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DESCRIPTION
Anesthetic agents have transformed modern medicine, enabling 
the safe and painless performance of surgical procedures. They 
work by inducing a reversible state of unconsciousness, sedation 
or analgesia, making invasive procedures tolerable for patients. 
These agents are categorized into various types based on their 
route of administration, effect on the body and clinical usage. 
Understanding their pharmacological profiles, mechanisms and 
applications are important for the safe and effective management 
of patients in the perioperative setting.

Inhalational anesthetics

Inhalational anesthetics are gases or vapors administered through 
a mask or breathing tube, most commonly used for general 
anesthesia. They are delivered via the lungs and absorbed into 
the bloodstream, where they affect the Central Nervous System 
(CNS) to induce unconsciousness.

Sevoflurane: Widely used due to its rapid onset and low risk of 
side effects, sevoflurane is a volatile agent commonly employed 
for both pediatric and adult anesthesia. It has a pleasant smell, 
making it suitable for children.

Isoflurane: Another volatile anesthetic, isoflurane has a slower 
onset but offers excellent muscle relaxation, making it ideal for 
longer surgeries.

Nitrous Oxide (N2O): Also known as laughing gas, nitrous 
oxide is often used for mild sedation and analgesia, particularly 
in dental procedures. It is less potent than other inhalational 
agents and is typically combined with other anesthetics.

Mechanism: Inhaled anesthetics primarily work by potentiating 
inhibitory neurotransmission via GABA receptors and reducing 
excitatory neurotransmission, leading to CNS depression.

Intravenous anesthetic agents

Intravenous (IV) anesthetics are administered directly into the 
bloodstream to induce anesthesia rapidly. They are commonly 
used to initiate anesthesia before transitioning to inhalational

agents or for short procedures that do not require prolonged 
anesthesia.

Propofol: Known for its fast onset and quick recovery profile, 
propofol is widely used for the induction and maintenance of 
General Anesthesia (GA). It also has anti-nausea properties, 
making it ideal for outpatient surgeries.

Ketamine: Ketamine produces a dissociative anesthesia, where 
patients feel detached from their body and surroundings. It is 
frequently used in trauma cases and in patients with respiratory 
issues, as it preserves airway reflexes.

Etomidate: Used primarily for induction, etomidate has a 
favorable cardiovascular profile, making it suitable for patients 
with unstable heart conditions.

Mechanism: These agents act on the CNS, enhancing inhibitory 
neurotransmission (GABA) and inhibiting excitatory signals 
(such as glutamate), leading to sedation and loss of 
consciousness.

Local anesthetic agents

Local anesthetics are applied topically or injected to numb a 
specific area of the body. They are used in minor surgical or 
dental procedures, labor and delivery and as part of regional 
anesthesia techniques (e.g., nerve blocks or epidurals).

Lidocaine: One of the most commonly used local anesthetics, 
lidocaine is effective for a variety of procedures and has a rapid 
onset and moderate duration of action.

Bupivacaine: This agent has a slower onset but provides longer-
lasting anesthesia, making it ideal for procedures that require 
prolonged pain control, such as spinal or epidural anesthesia.

Ropivacaine: Similar to bupivacaine, ropivacaine offers prolonged 
anesthesia with less risk of cardiovascular toxicity.

Mechanism: Local anesthetics block sodium channels in nerve 
cells, preventing the transmission of nerve impulses and thereby 
numbing the targeted area.
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abdominal operations. Regional and local anesthetics are often 
used for less invasive procedures, like orthopedic surgeries, labor 
and delivery or minor outpatient operations.

Pain management: Local anesthetics are commonly employed 
in pain management procedures, such as epidural injections for 
back pain or nerve blocks for chronic pain conditions.

Diagnostic procedures: Sedation and anesthesia are also used 
during diagnostic procedures like endoscopies, colonoscopies 
and imaging studies where patient immobility is necessary.

CONCLUSION
Anesthetic agents play a major role in modern medicine, 
allowing surgeons to perform procedures that would otherwise 
be intolerably painful. The variety of anesthetic options, from 
inhaled gases to local nerve blocks, ensures that anesthesia can 
be modified to meet the needs of different patients and 
surgeries. Ongoing research and development of anesthetic 
agents continue to improve their safety, efficacy and patient 
outcomes, making anesthesia a key stone of surgical care.
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Adjunct medications in anesthesia

In addition to the primary anesthetic agents, several adjunct 
medications are used to enhance anesthesia or manage side 
effects.

Opioids: Drugs such as fentanyl and morphine are used to 
manage pain during surgery. They provide potent analgesia but 
must be carefully managed due to the risk of respiratory 
depression and addiction.

Benzodiazepines: Medications like midazolam are used to 
induce sedation and amnesia, making patients feel relaxed 
before surgery.

Neuromuscular blockers: These agents, such as succinylcholine 
and rocuronium, are used to relax muscles during surgery, 
facilitating procedures that require complete stillness, such as 
intubation.

Clinical applications of anesthetic agents

Anesthetic agents are essential in a wide range of medical 
settings:

Surgical procedures: General anesthetics are used for major 
surgeries such as open-heart surgery, brain surgery and
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