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The Respiratory System presents the
fundamentals of respiratory anatomy and
physiology and relates those fundamentals
to clinical application. The preface acknowl-
edges that the intended audience includes
students in allied health fields, such as re-
spiratory care and nursing, who have not
yet had clinical experience.

The first chapter briefly discusses circu-
lation and cellular respiration, including the
role each plays in maintaining homeostasis,
and identifies some basic components of a
physical examination used to assess the ad-
equacy of ventilation and oxygenation. A
brief illustration of chest radiograph inter-
pretation is also included. Basic gas laws
are referenced along with common respira-
tory symbols and terms.

Chapter 2 describes the fundamentals of
respiratory system anatomy. Upper airway
anatomy is effectively introduced through a
discussion on obstructive sleep apnea. How-
ever, the illustrations in this chapter lacked
attention to detail. For example, the 3 com-
ponents of the pharynx are not defined in
Figure 2.1, which illustrates head and neck
anatomy. The description of lobar anatomy
is also incomplete, as the chapter neglects
to state that there are 3 lobes on the right
and 2 on the left. Figure 2.12 shows the
lobes but does not label them or identify the
fissures.

The remaining chapters focus on the
physiology of disease processes, and nu-
merous clinical scenarios are used as exam-
ples. For example, the concepts of the
Laplace law and differentiation between
static and dynamic lung compliance are in-
troduced through a discussion of elasticity
and surface tension as components of lung
compliance. The authors describe the patho-
physiology of respiratory distress syndrome
and show the relevance of the theory.
Asthma, as an obstructive disorder, is used
to characterize abnormal physiology of air-
flow, airway resistance, and work of breath-
ing. There is also a discussion of common

bronchodilators and inflammatories. In de-
fining lung volumes and capacities the text
uses case studies of pneumothorax and pneu-
monia to underscore the importance of un-
derstanding nonuniform distribution of ven-
tilation within the lungs and its effect on gas
diffusion during disease.

Oxygen delivery is presented through a
description of cardiopulmonary circulation,
with pulmonary embolus setting the stage
nicely for a clinical discussion of ventila-
tion-perfusion mismatch and shunting the-
ories. The Fick law is incorporated to ex-
plain the relationship between the variables
that influence the rate of diffusion. Abnor-
malities in gas diffusion and oxygen distri-
bution to the cellular level are clinically de-
picted with a discussion on fibrosing
alveolitis.

The description of the oxyhemoglobin
dissociation curve identifies conditions (eg,
carbon monoxide poisoning) that alter its
shape. Also discussed are myoglobin, fetal
hemoglobin, various abnormal hemoglo-
bins, and carbon dioxide transport, includ-
ing the dynamic buffering system and the
Henderson-Hasselbalch equation. There is
also a discussion box on arterial blood gas
interpretation. In this book blood gas values
are presented in kPa rather than in mm Hg,
which is the standard unit used in most
United States hospitals, so a conversion fac-
tor should have been provided.

A case scenario of chronic obstructive
pulmonary disease describes the role of cen-
tral and peripheral chemoreceptors in hy-
percapnic and hypoxic stimulation of respi-
ratory drive. Brainstem herniation from
increased intracranial pressure is presented
as a sample cause of brainstem dysfunction
and the resulting impact on the control of
breathing. Also outlined are the major af-
ferent neural influences on ventilation pat-
terns and the 3 classes of vagal mechano-
receptor in the lung.

The last chapter describes and illustrates
aspects of pulmonary function testing, such
as flow-volume loops, carbon monoxide dif-
fusion capacity, nitrogen washout, and ex-
ercise testing. This chapter is directed to-
ward students of respiratory care; it will not
be useful for clinicians who perform pul-
monary function tests, because it lacks nec-
essary information on procedures and inter-

pretation. The appendix briefly discusses
basic physics related to the respiratory sys-
tem and gas laws.

I think the authors succeeded in provid-
ing an integrated approach based on func-
tion. The book’s general appearance is in-
viting. The writing style is relaxed but
occasionally awkward, which may require
rereading certain sections. I noticed no ty-
pographical errors. This is a British publi-
cation and the spellings of some words may
be surprising at first glance (eg, “oedema”).

The book’s overall arrangement is ap-
propriate but a few chapters were incorrectly
organized. For example, the introductory
chapter includes certain clinical assessment
variables that may not yet be understood by
the reader. The material, in general, is well
selected and fundamental to the allied health
disciplines.

The key points of each chapter are not
included in the information boxes. Instead,
one disease process is depicted over the
course of several boxes, as the disease re-
lates to each portion of the chapter. For ex-
ample, in Chapter 4, which discusses air-
flow, the first box describes a 25-year-old
man who presented with signs and symp-
toms of asthma. The second box discusses
the physiology of asthma. The third box
lists factors that can provoke an asthma at-
tack. And the last box lists accepted asthma
treatments. At the end of each chapter there
is a self-assessment case study and critical-
thinking questions regarding the case study.
Then there is a second set of self-assess-
ment questions relating to the knowledge
the reader was expected to gain from the
chapter. I think those features will add to
the reader’s understanding of important con-
cepts.

I found no statements that I believed to
be plainly inaccurate, but in the introduc-
tory chapter the list of common respiratory
medications indicates that isoproterenol is
commonly used in the United States as a �
agonist. Listing the more common � ago-
nists such as albuterol and salmeterol would
be more appropriate.

The book’s arguments are presented ac-
curately and most are presented clearly, with
sound support and logic. The conclusions
are convincing, original, and important to
allied health care providers. However, in
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attempting to read the text from a student’s
point of view, I thought that the introduc-
tory chapter and the chapter on structural
anatomy presented many concepts too sim-
ply, leaving unanswered questions and po-
tential misunderstandings. On the other
hand, the chapters on respiratory system
physiology and physics were well written.

Several of the references are more than
10 years old. A few such old references are
acceptable for concepts and structural im-
ages that do not change, but the chapters on
physiology and procedures should provide
more up-to-date references. For example,
the most recent reference in the chapter on
pulmonary function testing was from 1987.
The index is comprehensive and appropri-
ate as a resource for the intended audience.

The Respiratory System demonstrates
the authors’ dedication and efforts toward
integrating clinical situations into the didac-
tic setting,usinganonintimidatingapproach.
As a supplemental resource to core texts
used in training allied health professionals,
this book broadens the spectrum of avail-
able information on foundational concepts
about the respiratorysystem.However, com-
pared to standard texts used for the educa-
tion of respiratory therapy students, it does
not provide the depth of knowledge that
would allow it to stand alone as a core text
on the respiratory system.

Traci L Marin MPH RRT
School of Allied Health Professions

Department of Cardiopulmonary Science
Emergency Medical Care Program

Loma Linda University
Loma Linda, California

Mechanics of Breathing: Pathophysiol-
ogy, Diagnosis, and Treatment. Andrea
Aliverti, Vito Brusaco, Peter T Macklem,
and Antonio Pedotti, editors. Milan, Italy:
Springer-Verlag. 2002. Hard cover, illus-
trated, 371 pages, $99.

The articles in this symposium volume
are based on a series of lectures delivered as
part of a post-graduate course entitled “What
is new in mechanics of breathing: implica-
tions for diagnosis and treatment,” which
was held in Como, Italy, in 2001. The 57
investigators and clinicians who contributed
the 31 chapters are from 10 countries, and
all 4 of the symposium editors have distin-
guished international reputations in respira-
tory physiology.

The book’s foreword states the premise
that advances in our understanding of the

mechanics of the chest wall and lungs will
yield new insights into the pathophysiol-
ogy, diagnosis, and treatment of pulmonary
disease. The text is in 4 sections, which are
on physiology (4 chapters), assessment of
respiratory function (10 chapters), patho-
physiology of airway function (9 chapters),
and assisted ventilation and intensive care
(8 chapters).

The physiology section begins with a
chapter that provides a fairly quantitative
and highly integrated treatment of the me-
chanics of normal ventilation at rest and
during exercise. The emphasis is on the ex-
tremely complex interactions among the var-
ious ventilatory muscle groups and the chest
wall. The second chapter examines the met-
abolic and mechanical costs of meeting the
ventilatory requirements of exercise in nor-
mal subjects and then addresses exercise-
induced respiratory muscle fatigue and how
that fatigue affects exercise performance, in-
cluding a fairly sophisticated analysis of
muscle sympathetic nerve activity’s affect
on skeletal muscle blood flow during heavy
exercise. The question of whether respira-
tory muscle training might enhance exer-
cise performance is also briefly addressed.

The last 2 chapters of the first section
examine mechanics at the level of the air-
way. Chapter 3 focuses on interrelationships
among pressure, flow, and volume in the
normal and asthmatic lung and describes in
great detail the behavior of bronchiolar
smooth muscle, particularly during deep in-
flation maneuvers. Chapter 4 describes the
molecular and cellular mechanisms under-
lying the mechanical characteristics of air-
way smooth muscle, again with particular
emphasis on events during deep inflation,
in both asthmatics and nonasthmatics.

The second section, on assessment of re-
spiratory function, reviews a potpourri of
high-tech, noninvasive and minimally inva-
sive approaches to characterize pulmonary
function. A unifying theme in this section is
the development of techniques that can ac-
curately characterize the heterogeneity of
pulmonary disease. Chapter 5 describes
opto-electronic plethysmography, which
uses a strobe light (which flashes at fre-
quencies up to 100/s) to optically map the
changing conformation of chest and abdom-
inal surfaces during various breathing ma-
neuvers. This method is completely nonin-
vasive and allows highly accurate and
reproducible measurements of changes in
abdominal and chest movements associated
with breathing patterns for rest, exercise,

sleep (and even singing!) with minimal dis-
turbance to the subject. Chapter 6 describes
the use of dynamic magnetic resonance im-
aging (MRI) for diagnosis and management
of emphysema. The authors show the use-
fulness of MRI for identifying patients who
would most benefit from lung-volume-
reduction surgery.

Chapter 7 describes how acoustic reflec-
tion, a technique originally developed to
search for deep oil deposits in geologic for-
mations, has been adapted to image the ge-
ometry of the upper airway. Acoustic re-
flection is also completely noninvasive; as
with searching for oil, no drilling is required!
which makes it particularly useful for ex-
amining the upper-airway structure of chil-
dren and infants. The author also suggests
potential applications for sleep apnea stud-
ies. Chapter 8 describes studies done with
“Technigas” (an aerosol that contains tech-
netium-radiolabeled carbon particles � 0.01
�m), the airway-distribution of which shows
that expiratory flow limitation in the dis-
eased lung is typically heterogeneous rather
than homogeneous and that expiratory-flow-
limitation measurements made at the mouth
may not be the best way to monitor the
severity of obstructive pulmonary disease.

Chapter 9 comprehensively reviews the
current state of computed tomography (CT)
technology, with particular reference to the
spiral CT and the usefulness of combining a
tomogram with simultaneous positron emis-
sion tomography, MRI, and perfusion scans.
As these techniques are refined, they will
allow increasingly precise description of
lung function, particularly in early disease
states. Chapter 10 describes the use of
positron emission tomography alone to pro-
vide detailed images of regional perfusion,
ventilation, shunt, gas trapping, and (with
administrationofappropriate intravenous re-
agents throughout the scan) physiological
processes such as inflammation, vascular
permeability, and changes in extravascular
lung water. Chapter 11 reviews how gas
washout and aerosol bolus techniques can
be extended to evaluate the heterogeneous
distribution of ventilatory gas flow and to
identify the specific airway generations
where the heterogeneity is most pronounced.

Chapters 12 and 13 discuss the forced
oscillatory technique to measure respiratory
system impedance (the integrated resistance
to flow in a system in which flow is gen-
erated by an oscillating pressure gradient).
These measurements in turn yield informa-
tion about respiratory system mechanics.
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