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PREFACE

Three score years have passed since the dis-
covery of the roentgen rays. With their utili-
zation for medical purposes, a new branch of
medicine came into being: Roentgenology.
Throughout these sixty years two phe-
nomena of this radiation have been employed
toward diagnosis of disease: the excitation of
luminosity in certain substances and the
photographic effect on a photosensitive emul-
sion. The first of these phenomena led to
the development of fluoroscopy, the second
brought forth radiography.

An extensive literature on diagnostic
roentgenology exists and 1s available to in-
terested professionals. Most of it, however,
is based upon utilization of the radiographic
method. Literature dealing with fluoros-
copy is very scarce, and this deficiency is
felt not only by the radiologist but also by
students and practitioners of medicine, who
have often complained to me of how little
information is available in this field.

Therefore, I feel justified in having written
this book, especially since it is the first at-
tempt to compile all the essential knowledge
about fluoroscopy into a single, complete
volume. This book is also the first critical ap-
proach to the potentials and limitations of
the fluoroscopic method. Thus, it should be
helpful not only to the student of medicine
and the clinician, but also to the roentgen-
ologist and to the specialist in fields other
than roentgenology.

The text has been collected from the
various sources dealing with fluoroscopy as
well as from the scattered remarks about
the subject in the many works on radiog-
raphy. A great deal had to be gathered from
the early roentgenologic literature where
many discoveries were based only upon

fluoroscopic findings. On the other hand. be-
cause of new technical developments, a great
deal of the very recent literature has been
included. Many observations and critical re-
marks stem from my own experience.

Since classification of material in any
text is an arbitrary matter, the following
will deal with my method of classification
and with my reasons for selecting it.

Part One is a general description of the
fluoroscopic method starting with some brief
historical remarks. This is followed by chap-
ters dealing with the essential fluoroscopic
equipment, and with the perception and the
physical and clinical evaluation of the fluoro-
scopic image. Special chapters are dedicated
to the principles of screen amplification, to
the hazards of fluoroscopy and to foreign
bodies.

In radiography the examiner is usually
confronted with the finished product of a
technical procedure. The problems of radio-
graphic techniques may or may not concern
the examiner, depending upon the efficiency
of his technician. As soon as the physician is
provided with a satisfactory radiograph, his
interest turns to the clinical evaluation of the
processed film. Technical questions arise
only when they are connected with diagnos-
tic considerations, e.g., artefacts simulating
pathologic shadows or foreign bodies, faulty
projections leading to distortions, or super-
imposition of important structures.

In fluoroscopy, a working knowledge of
technical details is essential for the proper
understanding of fluoroscopic diagnosis. The
examiner must be his own technician, not
only because he finds he can work without
technical help, but because he can thus judge,
correct and improve the quality of the fluor-



vi

oscopic image. In order to perform fluor-
oscopy expertly. it is necessary to become
familiar with the technical factors; for this
reason, a great deal of consideration has
been given to the technical chapters of Part
One.

Part Two deals with fluoroscopy of speci-
fic organs and anatomic tracts. Stress has
been placed upon the detailed description of
the fluoroscopic technique of examination.
The great potential as well as the limitations
of clinical fluoroscopy are pointed out, and
the correct registration of changes and inter-
pretations based upon a thorough analysis of
all observed signs are the final goals of this
book. A purpose of the book has therefore
been to present the principles and tech-
niques of fluoroscopy—mnot only in relation
to disease entities but also in relation to
the recognized criteria for effective diag-
nosis.

It will often be possible to arrive at a grati-
fying differential diagnosis based upon flu-
oroscopic findings. However, this book strives
to give advice also in cases where fluoroscopy
has served its maximum usefulness and a de-
finite diagnosis has not yet been made. In
such cases, procedures for further clarifica-
tion have been suggested.

It is impossible and quite unnecessary to
cover all fluoroscopic procedures devised by
various examiners and used for every special
indication. There are also procedures which
are not generally recognized and some which
have been disputed for one reason or another.
Some of them seemed to me to be of interest
and are briefly discussed. In all other cases,
only those fluoroscopic procedures which
contribute definite information have been
thoroughly considered.

Since this work has been written not only
as a textbook, but also as a reference book, it
contains a bibliography after each chapter.
First consideration has been given to publica-
tions dealing exclusively or for the most part
with fluoroscopy. In addition, papers or
books describing important features of diag-
nostic roentgenology had to be listed. I am
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fully aware that any such selection is open
to the criticism of subjectivity. and many
references originally included in this bibli-
ography had, of necessity. to be omitted.

The photographs of this book are unre-
touched positive prints showing the shadows
dark and the transparencies bright. This has
been done deliberately (and contrary to the
generally presented mode of reproducing
roentgenograms as X-ray negatives) in order
to show images as they actually appear on
the fluorescent screen.

The roentgenograms were taken from pa-
tients examined in the x-ray departments of
the Flower Fifth Avenue Hospital, New
York, the Metropolitan Hospital on Welfare
Island, New York, and in my private office.
The overwhelming majority of radiographic
interpretations has been confirmed by bi-
opsy or necropsy. The remaining roentgen-
ologic findings have been corroborated by
pathognomonic clinical and laboratory diag-
Nnosis.

For the photographs illustrating fluoro-
scopic equipment, I am indebted to the Picker
X-Ray Corporation and the X-Ray division
of the Westinghouse Electric Corporation.
The india ink drawings and the diagrams of
this book were drawn by me and are simple
in outline so that the reader should find no
difficulty in following the explanations.

I desire to express my sincere thanks to
Dr. Frank J. Borrelli and Dr. Tobias B. Wein-
berg for their support in letting me use the
material of the above-mentivned hospitals.

I am grateful to Dr. David Scherf and Dr.
Abraham Schaffer, who read the chapter on
the “Heart and Great Vessels” and who
made many helpful suggestions. I also wish
to extend my thanks to Dr. Benno Schles-
inger and Dr. Joseph Berberich, who were
kind enough to check upon the chapters
on “Head” and “Neck” respectively. Dr.
Alfred Vogl gave a most valued reading
of the entire manuscript and with his great
clinical experience helped to improve the
clarity of the text considerably.

I am deeply indebted to Mr. Melvin Lon-
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don for his excellent and skillful editing
which he performed with great devotion. In
physical and technical matters I received
help and advice from Mr. Harold Josephs
and Mr. Henry Karas. Mr. Karas also volun-
teered his exceptional abilities in reading
and correcting the proofs. My gratitude is
extended to Miss Kathryn Turner, who
typed most of the manuscript and assisted

vil

me in the photographic work. Many thanks
are due to my wife Rita for her encourage-
ment, corrections and suggestions.

I wish to express my deep appreciation to
the W. B. Saunders Company for generous
cooperation and genuine interest in the pub-
lication of this book.

Q1.
New York



INTRODUCTION

Although diagnostic roentgenology has been
the intensive subject of a great number of
books and publications, inspection reveals
that the bulk of this literature deals primar-
ily with the roentgenographic method. These
texts teach diagnosis as derived from the
interpretation of roentgenograms, while the
evaluation of fluoroscopic observation has
been either ignored or presented sporadic-
ally. When fluoroscopy became the subject
of a work, it fell victim to many short-
comings. Some books are rather incomplete,
dealing with the technique of the examina-
tion with only a few essential features of in-
terpretation. Others wrongly endeavor to
treat fluoroscopy independently of other
roentgenologic methods. The experienced
diagnostician knows that fluoroscopy has a
well-defined place as an independent method
of clinical examination, but that its full scope
is not realized if it is separated from other
roentgenologic methods.

Thus, a complete and accurate presenta-
tion of the subject of fluoroscopy must not
only consider its diagnostic possibilities at-
tainable without additional methods of ex-
amination, but also discuss those sources of
information which are utilized in conjunc-
tion with radiography. In addition, empha-
sis must be placed upon the importance of
fluoroscopy in differential diagnosis where
radiography alone cannot supply the answer
to a particular problem. This, then, is why
this book dealing with the entire scope of
fluoroscopy, with all its great potential as
well as its limitations, is necessary within
the framework of diagnostic roentgenology.

Significantly, the physiologic aspect is the
salient feature of this book, whereas most
texts on x-ray diagnosis seem predominantly
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concerned with the anatomic viewpoint.
This presentation of fluoroscopy is not only
the first attempt to compile a complete text
devoted to this particular field, but also fills
a much-needed gap in diagnostic roent-
genology.

Of course, all complete diagnostic x-ray
units have incorporated in them a fluoro-
scopic device. However, the fluoroscope by
itself is so widely used today that it is be-
coming part of the regular equipment of
the general practitioner as well as special-
ists in fields other than radiology. It goes
without saying that those who use this
instrument should be familiar with both the
full range of its usefulness and its limi-
tations.

Some physicians sometimes resort to fluor-
oscopy alone, without the subsequent use of
radiography. They may do this for several
different reasons:

(1) Time does not allow the performance
of complicated procedures associated with
many radiographic techniques.

(2) Expensive radiographic equipment
can hardly be amortized unless used to the
capacity usually expected in the radiologic
practice of a specialist.

(3) In order to interpret roentgenograms
accurately, a great deal of time and effort
must be devoted to a study of the entire field
of diagnostic roentgenology.

Although competence in fluoroscopy re-
quires training, experience and extensive
clinical material, it takes less time and effort
because of its limited application than does
study of the entire field of radiology with its
many complicated procedures. Indeed, there
are sufficient opportunities, both in hospitals
and private practice, to become acquainted
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with the proper use of the fluoroscope, and
the clinician should be encouraged to employ
this valuable instrument to its fullest extent.
For successful performance, however, proper
guidance is essential. Unfortunately, this
guidance is not always at hand and there are
many physicians who still lack sufficient
training in fluoroscopy. As a result, many
patients are not fluoroscoped as part of an
examination, simply because of the miscon-
ception that no essential information can be
obtained by this method. On the other hand,
in many cases where fluoroscopy is used both
in hospitals and private practice, inadequate
experience and knowledge preclude attain-
ment of optimal diagnostic assistance.

The untrained examiner will often start
his fluoroscopy without taking time for dark
adaptation. Then, in an attempt to over-
come the lack of adaptation, he may resort
to a higher kilovoltage, resulting in over-
penetration and loss of essential contrast.
He may fail to turn the patient in various
directions under the screen, thereby losing
the potential value of physiologic tests,
localization and three-dimensional orienta-
tion.

Another error sometimes observed is that
of keeping the double slit diaphragm open
while the x-rays are turned on, and the fail-
ure to adjust the field of vision only to the
region to be observed. In some instances, the
radiation is not kept within the boundaries
of the protecting screen, but extends above,
below or on either side. Handling the fluor-
oscope in this way is dangerous to the ex-
aminer as he may expose his face to direct
radiation. Occasionally, too, a physician who
is examining with a wide-open diaphragm
may start a conversation with a colleague,
forgetful that his patient is receiving a
“therapeutic” dose.

Unless a physician has had the opportun-
ity of observing a trained fluoroscopist it is
difficult for him to acquire the necessary
knowledge of technique because there has
been a scarcity of literature devoted to this
subject. General practioners and specialists
will therefore warmly welcome “Fluor-
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oscopy in Diagnostic Roentgenology.” The
author has tried to deal with fluoroscopy on
a broad level, so that the clinician may be-
come familiar with the problems of the
roentgenologist. The book will open broad
vistas for fluoroscopic examination, while
still indicating where other diagnostic
methods may be used to greater advantage.
And it will clearly define the limits of the
fluoroscopic technique.

A clear exposition of the principles and
techniques of fluoroscopy will have similar
value to the roentgenologist. especially since
some roentgenologists have displayed a
tendency to restrict its use or even to dis-
card it entirely. Fluoroscopy is too often
replaced by radiographic procedures per-
formed by a technician. without the pres-
ence of the physician. It must be remem-
bered that a radiologist who restricts his
practice to the interpretation of roentgeno-
grams loses contact with practically all
clinical factors and deprives himself of the
advantages of questioning the patient. He
has no knowledge of points of tenderness
and cannot utilize the important factor of
palpition. Discoloration of the skin, redness
or jaundice can be noticed only on direct
inspection and visible external deformities
or swellings are clinical signs which may
not be elicited from the roentgenograms,
but which are obvious to the fluoroscopist.

Fluoroscopy, like auscultation or percus-
sion, establishes a close personal relation-
ship between the patient and the physician.
Clinical signs discovered before the fluoro-
scopic examination may direct the physician
to pay special attention to certain otherwise
normal variations observed during the
course of the examination. It may prompt
him to take special care in observing phe-
nomena which otherwise might be over-
looked.

The significance of fluoroscopy in relation
to radiography was well put by H. Roesler
when he said, “Rotating the patient during
fluoroscopy has the same relation to a film
record as a ride through a country has to a
picture postcard of the same scenery.” The
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pioneer Holzknecht, one of the great scien-
tists in the field of radiology, often called
the radiographic image “dead” while fluor-
oscopy meant to him the observation of the
“live body.”

This book treats fluoroscopy from every
angle and shows to what degree interpreta-
tion is possible without the use of other
radiologic methods. In addition, it discusses
the use of fluoroscopy in conjunction with
radiography and it evaluates its contribu-
tion to the roentgenologic diagnosis for cer-
tain pathologic conditions. Thus, “Fluor-
oscopy in Diagnostic Roentgenology™ is not
only a text, but also a reference book for
those who use the fluoroscope in their prac-
tice of medicine.

Among the physicians in specialties other
than radiology. the internist and particu-
larly the cardiologist and gastroenterologist
will find the greatest use for this book.
However, the surgeon will also derive a
great deal of benefit in the diagnosis of
many emergency conditions and in the
localization and removal of foreign bodies.
The neurologist and neurosurgeon, as well
as the gymecologist, will be interested in
particular chapters of this book. A special
chapter has been dedicated to urology, even
though the urologist in this country does
not now use fluoroscopy to any appreciable
degree. However, he soon will be called on
to employ this method more and more. For
fluoroscopy, in conjunction with standard
or spot radiography, will soon become the
method of choice in urology as well as in
orthopedic and traumatic surgery and other
specialized fields of medicine.

These predictions are based upon the fact
that electronic screen amplification has be-
come a practical reality. It is now possible
to observe the fluoroscopic image at a level
of “daylight” brightness, eliminating the
disadvantages and inconvenience of dark
adaptation. In addition, the clarity of per-
ception closely approaches that of a roent-
genogram viewed on an illuminator. Fur-
thermore, this new type of fluoroscopy per-
mits a considerable reduction in x-ray radi-
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ation, so that the time of examination may
be prolonged if desirable or necessary, with-
out damage to the patient or operator. Am-
plified fluoroscopy combined with spot
photography of the intensified image ap-
pears to be the most logical trend in the
future of diagnostic roentgenology.

In the field of bone diseases per se. radi-
ography will remain the sole method of ex-
amination because fluoroscopy can offer no
additional advantage. The structural details
of the amplified screen image are still infe-
rior to radiographic definition. However. in
other fields, the superiority of amplified
fluoroscopy over the conventional type re-
veals itself almost immediately.

There is no doubt. then, that electronic
screen amplification will widen the range of
application for fluoroscopic procedures. This
new technical development considerably im-
proves fluoroscopic perception and facilitates
the detection and proper interpretation of
pathology. On the other hand. it does not
affect the fundamental physical and physio-
logic phenomena discovered by means of
conventional fluoroscopy.

Because of the basic importance of physics
in fluoroscopy. Dr. Deutschberger has pre-
sented this subject in a concise but compre-
hensive form. Written for the needs of the
clinician, this section is not intended to be a
treatise on mechanical and electrical en-
gineering for the physicist; it aims instead
to give the student as well as the practitioner
of medicine an understanding of the tech-
nique of examination. methodical observa-
tion and analysis of interpretation.

With its emphasis on fundamental aspects
of fluoroscopic diagnosis and with its inclu-
sion of data on electronic amplification of the
fluoroscopic image, this work will serve its
purpose of summarizing current knowledge
and anticipating future developments in its
broad field. It will act as a teaching instru-
ment for students of medicine, for practicing
physicians and for specialists who are eager
to command every resource in the best means
toward accurate diagnosis.

Frank D. Borrerrr, M.D.
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PART ONE

GENERAL CONSIDERATIONS
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