
It makes up the majority of the bone tissue (Fig ).
e Haversian System: The basic structural units of compact bone are . Epiphysis + Diaphysis
called Haversian Systems * The broad ends of a bone are ¢;iieq
+ AMoverian system s made o
i. Llamellae: or shaft.
= These are concentric layers of mineralized extracellular
matrix that contains collagen fibres and small, needle-shaped crystals of calcium phosphate,
* The crystals are brittle but rigid, gving bone great strength.
* Collagen, on the other hand, is flexible but weak. As a result, bone is both strong and flexible
ii. Lacunae and Osteocyts:
* The lamellae are separated by small spaces called lacunae.
* Osteocytes: Osteocytes which are mature bone cells, are
located in the lacunae 1. Both bones and cartilage consist of
«  Canaliculi: Osteocytes are connected to each other and living cells embedded in the matrix
to the Haversian canal by small channels called canaliculi OF PHOS Sl KRt ot
{A) Collagen (B) Keratin
ili. Haversian canal: (C) Insulin (D) Fibrinogen
* The concentric layers of lamellae surround a central
canal called the haversian canal. It contains blood vessels, nerves, and lymphatic vessels.
e Small Channels in Bones: In addition to these structures, there are small channels that run
perpendicular to the Haversian canals and connect them with each other and with the periosteum.
s These channels also contain blood vessels, nerves, and lymphatic vessels. Collagen fibres anchor the
periosteum to the underlying bone tissue, providing additional strength and stability to the bone.
e Beneath the compact bone there 1s spongy bone (Fig.) It has a lattice work structure consisting of bony
spikes that make It light and strong.
/) Haversian system 1, orcian canal Canaliculi
PN 3 Lamella >
Epiphysis | 30 \
e
e
Diaphysis o
),\ Bone Lacuna Osteocyte
W marrow zgﬁ::g Campect
bone
Epiphysis Penosteum
Figure: Structure of bone
< Bone Marrow:

e« Bone Marrow: Many bones also contain a soft tissue called bone marrow,

e Bone marrow can be either red or yellow

e Red Bone Marrow: Red bone marrow is found 1n spongy bone, the ends of long bones, ribs, vertebrae
the sternum, and the pelvis

e Yellow bone Marrow: It produces red blood cells, platelets, and white blood cells Yellow bone marrow
fills the shafts of long bones.

e It consists mostly of fat cells and serves as an energy reserve.
¢ Itcan a'so be converted to red bone marrow and produce blood cells when severe blood loss occurs
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;—Tr—f ypes of Bone Cells:

¢ There are three types of cells:

(a) Osteoblasts (b) Osteocytes (c) Osteoclasts
« The bone cells are involved in the development, growth ard etk o T
remodelling of bones. oy ser p : )
(a) Osteoblasts: These are bone forming cells that synthesize and mass ‘
secrete unmineralized ground substance. Once the osteoblasts | * *°7*"¢ " re s v
are surrounded by matrix, they become the osteocytes ) " ‘ e e

(b) Osteocytes: These are mature bone cells which maintain healthy
bone tissue by secreting enzymes and bone mineral content.

¢ Function: They also regulate the calcium release from bone tissue to blood

(c) Osteoclasts: They develop from macrophages and are involved in bone resarption, i e | they bresk down
bone and release calcium and phosphate in blood

« Function: The work of osteoclasts is important to the growth and repair of bone

Osteoblasts Ostecclast
e
_//—
"
L D,

(form bone matrix) (resorbs bone)
Osteogenic cell Osteocyte

- / b L) (%)
© g%
= \Q\ i
S
(stem cell) (mature bone cell)

Figure: Types of bone cells

=, Bone Development:

s Osteogenesis: The process of bone formation is also called | , (. n imr bores have fuly form
osteogenesls, it begins during embryonic development and osteogenesis continues in the form
continues throughout life, playing a wital role in growth, : cusioplinsmmonnn e

rocess involv he breakdown of
maintenance, and repair of bones. okl bone' by citaecnts and" oA
. formation ! bone
» Pathways of Osteogenesis: e i

There are two primary pathways of osteogenesis.
(1) 1 Pathway Formation Hardening of Bones with Forming Cartilage:
* The formation of long bones like femur and humerus, involves the transition of cartilage into bon
* In this process, the center of cartilage begins to harden (calafy), and the chondrocytes
cells) in this area die, leaving behind cavities
* Blood vessels penetrate these cavities and introduce osteohlasts and osteoclast

* Osteoblasts (bone-forming cells) start building bone tissue,

replacing the cartilage with new bone. The step by which | TSIy SR
*

2. Define Bone

cartilage is replaced by bone by the deposition of miner
called ossification (Fig ).
* Osteoclasts (bone-resorbing cells) break down the calcified cartifage, making room for more bon

tissue to form

* As the bone matures, some osteoblacts become trapped withint
osteocytes (mature bone cells), which help maintain the bone structure

y hone except sOT

* This process continues until all cartilane 15 chanzed to
only at the articular (joint) surfaces of the bones
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Figure: Development of bone from cartilage

(2) 2" Pathw.ay Formatiorn Hardening cf without Forming Cartilages:

*  Afewbones'kesyma bones ~fthe skull de.elop directy into nard oore without forming cartilage first
= 'nthese cases the osteocytes are imitialy scattered ran2omiy throughout the embrysnc connectiye
at plates of beae

"

nissue but “nnn tuse into lavers anc beroma !

< Structure of Cartiiage-

e Asdascnhed 1 - revious paragraph most of the cartilage of o d ¢ V
foetus 1s repiaccd 2v Lone, However, same cartilags remains I 3 Tae hving eclls ot cartilage as |
throughout «t= ano provides Haxmibity For caaiple, ot the G, l _\:""'"_d' - L l
between boncs, @t e end of nuse, 0 the outer car, ana 21003 | ¢y, .,..,.,“,,_ O} Blasteo '
the inside of the troshea L |

e Perichondrium: A layer of connective tissue called perichandnium surrcunds the cartage It contains
blood vesscls, lymphatic vessels, and nerves that suoply tre cartiage tssue

e Inside perichondrium 1s the cartilage matrix which (s composed of coilagen, elastin, proteoglycans, and
other fibres

e Ucet gives the tissue its strength, flexibily, and resistance 1o compression

* NcBlood Vesselsin Cartilage: Unike other connective tissues, there are no blood vessels inside cartiage
matnix. The cells of cartilage are supplied Dy ditfusion Because of this 1t heals very slowly

» Cellsof Cartilage: The cartilage cells, calied chondrocytes are present within sinal! spaces called lacunae
which are embecded 10 cartilage matnix,

e Functions of Cartilage: Chondrocytes are respansible for synthesizing and maintaiming the matnix of
cartilage (F1g )

Q. Describe the structure of three types of cartilage. (Exércive L'Q.2]
»  Types of Cartilage: .

Cartilage can be c'assified into three types

(a) Hyaline Cartilage: itis the most comimon type and is faund in the nose, trackea, and the articu'atin
surtaces of bores in joints

(b) Fibrocartilage: It 1s found in areas of the body tnat experience high stress and tension, such as the
intervertenral discs and the pubic ~ymphysis

(c) Elastic Cartilageis. 't 1s found in the external ear and epiglottis
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Figure: Cartilage typos
Comparison between Rone and Cartilage

, Parts of Human Skeleton:

Feature Bone Cartilage

L — P

» External covering e Periosteum e Perichondrium

[

o Celltypes e Osteoblast, osteocytes and e (Chondrocytes
osteoclasts

— = .

« Extracellular matrix e Contains calcium crystals and « (ontains collagen and other
coliagen fibres fibres

o :

« Blood vessels s Present | »  Absent

— T

+ Growth & repair e Have the ability to grow and reparr e Haslimited ability to repair
themselves throughout iife self, as it has no direct blood

L__f upply |

—
HUMAN SIKELETON

¢ The human skeleton can be divided into two parts.
« There are 206 bones in adult human body
1, Axial Skeleton 2. Appendicular Skeleton

4. Describe Pelvic Girdle and Hind
Limb in human skeleton

(1) Axial Skeleton: (80 bones)
o The part of skeleton which consists of the skull vertebrae stérnum ribs is called axial skeleton
¢ Axial skeleton consists of totai 80 bones.

» Components of Axial Skeleton:

* The different components of axial skeleton are as under:
(A) Skull (8) vertebrae (C) Ribs

() Components of Skull:

(D) Sternum

» Skullis 3 composite structure which is made up of ¢ranium and facial bones

* The cranium consists of 8 bones, 4 unpaired and 02 paired, these bones protect the brain
* Bones of Cranium: (8 bones)

Paired Bones:

* There are two paired bones in cranium (i) Parietal benes
Unpaired Bones:

(1) Temporal bones

* There are tour unpaired bones in cranium:
(1) Frontal bone (i) Occipetal bone
(ii1) Sphenoid bone (iv) Ethmoid bone
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* Bones of Face/Facial Bones: (14 bones)
* The bones which support the face are called facial bones
= There are 14 facial bones. Six are paired and two are unpaired.
« Paired Facial Bones:
The paired facial bones are:
(i) Maxilla (2 bones) (ii) Zygomatic (2 bones)
(ii)) Nasal (2 bones) (iv) Lacrimal (2 bones)
(v) Palatine (2 bones) (vi) Inferior concha (2 bones)
Frontal Parietal (2) Nasal 2)
Sphenod . _
tthmoid Lacrimal (2) Palatine
Nasal (2) - Infenor @
nasal concha
Lacrimal (2) @ 2Zygomate
Manlla (2) - @
Maxlla (2) -
Mandible Vomer
Ocaipital
Zygomatic (2) P Froatulen
Mandible (to mention the facial bones)
Lateral view
Figure: Human skull
e Unpaired Facial Bones: =TT
. eck Understanding!
The unpaired facial bones are as under 5. Number of bones In the human
(i) Mandible (i) Vomer skull Is:
(A) 22, 6 pared, 10 unpaired
(B) Vertebral Column (33 Vertebrae) (RID2 saiaired i unpalred
e The back bone is called vertebral column it is also called spine. (€) 22, 8 palred, 6 unpared
e The vertebral column extends from the skull to the pelvic region. | (0)22.10 paired, 2 unpaired
* It gives protection to the spinal cord.
e« Normally the vertebral column has 4 curvatures. It provides more strength than the straight column.
e The vertebrae column consists of 33 vertebrae, last nine vertebrae are fused
» Types of Vertebrae:

The vertebrae are named according to their location.
(i) Cervical vertebrae (ii) Thoracic vertebrae

() Lumber vertebrae (iv) Pelvic vertebrae

(i) Cervical Vertebrae: (07 Bones)

= The vertebrae which lie in the neck region are called cervical

vertebrae.

= They are seven (7) in number the first two vertebrae are

named as atlas & axls respectively.
(i) Thoracic Vertebrae: (12 Bones)

e Mandible 1s the only tere of
skeleton, which is movable

e Last 9 vertebrae are fused into §
sacral and 4 coccyx vertebrae, they
are considered as 2 vertebre 50
total vertebrae are 26 not 33

* The vertebrae which lie in the thoracic region are called thoracic vertebrae.

» Theyare 12 in number.
(iii) Lumber Vertebrae: (05 Bones)

=  The vertebrae which lie in the lower back are called lumber vertebrae.

= They are five (5) in number.

scHOLAR 2 BIOLOGY (11")

(iv) Pelvic Vertebrae: (02 Bones)

* Theyare lie in hip region.

* They are nine (9) in number and divided in
two sets.

(a) Sacrum: The vertebrae which comprise
sacrum are called sacral vertebrae.

* They are 5 in numbers they are fused.

(b) Coccyx: (Cok-Six): The vertebrae which
comprise coccyx or tail are called coccyx
vertebrae they are 4 fused vertebrae

© Ribs (24 Bones)
o Itiscomposed of 12 pairs (24) of ribs.

o Theribs articulate posteriorly with thoracic vertebrae

o There are three types of ribs:
(i) True ribs (i) False ribs

(iii) Floating ribs

Appendicular
Skeleton

Pectoral girdle

Patella -
Tibia 1
Fibula ¢

Phalanges -

Flgure: Human skeleton

(i) True Ribs:

*  The ribs which are independently connected with sternum

through their separate coastal arches.
s The first 7 pairs of ribs are true ribs.
(ii) False Ribs:

—— Faual bones

|
\——~ Middle ear

—

‘_\"" Chest bone

|

Axial Sueleton

|| sicut

[ Ossicles
— Neck bone
(Hyod)

(Stermnum)

Ribs

Vertebral column

Check Understanding !+ 1
6. How many ribs do not attach with
the sternum?

* The ribs which are connected with sternum through single common costal arch are called false ribs

* Three pairs of rbs i.e. 8", 9™, 10" pairs of ribs.
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(iii) Floating Ribs: i
* The nibs which are connected only vath the thoracic vertebrae postenorly but not attached With
sternum are called floating ribs. 2 pairs of ribs 1.e. 11" and 12" pairs of ribs.
* The rib cage provides support for a semivacuum chamber catled the chest cavity and protects the
heart and lungs
(D) Sternum (01 Bone)
e The bone of the ventral side of the thorasic is called sterum or breast bone.
(2) Appendicular Skeleton: (126 bones)
* The part of vertebratal skeleton which consists of pectoral girdles, pelvic girdles and appendage 1 ¢ ;.
limbs and hind imbs 1s called appendcular skeleton )
e Appendicular skeleton composed of 126 bones m
» Components of Appendicular Skeleton: (A) Skull (8) Sternum
(A) Pectoral girdle & fore imbs  (B) Pelvic girdle & hind limbs iC) femur. - (D) Tt ’
(A) Pectoral Girdle and Fore Limbs (04 + 60 = 64 Bones)
e The bones which join fore arm with spine is called pectoral girdle
e The pectoral girdle compnises of scapula and clavicle
e In human clavicle connects scapula with sternum.
Bones of Fore Arms: (60 Bones)
(i) Humerus (02): (One in each fore arm)
* The singie bone which 1s present in the upper arm is called humerus. It forms ball and socket joint
vith scapula
(ii+i1fi) Radius & Ulna (04):
*  Radius (One in each fore arm) & Ulna (One in each fore arm)
= At the distal end of the humerus are present two long bones they are called radius and ulna.
= They form hinge joint with humerus.
(iv) Carpals or Wrist Bones (16): (Eight in each fore arm)
« Atthe distal end the radius and ulna are present on bones.
= There are called carpals or wrist benes they form a multistage joint with radius ulna.
(v) Metacarpals or Palm Bones (10): (Five in each fore arm)
= Atthe distal end of the carpals are present long bones which are called metacarpals.
s |t constiutes the frame work for the plan of the hand.
(v) Phalanges or Finger Bones (28): (Fourteen in each fore arm)
s The five rows of bones which arc attached at the distal end of metacarpals are called phalanges
* These bones support the fingers
(B) Pelvic Girdle and Hind Limbs (02 + 60 = 62 Bones)

e The second component of appendicular skeleton 1s pelvic girdle.
e The structure which comes into being by the union of two coaxal bones i1s called pelvic girdle.
e Cach Coaxal bone is formed by the fusion of three bones; ileum, ischium and pubis :
e These bones are called hip bones
Bones of Hind Limbs: (60 Bones) 8. Describe Pelvic Girdle.
o The forelimb consists of:
(i) Femur(02) (ii) Tibia (02) (iii) Fibula (02) (iv) Tarsals (14)
(v) Metatarsels (10) (vi) Phalanges (28) (vil) Knee Caps (Patella) (02)
e The hind - limb consists of 1 femur, 1 tibia and 1 fibula, 7 tarsals 5 meta — tarsals and 14 phalanges
(i) Femur:
*  Femur Is the proximal bone which forms a hip joint with the hipbone, it is a ball and socket joint
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ii) Tibia And Fibula:
« Atthe distalend, the femur knee joint with the proximal end of two parallel bones called 15 and filbula
v) Tarasals and Metatarsai:

« Thedistal end of the tibia and finula forms a joint with eight tarsals, which are also distaily attachea
to five metatarsal bones of ankle
phalanges:

« Five rows of the fourteen phalanges of the toes are attached to metatarsals

Arrangement of Bones in Skeleton:

Human skeletal system consists of 206 bones. Skeleton has two main divisions:
(1) Axial Skeleton (2) Appendicular Skeleton

Typ

1. Fibrous Joints: (Immoveable)

Ajointis 3 place where two bones or bone and cartilage come together
There are three major kinds of joints are found in human body: |
(1) Fibrous (immoveable) joints

(2) Cartilaginous (slightly moveable) joints

(3) Synovial (freely moveable) joints

es of Joints on the Basis of Range of Motion:

Check Understanding|
9. The joint that ailcws the move ments
in two directions is called
(&) Cartilagino t

(B) Syrownal jo

(C) Hinge joints
(D) Ball and socket joints

nts

s |n fibrous joints, the bones are directly connected to each other by fibrous connective tissue

consisting mainly of collagen

» These joints permit no movement of bones. Examples:

= Sutures that occur only between the immovable bones of the skull
* Joints between the tibia and fibula bones in the lower leg
s Joints between teeth and their sockets in the jawbone.

2. Cartilaginous Joints: (Slightly Moveable)
. * Inthese Joints, the bones are connected by a layer of cartilage.
» Cartilaginous joints allow little movement of the bones.
* There are two main types of cartilaginous Joints:

* Insome cartilaginous joints, the bones are connected by hyaline cartilage For example, the joint
between the first rib and sternum

= In some cartilaginous joints, the bones are connected by fibrocartilage. For example, pubic
symphysis In the pelvic girdle and intervertebral discs.

3. Synovial Joints: (Freely Moveable)

Synovial joints are the most common type of joint in the human body, and they allow a wide range

of movement.

Asmooth, tough, and elastic hyaline cartilage, called articular cartilage, covers the ends of the bones

in the Joint. It provides a smooth and frictionless surface for movement.

A fibrous capsule surrounds the synovial joint and helps to hold the bones together. The fibrous

capsule s composed of an outer layer of igaments and an inner lining of synovial membrane, which

secretes synovial fluid, which lubricates the joinL

Strong bands of connective tissue that connect the bones in the joint are call ligaments

There are six malin types of synovial joints based on the range of motion

i. Ball-and-Socket Joints: They allow motion in all directions e g., shoulder and hip joints

il. Hinge Joints: They allow movement in only one plane, like a door hinge e g , elbow and knee joints.

iii. Pivot Joints: They allov rotational movement around a single axis e.g ., joint between the first
and second vertebrae of the neck

iv. Ellipsoidal Joints: They allow movement in two planes, but not rotation e g., joint of wrist with radius
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Check Understanding|
10. Differentiate between Immovabe

and slightly movable joints

v. Saddle Joints: They allow movement in two planes
because one bone has a concave surface and the other
has a convex surface e g , thumb joint.

vi. Gliding Joints: They allow gliding movements between
bones e g., joints between the vertebrae and the joints between the bones in wrist and any),

Joint Transplantation

1tis 3 surgical procedure in which a damaged joint is replaced vath a healthy natural joint (from donor) or

an aruhioal joint. The most common types of joint transplantation are

« Total joint re placement: In this procedure, the entire damaged joint is replaced with an artificial joint
made of metal. plastic, or ceramic

* Partial joint replacement: In this procedure, only the damaged part of the joint is replaced with an
artfical component. Thisis often used in the knee joint

¢ Allograft transplantation: In this procedure. a healthy joint from a donor is lransplamcd to replace the
damaged joint This technique is often used in the ankle and knee joints

e Chondrocyte Implantation: In this procedure, chondrocytes from patient’s own joint are implanted into
the damaged joint. This technique is often used in the knee joint

{ N

% Synamial
wa'h (Prvor jointi
np =1
o ~~ .
o _ &
P Carvlaginous :
Synevial joint : . :
(Ball & socket A Howges
Synovial membrane
[ O .
g N — Fibrous capsule
Synovsl fluid
Syncva
(Saddle joint
- L
\)’):3 \) omoaal
Synovial (Hinge jont)

(3) (Gl €ing Join
Flgure: (a)- Types of joints; (b)- Structure of a synovial joint
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Human Skeleton & Musculature helps In Blpedal Posture
The blpedal posture of humans is linked to skeleton and
musculature in several ways.

Problems due to Improper Posture 1
Improper posture can negatively affect |
bones and joints, causing: \
e Vertebral Misallgnment: This can lead |
to back and neck pain, and herniated |
discs by putting pressure on verlebrae‘
and nerves.
Joint Straln: Poor posture can strain |
neck, shoulders, hips, and knees,|
leading to paln, inflammation, and
potentially arthritis.
¢ Muscle Imbalances: Overused and
underused muscles from poor posture |
can pull bones and joints out ¢
alignment.

The human vertebral column has a distinctive S-shaped
curve, which helps to distribute weight evenly and maintain
balance while standing and walking.

Human pelvis Is shorter and broader, which helps to stabilize
the torso and support the body's weight on two legs.

The human femur is also angled Inward towards the knee | ®
joint, which helps to keep the body's centre of mass over the
feet. It allows stability while standing and walking.

The muscles are located in the buttocks, are much larger in
humans. They play a crucial role in stabilizing the torso and
propelling the body forward while walking.

The calf muscles are also well-developed in humans,
providing power for walking and running.

Human foot has a longitudinal arch that helps to absorb shock
and distribute weight evenly across the foot

The toes are shorter and less prehensile, allowing the foot to
function more effectively as a lever during walking and running.
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DISORDERS OF SKELETAL SYSTEM

» Skeletal system is susceptible to a wide range of disorders that can impact its structure and funct o
. These disorders can affect any part of the skeletal system, including bones, joints, and connective
tissues.
» Disorders of the Skeleton:
% (1) Disc Slip:
« The intervertebral discs between vertebrae act as
shock absorbers and help in movement.
« A herniated or slipped disc occurs when the outer
layer of the Intervertebral disc tears or ruptures
causing the inner gel-like substance to leak out and

Vertebra

press against nearby nerves or spinal cord & / R\ vt |

* Cause: It may be due to a trauma, degenerative | gg \\ disc ;-‘r::‘w'
changes due to aging, or repetitive strain on ".a:‘ l )
vertebral column. (‘ T ;\L‘_-.-,".r-e«.-

s Symptoms: Symptoms of slipped disc include pain
numbness, and tingling in the affected area
weakness or loss of muscle function, and in severe cases bowel or bladder dysfunction

Figure : Disc slip (herniation)

o, Write the cause and symptoms of joint dislocation, spondylosis, and sciatica. : 03

(2) Spondylosis:

* ' Spondylosis means degeneration of vertebrae, intervertebral discs, ligaments or cartilage of
vertebral column.

® Cause: It may result In narrowing and fusion of intervertebral Usiders tanding!
11. The disease which  causes
disc and development of bone outgrowths. It puts pressure Immobility and fusion of vertebrel
on the nerves or spinal cord. Spondylosis is most common in Joints is called:
the lower back (lumbar vertebrae) and neck (cervical | (A)Arthrius (B) Rickets
venebne). (C) Sciatica (D) Spondylosis

* The most common cause is the natural degeneration of intervertebral discs
* [toccurs with aging, genetic factors, trauma, and prolonged periods of poor posture and obesity

*  Symptoms: Symptoms include back or neck pain, stiffness. and reduced range of motion
Normal Vertebral column Spondy'ess

Bone
cutgronths

Narrowed
dis¢

Slipped
aise

Figure: Spondylosis
(3) Sclatica:

* Sclatica means compression or irritation of the sclatic nerve. The sciatic nerve starts from lower back

and goes down through the buttocks into each leg.
Causes: Sclatica is often caused by a hernlated disc or bulging disc, which can put pressure on the
sciatic nerve. Other causes of sciatica include trauma, infection, inflammation, and spondylosis

Symptoms: Symptoms Include pain or discomlort in the lower back, buttocks, legs, or feet, tingling
or numbness in the legs or feet, weakness or difficulty moving the legs of feet.
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Figure: Sciatica and its causnas
1 - . . *\
Q. Describe the types of arthritis, with their causes, symptoms and treatments. m
—= 0

(4) Arthritis:
= Arthntis include different Inflammator conditions that affect the joints
= Symptoms: Symptoms of all type include joint pain an stifiness. Other symptor may include redres
warmth, swelling in affected joints.
~  Types of Arthritis:

e The following are 'mportant types of arthritis
Osteoanthntis Rheumatcid arthritis Gouty antnnus

12. Wha

tis Sciatica?

Degenerated  Inflammation in Unc acid
carulage synovial membrnac crystals

Figure: Types of arthritis

{a) Osteoarthritis: it is the most common type. It occurs when NomalBore I
the articular cartilage at the ends of bones in joints gradually b

softens and disintegrates. It affects knee, hip and

intervertebral joints.

Rheumatoid Arthritis: It 1s the result of an autoimmune

disorder in which synovial membrane becomes inflamed

Most commonly, the wrist and hands are involved.

(c) Gouty arthritis (or gout): It occurs when there is a build-up of
uric acid in the blood, which can form crystals in the joints and
cause inflammation. The most common joint affected is the
joint of the big toe. Other joints (knees, wrists and fingers)

(b

—

S1eOPOrosts
may also be affected. m:,.. N;;oml bone and 03tcP™!
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(5) Osteoporosis:

o Acondiion characterized by weakened bones that are more easy to fractures and Sreaks s called
Osteoporosis

e Causes: It accurs wnen bone density decreases, making the bones fragile and porous

s Age Factors: As people become aged. bone mass naturaily gdecr 5. But It can be more
plon(\..“’.‘ dan some individuals

s Inwomen, a droo in gestrogen leyels after menopause accelerates bone loss

« Vitamin D-Defficiency: Lack of calcium and vitamin ) in the
diet <an impair bone healith. Calcium s crucial for bong

. .
D

strength, wnile vitamin D helps the body aosord caloum | 13 [rsense in whooh bone (esorption
s Effects: Lack ot weight-bearing can lead to weakenad hones ' ] PAPICES Done duposk
« Treatment: Certain treatments cucn o long term ute of | ; o Pitroverml
coricosteronds, can cantrbute 1o bone 1055 L . |
s Smoking and alcoho! consumption can also increase tha risk o* ot SrO%IS

« Joints can be subject to a3 variety cof injuries, which can resu j

in pain, swelling, and reduced motion / . )
o Here are some common injuries to joints: f
(1) Dislocations: \ "_" i

» Acondition in which the bones in a joint are forced out cf Normal elbow jont
their normal or original positicns is called dislocation This i
can happen as a result of a sudden impact or trauma ;, \1
=

| ~d
s+ A severe dislocation can cause tearing of the muscles ‘
ligaments and tendons
* Symptoms: Symptoms include swelling, intense pain, ang b

immobility of the affected joint Dislocated elbow joint
s Examples: Rheumatoid arthnitis ¢an also cause joint Figure - Dislocation in elbow joint
dislocation. A dislocated joint can only be successfuily

2 Injuries to Joints: - /77>

corrected by a nhysiotherapist. Surgery may be needed to [ f Y a\ | e:' bgament
rapair or Lighten the stretched ligaments ‘ A | :Jﬁ/\
(2) Sprain: T\\ \ er ~ ‘,}\:_“

* Ainjury to the ligaments that connect bones in a joint is -o\;&j \\_-ﬂ:;_)\)'
called sprain. Foot turned oward

* Commonly injured ligaments are in the ankle, knee and / J lnner igament | ‘
wrlst : M/\f \ \‘

= Causes: Sprain can happen when the joint is forced g ¥ al “,J- \
beyond its normal range of motion, causing the ligaments @/ (;\;\;//
to stretch or tear F oot turned cutward

* Treatment: Sprains are usually treated with physical Figurs Anbie aprain

therapy. Dressings is done to immobilize the sprain and provide support
 Steps Involve For First Aid Treatment for Dislocation and Sprain:

First aid treatment for dislocation and sprain includes the following steps (Fig )

L Immobilize the Affected Area: Keep the affected area immobile and do not attempt 1o re-align the
dislocated joint. Use a sling or splint to support the limb.

i. Applyice: Apply an ice pack or cold compress to the affected area to reduce swelling and pain

iil. Elevate the Affected Limb: In the case of dislocation, if possible, elevate the affected limb above to
help reduce swelling.




