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For years, clinicians have sought a simple, non-invasive way to assess the small airways. While respiratory
oscillometry offers a suite of parameters, there is a compelling case for using reactance at 5 Hz (X5) as a primary,
reliable, and standalone indicator of peripheral lung mechanics. This document explains why X5, even in the absence
of other parameters like R5-19, provides a consequential and direct measurement of small airway function.

Respiratory oscillometry measures impedance, which is the total opposition to airflow. This impedance is composed
of two key elements: resistance and reactance.
e Resistance (Rrs): Primarily reflects how difficult it is for the air to travel inside the airways. Due to the special
anatomy of the tracheobronchial tree, Rrs is mainly influenced by the calibre of the larger airways.
e Reactance (Xrs): Reflects the energy-storing properties of the lung. At low frequencies like 5 Hz, reactance
is dominated by the elasticity (or its inverse, stiffness) of the respiratory system'.
Therefore, X5 is a direct measurement of how "stiff" the lungs and chest wall have become. A healthy, compliant
lung has a characteristic X5 value. When the small airways are compromised, this value changes in a predictable
way.

An abnormal (more negative) X5 is a clear sign of dysfunction in the lung periphery. This is not an indirect
association; it is a direct consequence of the mechanical changes that define Small Airway Disease (SAD).

1. Directly Measures the Consequences of SAD: An abnormal X5 value is the direct result of:

o Peripheral Airway Obstruction/Collapse: When small airways are narrowed or closed, the
oscillatory wave cannot reach the lung periphery, making the system behave as if it were smaller
and stiffer®?,

o Alveolar Derecruitment and Gas Trapping: A reduction in the number of ventilated lung units
means the overall system compliance is reduced, which is precisely what a more negative X5
indicates”.

o Increased Tissue Stiffness: In diseases that affect the lung parenchyma, such as interstitial lung
disease, the inherent stiffness of the tissue increases, which is captured by X5°.

2. Proven Equivalence with Other Reactance Parameters: You don't need a full suite of reactance parameters
to get a clear picture. Published data have consistently demonstrated a strong correlation between X5,
Area of Reactance (AX), and Resonant Frequency (Fres)®>. This high degree of correlation means that
these parameters provide equivalent and redundant information about the lung periphery.

o Practical Implication: A clinician or researcher can confidently use a single reactance parameter,
such as X5, to reliably describe the state of the peripheral airways®. If X5 is abnormal, AX and Fres
will be too.

3. Independence from Resistance Measures: \While the frequency dependence of resistance (R5-19) is a
valuable tool for assessing the heterogeneity of airway narrowing, it is not a prerequisite for interpreting X5.

o X5 tells you THAT there is a problem in the peripheral airways (i.e., they are stiffer).

o R5-19 tells you HOW UNIFORM that problem is across the lung.
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An abnormal X5 is a clinically significant finding on its own, indicating impaired peripheral mechanics,

regardless of whether the obstruction is evenly distributed (normal R5-19) or patchy and heterogeneous

(abnormal R5-19).

X5 is not just one of many parameters; it is a cornerstone of oscillometry-based lung assessment. It provides a direct,
reliable, and scientifically validated measurement of the mechanical state of the small airways. Its value is rooted
in its direct reflection of the physical changes that occur in SAD and its proven equivalence to other key reactance
parameters. For a clear and dependable assessment of peripheral lung mechanics, X5 stands as a powerful indicator.

REFERENCES

1.

2.

3.

Kaminsky, D. A. et a/. Clinical significance and applications of oscillometry. £ur. Respir. Rev. 31,1-19 (2022).
Downie, S. R. et a/. Effect of methacholine on peripheral lung mechanics and ventilation heterogeneity in asthma.
/. Appl. Physiol. Bethesda Md 1985114, 770-7 (2013).

Bhatawadekar, S. A. et a/. Reactance and elastance as measures of small airways response to bronchodilator in
asthma. /. Appl. Physiol. 127,1772-1781(2019).

Dellaca, R. L. et a/. Lung recruitment assessed by total respiratory system input reactance. /ntensive Care Med.
35, 2164-2172 (2009).

. Matesanz-Lopez, C., Raboso-Mareno, B., Saldafia-Pérez, L. E., Rodriguez-Nieto, M. ). & Rio-Ramirez, M. T.Is Lung

Function Measured by Oscillometry Useful in Interstitial Lung Diseases? Open Respir. Arch. 6,100278 (2024).
Huang, S. et a/. Comparing spirometry, impulse oscillometry with computed tomography for assessing small
airway dysfunction in subjects with and without chronic obstructive pulmonary disease. BMC Pulm. Med. 25, 45
(2025).

Medina-lglesias, P., Morin, H., Artico, C., Hantos, Z. & Dandurand, R. Comparison of spirometry and both spectral
and intra-breath oscillometry for the prediction COPD symptoms. in Monitoring airway disease PA3678 (European
Respiratory Society, 2023). doi:10.1183/13993003.congress-2023.PA3678.

. Veneroni, C. et a/. Diagnostic Potential of Oscillometry: A Population-based Approach. Am. /. Respir. Crit. Care

Med. 209, 444-453 (2024).

. Kaminsky, D. A. Real-World Application of Oscillometry: Taking the LEAD. Am. /. Respir. Crit. Care Med. 209, 356-

357 (2024).

Encourage adoption for better respiratory diagnosis

RESMON ! First



