Commentary Journal of Anesthesiology and Pain Research
Volume 08:01, 2025

Using Pulse Oximetry for Early Detection of Respiratory Issues
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. useful in these patients because it helps to monitor oxygen levels continuously
Introductlon and detect early signs of deterioration, such as a decrease in SpO. that may
. . o _ indicate worsening COPD symptoms or the onset of an acute exacerbation.
Pulse oximetry is a non-invasive, widely used tool that measures the  Eqrly detection allows healthcare providers to intervene with supplemental

oxygen saturatiqn of hemoglobi_n in ‘h? blood. This.device is crucial i(‘ modefn oxygen, bronchodilators, or other appropriate therapies to prevent the condition
healthcare, particularly in hospital settings, where it plays an essential role in o escalating into a more severe episode [2].

the early detection of respiratory issues, allowing for timely intervention and

improved patient outcomes. Respiratory issues, if not identified and addressed Acute Respiratory Distress Syndrome (ARDS) is a severe inflammatory
early, can lead to significant complications, including hypoxemia, respiratory ~ résponse in the lungs that leads to fluid accumulation in the alveoli, impairing
failure, and even death. As such, pulse oximetry serves as a vital monitoring ~ £as exchange. ARDS can develop rapidly after various triggers such as trauma,
tool in detecting abnormal oxygen levels in hospitalized patients before  infection, or aspiration, and itis often associated with severe hypoxemia. Pulse

symptoms worsen, enabling healthcare providers to take appropriate actions. oximetry is invaluable in detecting early signs of ARDS because it can quickly
identify decreases in oxygen saturation. Early identification allows for prompt

. .- intervention, including mechanical ventilation and other supportive therapies,
Descrlptlon which are essential in improving the prognosis of patients with ARDS.
Pneumonia is an infection of the lungs that causes inflammation and impaired
Pulse oximeters work by using light absorption principles to measure the  gas exchange. It is one of the most common causes of respiratory distress
amount of oxygenated hemoglobin (O-Hb) and deoxygenated hemoglobin  in hospitalized patients, especially the elderly and immunocompromised
(HHb) in the blood. The device typically clips onto a patient’s finger, earlobe,  individuals. Pneumonia can cause a gradual decrease in oxygen saturation,
or toe and uses two wavelengths of light—red and infrared—that pass through  and pulse oximetry can detect these changes even before patients experience
the tissue. The oxygenated blood absorbs light differently from deoxygenated severe symptoms like cough or fever. By using pulse oximetry to monitor
blood, which allows the oximeter to estimate oxygen saturation (SpO-) levels.  oxygen levels, healthcare providers can detect pneumonia early, initiate
The reading is displayed as a percentage, with a normal SpO: typically antibiotics, and manage oxygen therapy to prevent complications such as
ranging between 95% and 100%. Pulse oximetry also provides a heart rate sepsis or respiratory failure [3].
reading, further offering insights into the patient's cardiovascular status. The
accuracy of pulse oximetry can be influenced by various factors, such as
poor circulation, excessive movement, or nail polish on the fingers, but under
normal conditions, it is considered a reliable and quick method for detecting
oxygenation levels [1].

Pulmonary embolism occurs when a blood clot travels to the lungs and
blocks blood flow, impairing oxygen exchange. The onset of PE can be sudden,
and patients may exhibit symptoms such as chest pain, difficulty breathing,
and low oxygen saturation levels. Pulse oximetry can help detect a decrease
in oxygen levels, prompting healthcare providers to take swift action, such as

Respiratory problems often lead to decreased oxygen levels in the blood,  administering anticoagulant therapy or performing imaging studies to confirm
also known as hypoxemia. When oxygen saturation levels drop belowthenormal  the diagnosis of PE. Early detection and treatment are crucial in reducing the
range, pulse oximetry offers a reliable early indication, allowing healthcare risk of long-term complications and improving survival rates. Sleep apnea,
providers to take preventive measures or initiate appropriate interventions.  particularly Obstructive Sleep Apnea (OSA), is a common condition where the
Some of the common respiratory conditions in hospitalized patients that pulse  airway becomes temporarily blocked during sleep, leading to intermittent drops
oximetry can help detect early include: Hypoxemia is a condition where the  in oxygen levels. While this condition is often diagnosed through overnight
oxygen level in the blood is lower than normal, often indicative of a respiratory  polysomnography, pulse oximetry can serve as a useful screening tool for
or cardiovascular issue. Early signs of hypoxemia may not always be  detecting oxygen desaturation during sleep. Continuous monitoring of oxygen
immediately obvious, particularly in patients who are unconscious, sedated, or levels via pulse oximetry can identify episodes of hypoxemia that may occur
unable to report symptoms. Pulse oximetry can detect the onset of hypoxemia  during sleep, leading to earlier diagnosis and the implementation of therapies
even before a patient exhibits symptoms like shortness of breath or confusion.  such as continuous Positive Airway Pressure (CPAP) or bilevel positive airway
In cases where oxygen saturation drops below 90%, immediate attention is pressure (BiPAP) to help manage the condition [4].
needed to prevent further deterioration, such as respiratory failure or cardiac
arrest. Patients with Chronic Obstructive Pulmonary Disease (COPD) are at
an increased risk of acute exacerbations, which can significantly impair lung
function and oxygen exchange. These exacerbations can lead to respiratory
distress and a decline in oxygen saturation. Pulse oximetry is particularly

One of the most significant advantages of pulse oximetry is its non-invasive
nature. It does not require blood samples or invasive procedures, making it
particularly useful in patients who are critically ill, elderly, or unable to tolerate
more invasive monitoring methods. Pulse oximeters provide continuous, real-
time monitoring of oxygen saturation levels, allowing healthcare providers to
detect any sudden changes in the patient's respiratory status. This continuous
monitoring can lead to earlier identification of respiratory issues, even in the
absence of overt clinical symptoms. Early detection of respiratory issues
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respiratory failure, organ dysfunction, or cardiac arrest. For example, detecting
a gradual decline in oxygen saturation levels can prompt healthcare providers
to adjust treatments before the patient requires more intensive interventions,
such as intubation or mechanical ventilation. Early detection through pulse
oximetry reduces the need for emergency measures, improves patient
outcomes, and can shorten the length of stay in the hospital [5].

Conclusion

While pulse oximetry is a valuable tool, it is not without its limitations.
Several factors can affect the accuracy of readings, including poor circulation,
nail polish, ambient light, or movement. In addition, pulse oximetry primarily
measures oxygen saturation and does not provide direct information about
ventilation or the underlying cause of hypoxemia. For example, pulse oximetry
may not detect carbon dioxide retention or other issues like respiratory acidosis.
As such, pulse oximetry should be used in conjunction with other diagnostic
tools, such as arterial blood gas analysis, clinical examination, and imaging,
to ensure accurate diagnosis and appropriate treatment. Pulse oximetry is an
indispensable tool in the early detection of respiratory issues in hospitalized
patients. By providing continuous, non-invasive monitoring of oxygen levels, it
enables healthcare providers to identify problems like hypoxemia, pneumonia,
COPD exacerbations, and acute respiratory distress syndrome early, leading
to timely interventions that can prevent complications and improve patient
outcomes. While pulse oximetry has limitations, when used appropriately
alongside other clinical assessments, it can significantly enhance patient care
and help manage respiratory issues hefore they escalate into life-threatening
conditions.
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