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Abstract 
Inhalational anaesthetics, commonly used in general anaesthesia, profoundly impact respiratory function and 

lung mechanics. These agents depress the central nervous system, including the respiratory centres in the 

brainstem, leading to reduced breathing rate and depth. This suppression results in diminished tidal volume, 

reduced inspiratory and expiratory reserve volumes, and potentially decreased functional residual capacity. The 

central nervous system depression also weakens airway reflexes such as coughing, gagging, and swallowing, 

increasing the risk of airway obstruction and aspiration. Additionally, inhalational anaesthetics can impair gas 

exchange, causing lower oxygen levels (hypoxemia) and elevated carbon dioxide levels (hypercapnia). 

Respiratory complications during surgery may include hypoxia, bronchospasm, and impaired ventilation, 

especially in patients with pre-existing respiratory conditions. To manage these risks, continuous monitoring of 

respiratory parameters, preoperative assessment, and effective airway management are crucial. This paper 

reviews the effects of inhalational anaesthetics on respiratory function and outlines strategies for minimising 

associated risks during surgical procedures. 
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I. Introduction 
When anaesthesia is administered, it affects the respiratory system in several ways. One of the primary 

effects is the depression of the central nervous system, including the respiratory centres in the brain. These centres 

regulate breathing, controlling the rate and depth of inhalation and exhalation. Anaesthesia can slow down these 

processes, leading to a decrease in the respiratory rate and potentially reducing the amount of air exchanged with 

each breath. The anaesthesia can cause relaxation of the muscles involved in breathing. Normally, these muscles, 

such as the diaphragm and intercostal muscles between the ribs, contract and expand to create changes in chest 

volume, allowing air to enter and leave the lungs. However, under anaesthesia, these muscles may become less 

active, leading to shallower breaths and decreased lung expansion. 

Furthermore, inhalation anaesthetics can directly affect the airways and lung tissues. For example, 

volatile anaesthetics like sevoflurane or isoflurane can relax the smooth muscles lining the airways, which can 

lead to airway dilation. While this can facilitate the passage of air, it can also increase the risk of airway 

obstruction, especially in patients with pre-existing respiratory conditions. 

Moreover, anaesthesia can influence the body's response to changes in oxygen and carbon dioxide levels. 

Normally, when oxygen levels decrease or carbon dioxide levels increase in the blood, the body responds by 

increasing the respiratory rate to bring in more oxygen and expel excess carbon dioxide. However, under 

anaesthesia, this response may be blunted or delayed, potentially leading to inadequate ventilation and 

oxygenation. 

Anaesthesia impacts each lung volume differently. First, it affects tidal volume, which is the amount of 

air moved in and out of the lungs during normal breathing. Anesthesia can decrease tidal volume due to the 

suppression of respiratory centers in the brain, leading to shallower breaths. Next, it influences inspiratory reserve 

volume, the additional air that can be inhaled after a normal breath. Anaesthesia often reduces this volume as 
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relaxed respiratory muscles limit the ability to take deep breaths. Then, expiratory reserve volume, the extra air 

that can be exhaled after a normal breath, may also decrease under anesthesia due to reduced muscle tone affecting 

exhalation. Finally, residual volume, the air left in the lungs after maximal exhalation, remains relatively 

unaffected by anaesthesia as it's governed by factors like lung elasticity and airway resistance rather than muscle 

control. 

 

Effects of Inhalational Anesthetics on Breathing Rate 

Inhalational anaesthetics are gases or vapors used to keep patients unconscious during surgeries. They 

are delivered through a mask or breathing tube, and once inhaled, they enter the bloodstream and affect various 

systems in the body. One of the most significant impacts of these anaesthetics is on the respiratory system, 

particularly on the rate of breathing. 

To understand how inhalational anaesthetics affect breathing, it is important to know how breathing is 

normally regulated. Breathing is controlled by the respiratory centre in the brainstem, which is divided into two 

main parts: the medulla oblongata and the pons. These areas of the brain constantly monitor the levels of oxygen 

(O2) and carbon dioxide (CO2) in the blood and adjust the breathing rate accordingly. 

The medulla oblongata controls the basic rhythm of breathing, while the pons fine-tunes this rhythm 

based on the body’s needs. When the levels of CO2 in the blood rise, the respiratory centre sends signals to 

increase the breathing rate to expel more CO2. Conversely, if the CO2 levels drop too low, the breathing rate 

slows down. 

Inhalational anaesthetics affect the respiratory system by influencing the respiratory center in the brain. 

These drugs depress the central nervous system, which includes the brain and spinal cord. When the central 

nervous system is depressed, it means that its activity is reduced or slowed down. 

 

How this depression impacts breathing: 

Inhalational anaesthetics lower the activity of the respiratory centre. As a result, the brain sends fewer 

signals to the muscles responsible for breathing. This leads to a slower breathing rate. Instead of taking a breath 

every few seconds, a patient under the influence of these anaesthetics might take fewer breaths over the same 

period. 

Along with slowing down the rate of breathing, inhalational anaesthetics also decrease the depth of each 

breath. This means that the patient’s breaths become shallower, moving less air in and out of the lungs. This 

reduction in breath depth can impact the efficiency of oxygen and carbon dioxide exchange in the lungs. 

These anaesthetics can also alter the normal rhythm of breathing. Instead of the regular, steady pattern 

of inhaling and exhaling, patients might experience irregular breathing patterns. This can lead to periods of very 

shallow breathing or even brief pauses in breathing. 

 

Consequences of Slower Breathing 

The effects of decreased breathing rate and depth can have several consequences: 

With slower and shallower breathing, less oxygen enters the lungs and subsequently the bloodstream. 

This can lead to lower oxygen levels in the blood (hypoxemia). To counteract this, the anaesthesia team may 

provide supplemental oxygen to ensure the patient maintains adequate oxygen levels. 

When breathing is reduced, the body may not expel carbon dioxide as efficiently. Elevated levels of CO2 

in the blood (hypercapnia) can occur. This is monitored closely, and adjustments are made to the anaesthetic levels 

or ventilation to manage CO2 levels. 

Reduced breathing rate and depth increase the risk of complications such as inadequate ventilation or 

respiratory distress. In severe cases, this could lead to respiratory failure. During surgery, the anaesthesia team 

monitors the patient’s breathing rate and other vital signs continuously. They use various tools to ensure that the 

patient is receiving adequate ventilation and oxygen. Adjustments can be made to the levels of anaesthetic gases 

or the ventilation settings to maintain normal respiratory function. 

For example, if a patient’s breathing rate drops too much, the anesthesiologist might increase the flow of 

fresh gas to the breathing circuit or provide mechanical ventilation to assist with breathing. This helps maintain 

stable oxygen and carbon dioxide levels and prevents complications. 

Once the surgery is over and the inhalational anaesthetics are discontinued, their effects gradually wear 

off. The respiratory centre in the brain begins to regain its normal activity. Breathing rate and depth usually return 

to normal as the drug is cleared from the body. 

 

Changes in Airway Reflexes Due to Inhalational Anesthetics: 

These reflexes help protect the airway from foreign substances like food, liquids, and other objects that 

could potentially obstruct the airway or enter the lungs. Inhalational anaesthetics, which are commonly used to 

induce and maintain general anaesthesia during surgeries, can affect these protective reflexes in various ways. 
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How reflexes work: 

i) Cough Reflex. 

This is a protective mechanism that helps clear the airway of irritants or foreign objects. When something 

triggers this reflex, a forceful expulsion of air from the lungs occurs to remove the offending substance. 

 

ii) Gag Reflex. 

This reflex helps prevent food or liquids from entering the airway. It is triggered when something touches 

the back of the throat, causing a contraction of the throat muscles to push the substance out. 

 

iii) Swallowing Reflex. 

This reflex moves food and liquids from the mouth through the throat and into the oesophagus, avoiding 

entry into the airway. 

 

iv) Laryngeal Reflex. 

This involves a rapid closure of the vocal cords when a foreign object or liquid contacts the larynx (voice 

box), protecting the lower airway from potential aspiration. 

 

Impact of Inhalational Anesthetics 

Inhalational anaesthetics, when administered, can have a suppressive effect on the central nervous 

system, including the areas of the brain responsible for these reflexes: 

Inhalational anaesthetics work by depressing CNS activity. This includes reducing the responsiveness of 

the brain's centres that control reflexes. As a result, the reflexes that normally protect the airway are weakened. 

With the central nervous system's activity lowered, the sensitivity of the reflexes like coughing and gagging 

decreases. This means that the body may not react as strongly to stimuli that would normally trigger these reflexes. 

For instance, a person under anaesthesia may not cough as effectively if something irritates their airway. The 

anaesthetics also affect the muscle tone of the airway structures. Reduced muscle tone can lead to a more relaxed 

and less responsive airway, increasing the risk of airway obstruction or aspiration. 

 

Effects of Inhalational Anesthetics on Lung Function 

Inhalational anaesthetics are commonly used in surgeries to keep patients unconscious and pain-free. 

These substances, delivered as gases or vapours, have significant effects on lung function. 

 

Impact on Lung Expansion and Contraction: 

Inhalational anaesthetics can affect the lungs' ability to expand and contract properly. When these 

anaesthetics are administered, they depress the central nervous system, which includes the nerves and muscles 

involved in breathing. This can result in: 

Anaesthetics can decrease the activity of the muscles that help expand the lungs, such as the diaphragm 

and intercostal muscles. When these muscles are less active, the lungs do not expand as much with each breath. 

This means that less air enters the lungs during inhalation. The depressant effects of anaesthetics lead to shallow 

breathing, where less air is drawn into the lungs. Shallow breaths can reduce the overall volume of air exchanged 

and limit how much oxygen is delivered to the bloodstream. 

 

Reduced Lung Volume 

Lung volume refers to the total amount of air the lungs can hold. Inhalational anesthetics can reduce lung 

volume in several ways: 

Tidal volume is the amount of air inhaled and exhaled with each breath. Anaesthetics can lower tidal 

volume, leading to a decrease in the overall lung volume available for gas exchange. 

Functional Residual Capacity is the amount of air remaining in the lungs after a normal exhalation. 

Anaesthetics can reduce FRC by decreasing the lung’s ability to maintain adequate air volume, which can lead to 

reduced efficiency in gas exchange. 

 

Impaired Gas Exchange 

Gas exchange is the process where oxygen (O2) is absorbed into the blood, and carbon dioxide (CO2) is 

expelled from the blood. Proper gas exchange is essential for maintaining oxygen levels and removing CO2 from 

the body. Inhalational anaesthetics can impact this process: 

1. Lower Oxygen Levels: Because the lungs are not expanding as fully, less oxygen is delivered to the 

bloodstream. This can lead to lower oxygen levels in the blood (hypoxemia), especially if the patient’s 

ventilation is not adequately managed. 
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2. Higher Carbon Dioxide Levels: Inadequate ventilation can cause a buildup of CO2 in the blood (hypercapnia). 

When breathing is shallow or reduced, less CO2 is expelled, which can lead to elevated levels of CO2 in the 

blood. 

 

Intraoperative Respiratory Complications of Inhalational Anesthetics . 

During surgery, inhalational anaesthetics are commonly used to keep patients unconscious and pain-free. 

These agents are breathed in and then absorbed into the bloodstream, where they affect the brain and body. While 

they are effective for anaesthesia, they can cause respiratory complications. Inhalational anaesthetics can slow 

down the breathing rate. This is because these agents suppress the activity of the brain areas responsible for 

controlling breathing. If the respiratory rate becomes too slow, it can lead to inadequate oxygen supply to the 

body, which can be dangerous. Inhalational anaesthetics can diminish these reflexes, making it harder for the 

patient to clear their airway if something obstructs it, such as secretions or vomit. During anaesthesia, the muscles 

in the throat and airway relax. This can sometimes lead to partial or complete blockage of the airway, especially 

if the patient has other issues like a large tongue or poor muscle tone.  Some patients may experience 

bronchospasm, which is a sudden contraction of the muscles around the airways. This makes the airways narrow 

and can cause difficulty in breathing. Bronchospasm is more common in people with asthma or other respiratory 

conditions. Hypoxia occurs when there is not enough oxygen in the blood. Since inhalational anaesthetics can 

affect the efficiency of breathing, it is possible for the oxygen levels in the blood to drop. Continuous monitoring 

is required to ensure that the oxygen levels remain within a safe range. 

Inhalational anaesthetics affect how well the lungs can move air in and out. This can sometimes lead to 

problems with ventilation, where the patient’s lungs might not be getting rid of carbon dioxide effectively. This 

could cause an imbalance in the blood gases, leading to potential complications. For patients with pre-existing 

respiratory conditions, like chronic obstructive pulmonary disease (COPD) or sleep apnea, inhalational 

anaesthetics can exacerbate these conditions, making respiratory management more challenging during surgery. 

Inhalational anaesthetics can alter the body's ability to remove carbon dioxide. If the anaesthetics cause inadequate 

ventilation, carbon dioxide can build up in the blood. This can lead to a condition known as hypercapnia, which 

can affect various bodily functions and lead to complications if not managed properly.  Sometimes, if the airway 

is not protected properly during surgery, there is a risk of introducing infections into the lungs, especially if the 

patient has had a prolonged or complicated procedure. 

 

Management and Prevention 

To minimise these risks, anesthesiologists use several strategies: 

 

Monitoring 

Continuous monitoring of the patient's respiratory rate, oxygen levels, and carbon dioxide levels helps 

detect any issues early. Equipment like pulse oximeters and capnographs are used for this purpose. 

 

Preoperative Assessment 

Evaluating the patient’s respiratory health before surgery helps anticipate and prepare for potential 

complications. This includes reviewing medical history and conducting respiratory assessments. 

 

Airway Management. 

Techniques like intubation (inserting a tube into the airway) are used to secure the airway and prevent 

obstruction. In some cases, special equipment like laryngeal masks or bronchoscopy may be used to manage the 

airway. 

 

Ventilation Support 

Adjustments to the ventilator settings can help ensure adequate ventilation and oxygenation throughout 

the procedure. 

 

II. Conclusion 
Inhalational anaesthetics have a major impact on how the respiratory system functions. These substances 

work by depressing the central nervous system, which includes the brain and spinal cord. This depression leads 

to a decrease in the rate and depth of breathing. As a result, the lungs don't expand as much with each breath, and 

less air moves in and out of them. This can reduce the efficiency of gas exchange in the lungs, potentially causing 

low oxygen levels in the blood (hypoxemia) and high carbon dioxide levels (hypercapnia). 

Another important effect of inhalational anaesthetics is their impact on airway reflexes. Normally, the 

body has several protective reflexes, like coughing and gagging, which help keep the airway clear of foreign 

objects and prevent aspiration. However, these reflexes become less responsive under the influence of 
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anaesthetics. This can increase the risk of airway obstruction or aspiration, where food or liquid might enter the 

lungs instead of the stomach. 

To manage these effects and ensure patient safety during surgery, continuous monitoring of the patient's 

breathing, oxygen levels, and carbon dioxide levels is crucial. Anesthesiologists also need to conduct a thorough 

preoperative assessment to understand any existing respiratory conditions that might complicate the procedure. 

During surgery, they may use various techniques to manage the airway, such as intubation or the use of special 

equipment. 
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