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EDITORIAL

Pulmonary function refers to the lungs' ability to inhale and
exhale air and to facilitate the exchange of oxygen and
carbon dioxide between the blood and the environment. The
respiratory system performs these tasks through a complex
interaction of airways [1], alveoli, blood vessels, and
respiratory muscles.
Assessment of pulmonary function is critical in respiratory
medicine. Pulmonary function tests (PFTs) offer non-
invasive, objective measures of how well the lungs work.
These tests are essential for diagnosing diseases, monitoring
disease progression, evaluating treatment response, and
assessing preoperative risk in surgical candidates.
This article explores the physiology of pulmonary function,
the different types of lung function tests, interpretation of
results, and the clinical implications of abnormal findings.

Physiology of Pulmonary Function

Pulmonary function involves three major physiological
processes:

Ventilation: the movement of air into and out of the lungs
[2].

Pulmonary function is a critical indicator of respiratory health and overall well-being. It reflects the ability of the lungs to
move air and exchange gases efficiently. Proper pulmonary function ensures adequate oxygen delivery to tissues and the
removal of carbon dioxide from the body. Pulmonary function testing (PFT) is essential in diagnosing, monitoring, and
managing respiratory diseases such as asthma, chronic obstructive pulmonary disease (COPD), and restrictive lung
disorders. This article provides a comprehensive overview of pulmonary function, types of lung function tests, clinical
applications, and factors influencing test results. Understanding pulmonary physiology is crucial for early detection and
effective treatment of respiratory pathologies.
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Measures airflow and lung volumes during inhalation
and exhalation.

Perfusion: the flow of blood in the pulmonary circulation.

Key parameters used to assess pulmonary function
include:

Lung volumes (e.g., tidal volume, residual volume, total
lung capacity)

Flow rates (e.g., forced expiratory volume in one second
[FEV₁], forced vital capacity [FVC])

Gas exchange efficiency (e.g., diffusing capacity of the
lungs for carbon monoxide [DLCO])

Pulmonary function tests are a group of procedures that
measure lung volume, capacity, rates of flow, and gas
exchange [3]. The most common tests include:
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Spirometry

Diffusion: the transfer of gases (O₂ and CO₂) between
alveoli and pulmonary capillaries.

Key values:
FEV₁ – volume of air exhaled in the first second.
FVC – total volume of air exhaled.
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Table 1: Key Pulmonary Function Test Parameters and Clinical
Interpretation

Clinical Applications of Pulmonary Function Testing

Diagnosis of Lung Diseases

Obstructive diseases (e.g., asthma, COPD): Characterized by
reduced airflow and a low FEV₁/FVC ratio.
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Monitoring Disease Progression

Serial PFTs help track disease severity, especially in
chronic conditions like COPD or interstitial lung disease.

Preoperative Evaluation

Patients undergoing thoracic or upper abdominal [5]
surgeries are evaluated to assess respiratory reserve.

Treatment Evaluation

Bronchodilator reversibility testing in asthma.

Effectiveness of rehabilitation or medication in chronic
lung diseases.

Factors Affecting Pulmonary Function

Pulmonary function is influenced by numerous physiological
and environmental factors:

Age and Gender: Lung capacity declines with age; males
typically have higher volumes than females.

Height and Ethnicity: Taller individuals tend to have larger
lung volumes; predicted values differ across ethnic groups.

Smoking: Causes irreversible airway and parenchymal damage.

Obesity: May reduce lung expansion and restrict ventilation.

Altitude: Low oxygen at high altitudes affects gas exchange
and breathing patterns.

Standardized reference values and interpretation criteria are
essential to account for these variations.

Limitations of Pulmonary Function Testing

While highly informative, PFTs have certain limitations:

Require patient cooperation and proper technique [6].

May not detect early-stage diseases without symptoms.

TLC

FEV₁

FVC

DLCO

Parameter

FEV₁/FVC Ratio ≥0.7

≥80% predicted

≥80% predicted

Normal Range

80–120% predicted

75–140% predicted

Abnormality
Suggests

FEV₁/FVC ratio: used to differentiate obstructive from restrictive
diseases.

Lung Volume Measurement

Determines total lung capacity (TLC), residual volume (RV), and
functional residual capacity (FRC).

Techniques include:

Body plethysmography

Gas dilution methods (helium or nitrogen washout)

Diffusing Capacity (DLCO)

Assesses how effectively gases pass from the alveoli to the blood [4].
Decreased in diseases like pulmonary fibrosis and emphysema
[Table 1].

↓ in obstructive
diseases (COPD,

asthma)

↓ in restrictive
diseases (fibrosis)

↓ in obstruction,
normal or ↑ in

restriction

↑ in emphysema, ↓
in restrictive disease

↓ in emphysema,
ILD, pulmonary

hypertension

Restrictive diseases (e.g., pulmonary fibrosis, sarcoidosis): Show
reduced lung volumes with preserved airflow ratios.
Mixed patterns: In conditions with both airway obstruction and
parenchymal restriction.

Recent Advances in Pulmonary Function
Assessment
Emerging technologies are enhancing the accuracy and
accessibility of pulmonary diagnostics:

Portable spirometers allow for home-based
monitoring.
Impulse oscillometry measures airway resistance without
forced breathing.
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Pulmonary function is fundamental to sustaining life and health,
and its assessment through pulmonary function testing offers
invaluable insight into respiratory physiology and pathology. By
measuring lung volumes, airflow, and gas exchange, clinicians
can accurately diagnose, monitor, and manage a wide range of
pulmonary disorders. Early detection through routine PFTs,
especially in at-risk populations, can prevent disease progression
and improve outcomes. As respiratory diseases continue to pose
a global health challenge, pulmonary function testing remains a
cornerstone of modern respiratory medicine.
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