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Respiratory Physiology The Essentials by John B. West 9th Ninth Revised Edition
2011 Respiratory physiology is a fundamental pillar in understanding how the human body
facilitates gas exchange, maintains homeostasis, and supports vital functions. The book
Respiratory Physiology: The Essentials by John B. West, now in its 9th edition revised in 2011,
remains a cornerstone reference for students, clinicians, and researchers alike. This
comprehensive yet accessible guide distills complex respiratory mechanisms into clear
concepts, making it an essential resource for mastering respiratory physiology. In this article,
we explore the key concepts from the 9th edition, highlighting the structure, function, and
regulation of the respiratory system.

Overview of Respiratory Physiology

The respiratory system's primary role is to facilitate gas exchange—oxygen intake and carbon
dioxide removal—supporting cellular metabolism. West's text emphasizes an integrated
approach, linking anatomy, physiology, and pathophysiology to provide a complete
understanding of respiratory functions.

The Importance of Respiratory Physiology

- Ensures oxygen delivery to tissues - Facilitates removal of metabolic waste (CO₂) - Maintains
acid-base balance - Supports speech and other non-respiratory functions - Responds
dynamically to metabolic demands

Anatomy of the Respiratory System

Understanding the physiology requires a grasp of respiratory anatomy, from the conducting
airways to the alveoli.

Major Components

Upper respiratory tract: nose, pharynx, larynx1.
Lower respiratory tract: trachea, bronchi, bronchioles2.
Alveoli: primary site of gas exchange3.

Structural Features Supporting Function

Large surface area of alveoli (~70 m²)1.



Thin respiratory membrane (~0.2-0.6 μm thick)2.
Extensive capillary network3.
Flexible and compliant lung tissues4.

Mechanics of Breathing

West's book elaborates on the physical principles governing ventilation, highlighting the
importance of pressure gradients and compliance.

Respiratory Movements

Inhalation: diaphragm contraction, external intercostals elevate ribs1.
Exhalation: passive recoil or active muscle activity during forced exhalation2.

Key Physical Principles

Boyle's Law: Pressure and volume inversely relate during breathing1.
Lung compliance: Measure of lung stretchability2.
Airway resistance: Resistance to airflow influenced by airway diameter3.

Pressure Relationships in Ventilation

Alveolar pressure (PALV) during different phases1.
Intrapleural pressure (PIP) maintaining lung expansion2.
Transpulmonary pressure: difference between alveolar and intrapleural pressures3.

Gas Exchange and Diffusion

The core function of the respiratory system is the exchange of gases across the alveolar-
capillary membrane.

Fick's Law of Diffusion

- Diffusion rate depends on:

Surface area of the membrane1.
Diffusion coefficient of the gas2.
Partial pressure difference across the membrane3.
Thickness of the membrane4.

Partial Pressures and Gas Laws

Dalton's Law: Total pressure is sum of individual gases' pressures1.
Henry's Law: Gas dissolves in liquids proportionally to its partial pressure2.
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Oxygen Transport

Physical dissolution in plasma (~1.5%)1.
Binding to hemoglobin (~98.5%)2.

Carbon Dioxide Transport

Physical dissolution (~5-10%)1.
Binding to hemoglobin as carbamino compounds (~20-23%)2.
Conversion to bicarbonate in plasma (~70%)3.

Control of Ventilation

West emphasizes the regulation of breathing by neural mechanisms to match metabolic
demands and maintain homeostasis.

Central Nervous System Regulation

Respiratory centers in the medulla oblongata and pons1.
Generate rhythmic breathing patterns2.

Peripheral Chemoreceptors

Located in carotid and aortic bodies1.
Sensitive to changes in PaO₂, PaCO₂, and pH2.

Central Chemoreceptors

Located in the medulla1.
Primarily respond to changes in cerebrospinal fluid pH (reflecting CO₂ levels)2.

Other Influences on Ventilation

Higher brain centers (voluntary control)1.
Muscle proprioceptors (exercise)2.
Stretch receptors in lungs (Hering-Breuer reflex)3.

Regulation of Gas Transport and Acid-Base Balance

The body maintains tight regulation of blood gases and pH through various mechanisms.

Buffer Systems

Bicarbonate buffer system (~ buffers 50% of blood pH changes)1.
Protein buffers2.
Phosphate buffers3.



Respiratory Compensation

Adjusts ventilation to alter CO₂ elimination1.
Rapid response to metabolic acidosis or alkalosis2.

Renal Compensation

Long-term regulation by kidney acid-base handling1.
Excretion of hydrogen ions or bicarbonate as needed2.

Pathophysiology and Clinical Relevance

West’s text integrates pathophysiological insights, illustrating how deviations from normal
physiology manifest in clinical conditions.

Common Respiratory Disorders

Chronic Obstructive Pulmonary Disease (COPD)1.
Asthma2.
Pneumonia3.
Pulmonary fibrosis4.
Respiratory failure5.

Physiological Concepts in Disease States

Altered compliance and resistance affecting ventilation1.
Impaired gas exchange leading to hypoxemia or hypercapnia2.
Disrupted control of breathing in conditions like central sleep apnea3.

Advances and Key Concepts in the 9th Edition

The 9th edition of West's book introduces updated insights and advances, including: -
Enhanced explanations of molecular mechanisms - Integration of recent research findings -
Clarification of complex concepts with diagrams - Emphasis on clinical correlations - Improved
pedagogical features for learners

Conclusion

Respiratory Physiology: The Essentials by John B. West 9th Edition (2011) remains an
authoritative and comprehensive resource that effectively bridges basic science and clinical
practice. Its clear explanations, detailed illustrations, and focus on physiological principles
make it invaluable for anyone seeking a deep understanding of respiratory functions. Mastery
of this material provides the foundation for diagnosing, managing, and researching respiratory
diseases, ultimately contributing to improved patient care and scientific advancements. If
you're aiming to deepen your understanding of respiratory physiology, West’s book offers a
well-structured and insightful path, ensuring you are equipped with the essentials to excel
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academically and clinically.

Respiratory Physiology: The Essentials by John B. West, 9th Edition (2011) — An Expert
Review Respiratory physiology forms the cornerstone of understanding how the human body
sustains life through the efficient exchange of gases. Among the myriad texts available,
Respiratory Physiology: The Essentials by John B. West stands out as a definitive guide,
especially revered by students, clinicians, and educators alike. The 9th revised edition,
published in 2011, continues this legacy by offering comprehensive clarity, updated insights,
and pedagogical finesse. This review aims to dissect the core features, strengths, and practical
utility of West’s seminal work, positioning it as an indispensable resource in the realm of
respiratory science.

Overview of the Book

Respiratory Physiology: The Essentials is designed to distill the complex mechanisms of
respiratory function into an accessible, yet scientifically rigorous narrative. The 9th edition
emphasizes clarity of concepts, integrating foundational physiology with clinical relevance. Its
targeted approach makes it particularly suitable for medical students, residents, and
practitioners seeking a concise yet thorough understanding of respiratory processes. Key
Features of the 9th Edition: - Updated illustrations and diagrams enhancing visual learning. -
Incorporation of recent research findings relevant up to 2011. - Clear organization into logical
chapters covering the entire spectrum of respiratory physiology. - Emphasis on clinical
applications, bridging theory with practice. - Concise summaries and review questions to
reinforce learning.

Structural Organization and Content Depth

The book is methodically structured to facilitate progressive learning, starting from basic
principles and advancing towards complex physiological interactions.

1. Fundamental Concepts of Respiratory Mechanics

This section introduces the physical principles underlying breathing, including lung
compliance, airway resistance, and the mechanics of breathing movements. West explains
these concepts with precision, supported by detailed diagrams illustrating: - The pressure-
volume relationship in the lungs. - The role of diaphragmatic and intercostal muscles. - The
interplay between lung elasticity and chest wall compliance. - The concept of work of
breathing and its clinical implications. Understanding these basics sets the stage for grasping
how various physiological and pathological states influence respiration.

2. Pulmonary Ventilation and Gas Exchange

This core segment discusses: - The mechanics of airflow during inspiration and expiration. -
The concept of alveolar ventilation. - The diffusion of gases across the alveolar-capillary
membrane. - Factors influencing gas exchange efficiency, such as membrane thickness,
surface area, and partial pressures. West emphasizes the importance of Fick’s law of diffusion,



providing mathematical frameworks alongside physiological explanations, which aid in
understanding conditions like pulmonary fibrosis or edema.

3. Pulmonary Circulation and Gas Transport

A detailed exploration of: - The unique aspects of pulmonary blood flow. - The distribution of
blood flow during different phases of respiration. - The diffusion and transport of oxygen and
carbon dioxide in blood. - The oxygen-hemoglobin dissociation curve, including factors
affecting affinity (e.g., pH, temperature, 2,3-DPG). This segment highlights the integration of
respiratory and cardiovascular physiology, essential for comprehending systemic oxygen
delivery.

4. Control of Breathing

West delves into the neural and chemical regulation of respiration, covering: - Central and
peripheral chemoreceptors. - The role of the brainstem respiratory centers. - The influence of
CO₂, O₂, and pH on respiratory drive. - Modulation of breathing during exercise, sleep, and in
disease states. The discussion includes insights into the pathophysiology of conditions like
Cheyne-Stokes respiration and the importance of feedback mechanisms.

5. Respiratory Responses to Challenges

This section investigates how respiratory physiology adapts to various stimuli, including
hypoxia, hypercapnia, and altitude. It discusses: - Acute and chronic responses to low oxygen
environments. - The phenomenon of acclimatization. - The impact of environmental factors on
pulmonary function.

Pedagogical Strengths and Visual Aids

West’s book excels not only in content but also in its pedagogical approach. The 9th edition
introduces: - Enhanced illustrations: These diagrams clarify complex processes such as gas
exchange mechanics, ventilation-perfusion matching, and neural control pathways. - Tables
and summaries: Concise tables distill key concepts, making revision efficient. - Clinical
correlations: Real-world scenarios and case studies link physiology to practice, fostering
applied understanding. - Review questions: End-of-chapter assessments reinforce retention
and prepare students for exams. These visual and educational tools make the book highly
accessible and facilitate a multi-modal learning experience.

Clinical Relevance and Practical Utility

One of the standout features of West’s Respiratory Physiology is its emphasis on clinical
application. The 9th edition bridges the gap between theoretical physiology and real-world
medicine by discussing: - Pathophysiological conditions such as chronic obstructive pulmonary
disease (COPD), asthma, pulmonary embolism, and acute respiratory distress syndrome
(ARDS). - Diagnostic tools like arterial blood gases, spirometry, and imaging. - The effects of
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ventilatory support and mechanical ventilation. - Pharmacological interventions targeting
respiratory mechanisms. This clinical framing equips readers with the knowledge necessary to
interpret laboratory data, understand disease mechanisms, and appreciate therapeutic
strategies.

Strengths and Limitations

Strengths: - Clarity and Conciseness: The book manages to be succinct without sacrificing
depth. - Logical Flow: Content progression facilitates layered understanding. - Visual
Excellence: High-quality diagrams simplify complex concepts. - Clinical Integration: Practical
relevance enhances learning motivation. - Up-to-Date (as of 2011): Incorporation of recent
research findings. Limitations: - Technical Depth: For advanced researchers or specialists, the
book may lack the exhaustive detail found in more comprehensive texts like Ganong’s Review
of Medical Physiology. - Updates Post-2011: Emerging research after 2011 is not included;
readers seeking the latest developments may need supplementary sources. - Focus on
Essentials: While ideal for learning fundamentals, it might omit specialized topics like
advanced pulmonary pharmacology or molecular mechanisms.

Comparison with Other Texts

Compared to other respiratory physiology books, West’s Essentials balances clarity with
scientific rigor. Its focus on core principles makes it more approachable than exhaustive texts,
yet more detailed than brief summaries. For students and clinicians seeking a reliable, well-
illustrated resource, it remains a top choice.

Conclusion: Is It Worth the Investment?

Respiratory Physiology: The Essentials by John B. West, 9th edition (2011), stands as a
landmark in physiology education. Its thoughtfully curated content, excellent visual aids, and
clinical relevance make it an invaluable resource for anyone aiming to master respiratory
physiology. Whether used as a primary textbook during coursework, a reference during clinical
practice, or a review tool before exams, it offers comprehensive insights in a user-friendly
format. For those committed to understanding the intricacies of respiratory function and
applying this knowledge effectively, investing in this edition is highly recommended. Its blend
of scientific accuracy and practical application ensures that readers not only learn the
mechanisms but also appreciate their significance in health and disease. In essence, West’s
Respiratory Physiology: The Essentials remains a cornerstone in the educational landscape of
respiratory science, offering clarity, depth, and clinical relevance in one cohesive package.

Questions & Answers About respiratory physiology the
essentials by john b west 9th ninth revised edition 2011

N
o

Question Answer



1 What are the key differences
between static and dynamic
lung compliance as discussed
in West's 'Respiratory
Physiology'?

Static compliance measures the lung's ability to
expand without airflow, assessed during a pause in
ventilation, reflecting elastic properties. Dynamic
compliance includes airway resistance, measured
during actual airflow, and can be affected by airway
narrowing or obstruction.

2 How does West explain the
concept of ventilation-
perfusion (V/Q) matching in the
lungs?

West describes V/Q matching as the process where
ventilation (air flow) and perfusion (blood flow) are
optimally balanced to maximize gas exchange
efficiency. Discrepancies lead to shunting or dead
space, affecting oxygenation and CO2 removal.

3 What role does the alveolar-
arterial oxygen gradient play in
respiratory physiology
according to West?

The alveolar-arterial oxygen gradient indicates the
efficiency of oxygen transfer from alveoli to blood. An
increased gradient suggests issues like ventilation-
perfusion mismatch, diffusion impairment, or shunt, as
detailed in West's explanations.

4 How is the Haldane effect
described in West's
'Respiratory Physiology'?

The Haldane effect refers to the increased capacity of
deoxygenated blood to carry carbon dioxide. West
explains that oxygenation of blood in the lungs reduces
CO2 capacity, facilitating CO2 release from tissues.

5 What mechanisms does West
highlight that regulate the
control of breathing?

West emphasizes the roles of central chemoreceptors
responding to CO2 and pH levels, peripheral
chemoreceptors sensitive to O2, and neural inputs
from higher brain centers, all coordinating to maintain
respiratory homeostasis.

6 In West's book, how is the
concept of dead space
ventilation explained?

Dead space refers to portions of the respiratory
pathway where no gas exchange occurs. West
describes anatomical dead space (conducting airways)
and alveolar dead space (alveoli that are ventilated but
not perfused), affecting overall ventilation efficiency.

7 What insights does West
provide about the oxygen
dissociation curve and its
clinical significance?

West explains the sigmoidal shape of the oxygen
dissociation curve, illustrating how factors like pH,
temperature, CO2, and 2,3-BPG shift the curve,
affecting hemoglobin's oxygen affinity and tissue
oxygen delivery.

8 How does West describe the
mechanics of the respiratory
muscles during inspiration?

West details how the diaphragm and external
intercostal muscles contract during inspiration,
increasing thoracic volume and creating negative
pressure, which facilitates airflow into the lungs.

9 What is the significance of the
Bohr and Haldane effects in
the context of respiratory
physiology, as explained by
West?

The Bohr effect describes how increased CO2 and
decreased pH reduce hemoglobin's oxygen affinity,
promoting oxygen release to tissues. The Haldane
effect explains how oxygenation of blood reduces CO2
capacity, facilitating CO2 unloading in the lungs.

respiratory physiology, John B West, respiratory system, lung function, gas exchange,
ventilation, pulmonary mechanics, respiratory anatomy, alveoli, respiratory regulation
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