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Interpretation of Pulmonary Function Tests: A Practical Guide

Pulmonary function tests (PFTs) are the cornerstone of respiratory medicine. They provide objective data that help
clinicians diagnose, classify, and monitor lung disorders ranging from asthma and chronic obstructive pulmonary
disease (COPD) to interstitial lung disease and occupational lung injury. Yet, the sheer volume of parameters and
the subtlety of their interrelationships can make interpretation daunting, especially for clinicians who are new to
pulmonology or for students learning the basics of respiratory physiology.

This comprehensive guide offers a step by step approach to interpreting PFTs. It blends foundational physiology with
practical, real world examples, ensuring that readers can confidently translate test results into meaningful clinical
insights. Whether you're a seasoned pulmonologist, a primary care provider, or a medical student, the strategies
outlined here will help you unlock the full diagnostic potential of PFTs while avoiding common pitfalls.

Understanding the Basics of Pulmonary Function Tests

What Are Pulmonary Function Tests?

PFTs are a group of non invasive tests that measure how well the lungs take in air, how efficiently they transfer
oxygen into the bloodstream, and how effectively they expel carbon dioxide. They provide quantitative data that
reflect the mechanical and gas exchange properties of the respiratory system.

Common PFTs and Their Purpose

e Spirometry — Measures airflow and volume during forced breathing maneuvers.

e Body Plethysmography — Assesses lung volumes, including total lung capacity (TLC) and residual volume
(RV).

« Diffusing Capacity (DLCO) — Evaluates how well gases diffuse across the alveolar capillary membrane.

e Impulse Oscillometry — Detects small airway dysfunction through resistance measurements.

¢ Peak Flow Meter — Provides quick estimates of maximal expiratory flow.

While spirometry is the most widely used test, the other modalities complement it by filling gaps that spirometry
alone cannot resolve—particularly when distinguishing between obstructive, restrictive, or mixed patterns.

Key Parameters in PFT Interpretation

Forced Vital Capacity (FVC)

FVC is the total volume of air that can be forcefully exhaled after a full inhalation. It reflects lung compliance and
the presence of restrictive or obstructive pathology. A reduced FVC can signify a restrictive defect, severe
obstruction, or poor patient effort.

Forced Expiratory Volume in 1 Second (FEV1)

FEV1 measures how much air is expelled in the first second of a forced exhalation. It is highly sensitive to airway
narrowing and is the cornerstone of diagnosing obstructive lung diseases. Lower FEV1 values typically indicate
greater airway obstruction.



FEV1/FVC Ratio

The ratio of FEV1 to FVC is a key discriminator between obstructive and restrictive patterns. A ratio below the lower
limit of normal (LLN) suggests obstruction, whereas a ratio above the LLN, combined with a reduced FVC, points
toward restriction.

Peak Expiratory Flow (PEF)

PEF represents the maximum speed of expiration and is useful for monitoring asthma control. It is highly variable
and influenced by effort, so it should be interpreted in the context of spirometry and clinical symptoms.

Residual Volume (RV) and Total Lung Capacity (TLC)

RV is the volume of air remaining in the lungs after a maximal exhalation, while TLC is the sum of all lung volumes.
Elevated RV/TLC ratios often indicate air trapping typical of obstructive diseases, whereas reduced TLC values are
characteristic of restrictive disorders.

Diffusing Capacity (DLCO)

DLCO quantifies the transfer of gas from alveoli to the pulmonary capillary blood. A reduced DLCO can result from
interstitial lung disease, emphysema, pulmonary vascular disease, or anemia. It is particularly valuable when
spirometry is normal but clinical suspicion for a diffuse lung process remains high.

Classifying Lung Disease Patterns

Obstructive Patterns

Obstructive lung disease is defined by a reduced FEV1/FVC ratio (LLN). Classic examples include asthma, COPD,
bronchiectasis, and bronchiolitis. Key features are:

¢ Reduced FEV1

¢ Reduced or normal FVC

¢ Low FEV1/FVC ratio

¢ Possible air trapping (elevated RV/TLC)
Restrictive Patterns

Restrictive disease is characterized by a reduced FVC (LLN) with a normal or elevated FEV1/FVC ratio. Common
causes are interstitial lung disease, chest wall deformities, neuromuscular disorders, and obesity.

Mixed Patterns

Mixed patterns exhibit features of both obstruction and restriction. For example, severe COPD with pulmonary
fibrosis may present with a reduced FVC and a low FEV1/FVC ratio.

Normal vs. Abnormal Results

Reference equations consider age, sex, height, and ethnicity. Values falling within £1.5 standard deviations of the
predicted mean are generally considered normal. Values outside this range warrant further investigation.

Practical Steps for Interpreting PFT Results

Step 1. Review Clinical Context

Before diving into numbers, understand the patient’s history, presenting symptoms, and risk factors. A smoker with
exertional dyspnea and wheezing may have a different differential diagnosis than a nonsmoker with a history of
occupational dust exposure.



Step 2: Verify Test Quality and Technique
Ensure that the test meets quality control standards:

e Proper calibration of equipment.

e Clear patient instructions and encouragement.

« Repeat maneuvers to confirm reproducibility.

¢ Absence of cough or airway leak during the test.
Step 3: Compare with Reference Values

Use the lab’s reference equations or a reputable database (e.g., Global Lung Function Initiative). Pay attention to:

 Predicted values.

e Lower and upper limits of normal.

e Percent predicted.
Step 4: Identify Pattern and Severity

1. Calculate the FEV1/FVC ratio and compare to LLN.

2. Assess whether FVC is reduced (LLN).

3. Determine if DLCO is decreased, especially if FEV1 is normal.

4. Use severity grading systems (e.g., GOLD for COPD, BODE index).
Step 5: Correlate with Symptoms and Imaging

Integrate PFT findings with chest radiographs, high resolution CT scans, and clinical examination. For instance, a
patient with a restrictive pattern and honeycombing on CT likely has idiopathic pulmonary fibrosis.

Common Pitfalls and How to Avoid Them

Inadequate Patient Preparation

Patients who smoke immediately before testing, are on bronchodilators, or have recently exercised can yield
misleading results. Standardize pre test instructions and allow adequate time for bronchodilator washout when
evaluating reversibility.

Misinterpretation of Age and Sex Adjusted Values

Reference ranges vary with demographic factors. Using adult reference values for a pediatric patient, or ignoring
ethnicity specific equations, can lead to false positives or negatives.

Overreliance on a Single Parameter

While FEV1 is often the most cited metric, it can be normal in early COPD or mild asthma. Always consider the full
dataset, including FVC, DLCO, and lung volumes.

Case Studies: Applying the Practical Guide

Case 1: Asthma

Patient: 28 year old woman with episodic wheezing and nocturnal cough.

Spirometry: FEV1 80% predicted, FVC 95% predicted, FEV1/FVC 0.70 (LLN). Post bronchodilator FEV1 improves
to 95% predicted.

Interpretation: The reversible airflow limitation and normal DLCO support a diagnosis of asthma. The improvement
with bronchodilator confirms airway hyperreactivity.



Case 2: COPD

Patient: 65 year old male smoker with chronic productive cough.
Spirometry: FEV1 55% predicted, FVC 70% predicted, FEV1/FVC 0.55 (below LLN). DLCO 60% predicted.

Interpretation: Classic obstructive pattern with significant airflow limitation and reduced DLCO indicative of
emphysematous changes. The patient meets GOLD Stage 3 criteria.

Case 3: Interstitial Lung Disease

Patient: 52 year old woman with progressive dyspnea on exertion.

Spirometry</
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