Inflammation is a reactionary response to any damage caused to the cells or organized
cellular structures known as tissues. It is a mode of defense of the body of higher living
organisms. This mode of response helps the body to protect itself against any injury, infection,
and invasion by foreign organisms. The inflammatory response can be in any tissue or organ
such as eye inflammation, throat inflammation, inflammation of the lungs, etc. The purpose of
inflammation is the localization of white blood cells at the site of injury for the elimination of
invading pathogens after which the process of healing starts. There are changes in the blood
flow such as an increase in blood vessel permeability with increased migration of fluids
involving proteins and leukocytes from circulation to the injury site.

Causes and Signs of Inflammation

The pathogens i.e. the external factors that can cause inflammation include microorganisms
such as bacteria or viruses, or chemicals such as acids, alkalis, and oxidizing agents, that induce
immunological responses. Other internal factors that can cause inflammation are autoimmunity
and cell death. As the bacteria and viruses enter the body and infect the cells they give rise to
inflammation. The bacteria usually release chemical substances such as endotoxins which
cause the body to respond with inflammation. Physical forms of injury such as burns due to
fire or radiation, frostbites, can cause extensive damage to the body and cells initiating
inflammation.Once the inflammatory response is initiated there are four signs that represent
the action. These four cardinal signs are redness, heat, tumor, and pain. They are named in
Latin as follows: rubor for redness, calor for heat, tumor for swelling, and dolor for pain as
described in the 1st century AD. All the four signs are explained below:

1. Redness: Dilation of small blood vessels in the area of injury.

2. Heat: Increase blood flow through the area and is experienced by the skin and other
peripheral parts of the body.

3. Fever: Rise in tempurature of the body because of chemical mediators of inflammation.

4. Pain: Caused by the distortion of local tissues because of selling or edema which
happens because of accumulation of fluid outside the blood vessels, or by inflammatory
chemical mediators like serotonin, bradykinin, and prostaglandins.

As a consequence of all these events surrounding the four signs of inflammation, loss of
function of the injured/inflamed tissue can occur. It inhibits mobility in the circulation because
of pain or severe edema.

Examples of Inflammation

An example of inflammation is eye inflammation. Generally, eye inflammation is
caused by viruses or bacteria. The most common form of eye inflammation are conjunctivitis
or pink eye. It is an infection of the transparent membrane (conjunctiva) lining the eyelid
covering the white part of the eyeball. The inflammatory signs, in this case, include redness,
itchiness, and teardrops. Usually, it heals on its own but taking treatment such as antibiotics for
bacterial conjunctivitis makes the healing faster.Throat inflammation is another example of
inflammatory organs. Pharyngitis and tonsillitis are the most common forms of infection-
causing throat inflammation. Although most of such infections are caused by viruses, bacteria,
fungi, parasites and cigarette smoking can induce infection resulting in throat inflammation.
The symptoms of inflammation include redness, swelling, heating, and pain in the infected
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area. The sore throat can be treated by taking more fluids, but antibiotics can be used only when
necessary.Inflammatory acne is caused by bacteria, oil, or dead skin cells depositing in the
pores of the skin. Propionibacterium acnes (P. acnes) is one of the specialized bacteria that
causes acne. The signs of inflammatory acne include redness, and swelling by the clogging of
the pores. There is another kind of acne is the non - inflammatory acne which is not caused by
bacteria.

Types of Inflammation

The inflammatory response is of two types depending on the duration. The
inflammation that stays for a few days is acute inflammation and the one that stays for a longer
period of time is known as chronic inflammation. Both the kinds of inflammation are explained
in detail below:

Acute Inflammation

Of the two types of inflammation, acute inflammation is the one that lasts for short
periods. As soon as there is an injury, within an hour the white blood cells arrive at the site
following a trail of chemicals released by the body cells that act as attractions. The white blood
cells at the sites are the phagocytes that eat the damaged tissue and cell debris and ingest any
foreign pathogens to call out more specialized white blood cells. When the injury persists
mature monocytes start appearing at the local site of the injury which also usually starts
appearing after 24 to 28 hours. Also, it can lead to another type of inflammation, chronic
inflammation.

Following the period of acute inflammation, healing and repair and suppuration follow
and are hugely dependent on the type of tissue and the amount of tissue damage depending on
the cause of injury. The healing process as new cells takes place instead of the old ones. The
damaged cells that are capable of proliferation, regenerate. But in the process of healing, it is
important that the tissue structure is maintained especially after severe damage, otherwise, it
can lead to another disease that can be fatal. One such example is liver cirrhosis. There is also
pus formation in some cases, a phenomenon called suppuration. The pus formation happens
because of the collection of damaged cell debris, dead and dying neutrophils, fluid leaks from
blood vessels, etc. Certain bacteria of the genus Staphylococcus and Streptococcus also release
fluid that adds to the pus formation. In the case of boils, the pus formation is easily removed
by bursting but at other times it needs to be surgically removed. Once it is removed the
regeneration of cells and tissue replaces the damaged site which also leaves a scar.

Chronic Inflammation

Prolonged inflammation is known as chronic inflammation. It may or may not be an
extension of acute inflammation. Independently, chronic inflammation is caused by certain
organisms like tuberculosis bacteria, fungi, protozoa, and metazoan parasites. This condition
usually arises when the invading bacteria have become immune to the immune system of the
body. Also, when the immune system of the body is sensitized to the cells and chemicals at the
injury site, many times in case of autoimmunity diseases, chronic inflammation results. Chronic
inflammation can be harmful and deadly. Proper treatment in consultation with the doctor can
help control damage and maintain the health of the body.
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Fracture healing is an intricate, natural regenerative process where the body repairs damaged
bone tissue. It typically follows a series of structured stages, transitioning from blood clot
formation to the creation of new, strengthened bone, with total recovery time varying based on
the bone affected and the individual.

Stages of Fracture Healing

1.

Hematoma Formation (Immediately): Blood vessels in the bone and surrounding
tissue tear and bleed, forming a fibrin blood clot (fracture hematoma) around the
fracture site.

Inflammation and Granulation Tissue (First Few Days): Inflammatory cells
(macrophages, mesenchymal cells) arrive to remove dead tissue, and granulation tissue
forms.

Soft Callus Formation (Days to Weeks): The clot transforms into a soft callus
(cartilage and fibrous tissue), which acts as a temporary splint.

Hard Callus Formation (Weeks to Months): Osteoblasts begin forming woven bone,
replacing the soft cartilage callus with a hard callus.

Bone Remodeling (Months to Years): The hard callus is replaced by stronger lamellar
bone, and the bone is reshaped according to its original structure.

Types of Fracture Healing

Secondary Bone Healing: This is the most common form, occurring when the fracture
is stabilized with a cast, splint, or rod. It involves significant cartilage formation and a
visible callus.

Primary Bone Healing: This occurs with rigid, absolute stability (usually from
surgical plating). It involves direct remodeling without a significant external callus.
Factors Affecting Repair

Stability: Proper immobilization is crucial; lack of stability can lead to excessive
motion and delayed healing.

Blood Supply: Healthy blood flow is vital to bring cells and nutrients to the site.

Bone Type: Some bones, like the scafoid in the wrist, have low blood supply and heal
more slowly.

Age and Health: Younger, healthier individuals generally heal faster
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