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DESCRIPTION
Pain Anesthesia is one of the most significant advancements in 
medical history, fundamentally transforming surgery and 
medical procedures. It enables patients to endure therapies that 
could have been painful, it is frequently protecting people from 
severe discomfort, trauma and in some cases, mental disorders.

Classification of anesthesia

Anesthesia can be widely classified into three main types: 
General, regional and local anesthesia. Each type serves a 
different purpose depending on the procedure, the patient's 
health and the desired level of depression. General anesthesia 
induces a reversible loss of consciousness and sensation 
throughout the entire body. It is typically administered during 
major surgeries such as open-heart surgery, brain surgery and 
other procedures that require the patient to be completely 
oblivious of their surroundings. General anesthesia usually 
involves the combination of several drugs to achieve the desired 
effect, including: Induction agents are used to initiate 
anesthesia, typically administered intravenously. Common 
examples include propofol, etomidate and thiopental. Inhalation 
agents once the patient is unconscious, inhalation agents, such 
as sevoflurane, desflurane and isoflurane, are used to maintain 
anesthesia. These gases ensure the patient remains unconscious 
and insensate during the procedure.

Muscle relaxants and pain medications such as fentanyl and 
succinylcholine are frequently used to relax muscles and control 
pain while the patient is under anesthesia. The complexity of 
general anesthesia requires a proficient anesthesiologist who 
monitors the patient’s essential symptoms, such as heart rate, 
blood pressure, oxygen saturation and breathing throughout the 
procedure. The aim is to maintain a balance between sufficient 
anesthesia to prevent pain and discomfort while minimizing side 
effects and risks. Regional anesthesia blocks sensation in a 
specific area of the body, allowing the patient to remain 
conscious during the procedure while experiencing no pain in

the targeted region. This type of anesthesia is commonly used for 
surgeries involving the limbs, abdomen or pelvis.

Two major forms of regional anesthesia are: Spinal anesthesia 
and epidural anesthesia. Spinal anesthesia requires injecting a 
local analgesic into the cerebrospinal fluid that protects the 
central nervous system. It is frequently used for lower body 
surgeries, such as cesarean sections, hip replacements and 
prostate surgeries. Patients are rendered numb from the waist 
down but remain conscious. Epidural anesthesia is similar to 
spinal anesthesia, but the drug is administered into the epidural 
space (outside the cerebrospinal fluid), providing more 
controlled and longer-lasting pain relief. Epidurals are frequently 
used during childbirth and certain abdominal surgeries.

Regional anesthesia is less invasive than general anesthesia and it 
generally has fewer side effects, especially when it comes to 
recovery and post-operative pain control. However, it may not be 
appropriate for more complex surgeries where extensive 
numbness or deep coma is required. Local anesthesia is the most 
limited form of anesthesia, numbing only a small, specific area 
of the body. It is typically used for minor procedures, such as 
dental work, mole removal or suturing small wounds. Local 
anesthetics such as lidocaine or bupivacaine block nerve signals 
in the immediate area, allowing patients to remain completely 
attentive and active. Local anesthesia is commonly administered 
as an injection or topical cream. It is safe, has few side effects 
and usually allows patients to resume normal activities shortly 
after the procedure.

Mechanism of action

Anesthesia works by preventing nerve signal transmission, 
thereby preventing the brain from receiving and processing pain 
or other sensations. The exact mechanisms vary depending on 
the type of anesthesia being used. General anesthetics act on the 
central nervous system by targeting receptors in the brain and 
spinal cord. These drugs enhance the inhibitory signals in the 
brain (e.g., gamma-aminobutyric acid activity) while reducing 
excitatory signals (e.g., glutamate activity), the results in
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exhaustion and loss of sensation. Local anesthetics work by
blocking sodium channels in nerve cells, preventing the
propagation of electrical signals along the nerves. As a result, the
brain doesn't receive pain signals from the area where the

anesthetic is applied. Regional anesthetics block nerve
transmission in large nerve clusters, usually near the spine,
through similar mechanisms to local anesthetics but affecting an
additional region.
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