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o PREFACE TO
THE SECOND EDITION

It was stated in the Preface to the First Edition that the book was written
with the aim of defining an approach to the diagnosis of diseases of the chest
based on the abnormal roentgenogram and of emphasizing the value of the
roentgenogram as the first rather than the major step in diagnosis. Our experi-
ence during the years sincé publication in 1970 has not caused us to alter these
principles. However, we wish to reiterate that the emphasis we place on the
roentgenogram as the first step in reaching a diagnosis does not represent an
attempt to relegate history and physical examination to a position of no im-
portance, but merely to place them in proper perspective. We have never
ceased to recognize that an intelligent integration of information from roent-
genologic, clinical, laboratory, and pathologic sources is essential to the diag-
nosis of chest disease, and we trust that the approach we have taken in this
second edition clearly illustrates that conviction.

Because of the vast amount of new knowledge that has accumulated since
the publication of the first edition and of a number of important omissions
from the first edition, simple revision has proved impossible. It has been
necessary to rewrite the book almost completely. Inevitably, its length has
increased and the original two volumes have expanded to four. We have re-
gretted this because we reeognize the danger of the book’s becoming purely
a reference work rather than a textbook. However, we have continued to hope
that the organization of the book will enable readers to be highly selective in
the material they wish to read. The subdivision of virtually all descriptions of
chest disease into etiology, pathogenesis, pathologic characteristics, roent-
genographic manifestations, and clinical manifestations should permit readers
to cull the material appropriate to their disciplines. For example, a substantial
part of the research in chest disease in recent years has been concerned with
pathophysiology, and we felt obliged to include much of this highly pertinent
informdtion in the text. Since such material is indicated by appropriate head-
ings, readers can choose whether they wish to delve deep]y into this aspect
of any disease.

The first three volumes contain the 18 major chapters of the book. Volume
‘Lincludes descriptions of the normal chest, methods and techniques of inves-
tigation, clinical features and roentgenologic signs of chest diseases in gen-
eral, and diseases of developmental origin. Votume 11 deals with the infectious
diseases, immunologic disorders, neoplasms, thromboembolic_disease, and
pulmonary hypertension and edema. In Volume 111, we have grouped together
~ environmental and airway diseases, abnormalities caused by external physi¢al
agents, dlseases of unknown origin, and abnormalities of the pleura,. medl-
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astinum, chest wall, and diaphragm. The final chapter deals with respiratory

- disease associated.with a normal chest roentgenogram. The tables of differen-

tial diagnosis, formerly in Volume I, now constitute a major portion of the
smaller Volume IV. This volume also’contains a number of tables of normal
values in roentgenologic, biochemical, and function test assessment, and
other material that we thought should be available for ready reference.

A new approach to the differential diagnosis of chest disease has been
developed in the form of “decision trees,” also included in Volume IV in asso-
ciation with the tables of differential diagnosis. Since publication of the first

- edition, it has become apparent that use of the tables of differential diagnosis

has been largely restricted to radiologists, chieﬂy those in training. As a means
of involving the chest physician in this exercise, we have designed “decision

" trees,” which incorporate into the equation the clinical presentation of the

patient. As in the tables of dlfferentlal diagnosis, the patterns of disease are
subdivided into a number of diagnostic possibilities, each of which follows a
different “branch” of the tree, and the most likely diagnoses are color-coded.
The presenting symptoms and signs of each disease likely to produce the spe-
cific roentgenographic pattern are indicated at the base of each branch, fol-
lowed up the branch by the appropriate diagnosis, and at the top by the major
methods of confirming the diagnosis. We hope that this method of presenta-
tion will find favor with our more clinically oriented readers.

In addition to updating virtually all sections of the book, we have made
major additions &nd revisions in a number of specific areas. There are detailed
descriptions of the geometry, dimensions, and morphology of the conductive,
transitory, and respiratory zones of the lung and the vascular system; blood
gaSes and acid-base balance; the nonrespiratory functions of the lung; devel-
opment of the lung; diagnostic applications of ultrasonography; mass chest
roentgenography as a screening procedure; the techniques, indications, yield,
and complications of lurig biopsy; new methods of evaluation of pulmonary
function, particularly of the small airways; host defense mechanisms in bron-
chopulmonary infections, including a thorough discussion of the compromised
host, opportunistic infections, and host-etiology relationships; prognosis
in heoplastic disease of the lungs; and drug-induced pulmonary disease.
In addition, there is a complete reorganization of the chapter on pulmonary
abnormalities of developmental origin, a complete revision of the section on
pulmonary edema, a revision of the chapter on occupational dlseases_to con-
form to the UICC-ILO classification, and extensive additions to the dtscission

“of the obstructive airway dlseases particularly with regard to their patho-

physiology.
The burgeoning of knowledge in the field of chest disease since 1970

has been astonishing. The 4,300 odd references that made up the bibliography
in the first edition were selected from 19 journals and several books that had
been published during the previous 15 years. In the 7 years since publication
of the first edition, more material on chest disease appeared in the same
journals and in a number of new books than had been written in the previous
15 years. We thus faced the rather prodigious task of reviewing seyeral thou-
sand new articles 4nd of selecting those whose content we felt was appropri-
ate for inclusion in the manuscript and indhe bibliography as sources for fur-
ther reading. As a result, the bibliography has more than doubled since the
first edition. We suspect that we could be justly criticized for not being more
selective in ourchoice of referenced material, but we wish to emphasize that
the articles cited, although numerous, represent a relatively small proportion
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of the total output. Each of the first three volumes in the second edition will
have its own list of references. Since new references were added to the manu-
script late in the writing, such material has of necessity been cited with out of
sequence numbers. However, all references are numbered consecutively if
not sequentially. ' :

At the end of the Preface to the First Edition, we invited our readers to
inform us of differences of opinion they may have had with the contents of the
book. Many were kind enough to write us, pointing out several errors and sug-
gesting ways and means of improving the book generally. Several of these
suggestions have been effected in this second edition. Again, we invite our
readers to express their opinions and offer their advice. To reiterate a state-
ment made in the’original Preface, it is only through such interchange of in-
formation and opinion that we can hope to establish on a firm basis the knowl-
edge necessary for a full understanding of respiratory disease.

R.G. F.
JA PP
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PREFACE TO

THE FIRST EDITION

This book was written with the aim of defining an approach to the diag-
nosis of diseases of the chest based on the abnormal roentgenogram. Ex-
perience over the years has led the authors to the conclusion that the chest
roentgenogram represents the focal point or sheet anchor in the diagnosis of
the majority of pulmonary diseases, many patients presenting with either no
symptoms and signs or entirely nonspecific ones. This emphasis on the roent-
genogram as’ the first step in reaching a diagnosis does not represent an
attempt to relegate history and physical examination to a position of no im-
portance, but merely an effort to place them in proper perspective. In no
other medical field is diagnosis so dependent upon the intelligent integration
of information from roentgenologic, clinical, laboratory, and pathologic
sources as in diseases of the chest. We submit that the roentgenogram is the

starting point in this investigation; the knowledge of structural change thus

obtained, when integrated with pertinent clinical findings and results of
~ pulmonary function tests and other ancillary diagnostic procedures, enables
one to arrive at a confident diagnosis. Some patients manifest symptoms and
signs that themselves are virtually diagnostic of some chest dlsorders but
even in such cases the confirmation of diagnosis requires the presence of an
appropriate roentgenographlc pattern. )

A glance through the pages will reveal an abundance of roentgenographic
illustrations that might create the illusion that this book is written primarily
for the roentgenologist, but this is not our intention. In fact, the clinical,
morphologic, and laboratory aspects of many diseases are described at greater
length than the roentgenologic, a fact pointing up the broad interest we hope
the book will engender among internists, surgeons, and family practitioners
interested in chest disease. The numerous illustrations reflect the aim of the
book —to emphasize the value of the roentgenogram as the first rather than
the major step in diagnosis.

During the writing of the book, our original plan was considerably modi-
fied as the format unfolded and we became even more aware of the com-
plexities of design and organization. Originally, our approach to differential
diagnosis suggested a division of chapters on the basis of specific roentgeno-
graphic patterns. It soon became apparent, however, that since many diseases
give rise to various different roentgenographic patterns, this method of pre-
sentation would require tedious repetition of clinical and laboratory details
in several chapters. To obviate this, we planned tables of differential diag-
nosis, listing etiologic classifications of diseases that produce specific roent-
genographic patterns and describing bitiefly the clinical and laboratory
characteristics of each disease, thus facilitating recognition of disease states.

xi
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The tables are designed to be used with the text in the following manner.
When a specific pattern of disease is recognized, the appropriate table should

be scannéd-and those conditions selected that correspond most closely with !
the clinical picture presented by the patierit. Additional information about
the likeliest diagnostic possibilities can be obtained by referring to the
detailed discussions in the relevant sections of the text (page numbers are

-cited after each diagnosis). The tables relate to 17 basic patterns of broncho-

pulmonary, pleural, and mediastinal disease; they are grouped together in
Chapter 5 in Volume I and may be located with ease from the black marks
found on the upper corners of their pages. Each table is preceded by a
detailed description and representative illustrations of the specific roentgeno-
graphic pattern. An attempt has been made to indicate the relative incidence
of the diseases.

Although our original plan called for a one volume presentation, it soon
became apparent that the length of the text and the number and size of illus-
trations necessary for full coverage of the subject required two volumes.
Volume I includes descriptions of the normal chest, methods and techniques
of investigation, clinical features, and roentgenologic signs of chest diseases,
the tables of differential diagnosis, and chapters devoted to diseases of de-
velopmental origin and the infectious diseases; in Volume II appear detailed
discussions of the morphologic, roentgenologic, and clinical aspects of all
other diseases of the thorax arranged in chapters according to etiology.

The roentgenograms have been reproduced by two different techniques,
the majority in Volume I by the logEtronic method and those in Volume 11
by direct photography. The publishers have been generous in allotting
sufficient space for the reproduction of the roentgenograms in a size adequate
for good detail recognition.

* Much of the material in the book has been based on our personal experi-
ence gained in the past almost two decades, during which we have had a
predominant interest in pulmonary disease. Obviously, this experience has
been greatly enhanced by the extensive literature that has accumulated dur-
ing these years, and we are mindful of the tremendous help we have received
from the contributions of others. Our free use of the literature is reflected in
the extensive bibliography.

"Certain differences from the contents of other books on respiratory dis-
ease will be noted. First, this text contains no reference to treatment. Since
drug therapies and surgical techniques are constantly changing, any attempt
to include them would make the book out of date almost before it was pub-
lished. Second, we have intentionally made only passing reference to pul-
monary disease peculiar to children, a full description of which would re-
quire a complete separate text.
~ The relative incidence of respiratory diseases has changed considerably
over the last quarter.century. In some diseases, such as tuberculosis and bron-
chiectasis, a decreased frequency reflects improved public health measures
and therapeutic innovations; in others, man’s therapeutic triumphs have
proved a mixed blessing, enabling patients with disabling chronic respiratory
disease to live longer despite formerly fatal pneumonias. Perhaps even more
important, man himself is responsible for varying the spectrum of respiratory
disease as a result of his irresponsible insistence upon increasing the amount
and variety of atmospheric pollutants. Inhaled contaminated air not only is
regarded as the major etiologic factor in chronic obstructive pulmonary dis-
ease and the inorganic dust pneumoconioses, but also has been incriminated
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in the etiology of several hypersensitivity diseases of the lungs. This last
group comprises the “extrinsic” form of allergic alveolitis. The number of
conditions involved, when added to the better known “intrinsic” counterpart
—the collagen diseases—is largely responsible for the length of the chapter
devoted to immunologic diseases. Other changes that have contributed to the
“new face” of pulmonary disease include increasing knowledge of the hor-
monal effects of neoplasms; the discovery that various immunologic defects
may reduce host resistance to infection; and finally the appearance in the
western world of parasitic infestations and bacterial infections formerly ‘con-
sidered so rare in those areas as to warrant little consideration in differential
diagnosis, but now of some importance because of the modern day ease of
intercontinental travel. Although the novelty of these recent changes may
have led the authors to consider them in greater detail and length than is
their due, the emphasis may serve to bring them into proper perspective.

~ Finally, we recognize our fallibility. It is inevitable that some observa-
tions in a text of this magnitude will prove erroneous in time or will find
disagreement among our knowledgeable readers. This we expect and accept.
We sincerely hope that such differences of opinion will be made known to us,
so that they may be weighed and, where appropriate, introduced into sub-
sequent editions or revisions. It is only through such interchange of informa-
tion and opinion that we can hope to establish on a firm basis the knowledge
necessary to a full understanding of respiratory disease.

R.G.F.
J.A.P.P.
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Section 1

FIGURES AND TABLES OF
"NORMAL VALUES AND
TECHNIQUES IN
PULMONARY FUNCTIONAL,
ROENTGENOGRAPHIC,
AND CLINICAL
INVESTIGATION OF
PULMONARY DISEASE

GENERAL COMMENTS can be seen from the list of contents, no

attempt has been made to be all-inclusive;
In this section we have attempted to rather, we have selected those items which

gather a number of figures and tables from we think may meritmost frequent reference.
the body of the text which we thought might In many cases, further information can be
be useful for ready reference. Several new  gained by referring to the page in the text

figures and tables have also been added. As cited in the legend.

I-1 Normal Roentgenographic Measurements in the Thorax (table)

I-2 The Composition and Density of Normal Lun.g (table)

I-3 Predicted Values for Resting Pulmonary Function Tests: Men (table)
I-4 Predicted Values for Resting Pulmonary Function Tests: Women (table)
I-5 Lung Volumes anci Capacities (figure)

I-6 Pressure-Volume Curve (figure)

I-7 Measurement of Ventilatory Volumes (figure)
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I-8

1-9

I-10

1-15
1-16

1-17

1-18
1-19

1-20

1-21
1-22
1-23
1-24
1-25
1-26
1-27
1-28
1-29
1-30

1-31

i

! SECTION 1
Nomogram Depicting Predicted Values of Flow Rates (figure)
Closing Volume (figure)
F low-Vol{xme Loops of Various Obstructive Conditions Compared with Normal
(figure)
The Carbon Dioxide and Oxygen Dissociation Curves of Blood (figure)
Thé PAg,-PA o, Diagram (figure)

Acid-Base N omogram

Isolatidn and Identification of Bacterial, Rickettsial, and Viral Pulmonary Infections
(table)

Isolation and Identification of Mycotic Pulmonary Infections (table)

Isolation and Identification of Parasitic Pulmonary Infestations (table)

Diagrammatic Representation of the Pressures Involved in the Formation and Ab-
sorption of Pleural Fluid (figure)

Etiologic Characteristics of Pleural Effusions (table)
WHO Classification of Lung Neoplasms (table)

Clinical and Roentgenographic Criteria in the Differentiation of Benign and Malig-

‘nant-Solitary Pulmonary Nodules (table)

Prognosis in Patients with Lung Cancer (figure)
Prognosis in Patients with Lung Cancer: T Factor (figure)
Prognosis in Patients with Lung Cancer: N Factor (figure)

Prognosis in Patients with Lung Cancer: M Factor (figure)

“ Prognosis in Patients with Lung Cancer: TNM Combinations (figure)

Classification of Hodgkin’s Disease (table)

Staging of Hodgkin’s Disease (table)

Classification of Non-Hodgkin’s Lymphoma (table)
Classification of Pulmonary Hypértension (table)

Forces Influencing Fluid Exchange in the Lung (figure)

-Classification of Pulmonary Edéma (table)



1-33

1-34

I-35

1-36

GENERAL COMMENTS ’ 2049

Differences Between Elevated Hydrostatic Pressure Edema and Alloxan Edema

(table}

ILO U/C 1971 International Classification of Radiographs of the Pneumoconioses
(table) '

Classification of Causes of Rib Notching (table)
Pulmonary Causes of Respiratory Failure with Hyberca‘pnia (table)

Nonpulmonary Causes of Respiratory Failure with Hypercapnia (table)



