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Tug Purrose. To discover the presence and extent of injury or disease

Tue Toots.  Eyes, ears, fingers, nose and brain

Tue Maxm. To discover the abnormal we must leam and know the
normal

“Learn to see, hear, feel, and smell and know that by practice alone you
can become an expert”
WILLIAM §. THAYER, M.D,



FOREWORD

Percussion and auscultation of the chest have dominated the teaching
of physical diagnosis for over a century. In the interval between the de-
velopment of the stethoscope in 1818 and the discovery of the roentgen
ray in 1895, an acute sense of touch and of sound provided the astute
physician with remarkable insight into the condition of his patient’s heart
and lungs. Because of the continuing satisfaction which comes from the
high development of these methods, percussion and auscultation of the
thorax still dominate the student’s hours of instruction in bedside diag-
nosis, the most important of the clinical arts. Yet, in the actual practice
of medicine and surgery the high development of the roentgenogram has
permitted these two time-honored skills to recede to 2 position more truly
reflecting their importance relative to the rest of the examination of the
patient. In this book, Dr. Dunphy and Dr. Botsford have gathered to-
gether a guide to those important features of physical diagnosis which are
not included in the conventional works on examination of the chest.
These are the methods of observation, of palpation, of examination of
external structures and internal viscera, and of deduction.

It is a pleasure to watch a skillful and merciful surgeon examining the
abdomen of an acutely ill patient. The precision and perspicacity of his
approach recall those of a skilled physician detecting the murmur of early
mitral stenosis. Palpation of the acutely diseased abdomen, like the ex-
amination of an acutely injured patient, accurate detection of peripheral
vascular disease, rectal examination and pelvic examination, has been
brought to a high degree of perfection by years of surgical practice. In-
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deed, these examinations have so often been associated with surgery that
they are often referred to as “physical examination of the surgical pa-
tient,” and indeed such is the title of this book.

Nevertheless, it 1s clearly of equal importance for the internist, the
psychiatrist or the neurologist to feel a small goiter or to observe the
peripheral obliteration of pulses, which indicate a possible cause in the
one instance of nervousness, or in the other of dementia. These are
methods of bedside examination which every medical student should
master, to prepare himself for whatever branch of medicine he enters as
a career.

The authors have emphasized not only the detailed techniques of ex-
amination, but also the approach to the patient as an individual. It is in
this wise that the student gradually develops that clinical acumen which
later on will tell him so much about the patient, his disease, his educa-
tional and social status, his fears, his anxicties and his adjustment to the
medical environment in which he finds himself. It is this clinical sense
which will lead the young doctor to think of his patient as a man away
from home, not a hospital case.

This is a book of procedure, a book of technique. Yet it is misleading
to discuss technique without at the same time discussing the diseases
which the techniques reveal. The authors have steered a middle course,
focusing on technique to the greatest extent, but discussing certain disease
processes as they go, pointing out enough about the pathology or dis-
ordered physiology to give meaning to the physical signs encountered.

This book has been written as a simple informal statement of how to
examine a patient and derive the most information by the simplest means.
The authors’ enthusiasm is infectious and will arouse in their students the
same fee]ing of inserest, curiosity and ingenious perspicacity. Teachers of
physical diagnosis will find this book a useful vade mecum. And patients
will be better cared for by dint of this re-emphasis on the simple funda-
mentals of medicine and surgery. Student, teacher, and patient alike will
stand in the authors’ debt.

Francis D. Moore, M.D.
Boston, Massachusetts



PREFACE TO THE SECOND EDITION

This book was written with the specific needs of student, house officer,
and practitioner of medicine in mind. It is hoped that the new format
will increase its usefulness for quick reference.

New chapters have been added on “cancer detection” and “history
taking” and a number of new notations have been made especially in the
chapters on the head and neck and peripheral vascular disorders.

We are indebted to Dr. Paul Gryska for criticism and suggestions, to
Dr. A. H. Bill, Jr., Dr. James Dealy, Dr. Joseph Murray and Dr. Harold

Jeghers for photographic material, and to Miss Gertrude Leonard for
secretarial assistance.

We particularly wish to acknowledge the cordial help of the staff of
our publishers.

J. E. Duneny, M.D.

T. W. Borsrorn, M.D.
Boston, Massachusetts
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PREFACE TO THE FIRST EDITION

The complexities of modern medicine draw the attention of both stu-
dent and practitioner away from the elementary principles of physical
examination on which, in the past, medical diagnosis and care were al-
most completely dependent. An x-ray or a laboratory test is so easy to
order, or a consultation s so readily available, and the results of either or
both often appear so definitive that the art of simply “looking at the pa-
tient” is in danger of being lost. What is more important, patients will
seriously suffer from this tendency since there is no laboratory or other
diagnostic test which can be substituted for an old-fashioned detailed ap-
praisal of the physical signs.

This book is designed to focus attention on the methods and importance
of eliciting physical signs in surgical conditions. It is not a textbook of
surgery, nor is it a short cut to surgical diagnosis. For the student it is
intended as a guide to the early acquisition of that astuteness and thor-
oughness so essential to the diagnosis of surgical disorders. For the prac-
titioner it is hoped it will prove a useful reference to refresh his mind in
the appraisal of surgical lesions with which he may not be able to main-
tain complete familiarity. Both student and practitioner, however, must
have a fundamental grasp of the pathology and physiology of disease if
they are to use this book intelligently.

Al references have been deliberately omitted from the text to facilitate

reading. The many publications which have been of 2id to the authors are
acknowledged by inclusion in the bibliography.

Page ix






CONTENTS

PART 1. THE ELECTIVE EXAMINATION

CHAPTER 1. THE LEAVEN OF THE PHYSICAL

EXAMINATION PN e e e e e 3

SOME POINTS IN HISTORY TAKING e 5

CHAPTER 2. EXAMINATION OF THE HEAD AND NECK ... 9
1. GENERAL APPRAISAL OF THE PATIENT ... 9

1. THE HEAD . ........ 12

SOME LESIONS OF THE SKIN ... 14

I, THE ORAL CAVITY .. .. . .. 19

V. THE NECK .. Lo e 33

CHAPTER 3. EXAMINATION OF THE BREAST

55

1. THE APPRAISAL OF A MASS OR NODULE IN
THE BREAST . ..... .... .. ...... 59

II. THE APPRAISAL OF BLEEDING FROM THE
NIPPLE . ...... ... ........ ..... 62

Ir, SOME IMPORTANT LESIONS OF THE BREAST 63

Page xi



% Pagrscs To e First Eprrox
Acknowledgments

The authors assume complete responsibility for any errars or amissions,
bt are indebted to the following members of the Harvard Medical School
faculty who have read portions of the text and contributed valuable sug-
gestions: Dr. Harrison Black, Dr. Edwin E. Cave, Dr. John A. V, Davies,
Dr. Edward Edwards, Dr. Albert Ferguson, Dr. William Green, Dr.
Robert Gross, Dr. Dwight Haren, Dr. ], Hartwell Harrison, Dr. David
Hume, Dr. Robert Linton, Dr, Joseph Murray, Dr. T, B. Quigley, Dr.
Somers Sturgis, Dr. Orvar Swensen, Dr. Grantley Taylor, Dr. Carl
Walter, and Dr. Richard Warren.

Material for drawings has been generously furnished by Dr. Edward
Edwards, Dr. Robert Gross, Dr. Frank Lahey, Dr. Joseph Muray, Dr.
T. B. Quigley, Dr. Mark Ravitch, Dr. Menill Sosman, Dr. Hazry Stone,
Dr. Moses Swock, and Dr. Kenneth Warren,

The editors of Surgery, Gynecology and Obstetrics, the Journal of Bone
and Joint Surgery, and the Archives of Surgery have kindly allowed re-
productions of drawings From papers by Dr. T. B. Quigley, Dr. Edwin F.
Cave, and Dr. J. E. Dunphy, respectively. The W. B. Saunders Company
and Charles C Thomas, publishers, have permitted reproductions of illes-
trations from Peripheral Nerve Injuries: Principles of Diagnosis by Dr.
Webb Haymaker and Dr. Bamnes Woodhall, and A Textbook of Surgery
by Dr. John Homans, respectively. We are grateful to the authors for
their courtesy in granting permission for these repraductions.

The artists, James Didusch, Nancy Homans and Mildred Codding,
have contributed what we believe is a most fmportant part of the book,
namely, clear and precise iflustrations of how to do it and what it Jooks
like.

‘We are indebted to Dolores Dubinsky, Charlotte Lathrop, Julianna
Richards, Phylis Belair Smith and Esther Tyson who have typed, retyped
and helped in editing the manuseript,

Finally, we must express our deep gratitude to Dr. Carlyle Flake, Dr.
Donald Matson, Dr. Benjamin Miller, and Dr. Francis D. Moore who
have read large sections of the text and have contributed grealy to its
organization and format.

J. E. Duneny, M.D.

T. W. Borssonp, M.D.
Boston, Massachusetts



CONTENTS . il

CHAPTER 9. SPECIAL EXAMINATIONS OF THE PERIPHERAL

BLOOD VESSELS .. ..... i e 178
1. DISORDERS OF VEINS .. ....ono oovonn-- 178

II. DISORDERS OF ARTERIES . ..... ..... 188

11, DISORDERS OF LYMPHATICS ... .. .... 198

CHAPTER 10. ULCER AND GANGRENE OF THE

EXTREMITIES RPN e e . 200

1. THE APPRAISAL OF AN ULCER .  ..... 200

II. CANGRENE ..... e e L. 202

CHAPTER 11. EXAMINATION OF THE SPINE AND HIPS ... 210
1. EXAMINATION OF THE SPINE . . 210

II. EXAMINATION OF THE HIP JOINT . 215

I, DISORDERS OF THE SPINE .. 216

Iv. DISORDERS OF THE HIP o 222

CHAPTER 12. EXAMINATION OF THE FEMALE EXTERNAL

GENITALIA AND PELVIS .. .15
1. CONDUCT OF THE EXAMINATION .225

I THE RECTAL EXAMINATION 237

II. COMMON GYNECOLOGIC FINDINGS 237

CHAPTER 13. EXAMINATION OF THE ANUS AND RECTUM

243

1. CONDUCT OF THE EXAMINATION 243
II. DISORDERS OF THE PROSTATE AND

SEMINAL VESICLES R . 253

WL ANORECTAL LESIONS .. ... 254

CHAPTER 14. SPECIAL EXAMINATION FOR THE DETECTION
OF CANCER . el



xii . CoNrenTs

CHAPTER 4. EXAMINATION OF THE CHEST ...... ..... . 68
%, THE ELECTIVE EXAMINATION . .. 68
. THE POSTOPERATIVE CHEST . . . ., 79

CHAPTER 5. EXAMINATION OF THE INGUINAL AND FEM-
ORAL REGIONS AND THE MALE EXTERNAL
" GENITALIA~THE DIFFERENTIAL DIAGNOSIS

OF HERNIA . .. ... 86
1. THE ADULT MALE EXTERNAL GENITALIA 86
1L THE LYMPHATICS OF THE GROIN . 90
1N, HERNIA AND THE INGUINAL CANAL .. . 92
IV. THE FEMORAL RECION . 97
V. THE INGUINAL REGION IN THE PEMALE .. 99
CHAPTER 6. EXAMINATION OF THE ABDOMEN . . .. 101
1. THE ELECTIVE EXAMINATION 101
3. THE APPRAISAL OF ABNORMAL FInpiNGs . 107
1. THE ACUTE ABDOMEN .. . 114

1v. DIFFERENTIAL SIONS IN THE ACUTE
ABDOMEN .. . 122
¥, THE POSTOPERATIVE ARDOMEN .o 136

CHAPTER 7. EXAMINATION OF THE ABDOMEN OF INFANTS
AND CHILDREN o . .. 145

I GENERAL CONDUCT OF THE EXAMINATION 143
1. ABDOMINAL SYNDROMES IN INFANTS AND

CHILDREN .. .. . . .. ... 146

CHAPTER 8. EXAMINATION OF THE EXTREMITIES 157
I THR ELECTIVE EXAMINATION 157

IL THE INFECTED HAND ... 161

1Z.  MISCELLANEOUS LESIONS OF THE
EXTREMITIES . -.. . . . . ... 168



CoNTENTS XV

BIBLIOGRAPHY ... . . . ... . ... . i, 337

APPENDIX ... . ... .. e e e 341

CHECK LIST FOR THE PHYSICAL EXAMINATION . .. .... 341

INDEX .. . Cee e e e e e 345



xiv CoNTENTS

PART II. THE EMERGENCY EXAMINATION

CHAPTER 15. GENERAL PRINCIPLES IN EXAMINATION OF

THE INJURED PATIENT . e e 271

PROCEDURE L. Lo .. 271

CHAPTER 16. INJURIES OF THE HEAD AND FACE . 275
1. CEREBRAL INJURIES 275

II. FRACTURE OF THE FACIAL BONES . 281

CHAPTER 17. INJURIES OF THE THORACIC WALL, HEART

AND LUNGS . 283

I. INJURIES OF THE THORACIC WALL 283

II. INTRATHORACIC INJURIES .. 289

CHAPTER 18. ABDOMINAL INJURIES . 298
I. PENETRATING WOUNDS 298

II. NONPENETRATING ABDOMINAL mjunms 305

CHAPTER 19 INJURIES OF THE KIDNEY, BLADDER AND

URETHRA; FRACTURED PELVIS .. 309
I INJURIES OF THE KIDNEY 309

1. INJURIES OF THE BLADDER AND URETHRA 310

NI FRACTURED PELVIS . ... 313

CHAPTER 20. INJURIES OF THE SPINE AND EXTREMITIES 314
¥L 1. INJURIES OF THE SPINE . . 314

3 - 1L INJURIES OF THE PERIPHERAL NERVES . 315

NI INJURIES OF JOINTS . . . 325

IV. GENERAL PRINCIPLES OF EXAMINATION
FOR FRACTURE OF AN EXTREMITY . . 334



Part I

THE ELECTIVE

EXAMINATION






Chapter 1

THE LEAVEN OF THE
PHYSICAL EXAMINATION

The ficst part of this book is devoted to those features of an elective
physical examination which are of primary importance in the recognition
of surgical diseases exclusive of those involving the eye, ear, nose, and the
heart and lungs. Since the techniques of examining these areas of the
body are so well described in other texts, a familiarity with them on the
part of the reader is assumed and only passing reference is made to them.
The emphass in this book is placed on the methods of physical examina-
tion which are not so well covered in the standard texts, but which should
be familiar to every physician as well as every surgeon. Although these
techniques may seem cumbersome and lengthy to the novice, once learned
they can be quickly and easily executed. Since many of them are required
only if an abnormality is detected, the principles of examination described
in this book can be incorporated into any elective physical examination
without significantly lengthening the time required to perform it.

The material has been garnered from many sources. Acquired by ex-
perience, passed on by word of mouth or described only in specialized
texts or journals, it is the stuff of which clinicians are made. Some of it is
new; most of it is so old that it is in danger of being forgotten, All of it is
important. It is important to both surgeons and physicians because, de-
spite all the advances of modern medicine, the patient who seeks medical
advice today and is not properly examined might better have lived in the

Hippocratic era. He would then at least have lost nothing, and he would
have benefited from the great catalyst of the patient-doctor interaction
the sympathetic interest of the physician., In the welter of modern medj:
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In the performance of the physical examination, there are two impor-
tant considerations. It must be complete, and it must be well done. If,
for some adequate reason, a portion of the physical examination has been
necessarily postponed, the examiner must be capable of realizing exactly
what has been omitted. The ability to do this is acquired during the doc-
tor's formative years by the regular performance of complete physical
examinations according to a set routine. Such a check list is provided in
the Appendix. It must be leamed by habitual repetition so that eventually
without conscious effort the examiner knows he has performed a complete
examination or has deliberately omitted a portion of it. Only thus can
inexcusable errors of omission be avoided.

Equally important as the completeness of the examination is the quality
of its performance. Unless the fullest advantage is taken of all the tech-
niques available, one may look without seeing, listen without hearing, or
palpate without feeling. It is with this aspect of the examination of the
patient with reference to surgical disorders that we are primarily con-
cerned.

SOME POINTS IN HISTORY TAKING

History taking is an art which must be acquired by experience. No
detail is unimportant because the correct diagnosis often rests upon a
careful balancing of probabilities. The occasion is so propitious for the
establishment of the proper doctor-patient relationship, that it is essential
to have a certain degree of privacy and to create an illusion of leisureliness
by allowing the patient to talk and even ramble a bit. Several points which
are helpful to the examiner merit a brief emphasis.

The Chief Complaint

The principal complaint of the patient seeking surgical care is usually
fairly concrete such as a swelling in the groin, an ulcer of the toe, or airyl
after eating. Incredible as it may seem, however, some patients x;xay 1::01'1-
ceal their real symptoms hoping that if nothing wrong is found durin
the examination, the symptoms are of no significance. Other patients exg-
aggerate their chief complaint so that it requires considerable experienc
and skill on the part of the examiner to place it in its Proper perspective y
On still other occasions the patient’s complaint reflects a basic insecu ‘_C:
or fear and has no organic basis. Listening to the patient’s sto andn t)z
the same time scrutinizing him as a person provides one of the l?;st Ieags
as to the significance and reality of the chief complaint.

Once established the chief complaint is the focal point from which the
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cine there is a need for this old-fashioned elixir. It is an essential leaven
of the physical examination and is never more needed than when an un-
willing victim of disease is first presented to the doctor as “the new
patient.”

The fizrst meeting of doctor and patient is a singularly important occa-
sion. It not only calls for a careful evaluation and a complete examination
of the patient, but it is the golden moment for the establishment of that
rapport which is the essence of good medicine. The patient is vulnerable.
Regardless of his station in life, he is tense. He is cither deeply concemned
about the nature of his disease, whether it is real or imagined, or he is
uritated and annoyed by its presence and wants to be rid of it at once,
Yet, paradoxically, what he wants more than the cure of his disease is the
sympathy of his physician. It is this paradox which accounts for the suc-
cess of the charlatan. It is an insufficiency of this personal interest on the
patt of our profession as 2 whole which has created the modern demand
for more psychiatnsts. What is needed is fewer psychiatrists and more
psychiatry, and in the first meeting of doctor and patient the role of the
former is a comparatively simple one. He has only to indicate by his
manner that he 1s interested in the patient not as a disease, but as a person
with a disease. There are some who can do this by a mere twinkle in
their eye, while others must labor to accamplish the same end. However
it is done, if it is genuine, the patient will feel it, and from that moment
on his care becomes an experience which will enrich the lives of all who
have a part in it.

Patients on the public wards of our teaching hospitals usually identify

as their doctor the medical student or junior house officer who first sat
down to review their illness with them. What they think of him and the
institution he represents depends not so much upon what he knows as on
how he conducts the examination It is stimulating and reassuring to the
beginner in medicine to realize that he will be regarded by the patient
as the principal figure in his care. It also places a serious responsibility on
him. On more than one occasion in the history of teaching hospitals, a
medical student has discharged this obligation in so effective a manner
that the patient has been unwilling to be examined by the Senior Surgeon.
While hardly 2 desideratum, such an incident has, on the whole, a salu-
tary effect on the Senior Surgeon! It also clearly indicates that the student
has those qualities of heart and mind which the laity associates with a
good doctor. Such qualities merely reduce their possessor to the Jevel of 2
charlatan if he cannot back them up with the completeness, thoroughness
and skill of his examination.
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much? How often? Was there nausea? Did the vomiting bring relief of
pain? OF nausea? Was there bile in the vomitus? Blood? The answer to
each question has 2 definite significance. If vomiting is without pain or
has preceded the onset of pain by a considerable peried of time, an acute
surgical lesion is unlikely. Eardly persistent vomiting suggests high in-
testinal obstruction. Repeated vomiting and persistent nausea are com-
mon in pancreatitis. If there is no bile in the vomitus and vomiting is
prominent feature of the illness, there is pyloric obstruction. Repeated
regurgitation of undigested food indicates a high gastric or esophageal
obstruction. Self-induced vomiting associated with persistent epigastric
or right upper quadrant pain is characteristic of biliary colic and acute
cholecystitis. Vomiting first of food and gastric contents, then bile, and
finally feculent material indicates low intestinal obstruction. If accom-
panied by distention and obstipation, the diagnosis is certain, Only a few
careful questions, not an x-ray, are needed to obtain such information.

Bleeding.  ‘The passage of blood from any orifice is apt to be a
frightening experience to the patient and the amount lost is often ex-
aggerated in the patient’s account of it. The finding of blood is indicative
of an erosion or ulcerative process but its diagnostic significance is some-
what limited.

Painless bleeding is a cardinal sign of neoplasia and requires, in many
instances, exhaustive studies in order to find the cause. As a rule, simple
obvious explanations such as hemorrhoids cannot be accepted as the
cause without complete study to eliminate more serious factors.

Tumors.  Evaluation of a tumor or swelling by history may be
quite misleading. Often the patient is unaware of its presence until it is
detected by the examiner. On other occasions the patient may deliberately
conceal the length of time which the lesion has been present or deny that
there has been recent inerease in size. Here again, gentle probing on the
part of the examiner may bring out the facts particularly with reference
to tumors of the breast. Has it been noticed in the course of taking a bath
ora shower? Although a leading question, this may bring out a detail
which the patient had previously withheld. Any change in size, particu-
larly regressions, or related symptoms such as pain must be determined.

Trauma‘ ) Trauma is so common that it must ke evaluated with
fﬁ:sclliizglem]:igﬁe:tl.e i\iiin{ times the zatient will relate his illness or
of no othel; cause for its devt:;oa b mmma' because.he can think

pment. At other times 2 history of mild

Tauma may be the clue to 13gnosis as in umatic CTOS!I! t
t t a atic fat n
di tra t ecrosis of the
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examiner develops the present illness. Here there is no substitute for pre-
cision. When did the symptom first appear? What other symptoms were
assocsated swith it? Has any treasment been raken? Are there other dis-
tarbances of function? Frequently the examiner must have the patience
of Job and the astuteness of Sherlock Holmes in order to ascertain and
arrange the facts in an intelligible sequence. Sometimes the patient is
totally unreliable and the history must be obtained from a friend or
relative.

Evaluation of Symptoms

The following are examples of the way in which the details of the
histoty must be elaborated:

Pain. (1) When did 1t begin and what was the exact mede of
onset? The answer to this question is of vital importance. To obtain it one
must ask the patient exactly what he was doing when the pain struck
him, then ascertain its severity and rapidity of onset. (2) Whe« s the
nature of the pain? Was it colicky oo 7 N “ing?
Diduggadiee- 70 7 . ythe
pain sw . e
Thet  ....gaie examples of leads which may be obtained by analyz-
mg the precise character of abdominal pain:

A. An excruciating persistent pain not relieved by morphine suggests
a vascular leson such as mesenteric thrombosis, or a dissecting
aortic aneurysm.

B. A constant, steady, boring pain, particulady if accentuated by mo-
tion or activity, suggests an inflammatory or infectious lesion such
as appendicitis or diverticulitis.

€. Anmntermittent abdominal pain with a rthythmic crescendo pattern
suggests small bowel obstruction.

D. An intermittent pain severe to excruciating one moment and then
relieved without medication is characteristic of a colic.

The rapidity of the onset of pain gives important leads as to diagnosis
particularly in abdominal lesions. An explosive onset associated with
collapse is characteristic of a ruptured viscus or a vascular accident. A
pain which is rapidly progressive suggests mesenteric thrombosis, acute
pancreatitis or stangnlated hemia. Abdominal pain which is slow and
gradual in development is mose characteristic of inflammatory or infec-
tious lesions such as appendicitis or diverticulitis.

Vomiting.  When did it begin? What was the exact selationship
of the onset of vomiting to the onset of pain? What was vomited? How



Chapter 2

EXAMINATION OF THE
HEAD AND NECK

Ostensibly the physical examination starts with the examination of the
head and neck. Actually, however, it should begin the moment the patient
and the doctor meet. The patient’s gait, his bearing, his habitus and the
manner in which he shakes hands provide the experienced clinician with
valuable information before the history is taken.

I. GENERAL APPRAISAL OF THE PATIENT

After the patient has been put at ease and while he is describing his
symptoms, the examiner should study his appearance. Much can be
" learned from the face of 2 patient. Most systemic diseases are reflected
there. Jaundice, the pallor of anemia, the cyanosis of cardiac or pu]monary
lesions, the plethora of polycythemia or hypertension, and the cachexia of
cancer are often evident at a glance. One should acquire the habit of
assaying the patient’s endocrine balance. Some classic alterations are de-
picted in Figures 1, 2, 3 and 4. Less obvious changes are frequently de-
tectable or may be suspected if one habitually bears the possibilities in
mind. The gravity of an illness is often best weighed by merely ]ooking
at the patient's facial expression. Finally, the patient’s occupation, the
type of life he has led, and the sort of person he is all leave marks which
can be detected by the experienced clinician.
The rapport which has been established during the taking of the his-
tory will be lost if the physical examination is not conducted with dignity
gentleness and thoughtfulness. The patient should be completely strippedi

Page 9
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In acute injures the details of the accident provide many important
clues. In penetrating wounds the trajectory of the missile can often be
ascertained and will provide leads as to its probable course and potential
visceral injury. The position of the patient when struck is most important.
Loss of consciousness or retrograde amnesia (that is, loss of memory for
events just preceding the accident) are evidence of a head injury which
may result in 2 subdural or extradural hematoma. Unless the patient is
specifically questioned on such points, he may not in the excitement of
the occasion furmish the information himself.

These are but a few examples of the details with which each of the
patient’s symptoms must be analyzed if all of the information is to be
obtained from the history. It cannot be emphasized too strongly that
there is no substitute for this information and that many times decisive
steps in the patient’s care are wholly dependent upon the elicitation of
a fact or two in the history.
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Fig. 1. Young girl with exophthalmic goiter.
Fig. 2. Myxedema.

but appropriate draping will allay any embarrassment. At the start it is
well to continue conversation which has been initiated during the history
taking. Light conversation may be distracting and occasionally is in order,
but as 2 rule it is best to pursue some detail of the history. A query about
the exact character of the symptoms so worded as to indicate the exam-
mer’s keen interest in the problem is a most effective way of getting the
patient to lose his anxiety by focusing on some aspect of his story.

While the patient is getting adjusted in this way to his position on the
examining table, it is convenient to examine his hands. A good look at
the hands constitutes an important feature of the general appraisal of the
patient. If done at the beginning a clue is frequently found which leads
the examiner to scrutinize with particular care some other part of the
body.

Many diseases show themselves in the hands. Warm moist hands sug-
gest hyperthyroidism. A cold moist hand reflects increased sympathetic
tone, possibly Raynaud’s disease, but more likely an anxiety state. An in-
tense redness of the thenar and hypothenar eminences, “liver palms,”
suggests cirrhosis of the liver.

The shape of the fingers is important. Acromegaly produces large
fingers with broad tips (Fig. 3). In pulmonary ostecarthropathy (“clubbed
fingers™ * ° 7 " Tt " Metips, and the nails are broad
and overl is seen in conjunction with
Jong-stant . lung abscess, in the cyanotic

[T P

,
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burns or previous operations and the telangiectatic skin produced by x-ray
therapy. Remember that weather-beaten skin is a fertile soil for the
growth of cancer.

Some of the more common and more important lesions of the skin are
described on pages 14-19.

The Hair and Scalp

The amount, texture and distribution of hair over the scalp and face
should be noted. The skin of the scalp need not be minutely inspected,
but may be appraised at the hairline and by separating the hair during
palpation. Palpate the scalp and cranium with the flat of the fingers of
both hands systematically applied over the entire cranial vault. Ask the
patient if he has any small lumps, nodules or scars on his scalp, since
minute wens or tumors will occasionally escape the attention of the ex-
aminer although they are well known to the patient.

The Eyes .

The following should be noted: the condition of the eyebrows, the
shape of the eyes, the size and regularity of the pupils, the position of the
eyeball, and the condition of the sclera and conjunctiva.

Test the extraocular movements by moving a finger slowly back and
forth and having the patient follow it with his eyes while his head is
stationary. Look particularly for jerking movements (nystagmus), failure
of convergence, lid lag, and asynchronous or limited motions of one or
both eyes. Determine the reaction of the pupils to light and accommo-
dation,

Be alert for the irregular or fixed pupils of advanced syphilis, the pin-
point pupils of morphine intoxication, or the slight asymmetry of the eye-
ball which occurs in maxillary or retro-orbital tumors. Occasionally eye
signs provide the first clue to a diagnosis of hyperthyroidism (Fig. 1)
(see p. 43).

Icterus is detectable in the conjunctiva before it is evident in the skin
if the patient is examined in clear daylight. Inflammation of the sclera
and conjunctiva is usually obvious, The conjunctiva of the lower lid is °
exposed by pulling downward on the loose tissues of the face just be-
neath the eye.

An ophthalmoscopic examination is now performed. Although the tech-
nique will not be described in this text, the importance of this maneuver

is emphasized with particular reference to the signs of arterial disease and
increased intracranial pressure.
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forms of congenital heart disease, and rarely in advanced forms of liver
disease or malnutrition associated with intestinal diseases such as regjonal
ileitis or ulcerative colitis.

The texture of the skin of the hands and the general hygiene of the
hands and fingernails give one an insight into the patient’s occupation,
habits and character. C

Having made a general appraisal of the patient, one may proceed with
the examination of the head and neck, bearing in mind that in no other
part of the body are the alterations of disease so accessible to the eyes and
fingers.

II. THE HEAD

Position

The head and neck may be examined with the patient in the sitting or
reclining position; the former is more desirable. Good light is essential,
preferably clear daylight, since jaundice is obscured by artificial light.
The neck and shoulders must be completely exposed. The examinet shifts
his position from in front to behind the patient to facilitate inspection
and palpation.

The Skin .

Obvious lesions will be overlooked unless the examiner deliberate]
scrutinizes every inch of the integument over the face, neck, ears and
behind the ears. Look particularly for blemishes of any kind, scars of
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with the dermis. The junctional nevus appears as a smooth, hairless, light
to dark brown, flat or slightly clevated macule. It may vary in size from a
few millimeters to several centimeters in diameter. It occurs anywhere on
the body, but “moles” on the scrotum or on the palmar surface of the
hands or feet are nearly always of this variety. The junctional nevus may
be present from birth but not infrequently appears in later life. Occa-
sionally it appears to come out in “crops.”

Compound Nevus.  This lesion contains both junctional and
intradermal components. About 12 per cent of nevi in adults will show
some junctional change histologically, whereas S0 per cent of nevi in
childhood show this change. For practical purposes, compound nevi can-
not be distinguished from junctional or intradermal nevi except as previ-
ously noted. If a nevus contains hair, it is probably intradermal and
benign. If it occurs on the palm of the hands or feet or on the scrotum,
it is almost certainly junctional in type and has a malignant potential.

Blue Nevus or Mongolian Spot.  Histologically this is an intra-
dermal lesion and is more likely of neurogenic than epidermogenic origin.
It appears as a smooth, hairless, flat or slightly elevated, dark brown to
slate or blue gray spot. It commonly appears on the face, the back of the
hands and feet or on the buttocks. Its slate gray to blue color is one of its
most distinguishing characteristics. Because of its dark color, it is often
mistaken for a nevus undergoing malignant degeneration. The fact that
it has shown no change in many years is an important, reassuring, prac-
tical point. The location on the face, back of the hands and buttocks is
also of some diagnostic import.

Juvenile Melanoma. A flat nevus which increases in size in
childhood is apt to be a juvenile melanoma. These are hairless and may
be elevated or even verrucous. They rarely ulcerate. The important point
clinically is that, upon biopsy of the lesion, mitotic figures and marked
junctional change suggestive of a malignant melanoma may be found. It
is extremely rare for these lesions to metastasize in childhood and, in
general, they should be regarded as benign.

Again, from a practical point of view, nevi on the palms of the hands
and feet, tips of the fingers or on the scrotum should be removed in child-
hood fvhen they are benign rather than delay until later in life when
there is a serious risk of malignant change.

Illa.hgmmt Melanoma. Unfortunately, the appearance of metas-
tases is f.requemly the first sign of a malignant melanoma. However, any
change in size, ulceration, irritation, bleeding or deepening of i

tion should be regarded as a potential sign of malignancy in a negvrl:lse::l:
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The Ears

The external ear is inspected as part of the general scrutiny of the skin
of the head and neck.

Hearing is easily tested by rubbing the tips of the thumb and forefinger
together very gently in close proximity to the ear. The force necessary to
produce a sound audible to the patient is an excellent guide to impaired
hearng, since normal hearing can detect the slightest motion, The canals
and ear drums are then inspected with the otoscope.

The Nose

Note the contour and symmetry of the nose. The patient’s head is
tipped slightly backward and the nostrils are inspected with the aid of a
light. The septum is transilluminated by flashing the light in one nostril
and looking in the other. Look particularly for deviation or perforation
of the septum.

The patency of each nostril is determined by having the patient breathe
through his nose while the other nostril is compressed. Further inspection
of the nostril may be performed with the aid of a nasal speculum.

Sonte LESIONS OF THE SKIN
Many lesions of the skin commonly occur on the face, scalp or neck,
so that it is appropriate at this point to consider certain of their physical
characteristics which are of diagnostic importance.

Pigmented Nevi

There are many varieties with which the surgeon must be familiar al-
though their clinical manifestations may not always be distinctive.

Intradermal Nevus. This is the common mole, a few of which
will be found on practically every patient. It derives its name from the
fact that the cells lie entirely within the dermis. The appearance of the
lesion varies considerably from a flat, pale, brown or pinkish macule to
a deep brown papillary warty excrescence. It commonly contains hair, an
important diagnostic point because the presence of hair nearly always is
indicative of the intradermal nevus and benignity. The intradermal nevus
rarely is found on the skin of the palms, soles, tips of the fingers or toes,
or on the scrotum.

Junctional Nevus.  This is an epidermal rather than a dermal
lesion and derives its name from the fact that histologically there is 2
looseness and irregularity of the cells at the junction of the epidermis
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so are usually seen in the midline over the forchead or scalp and at the
lateral angles of the palpebral fissures. They may be distinguished from
wens by their location and by the fact that the overlying skin is not at-
tached to the nodule (Fig. 7).

“wen” or “dermoid” near the angle of the jaw is indistinguishable
from 2 small parotid tumor and should be regarded as such until proven
otherwise by operative excision under circumstances which permit com-
plete resection of the parotid gland if indicated.

Metastatic Cancer

Nodules of metastatic cancer frequently appear on the scalp and neck.
These may closely simulate epithelial cysts. A “wen” which suddenly
appears on the scalp or neck in a patient with recognized cancer
should be regarded as a metastatic lesion until proven otherwise.

Metastases involving the skull often appear as smooth, rounded nodules
which simulate benign cysts of the scalp. Because of the way the scalp
slides deceptively over the nodule, one may gain the impression that the
nodule itself is moving unless great care is taken during palpation.

Senile Keratosis

Fair-skinned, blue-eyed individuals tend to develop brownish scaling
lesions which may degenerate into epidermoid cancer. At first the lesions
resemble ordinary freckles, but Jater brown warty excrescences appear;
these scale off and leave 2 superficial moist scab which is quickly covered
by a new growth of brownish scales.

Seborrheic Keratosis

This is a precancerous lesion which appears in later life as a superficial,
brownish, warty nodule covered with a moist, greasy scale. If there is a

history of progressive increase in size, the lesion may represent an early
stage of carcinoma.

Epidermoid Cancer

Cutaneous cancer commonly occurs on the scalp, face and neck. At
first it appears as a small, freely movable, slightly raised thickening of the
skin with superficial scaling. Ulceration soon follows. Lat

: er it appears as
a firm, indurated, excavated ulceration with a necrotic base fromp‘ivhiCh
considerable exudate may discharge (Fig. 8). A painless “infected ulcer”

of the skin is almost invariably epidermoid carcinoma. Fixation to the
u{:derlying fascial and muscle planes develops with progression of the
disease. The regional lymph nodes may be involved.
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justifies a wide excision biopsy. Lesions which are particularly subject to
trauma and lesions on the soles of the hands, feet and on the scrotum
should be removed prophylactically.

Pigmented Papilloma (Senile Wart)

These lesions appear usually after the age of forty, as slowly growing,
pedunculated brown nodules with a finely corrugated sucface. They may
appear singly or in crops over the face, neck and trunk. They are not
related to the pigmented nevus although frequently mistaken for moles.
Malignant change is very rare; when it does occur, it takes the form of a
slowly growing epidermoid carcinoma.

Sebaceous Cyst

The wen or sebaceous cyst frequently occurs on the scalp, behind
the ears and on the face and neck as a smooth, rounded nodule attached
to the overlying skin. Careful inspection may reveal the orifice of an
occluded sebaceous duct at the point of fixation to the skin. Infection is
common; it may lead to rapid increase in size and is usually accompanied
by tendemess, redness and induration of the surrounding tissues (Fig. 6).

Dermoid

Epithelial inclusion cysts simulate wens but are much Jess common.
They occur at points of fusion of the ectoderm in fetal development and

Fig. 6. Wen behind the ear; a common location. (Homans, Textbook of Surgery,
Charles C Thomas, Publishers.)
Fig. 7. Dermoid above the orbit. (Homans, Textbook of Surgery, Charles C
‘Thomas, Publishers.)
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so are usually seen in the midline over the forchead or scalp and at the
lateral angles of the palpebral fissures. They may be distinguished from
wens by their location and by the fact that the overlying skin is not at-
tached to the nodule (Fig. 7).

A “wen” or “dermoid” near the angle of the jaw is indistinguishable
from a small parotid tumor and should be regarded as such until proven
otherwise by operative excision under circumstances which permit com-
plete resection of the parotid gland if indicated.

Metastatic Cancer

Nodules of metastatic cancer frequently appear on the scalp and neck.
These may closely simulate epithelial cysts. A “wen” which suddenly
appears on the scalp or neck in a patient with recognized cancer
should be regarded as a metastatic lesion until proven otherwise.

Metastases involving the skull often appear as smooth, rounded nodules
which simulate benign cysts of the scalp. Because of the way the scalp
slides deceptively over the nodule, one may gain the impression that the
nodule itself is moving unless great care is taken during palpation.

Senile Keratosis

Fair-skinned, blue-eyed individuals tend to develop brownish scaling
lesions which may degenerate into epidermoid cancer. At first the lesions
resemble ordinary freckles, but later brown warty excrescences appear;
these scale off and leave a superficial moist scab which is quickly covered
by a new growth of brownish scales.

Seborrheic Keratosis

This is a precancerous lesion which appears in later life as a superficial,
brownish, warty nodule covered with 2 moist, greasy scale. If there is a

hisrory of progressive increase in size, the lesion may represent an early
stage of carcinoma,

Epidermoid Cancer

Cutaneous cancer comriionly occurs on the scalp, face and neck. At
ﬁr_st it appears as a small, freely movable, slightly raised thickening of the
skin with superficial scaling. Ulceration soon follows. Later it appears as
a firm, indurated, excavated ulceration with a necrotic base from which
considerable exudate may discharge (Fig. 8. A painless “infected ulcer”
of the skin is almost invariably epidermoid carcinoma. Fixation to the
u?derlying fascial and muscle planes develops with progression of the
disease. The regional lymph nodes may be involved.
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Fig. 8. Epidermoid carcinoma of the face.
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Fig. 9. Basal cell carcinoma of the eyelid. Note the weather-beaten skin,
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Basal Cell Carcinoma

This lesion commonly occurs about the eyes, ears or nose. At first it
resembles a small, pearly gray pimple. As it spreads, it has a firm, raised
margin which usually extends well beyond the area of ulceration. The
surface of the ulcer is similar to that seen in epidermoid cancer, but an
advancing raised edge extending well beyond the area of ulceration and
a lack of fixation are indicative of a basal cell lesion (Fig. 9). The under-
lying fascia, muscles and bone may be involved in advanced or neglected
cases. Metastases to lymph nodes are very rare.

III. THE ORAL CAVITY

A detailed examination of the oral cavity is essential since it is a com-
mon site of asymptomatic neoplasm. One must systematically visualize the
Tips, the teeth, the alveolar ridges, the buceal mucosa, the hard and soft
palate, the floor of the mouth, the tongue, the tonsils and the oropharynx.
The base of the tongue and the tonsillar area should be palpated, as
should any visible lesion within the oral cavity.

Usually the examination can be satisfactorily performed with a flash-
light, a tongue depressor and the palpating finger. However, a head light
or a reflecting mirror is very advantageous. Moreover, since the base of
the tongue, which is a frequent site of cancer, cannot be seen without
using a laryngeal mirror, the use of this instrument is an integral part
of a complete physical examination. It completes the examination of the
oral cavity and permits visualization of another common area of cancer,
the hypopharynx and larynx.

Inspection

Fuest inspect the lips, the gums and the teeth. The patient is asked to
grimace and expose the teeth and gums anteriorly. Then the lips may be
lifted away from the teeth with the aid of a tongue depressor. The mucosa
of the lips may be visualized at the same time. Malocclusion, adentia or
faulty dental hygiene should be noted.

The patient is now asked to open his mouth widely; the examiner
should then retract and thoroughly inspect the buccal mucosa. The gentle
use of a tongue depressor is essential. Visualize the opening of Stensen’s
duct on the buccal mucosa. The orifice appears as a minute dimple oppo-
site and, as the cheek is retracted, a little below the second upper molar
tooth (Fig. 10). The alveolar ridges are inspected at this point.

Have the patient place the tip of his tongue against the roof of the
mouth in order to expose the floor of the mouth. Wharton’s ducts, the
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Fig. 10. Exposure of the orifice of Stensen’s (parotid gland) duct.
Fig. 11. Exposure of the Boor of the mouth and the orifices of Wharton's (sub-

maxillary) ducts
\\3’
\ Y

Fig. 12.  Hemangioma of the palate.

openings from the submaxillary gland, are readily seen on either side of
the frenulum of the tongue (Fig. 11). Saliva may be seen issuing from
them, particularly if the floor of the mouth is dried with a cotton applica-
tor. The hard and soft palate and the uvula are best seen if the patient tips
his head slightly backward. Any abnormality is obvious (Fig. 12).

Now ask the patient “to stick ot his tongue” and carefully inspect all
surfaces. Note the circumvallate papillae on the dorsum and lateral sur-
faces of the tongue; their hypertrophy is common and may simulate neo-
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plasm. The retromolar triangle, which is the area on the alveolar ridge
at the lower pole of the tonsil behind the third molar tooth, is a fairly
common site for cancer; it is best scen if the tongue is pushed medially
with a tongue depressor.

Next ask the patient to open his mouth wide without protruding his
tongue, ond gently depress this organ with a tongue depressor to permit
visualization of the tonsils, the tonsillar pillars and the oropharynx,

Palpation

This is as much a part of a complete physical examination as is palpa-
tion of the rectum or vagina. It should be performed routinely in patients
over fifty years of age, especially males, because of the frequency of oral
cancer. It is absolutely essential if there are symptoms referable to the
oral cavity, if any lesion is seen, or if there are enlarged cervical lymph
nodes.

The palpating finger should be protected by a rubber glove or finger
cot. The floor of the mouth is felt bimanually; the submaxillary area can
be palpated thoroughly in this same manner (Fig. 13A). The buccal
mucosa is felt between the thumb and forefinger (Fig. 13B); the distal
portion of Stensen’s duct can also be appraised in this position. The
alveolar ridges and tonsillar area can be felt by sliding the fingers along
the floor of the mouth, crossing behind the last molar tooth and coming
out along the lateral side of the alveolar ridges. The tongue is felt by
holding it in the protruding position with one hand over a bit of gauze
and palpating it with the thumb and forefinger of the opposite hand
(Fig. 13C). Since palpation of the base of the tongue, the tonsils, the
hypopharynx, and the region of the pyriform sinus stimulates the gag
reflex, it may be postponed until the remainder of the physical examina-
tion has been completed (Fig. 13D).

The examination of the oral cavity is completed by a mirror examina-
tion of the base of the tongue, hypopharynx, larynx and nasopharynx.
The technique is depicted in Figures 14 and 15.

The region of the parotid gland and the preauricular lymph nodes are
now palpated before proceeding to examine the neck,

Lestons oF THE Onrar Cavrry
Cancer

The most important lesion of the oral cavity which must not be over-
locked in an elective examination is cancer. It may occur almost any-
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Fig. 13.  Palpation of the oral cavity, A, Bimanual palpation of the foor of the
outh and the submaxillary region, B, Palpation of the cheek and distal portion of
ensen’s duct. G, Palpation of the tongue. D, Palpation of the base of the tongue
d the hypopharynx.
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Fig. 14. A, Indirect laryngoscopy. The mirror should be warmed to prevent fog-
ging. Note the examiner has grasped the tongue over a piece of gauze and pulls it
forward. B, Composite diagram of the important structures to be visualized in the
larynx and hypopharynx. All may not be seen in a single view but can be visualized

by slight rotation of the mirror. The valleculae and the pyriform sipuses are com-
meon sites of cancer.

turbinate

.Fig. 15. A, Indiect nasopharyngoscopy; note that the tongue is depressed
with a retractor. B and C show the relationship of the nasal septum and the middle
and inferior turbinates.
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Fig. 17.

Fig. 16. Carcinoma of the buccal mucosa. The corer of the mouth is distorted
by retractton. Note the Jesion just beyond the ring retractor.

Fig. 17. Carcinoma of the tongue. The tongue is drawn to the right and an
irregular mass involves the left side of the tongue and floor of the mouth. Although
this large lesion was overlooked with the tongue protruded, it was easily recognized
by palpation.

where within the oral cavity, but usually spares the dorsum of the tongue
anterior to the circumvallate papillae. Its favorite sites are the sides and
undersurface of the tongue, the base of the tongue, the floor of the mouth,
the alveolar ridges and the buccal mucosa (Fig. 16). Any ulceration is
suggestive of cancer until proven otherwise by biopsy or a brief period of
judicious observation. The importance of palpation in evaluation has al-
ready been emphasized.

Cancer of the Tongue. This is the most common malignant
tumor of the oral cavity. It occurs at the base of the tongue, along the
edges or on the under surface and frequently spreads to the floor of the
mouth (Fig. 17). Its gross characteristics are those of a hard, indurated
necrotic ulcer. Metastases occur frequently and early. The submaxillary
and submental nodes are usually involved first in lesions in the anterior
two-thirds of the tongue. The deep cervical nodes are involved in cancer
of the posterior third and base of the tongue.

Cancer of the Lip.  This occurs predominantly in the male after
the age of fifty. It appears either as a superficial break in the mucosa at
the mucocutaneous juncture or as a warty excrescence. It may fungate,
but it commonly spreads as an indolent indurated ulcer (Fig. 18). Metas-
tases occur late. Centrally placed lesions usually involve the submental
nodes. Lateral lesions spread first to the submaxillary nodes. The lower
rather than the upper lip is almost invariably involved.
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Fig. 18. Carcinoma of the lip. On the left the tumor is warty and fungating.
On the right it appears as an indolent ulcer. (Homans, Textbook of Surgery,
Charles C Thomas, Publishers.)

Leukoplakia.  Leukoplakia first appears as a whitish translucent
patch overlying the mucous membranes of the tongue or cheeks; it may,
however, cover the entire intra-oral mucosa. In advanced cases it becomes
an elevated plaque with irregularly confluent areas. Fissuring and super-
ficial ulceration secondary to infection may also occur. Garcinoma may
arise in pre-existing areas of leukoplakia.

Benign Lesions of the Tongue

Much can be leamned from a careful inspection of the tongue. Its moist-
ness is a good indication of hydration, provided the patient is not a mouth
breather,

Characteristic changes are seen in vitamin deficiency states. In aribo-
flavinosis the papillae become flattened, and the tongue has a finely
pebbled appearance and deep reddish brown color. In pellagra the epithe-
lium of the tongue ulcerates superficially and leaves a raw painful sur-
face. A sore, painful tongue coated with whitish patches from which
monilia may be smeared and cultured is a common complication of pro-
longed and vigorous antibiotic therapy. It is also seen as a complication
in the chronically ill depleted patient with a polyvalent vitamin B
deficiency.”

Horizontal fissuring of the tongue is a congenital lesion of no clinjcal
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significance, but longitudinal fissuring is characteristic of syphilis. In geo-
graphic tongue the surface epithelium desquamates in irregular circinate
patches with central areas of healing. These irregular areas of desquama-
tion and healing give the tongue the appearance of a geographic map. The
considerable itching and burning which is often experienced usually
makes the patient suspect that he is suffering from advanced cancer. The
lesion is recognized by its characteristic pattern, its changing character
and complete lack of deep ulceration or induration.

Benign ulcers of the tongue occur from trauma, irritation from dis-
eased, jagged teeth, ill-fitting dentures and inflammation; they are painful
and superficial.

Tuberculosis produces a very painful superficial ulceration of the
tongue. It is almost invariably associated with active pulmonary tubercu-
losts. Cancer must always be considered in any ulceration of the tongue,
and to be safe, biopsy is frequently necessary.

Benign Lesions of the Lips, Teeth and Mucous Membrane

Herpes Labialis.  This acute, short-lived lesion appears as a tender,
raised, reddish, round crusted plaque on the mucosa of the lip. Its short
duration, absence of true ulceration and lack of induration are its dis-
tinguishing features.

Gingivitis.  This is characterized by reddening and tenderness of
the gums. The surface of the gums bleeds easily and a purulent exudate
may discharge from the margin of the gum.

The lead line of plumbism appears as a grayish black row of stippled
dots extending horizontally just below the free margin of the gum.

Chancre.  Primary syphilis produces a firm, indurated, painless,
button-like nodule on the lip. It may simulate cancer if ulceration ap-
pears. The submental or superficial cervical lymph nodes are usually in-
volved. Hinton and Wassenmann tests are negative at this stage. The °
diagnosis is established by darkfield examination.

Epulis. A nodular reddish brown tumor appearing on the outer
side of the alveolar ridges is characteristic of an epulis (Fig. 19D. It is firm
and nontender to palpation. Usually inflammatory in origin, it may rarely
be a true neoplasm.

Hutchinson'’s Teeth. Hutchinson'’s teeth, a manifestation of con-
genital syphilis, are now a rarity. The upper central incisors are affected;
the base of each tooth is broad and the biting surface is narrow and

notched.
Epithelial Cysts.  These commonly occur on the floor of the
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Fig. 19, Epulis. (Homans, Textbook of Surg

ery, Charles C Thomas, Publishers.)
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Fig. 20. Peutz-Jeghers Syndrome: The

Pigmented gman; ;;;:El\e oral mucosa
are readily seen on inspection. (Courtesy D, Ha

rold Jeghers ang New England
Journal of Medicine.)
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significance, but longitudinal fissuring is characteristic of syphilis. In geo-
graphic tongue the surface epithelium desquamates in irregular circinate
patches with central areas of healing. These irregular areas of desquama-
tion and healing give the tongue the appearance of a geographic map. The
considerable itching and burning which is often experienced usually
makes the patient suspect that he is suffering from advanced cancer. The
lesion is recognized by its characteristic pattern, its changing character
and complete lack of deep ulceration or induration.

Benign ulcers of the tongue occur from trauma, irritation from dis-
eased, jagged teeth, illfitting dentures and inflammation; they are painful
and superficial.

Tuberculosis produces a very painful superficial ulceration of the
tongue. It is almost invariably associated with active pulmonary tubercu-
losis. Cancer must always be considered in any ulceration of the tongue,
and to be safe, biopsy is frequently necessary.

Benign Lesions of the Lips, Teeth and Mucous Membrane

Herpes Labialis. ‘This acute, short-lived lesion appears as a tender,
raised, reddish, round crusted plaque on the mucosa of the lip. Its short
duration, absence of true ulceration and lack of induration are its dis-
tinguishing features.

Gingivitis. This is characterized by reddening and tenderness of
the gums. The surface of the gums bleeds easily and a purulent exudate
may discharge from the margin of the gum.

The lead line of plumbism appears as a grayish black row of stippled
dots extending horizontally just below the free margin of the gum.

Chancre. Primary syphilis produces a firm, indurated, painless,
button-like nodule on the lip. It may simulate cancer if ulceration ap-
pears. The submental or superficial cervical lymph nodes are usually in-
volved. Hinton and Wassermann tests are negative at this stage. The -
diagnosis is established by darkfield examination.

Epulis. A nodular reddish brown tumor appearing on the outer
side of the alveolar ridges is characteristic of an epulis (Fig. 19). It is firm
and nontender to palpation. Usually inflammatory in origin, it may rarely
be a true neoplasm.

Hutchinson’s Teeth. Hutchinson’s teeth, a manifestation of con-
genital syphilis, are now a rarity. The upper central incisors are affected;
the base of each tooth is broad and the biting surface is narrow and
notched.

Epithelial Cysts.  These commonly occur on the floor of the
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of chronic tonsillar infection, the regional cervical nodes will be enlarged
and palpable.

Peritonsillar Abscess.  In acute peritonsillar abscess the patient
has difficulty in opening his mouth. The tonsillar area is markedly swollen
and edematous. The involved tonsil appears to be pushed toward the
opposite side.

Tuberculosis of the Tonsil. ~ The tonsils are frequently the pri-
mary site of cervical tuberculosis. There may be little change in the ap-
pearance of the tonsil or it may be deformed or hypertrophied. Lymplhoma
may invade the tonsil, producing a smooth-surfaced enlargement.

Retropharyngeal Abscess.  The patient is an infant or child in
most instances. The lesion appears as a protrusion of the posterior pharyn-
geal wall. Palpation of any suspected inflammatory process involving this
area should always be performed with the patient prone or in the Tren-
delenburg position (Fig. 21). Suction should be available because the

Retropharyngeat
abscess

Fig. 21. Di ic d ion of pal ofa h 1
g palp bscess.
Be?use of the danger of rupture of the abscess and aspiration ;f it; c:nte:tsscflsxs
patient should be in Trendelenburg position and suction should be available nhe
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mouth. Dermoids may occur in the midline as firm, slightly cystic, round
nodules. A ranula appears as a superficial, tense, bluish, translucent swell-
ing on one or the other side of the frenulum. On its surface, Wharton's
duct may be distinguished. Cysts of the floor of the mouth should be care-
fully palpated bimanually. Thyroglossal duct cysts may bulge into the
floor of the mouth and are identified by their midline position and exten-
sion downward into the neck.

Melanosis of Buccal Mucosa and Intestinal Polyposis (Peutz
Jeghers Syndrome).  This is a remarkable syndrome characterized
by melanin deposits in the skin and buccal mucosa associated with polypo-
sis of the small intestine. There is often an associated anemia. Because
the patients complain of recurrent abdominal pain and constipation, ex-
ploratory laparotomy may be performed without the diagnosis being
established.

The majority of patients are dark complexioned. The melanin spots
are readily distinguished on physical examination if the face and buccal
mucosa are carefully inspected (Fig. 20).

Lesions of the Oropharynx

The Tonsils.  The mere presence of a slightly enlarged tonsil is
not abnormal. The tonsillar crypts may contain detritus, but this in itself
is of no significance.

Acute Tonsillitis, ~ The onset is sudden with fever and a “sore
throat”; the tonsils are swollen and reddened. The surface is frequently
covered with white spots which represent exudate issuing from the
tonsillar crypts. There may be injection and hyperemia of the adjacent
mucosa of the oropharynx.

Chronic Tonsillitis. This term is loosely applied to indicate
chronic disease of the tonsil which may take several different forms.
Hypertrophy of the tonsils may occur, which together with hypertrophy
of the pharyngeal tonsil (adenoids) leads to partial nasal obstruction
and reduced hearing. An unfortunate sequela of such nasal obstruction
is the “adencid facies.” The alae nasae are widened, and the patient tends
to hold the mouth open, thus creating an impression of stupidity. Re-
current attacks of acute tonsillitis result in scarring and distortion of the
tonsils, often with the accumulation of detritus and exudate in the crypt.
Pressure against the base of the anterior pillar with a tongue depressor
everts the tonsil and expresses such debris. If there is a significant degree



Submaxillery
gland

Fig, 22. Dragrammatic sketch of the positions of the parotid and submaxillary
salivary glands.

Fig. 23. “Mixed” tumor of parotid.
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lesion may perforate with immediate aspiration of the contents. Retro-
pharyngeal neoplasms may produce swelling in this area,

Tue Sarivary GLANDS
Parotid Gland

The position of the parotid gland is shown in Figure 22. Normally it
cannot be seen or defined by palpation. The opening of the parotid duct
(Stensen’s duct) may be identified as a minute dimple opposite the sec-
ond upper molar tooth (Fig. 10). It is readily seen if inflamed or pouting.

Parotitis.  On inspection, the enlarged gland stands out as a dif-
fuse swelling anterior to the ear and extending downward and backward
over the angle of the jaw. The orifice of Stensen’s duct will appear
swollen and reddened if the buccal mucosa is retracted with a throat
stick. In calculous parotitis, tiny flecks of calcareous deposits may lie at
the opening of the duct.

The inflamed gland can readily be defined by palpation. The distal
portion of Stensen’s duct can also be felt by introducing the gloved finger
into the mouth and palpating the cheek between the finger and thumb
just above the orifice of the duct (Fig. 13B). The differential diagnosis
between preauricular adenitis, cervical adenitis and parotitis may be diffi-
cult, Gareful identification of the borders of the parotid gland is particu-
larly helpful. Inflammation of the orifice of Stensen’s duct or a purulent
exudate discharging from it is excellent diagnostic evidence of inflamma-
tion of the parotid.

Pleomorphic (“Mixed”) Tumors of the Parotid. The gland is
usually diffusely enlarged, firm, nontender and slightly movable. A pleo-
morphic tumor of the parotid gland is usually slowly growing but may
reach considerable size (Fig. 23). Although distant metastases or involve
ment of the facial nerve are rare, the lesion should be regarded as malig-
nant. Recurrences after inadequate excision are common and become
progressively invasive causing great suffering.

The lesion may be mistaken for a dermoid cyst if the superficial por-
tion of the gland is involved at an early stage. This is particularly true if
the cervical extensions of the gland constitute the only enlargement. A
“dermoid cyst” at the angle of the jaw should always be regarded as a
potential tumor of the parotid gland until proven otherwise.
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ramus of the jaw, but bimanual palpation with the finger of one hand on
the floor of the mouth and the fingers of the other hand under the ramus
of the jaw is more efficient and more informative (Fig. 13A). Sub-
maxillary glands are frequently the site of calcarcous inflammation. They
may be involved with tuberculosis; occasionally tuberculous adenitis em-
braces the submaxillary gland and makes the original site of the inflamma-
tion difficult to determine. Tumors of the submaxillary gland are less
common than tumors of the parotid. They are much more likely to be
carcinomatous.

IV. THE NECK
Examinations of the head and neck should always be integrated because
of the frequency with which lesions of the head, face or oral cavity in-
volve the cervical lymph nodes.
Particular skill is required to examine the neck because the muscles,
fascial layers and the bony and cartilaginous structures mask physical
signs and are themselves easily mistaken for pathologic processes.

Inspection

First inspect the neck for asymmetry, swelling, pulsations, sinuses and
limitation of motion. The boundary of the anterior and posterior triangles

— -
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‘ Cerotid artery

i Sternomastoid m

Fig. 25. Composite diagram of the structures which must be

identified i -
tion of the neck. ieentitied in palpa
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Fig 24, Carcinoma of the parotid salivary gland. Note the slight asymmetry of
the mouth, indicative of involvement of the facial nerve.

Cancer of the Parotid. Cancer may be indistingnishable from a
pleomorphic tumor, but fixation and stony hardness indicate carcinoma.
Paralysis of the seventh nerve is an excellent diagnostic sign since it
occurs in cancer and is rare in pleomorphic tumors. As the neoplasm may
infiltrate and destroy only portions of the nerve, careful inspection may
be required to detect impairment of nerve function (Fig. 24).

Submaxillary Gland

This gland lies under and below the anterior ramus of the jaw (Fig.
22). It may be felt as 2 smooth, movable, nontender, flattened ovoid mass.
It becomes firmer and easier to palpate in older patients and may be mis-
taken for 2 tumor. Wharton's duct opens at the base of the tongue on
either side of the frenulum (Fig. 11). If the Hoor of the mouth is dried
with a swab and the tongue is stimulated with a bit of lemon juice, saliva
can be seen exuding from the duct. Failure to elicit a discharge of saliva
by this means is indicative of obstruction.

The enlarged submaxillary gland is easily outlined by palpation. The
examiner may stand behind the patient and pass his fingers beneath the
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Palpation should be done with the palmar surface of the tips of the
fingers; use a delicate rotary motion to detect the smooth, firm surface of
an enlarged node. Decp, firm palpation will press nodes into the muscles
so that they cannot be felt. Palpate the anterior triangle with one hand
behind the occiput to flex the neck in order to produce the proper degree
of relaxation (Fig. 26). The submental region is palpated with the
head flexed in a more neutral position (Fig. 27). The patient’s head is re-
turned to a neutral position and the trachea is identified. The head is then
inclined and rotated toward one side to permit palpation of the posterior
triangle (Fig. 28). Now palpate the supraclavicular region. The third
portion of the subclavian artery can be felt in the angle formed by the
posterior edge of the sternocleidomastoid and the clavicle. The back of
the neck is palpated with the patient’s head slightly extended. The ex-
aminer now stands behind the patient and again palpates the front and
sides of the neck. The supraclavicular region and the pulsations of the
subclavian artery can be palpated effectively from this position.

Tug Cervicar Lyster Nopgs

If the examiner finds an apparently enlarged cervical node or group of
nodes, he must scek an answer to the following questions:

1. IS IT AN CNLARGED LYMPH NODE OR IS
IT A NORMAL STRUCTURL?

The greater cornua of the hyoid bone and arteriosclerotic plaques at
the bifurcation of the common carotid artery are common sources of error;
these can readily be excluded with experience and care. The greater comnu
of the hyoid may be recognized since 1t moves when the patient swallows.
It can be identified by careful palpation as a bilateral symmetrically
placed structure connected with the hyoid bone. Arteriosclerotic plaques
at the bifurcation of the carotid are also best identified by their precise
location directly in contact with the common carotid artery opposite the
upper edge of the thyroid cartilage. These may also be bilateral.

2. WHAT ARE THE PHYSICAL CHARACTER-
ISTICS OF THE NODE OR NODES IN
QUESTION?
The size, consistency and discreteness of enlarged lymph nodes are of
considerable diagnostic importance. In metastatic cancer the involved
nodes are usually discrete, nontender, unilateral and of a firm or hard
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of the neck may be recognized if the neck is extended, thus placing the
sternocleidomasteid muscle under tension.

It is important to 1dentify the following anatomic structures: the ster-
nacleidomastoid muscle, the hyoid bone with its greater cornua, the thy-
roid cartilage, the trachea, the clavicle and the pulsations of the carotid
bulb and third portion of the subclavian artery (Fig. 25).

Fig. 26.

Fig. 28.

Fig. 26, Palpation of the anterior trsngle of the neck. One hand flexes the
patient’s head to obtain proper relaxation.
Fig. 27. Palpation of the submental region.
Fig. 28. Palpation of the posterior triangle of the neck. A light rotary motion of
the fingers is ial in the detection of slightly enlarged Iymph nodes.
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consistency. They may vary from the size of a pea to several centimeters
in diameter. Hodgkin's discase produces large, discrete, nontender nodes
of 2 firm, rubbery consistency (Fig. 29). Tuberculosis, on the other hand,
results in a softening, matting-together and conglomeration of the nodes,
often with fluctuation and occasionally with sinus formation (Fig. 30).
The inflammatory process is usually nontender. Actite pyogenic infections
produce enlarged, tender and discrete nodes. These may become con-
fluent if the condition becomes chironic; rarely abscesses develop. In con-
trast to tuberculosis, these changes are accompanied by classic signs of
inflammation, namely, swelling, redness, heat and tenderness. Fluctuation
indicates that the central area of the infection has become fluid and that
an abscess has formed. Fluctuation is elicited by compressing the swelling
with the finger of onc hand and palpating the swelling with one or two
fingers of the other hand (Fig. 31). If an impulse is transmitted from
the compressing finger to the palpating finger, fluid is present.

Low grade chronic inflammation of the scalp may lead to lymphatic
involvement which closely simulates Hodgkin’s disease or lymphoma.
Pediculosis is especially prone to do this. The hair should be carefully
examined for nits in such cases.

Fig. 31, Demonstration of fluctuation in an abscess resulting from Iymphadenitis,

(Homans, Textbook of Surgery, Charles C Thomas, Publishers.)
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Fig, 29, Hodgkin's discase of the Iymph nodes of the neck.
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Fig. 30.  Tuberculosis of the cervical Iymph nodes A, Cervical lymphadenop-
athy in a boy. The anterior nodes ate commonly infected from the tonsils; thase
posterior to the ear, from the adenoids, Nonspecific infections have a similar dis-
tribution. B, Tuberculosis of cervica] lymph nodes on the left in a young man,
(Homans, Textbook of Surgery, Charles C Thomas, Publishers.)
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3. WHEREL IS THE PRIMARY LESION?

A complete survey of the head, neck and oral cavity is necessary regard-
less of the location and physical characteristics of the node. The character
and location of the adenopathy are guides to the probable primary source.
The principal lymphatic chains and their sites of drainage are shown in
the accompanying diagram and table (Fig. 32).

Adenopathy in the posterior auricular or posterior cervical triangle in-
criminates the scalp. Submental nodes suggest a lesion in the lip or an-
terior two-thirds of the tongue. The superficial cervical nodes are usually
involved by lesions spreading from the alveolar ridge, tonsils, face or
lateral aspect of the tongue. Upper deep cervical involvement suggests
the base of the tongue, the nasopharynx or tonsillar area, the pharynx or
larynx. Midjugular involvement suggests the hypopharynx and larynx.
There is considerable overlap, however. Lesions close to the midline may
involve the contralateral nodes. Lesions which are well lateralized may
rarely produce infection or metastasis in nodes in the opposite side of the
neck. Similarly, lesions which ordinarily would be picked up by the
superficial nodes may first appear in the deep nodes. Consequently, one
must scrutinize the entire “watershed” whenever an obvious lesion is not
found in the probable drainage site. Remember that the thyroid gland is
an important source of neoplastic metastases to either the superficial or
deep cervical nodes.

The supraclavicular nodes are frequently involved by metastases from
the thoracic or abdominal viscera. Any neoplastic process which spreads
to the retroperitoneal or retropleural lymphatics may produce these so-
called “sentinel nodes” (Fig. 33). Cancer of the lung, the stomach, the
esophagus, the testicle or the cervix is especially prone to do so. Rarely
cancer spreading from the thoracic or abdominal viscera reaches the deep
or superficial cervical nodes without producing demonstrable involvement

of the supraclavicular chain.

The physical characteristics of the nodes are also helpful in identifying
a primary site. Inflammatory lesions commonly come from the teeth and
tonsils. Always suspect the tonsils in tuberculosis, If the nodes have a

d-xain most of the tongue, larynx, thyroid gland, trachea, nasopharynx, nasal cavi-
ties, palate, esophagas and other lymph nodes listed above, The inferior dee
flsl:mcal nodes are those below the posterior margin of the sternomastoid mus«:]e}7
ey drain the back of the scalp and neck, superficial toral regi .
sul;eriur deep cervical nodes. ¥ prctorsl xegion and the
- Supraclavicular lymph nodes are part of the deep cervical chai i
th.e back of the neck, superficial pectoral region, and ;I:y receivecel;:r’e.n?;ry;x:x:}lxz
axillary nodes. They may receive metastases from the abdominal or thoracic viscera
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Fig. 32, Diagram of the principal Iymph nodes of the neck.

1. Submental lymph nodes drain the central lower lip, floor of mouth and apex
of tongue Therr efferents drain into the submaxillaty and deep cervical nodes.

2. Submaxillary lymph nodes drain the medial palpebral commissure, cheek,
side of nose, upper lip, lateral lower Jip, gums and anterior part of margin of
tongue. Their efferents drain into the superior deep cervical nodes.

3. Preauncular lymph nodes drain the lateral surface of the ear and adjacent
temporal region. Their efferents pass into the supesior deep cervical nodes.

4. Posterior auricular lymyph nodes drain the posterior part of the temporoparietal
region, the upper part of the cranial surface of the ear and the back of the external
acoustic meatus. Their efferents pass to the superior deep cervical nodes.

5. Occrpital lymph nodes drain the occipital region of the scalp. Their efferents
pass to the supenor deep cervical nodes.

6. Superficial cervical lymph nodes are indicated by the heavily shaded area
along the sternomastoid muscle. They drain the lower parts of the ear and parotid
region, Their efferents pass into the superior deep cervical nodes.

7. Deep cervical lymph nodes form a chain along the carotid sheath from the
base of the shull to the root of the neck. These nodes are indicated by lightly
shaded areas. They are divided into superior and inferior groups. The superior deep
cervical nodes are those above the posterior edge of the id muscle. They
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as a diagnosis to be established by autopsy. Repeated examinations with
particular attention to the base of the tongue, the nasopharynx and the
tonsils will disclose the primary site.

Tue Tuyrom Granp

The normal thyroid gland is frequently palpable in slender individuals
on cither side of the trachea as a firm, smooth mass which moves upward
when the patient swallows. In obese or thick-necked individuals it cannot
be felt.

When an enlargement of the thyroid is noticed, its size, extent, consist-
ency and vascularity must be determined. The examiner should stand
behind the patient and endeavor to identify the trachea for possible dis-
placement. He then outlines the thyroid with fingers, and as the pa-
tient swallows, the gland is allowed to slip between the fingers for com-
parison of the two sides (Fig. 34A). Nodular areas are easily detected.
For more complete evaluation of each lobe, the sternocleidomastoid is
retracted with one hand and palpation performed with the other (Fig.
34B). One feels specifically for irregularities and for a thrill. The lower
pole is probably retrosternal if it cannot be felt. Percussion of the area of
retrosternal dullness may confirm this impression.

t The examiner now stands in front of the patient. The vessels of the

upper pole can be palpated and the degree of vascularity estimated by
placing the thumb under the anterior edge and the finger behind the pos-
terior edge of the stemocleidomastoid muscle (Fig. 34C). The lobe can
be brought into sharp relief and its entire surface and consistency ap-
praised if the trachea is displaced toward it with the thumb of the op-
posite hand (Fig. 34D).

Lesions of the Thyroid Gland

Goiter.  1If the examination is performed precisely in the manner

described, it is comparatively easy to recognize the diffuse cystic swelling
of a colloid goster, the firm discrete nodule of a solitary adenoma, the ir.
regular nodular gland of an adenomatous goiter and the soft vascular en-
largement of classic Graves’ disease.

Hyperthyroidism. The signs of hyperthyroidism may be obvious
enough to be recognized at a glance (Fig. 1), or so masked that they
escape the attention of all but the most experienced clinicians.

The evidence of hyperthyroidism within the gland itself rests on the
detection of an increased vascularity. A palpable theill and an andible
bruit are classic, but are present only in the more advanced cases. Palpa-
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Fig. 33. M 1c cancer in a supraclavicular lymph node (sentinel node). The

patient had carcinoma of the cervix uteri.
particularly discrete, rubbery consistency suggestive of lymphoma, con-.”
firmatory evidence may be found in an enlarged liver or spleen or in
lymphadenopathy elsewhere in the body. When cancer is suspected,
either because of the physical characteristics of the nodes or because no
other explanation can be found, onc must examine and re-examine all
the potential sites.

4. WHAT IF NO FRIMARY SITE IS EVIDENT?

Search the nasopharynx and nasal sinuses by mirror examination,
endoscopy and x-rays. A small asymptomatic neoplasm in these areas may
produce extensive cervical metastases. If this search is fruitless, biopsy of
the node is necessary. Occasionally the histologic character of the metas-
tasis suggests the primary site. The thyroid gland may be inculpated even
though it appears normal to palpation Frequent re-examination of all the
potential primary sites is indicated if the biopsy discloses metastatic cancer
but fails to indicate its source. There are many examples on record in
which a primary site for obvious cervical metastases was found only after
repeated examinations over a period of many weeks.

Primary branchiogenic carcinoma (carcinoma developing in a branchio-
genic cyst), if it occurs at all, is so rare that it should be dismissed except
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tion of the superior pole vessels (Fig. 34C) may give a clue to increased
blood flow and is a useful mancuver in following the involution of the
gland during preparation for surgery.

Care must be taken both on palpation and auscultation not to mistake
the transmitted signs from the carotid vessels, especially in the case of the
hypertensive patient.

Signs of hyperthyroidism are not confined to the local examination.
Whether the gland is nodular, diffusely enlarged or appears normal, one
maust be alert for the eye signs, the tremor, the warm, moist hands, the
fine-textured skin with its dermographia and the full pulse associated
with a widened pulse pressure.

Exophthalmos may or may not be present. It is usually bilateral, but
may be unilateral. The various special signs associated with exophthalmos
relate to the abnormal position of the eyeball; these per se are not indica-
tive of hyperthyroidism.

EYE SIGNS ASSOCIATED WITH EXOPHTHALMOS

Lid lag (Von Graefe's sign). The upper lid lags behind the lower lid as the
patient looks down; this exposes the eyeball.

Failure of convergence (Moebins’ sign). In attempting to look at an object close
to the midline, one or both eyes fail to converge toward it.

Retraction of the upper lid (Stellwag’s sign). The upper lid is retracted, and
often there are spasmodic contractions of the lid as the patient laoks upward. The
patent winks less than normally.

Failure to wrinkle the forehead (Joffroy’s sign). There is no wrinkling of the
forehead when the patient attempts to look over his head.

Latent Hyperthyroidisms. Mild hyperthyroidism may simulate heart
disease, neurasthenia, anemia or tuberculosis. In fact, in all cases of heart
disease or tuberculosis, hyperthyroidism must be specifically excluded as
2 potential concomitant disorder.

The history is often of more diagnostic value than the physical exami-
nation, but whenever a patient with fair skin and warm moist hands has
a presenting complaint of fatigue, lassitude or loss of weight, the examiner
should suspect hyperthyroidism. In many instances response to therapy is
required to establish the diagnosis, since the basal metabolism, radioiodine
uptake and other diagnostic measures may all be within the normal range.

Th.yro.iditis. Three distinct types may be recognized on physical
examination:

Subacute Nonspecific Thyroiditis. This condition occurs much more

frequently in women than in men. The onset is sudden, with symptoms
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Carcinoma of the Thyroid. A solitary nodule in the thyroid well
may be the only manifestation of carly malignancy. Since the differential
diagnosis between a benign cyst or benign adenoma and malignancy is
impossible, such lesions must be regarded as cancer until proven other-
wise by operation.

Occasionally a solitary nodule in the thyroid gland is associated with
obvious metastatic involvement of the cervical nodes; this makes a diag-
nosis of malignancy faitly obvious.

Advanced cancer is characterized by a stony hard, irregularly nodular
gland which is fixed to the underlying nissues. Esophageal or tracheal
compression with difficulty in swallowing or breathing may occur. Hoarse-
ness indicative of paralysis of the recurrent laryngeal nerve is particularly
suggestive of cancer.

Lateral Aberrant Thyroid Tumors. Small, relatively slow-growing
carcinomas of the thyroid, especially of the papillary type, may produce
metastases to the cervical glands before there is any detectable abnormality
in the thyroid. The deep cervical glands above the level of the thyroid
cartilage are usually involved The involved glands resemble normal
thyroid histologically and from this the term “lateral aberrant thyroid
tumors” is derived.

ConcentraL Lesions or tHE Neck; Carotip Booy Tumors
Congenital Lesions

A knowledge of the embryologic dertvation of cysts and sinuses of the
neck is of considerable help 1n their identification. The lines of closure of
the first and second branchial clefts are shown in Fig. 36.

The sites at which remnants of the thyroglossal duct and the first and
second branchial clefts are usually found are outlined in Fig, 37.

Thyroglossal Duct Cysts.  These congenital cysts occur anywhere
between the base of the tongue and the isthmus of the thyroid. They are
characteristically located in the midline, but approximately one out of five
is sufficiently lateral in location to cause confusion with a branchial cleft
cyst. ‘The diagnosis is established by the fact that the cyst moves upward
when the patient protrudes his tongue. Occasionally infection may occur
with the establishment of a draining sinus in or near the midline.

Branchiogenic Cysts and Sinuses.  Branchiogenic cysts are always
located anterior to the sternocleidomastoid muscle at abont the level of
the carotid bifurcation. Their position is approximated by the junction of
the upper and middle third of the anterior edge of the sternocleido-
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of pain in the throat, neck and thyroid gland. The temperature may rise
to 104 or 105° F, The gland is enlarged, firm and exquisitely tender,
especially in the carly stages. The process is usually diffuse, but may in-
volve one side more than the other. The tenderness and the sudden onset,
often following an upper respiratory infection, are the significant diag-
nostic points.

Riedel's Struma. The onset is insidious, the first symptoms being
those of gradual trachea] compression. The gland is replaced by firm,
dense, fibrous tissuc which generally results in an irregular enlargement.
The consistency of the gland is so hard that the process is usually indis-
tinguishable from cancer.

Hashimoto’s Struma.  The first symptom is usually the presence of a
lump in the neck. The gland is diffusely, but not uniformly, enlarged
and is of a firm, rubbery consistency. It may suggest an ordinary ade-
nomatous goiter, but tends to be less nodular. Symptoms of mild hypo-
thyroidism are common. The condition is predominately seen in females
who have just passed the menopause.
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Adematous goiter. Such massive enlargement is rarely seen today.
(Boston City Hospital case.)
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Fig. 38. Branchial cleft cyst. (Homans, Textbook of Surgery, Charles C Thomas,
Publishers.)

mastoid muscle (Fig. 38). Secondary infection is common and the usual
signs of inflammation may appear with a sudden increase in the size of
the swelling. Occasionally a small sinus is the only evidence of this con-
genital abnormality (Fig. 39). In such instances, slight traction on the
smus may make it stand out sufficiently to be Ffelt directly under the skin
extending upward under the edge of the anterior belly of the digastric
muscle.

Cystic Hygroma.  This congenital anomaly of the lymphatics is
most commonly located m the neck. It appears as a large cystic swelling
which is translucent. It usually extends over a large area and may involve
the entire neck and supraclavicular area. It may be bilateral (Fig. 40).

Torticollis. This abnormal rigidity of the sternocleidomastoid
muscle may be congenital or acquired. It produces a characteristic twist to
the neck (Fig. 41). It is often associated with facial asymmetry if of long
standing; the features on the affected side are smaller. In infants a small
mass is sometimes palpable within the substance of the muscle.

Carotid Body Tumors

Tumors of the carotid body are frequently mistaken for congenital cysts
of the neck. They arise at the bifurcation of the common carotid artery;
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Fig. 36. Embryological derivation of lower face, ear and upper neck from the
first and second branchial arches. The theoretical lines of closure of the first and
second branchial clefts are shown in dotted lines. (Reprinted from Annals of Sur-
gery, by permission.)

Thyroglossal
{midline)

Fig. 37, Arcas in which we expect to find remnants of the thyroglossal duct,
the second branchial cleft, and the first branchial cleft. (From Bill, Jr., A. H,, in
Surgical Clinics of North America, December 1956.)
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Fig. 42, Carotid body tumor. Note that the lesion extends upward beyond the
level of the carotid bifurcation, an important distinguishing point from branchial
cleft cyst.

this point lies just beneath the anterior edge of the sternocleidomastoid
muscle opposite the upper border of the thyroid cartilage. In contradistine-
tion to branchial cleft cysts, they lie more deeply in the neck and more
anterjorly; they enlarge upward so that the largest portion of the tumor is
above the carotid bifurcation (Fig. 42). They may bulge into the
pharynx.

Tue Arpratsar, or Opscure Cervicar Pamy

Pain in the neck radiating into the shoulder or down the arm is a fairly
common complaint. It is often ascribed to “cervical neuritis” or “neural-
gia.” It may be due to arthritis of the cervical spine. In such cases one

should exclude 2 cervical rib, the scalenus anticus syndrome and cervical
disk.

Cervical Rib; Scalenus Anticus Syndrome

A supernumerary rib attached to the seventh cervical vertebra may be
unilateral or bilateral. Usually jt is an incidental physical finding detected
on careful palpation of the neck or it may be seen on an x-ray film taken
for some other reason. Ordinarily it is of no dlinical significance, Ocea-
sionally, however, cervical ribs produce symptoms from Ppressure against
the brachial plexus. The usual complaints include pain in the neck or
shoulder radiating down the arm, numbness and tingling in the arm or
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Fyg 39. " Fg 0.
Fig. 39. Branchial cleft sinus in an infant. Note the nipple of skin at the
sinus opening.
Fig. 40. Cystic hygroma mvolving the entire neck in an infant.

iy,
Fig. 41. Torticollis (wryneck).
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Second, lateral herniation of the disk produces the signs of nerve oot
compression; late in the course of the discase there may be long-tract signs.
The lateral herniation may be of two types. In one the history is of short
duration and is usually associated with a frank herniation of the nucleus
pulposus. In the other type there is a more chronic history, and the condi-
tion is associated with narrowing of the interversebral foramen and in-
volved space by hypertrophic spurs. The cervical herniated disk usually
occurs between the fifth and sixth vertebrae with involvement of the sixth
cervical nerve root, or between the sixth and seventh vertebrae with in-
volvement of the seventh cervical root.

The patient tends to carry his head jn slight forward flexion, since ex-
tension of the neck increases the pain. The physical signs can be ex-
plained on a mechanical basis. Anything which increases the compression
of the nerve root increases the pain. Coughing, sneezing or straining at
stool all increase the compression; carrying heavy objects with the in-
volved arm increases the pain because of traction on the nerve root.

Disk Involved Cs— 06 GG - 07
Pain Top of shoulder Posterior aspect of arm

Loteral aspect of arm Lateral aspect of forearm
Dorsal aspect of fore- |Sometimes medial to and
arm and wrist beneath scapula
ti anterior chest wall
Paresthesias | Dorsal aspect ot fore- Loteral aspect of forearm and
arm and hand info base] dorsal aspect of hand info index

of thumb and index and middle fingers
tingers

Local Over spine and lamina  |Qver spine and lamina of

Tenderness || of Cgand Gg Cgand G,

Motor Biceps Triceps

Weakness SOI’T}E'II’T\ES deltoid and  [Sometimes extensors of hand
spinati and fingers

Adrophy Maximal of biceps Moximal of triceps

Reflexes Diminished o absent Diminished to absent triceps
biceps reflex reflex

Sensation Hypolgesia over

CG dermatome

Hypalgesia over C7 dermatome

Fig. 43. Localization of lateral herni:

d cervical intervertebral disks.
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hand and coldness and numbness of the hand or forearm. In some in-
stances the symptoms are predominantly neurologic, suggesting a periph-
eral neuritis; 1n others they are largely circulatory, simulating Raynaud's
disease,

Similar symptoms may occur if the brachial plexus is post-fixed, which
means 1t comes off the spinal cord so low that it may impinge against the
first rib. This is known as the scalenus anticus syndrome since this muscle
at its attachment to the rib forms a narrow angle through which the bra-
chial plexus passes. One should suspect the syndrome in patients who
have obscure pain in the neck, shoulder or arm with bizarre vascular or
neurologic changes in the hand or forearm.

The patient is often a female who has undertaken unaccustomed man-
ual labor, but the syndrome occurs in males. It is fairly common among
military personnel. Any activity which produces a downward pull or drag
on the arm or shoulder may bring on the syndrome.

The physical findings are fairly characteristic. Circulatory changes in
the arm such as ischemia or cyanosis may be present. Atrophy of the
forearm or hand, particularly the thenar eminence, is common. The cer-
vical rib is rarely palpable in patients in whom there are symptoms.
Usually there is some tenderness over the inner portion of the supraclavic-
ular fossa associated with spasm in the scalene muscle.

Special Tests for the Scalenus Anticus Syndrome. Any motion
which tenses the scalenus anticus muscle will aggravate the pain. It can
usually be produced by passive depression of the shoulder and forced
turning of the head to the affected side. Conversely, relaxing the muscle
by passive elevation of the shoulder usually alleviates the pain. A bruit
may be heard if the subclavian artery is compressed. The vascular com-
pression test of Adson is significant. It is performed as follows: Seated up-
right with arms on knees, the patient takes a deep breath and holds it and
tumns his elevated chin to the affected side. An alteration or obliteration
of the radial pulse or a change in blood pressure indicates that the sub-
clavian artery is being compressed.

Dislocation of Cervical Nucleus Pulposus

A herniated disk in the lower cervical regions produces two distinct
syndromes.

First, if the hemniated disk is in the midline, the signs of spinal cord
compression are produced. The physical findings include weakness of the
lower extremities, spasticity, hyperactive reflexes, subsequent sensory
changes and involvement of the sphincters. Involvement of the upper ex-
tremities is usually secondary in this type of hemiated cervical disk.
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Second, lateral herniation of the disk produces the signs of nerve root
compression; late in the course of the discase there may be long-tract signs.
The lateral herniation may be of two types. In one the history is of short
duration and is usually associated with a frank hemniation of the nucleus
pulposus. In the other type there is 2 more chronic history, and the condi-
tion is associated with narrowing of the intervertebral foramen and in-
volved space by hypertrophic spurs. The cervical herniated disk usually
occurs between the fifth and sixth vertebrae with involvement of the sixth
cervical nerve root, or between the sixth and seventh vertebrae with in-
volvement of the seventh cervical root.

The patient tends to carry his head in slight forward flexion, since ex-
tension of the neck increases the pain. The physical signs can be ex-
plained on a mechanical basis. Anything which increases the compression
of the nerve root increases the pain. Coughing, sneezing or straining at
stool all increase the compression; carrying heavy objects with the in-
volved arm increases the pain because of traction on the nerve root.

Disk Involved 05- CG Cs - C.,

Pain Top of shoulder Posterior aspect of arm
Lateral aspect of arm  |Lateral aspect of forearm
Dorsal aspect of fore- [Sometimes media! to and

arm and wrist beneath scapula
Sometimes anterior chest wall
Paresthesias | Dorsal aspect ot fore- Latera!l aspect of forearm and
arm and hand into base| dorsal aspect of hand into index
of thumb and index and middle fingers
fingers
Local Over spine and lamina  |Over spine and laming of
Tenderness || of Ggand Gg Cgond C,
Motor Biceps Triceps
Weakness || Sometimes deltoid and

Sometimes extensors of hand

spinati and fingers
Atrophy Maximal of biceps Maximal of triceps

Refiexes Diminished 1o absent Diminished fo ebsent triceps
biceps reflex reflex

Sensation | Hypalgesia over

(}6 dermatome

Fig. 43.  Localization of lateral herniated cervical intervertebral disks,

Hypolgesia over G dermatome
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hand and coldness and numbness of the hand or forearm. In some in-
stances the symptoms are predominantly neurologic, suggesting a periph-
eral neuritis; in others they are largely circulatory, simulating Raynaud's
disease.

Stmilar symptoms may occur if the brachial plexus is post-fised, which
means it comes off the spinal cord so Jow that it may impinge against the
first rib, This is known as the scalenus anticus syndrome since this muscle
at its attachment to the rib forms a narrow angle through which the bra-
chial plexus passes. One should suspect the syndrome in patients who
have obscure pain in the neck, shoulder or arm with bizarre vascular or
neurologic changes in the hand or forearm.

The patient is often a female who has undertaken unaccustomed man-
ual labor, but the syndrome occurs in males. It is fairly common among
military personnel. Any activity which produces 2 downsward pull or drag
on the arm or shoulder may bring on the syndrome.

The physical findings are fairly characteristic. Girculatory changes in
the arm such as ischemia or cyanosis may be present. Atrophy of the
forearm or hand, particularly the thenar eminence, is common. The cer-
vical rib is rarely palpable in patients in whom there are symptoms.
Usually there is some tenderness over the inner portion of the supraclavic-
ular fossa associated with spasm in the scalene muscle.

Special Tests for the Scalenus Anticus Syndrome. Any motion
which tenses the scalenus anticus muscle will aggravate the pain. It can
usually be produced by passive depression of the shoulder and forced
turning of the head to the affected side. Conversely, relaxing the muscle
by passive elevation of the shoulder usually alleviates the pain. A bruit
may be heard if the subclavian artery is compressed. The vascular com-
pression test of Adson is significant. It is performed as follows: Seated up-
right with arms on knees, the patient takes a deep breath and holds it and
turns his elevated chin to the affected side. An alteration or obliteration
of the radial pulse or a change in blood pressure indicates that the sub-
clavian artery is being compressed.

Dislocation of Cervical Nucleus Pulposus

A hemiated disk in the lower cervical regions produces fwo distinct
syndromes.

First, if the herniated disk is in the midline, the signs of spinal cord
compression are produced. The physical findings include weakness of the
lower extremities, spasticity, hyperactive reflexes, subsequent sensory
changes and involvement of the sphincters. Involvement of the upper ex-
tremities is usually secondary in this type of herniated cervical disk,
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oropharyny. The ulcerations have a grayish white center and are sur-
rounded by an arca of hyperemia and redness. The intervening mucosa
appears quite normal. In advanced cases the buccal mucosa may be in-
volved. There is usually a very fetid odor ta the breath. The cervical
lymph nodes may be enlarged, but rarely suppurate.

Infections of the Upper Lip.  The Joose tissue of the upper lip
is a dangerous site for infection. Squeezing or trauma to a furuncle in
this area may lead to a fulminating cellulitis. Cavernous sinus thrombosis
may complicate a carbuncle of the upper lip from infection spreading
through the angular veins. Edema of the upper face and cyelids, ptosis
of the eye, high fever and coma characterize this highly fatal complica-
tion. Fortunately, since the introduction of antibiotics, this entity is rarely
seen. .

Carbuncle.  The back of the neck is a common site for carbuncles.
A downward and lateral spread of the lesion is favored by the thick skin,

Fig, 45.  Carbuncle on the back of the neck. A, The fat col
along which the infection spreads. B, Appearance of the ]csi:n.ugngi:i;:’; X:)cfda(
carbuncle. The black areas represent pus. Note that the extent of t}'zc lesion in the

fascia exceeds that of the skin pustules. (H,
Thomes Bablon) P! s. (Homans, Texthook of Surgery, Charles C
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Lateral bending of the head toward the side of the lesion increases the
pain, and lateral bending away from the side of the lesion decreases it.
Pressure on the top of the slightly extended head produces exquisite pain.
Bilateral jugular compression increases the pain, and there may be tender-
ness to percussion over the lesion lateral to the lower cervical spines.

1t is usually possible to localize the site of a lateral herniated disk on the
basis of the symptoms and physical findings (Fig. 43).

Inrecrions or THE Heap anp Neck

Acute Alveolar Abscess.  Infection arising in the root of a tooth
may spread to the cheek or floor of the mouth. Massive swelling with red-
ness, edema and tendemess of the upper or lower jaw occur (Fig. 44).
The patient can barely open his mouth. The infection may break through
the floor of the mouth, producing a deep cervical infection. Failure to
recognize the true nature of the disorder has led to ill-advised incision of
the face or neck.

Vincent’'s Angina (trench mouth). Vincent's angina is an exuda-
tive and ulcerative stomatitis associated with the presence of a spirochete
and a spindle-shaped bacillus. It occurs in early adult life, being very rare
after the age of forty. The lesions are characterized by irregularly dis-
tributed ulcerations, particularly over the hard and soft palate, tonsils and

ﬁﬁ/’;\ﬁ

Fig. 44. Right alveolar abscess.



Chapter 3

EXAMINATION OF THE
BREAST

The examination of the breast is a critically important part of the phys-
ical examination because the detection of early asymptomatic cancer of
the breast rests entirely upon it.

The normal female breast varies considerably in size, shape and con-
sistency. The virgin breast is smooth, cone-shaped and of a firm, elastic
consistency. It is often sensitive to palpation, especially in the premen-
strual period. The borders of the breast are sharply defined and the entire
structure may be moved freely over the chest wall. Later in life, and par-
ticularly following gestation and lactation, the breast undergoes involu-
tional changes, develops an irregular consistency and loses its sharply de-
fined borders and shape. The proportion of fat in the breast varies with
the habitus. In the obese individual, the breast usually becomes large
and pendulous. In the thin individual, it becomes small and atrophic.

In addition to the changes in the breast which accur with age, there are
varying degrees of fullness and thickness in normal breasts. The cyclic
changes which accompany menstruation result in epithelial hyperplasia
and involution associated with fibrosis. These can be detected on physical
examination as areas of ill-defined granular consistency. Marked changes
of this sort result in the clinical picture of fibroadenosis or chronic cystic
mastitis.

If the normal female breast is felt between the finger and thumb, one
nearly always obtains a sensation of distinct nodosity. However, if the

Page 55
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the numerous hair follicles and the presence of fat columns extending
downward to the fascia (Fig. 45). The lesion appears as a many-headed
boil with a central area of necrosis surrounded by a rim of purple cyanotic
edematous skin which, in tumn, is surrounded by a lateral rim of redness
and cellulitis (Fig. 45).

Deep Cervical Abscess and Cellulitis.  Infections from the oral
cavity, including those from infected teeth, may enter the neck deep to
the cervical fascia. The lesion is usually confined to one side of the neck
and is characterized by a superficial brawny edema and redness. Because
of the depth of the lesion, fluctuation cannot be clicited. As the infection
spreads within the visceral compartment, edema of both pharynx and
larynx may occur, with difficulty in breathing and swallowing. Frequently
the original site of this lesion cannot be found. However, there is no dif-
ficulty in recognizing the nature of the process by its deep character, its
diffuse extent, the brawny induration and redness and the Jack of Buctua-
tion.

Ludwig's Angina.  Ludwig’s angina is a particular form of deep
infection which involves the floor of the mouth, the submaxillary regions
and the deep tissues of the neck down to about the level of the hyoid
bone. In contrast to the usual deep cervical abscess, this lesion often be-
comes bilateral, spreads rapidly and produces extensive induration and
swelling of the floor of the mouth. The tongue may be pushed upward
and backward, thus forcing the patient to hold the mouth open and inter-
fering with swallowing and breathing. Edema of the glottis with respira-
tory obstruction frequently ensues. The condition may prove to be fatal
before redness or fluctuation of the neck appear. Here again the liberal
use of the antibiotics has made this an extraordinarily rare condition.
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Palpation

Palpation of the supraclavicular and axillary regions is best carried out
with the patient in a sitting position. Palpate the supraclavicular region
gently with the tips of the fingers while the patient keeps her arms at her
sides (Fig. 48). It is advisable to repeat this part of the examination from
behind the patient as in the examination of the neck (Fig. 49). The pa-

y e
g d bl
Fig. 48, Palpation of the supraclavicular region from in front of the patient.

Fig. 49. Palpation of the supraclavicul

region from behind the patient.
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breast is flattened against the chest wall with the palm of the hand, the
patient being in the supine position, this sensation of nodosity disappears.
A distinct nodule which can be clearly recognized when the breast is com-
pressed in this manner must be regarded as a tumor until its nature has
been determined by histologic examination.

Whether or not there are complaints referable to the breast, it is always
necessary to carry out a detailed and systematic examination.

Inspection

The patient sits in an erect position stripped to the waist (Fig. 46).
The size and symmetry of the breasts are observed. Note the presence or
absence of skin discoloration, ulceration, dimpling, edema, deformity or
retraction of the nipples. Ask the patient to raise and lower her arms.
During this maneuver the examiner looks for fixation of the skin or nip-
ples, a shift in the relative position of the nipples or distortion of the
breast due to fixed masses (Fig. 47). The axillae are inspected for evi-
dence of swelling due to enlarged lymph nodes or superficial infection.

Fig. 46.

Fig. 46. Inspection of the breasts with the patient in sitting position, arms at
sides. Notice retraction of the right nipple and elevation of the right breast. Case
of carcinoma of right breast.

Fig. 47. Inspection of the breasts with the patient in sitting position during
elevation of the arms. Note the shift in position of right nipple and dimpling of
the skin as compared to Figure 46,
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with the flat of the fingers and the palm of the hand parallel to the con-
tour of the breast. First palpate the breast with the patient’s arm in a re-
laxed position at her side (Fig. 51), and then with her arm raised above
her head (Fig. 52). Kneading the breast between the fingers gives an im-
pression of the general consistency, but it is absolutely worthless as a
means of detecting small masses. It may be necessary for the examiner to
use both hands in palpation if the breasts are large and thick.

Fig. 52. Palpation of the breast. arm above head.

I. THE APPRAISAL OF A MASS OR NODULE
IN THE BREAST

Detection of a lesion during the examination requires definition or
elucidation of the following points:

L LOCATION?

It is customary to designate the location of a lesion according to the
quadrant of the breast in which it lies (Fig. 53).

2. IS THE LESION SINGLE OR MULTIPLE?

Multiple nodules suggest benign cystic disease or fibroadenosis; 2 single
nodule is likely to be a neoplasm no matter how benign it appears on
palpation.

3. WHAT IS THE SENSITIVITY AND CON-
SISTENCY OF THE MASS?

) Tenderness suggests an inflammatory or cystic lesion. A hard, painless
irregular nodule is characteristic of cancer.
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Fig. 50. Palpation of the axilla. Note that the patient's arm is supported to relax
the pectoral muscles.

tient’s pectoral muscles must be relaxed in order to palpate the axilla
properly. This is accomplished by supporting the arm with one hand
while the axilla is gently explored with the tips of the fingers of the other
hand (Fig. 50). The anterior and posterior axillary folds are also palpated
in this position.

The patient then assumes the supine position; the shoulders should be
elevated by a small pillow. Palpation is performed gently and precisely

Fig. 51. Palpation of the breast: arm at side.
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with the flat of the fingers and the palm of the hand parallel to the con-
tour of the breast. First palpate the breast with the patient’s arm in a re-
laxed position at her side (Fig. 51), and then with her arm raised above
her head (Fig. 52). Kneading the breast between the fingers gives an im-
pression of the general consistency, but it is absolutely worthless as a
means of detecting small masses. It may be necessary for the examiner to
use both hands in palpation if the breasts are large and thick.

Fig. 52.  Palpation of the breast: anm above head.
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Fig. 50  Palpation of the axilla. Note that the patient’s arm is supported to relax
the pectoral muscles.

tient's pectoral muscles must be relaxed in order to palpate the axilla
properly. This is accomplished by supporting the arm with one hand
while the axilla is gently explored with the tips of the fingers of the other
hand (Fig. 50). The anterior and posterior axillary folds are also palpated
in this position.

"The patient then assumes the supine position; the shoulders should be
elevated by a small pillow. Palpation is performed gently and precisely

Fig. 51.  Palpation of the breast: amm at side.
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Fig. 54. Determination of mobility of the breast.
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Fig. 55. Demonstration of dimpling of the skin in 2 carcinoma of the breast.
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Fig. 53, Diagram showing the frequency of cancer in each quadrant of the breast
(Peter Bent Brigham Hospital series).

4. 15 THE LESION FIXLD TO THE CHEST
WALL?

Fixation of a Jesion to the chest wall usually indicates advanced carci-
noma. The mobility of a lesion is demonstrated by taking the breast be-
tween the hands and gently moving it over the chest wall (Fig. 54).

5. IS THERE DIMPLING OF THE SKIN?

Cancer as it infiltrates the breast tissue produces a shortening of the fas-
cial bands which attach the skin to the breast; this results in retraction of
the skin over the tumor. At times this may be obvious or it may require
demonstration by gentle compression of the breast tissue between the
thumb and fingers of both hands (Fig. 55).

6. IS THERE RETRACTION OR DISPLACE-

MENT OF THE NIPPLE?

Fat necrosis and carcinoma are likely to produce distortion or retraction
of the nipple. An inverted position of the nipple is normal in some pa-
tients,
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helpful, particularly over the area of a suspected papilloma or a papil-
lomatous cyst.

Occasionally it will be found that the blecding is coming from more
than one duct. Under such circumstances, if no palpable lesion can be
found in the breast or visualized by transillumination, it is extremely un-
likely that carcinoma is responsible for the discharge.

III. SOME IMPORTANT LESIONS OF THE BREAST

Carcinoma of the Breast.  Any palpable nodule in the breast may
represent carcinoma. The early diagnosis of carcinoma must be made by
the detection of small, often freely movable nodules; their precise his-
tologic character must be determined by biopsy. In general, cancerous
nodules tend to be firmer and harder than cysts or inflammatory lesions
and are usually insensitive.

The characteristic and classic physical signs of carcinoma of the breast
appear only after the lesion has progressed for some time (Fig. 56). Car-
cinoma tightens and shortens the fibrous septa of the breast as it grows and
produces dimpling of the overlying skin. Later it may interfere with lym-
phatic drainage and produce a leathery thickening of the skin, the so-
called “peau d'orange” (Fig. 57). Retraction of the nipple (Fig. 58) may
occur. Bloody or purulent discharge from the nipples may be seen if the
neoplasm invades the ductile system; this is particularly characteristic of
ductile carcinoma. Tenderness is not usual, but may occur in inflam-
matory cancers. Stony hard, discrete, axillary or supraclavicular nodes are
features of advanced or rapidly growing carcinoma of the breast.

Inflammatory Cancer. Certain cancers of the breast simulate
inflammatory lesions. There may be pain, fever and tenderness suggest-
ing an abscess Sometimes the advancing border of the infiltrating tumor
may be so fiery red, raised and tender that it looks like an acute cellulitis.
This variety of neoplasm is more common in premenopausal women. It
may develop during pregnancy. The prognosis is grave.

Intraductile Papilloma.  This lesion is characteristically associ-
ated with bloody discharge from the nipple. Careful inspection of the
nipple mav reveal the dilated duct from which the discharge is issuing.
Oceasionally this may be demonstrated by gentle pressure. Once the in-
volved duct is identified, gentle palpation adjacent to the areola in this
area will usually reveal either 2 small tumor or a fine cord extending
radially into the breast tissue.

Paget’s Disease of the Breast. Paget’s disease is manifested bya
red granular excoriation on the nipple or by a dry, scaly lesion which
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7. ARE THE AXILLARY OR SUPRACLAVICU-
LAR NODES ENLARGED?

Particular care should be cxercised in palpation, especially under the
border of the pectoralis major and in the apex of the axilla. Neoplastic
nodes are characteristically firm or stony hard in consistency, but any
enlargement of the nodes may represent carcinoma.

8 CAN THL LESION BE TRANSILLUMI-
NATED? .

Transillumination is a useful adjunct, particularly in small or question-
able lesions. It is best performed in a darkened room with a single, strong
cool light directed upward from beneath the breast. The patient should
be sitting upright. Lesions in the upper quadrants of the breast or lesions
fixed to the chest wall are not suitable for transillumination; the procedure
is not applicable in instances where the breasts are small and flat. Fatty
tissue, cysts and most solid tumors less than 2 centimeters in size trans-
illuminate well. Blood vessels, cysts filled with blood, hematomas, ducts
distended with secretions, most carcinomas and some ductile tumors will
cast a shadow if they are over 2 centimeters in diameter.

II. THE APPRAISAL OF BLEEDING FROM THE NIPPLE

Although bleeding from the nipple is an uncommon complaint, it is al-
ways an alarming one because of the common association of blood with
cancer. Actually it is caused by benign lesions more often than it is caused
by cancer. The most common lesions found in association with a sangui-
nous discharge from the nipple are ductile papillomas, chronic cystic mas-
titis and cancer.

The examination of the breast may immediately clarify the problem.
The finding of a single mass in the breast in association with bleeding is
strongly suggestive of carcinoma. The diagnosis of chronic cystic disease
is likely if there is an irregular nodosity scattered throughout the breast.
Biopsy is required in either event.

If there is no mass in the breast, careful scrutiny of the nipple may re-
veal a dilated duct which thus indicates the quadrant of the breast from
which the blood is issuing. If a dilated duct cannot be visualized, milking
the breast tissue with gentle pressure toward the nipple may cause a dis-
charge and thus localize the involved duct. Occasionally the patient may
be able to describe the precise point on the nipple from which the blood
-, <~ D P PR R TR T T
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Fibroadenoma of the Breast. A firm, often lobulated, freely
movable nontender mass in the breast of a young woman is likely to be
a fibroadenoma. Unfortunately, carcinoma may masquerade in this guise
even in the young.

Adenosis or Fibroadenosis of the Breast.  This variant of chronic
cystic disease is characterized by many small, peassized shotty nodules
scattered throughout both breasts. It is usually associated with consider-
able breast discomfort and tendemness to palpation. There is often a disk-
like margin to the breast tissue. This is especially noticeable along the
lateral borders of the breasts.

Chronic Cystic Mastitis.  This very common pathologic process
produces single or multiple nodules scattered throughout both breasts.
Occasionally a single quadrant is involved, making a differential diag-
nosis from cancer impossible. There is usually considerable thickening of
adjacent breast tissue. There is no fixation of the lesion but there may be
increased sensitivity of the breast to palpation. There may be some varia-
tion in size and in the degree of tenderness associated with the menses.
Discrete nodules require a biopsy.

Fat Necrosis. Fat necrosis may occur at any age and usually is
encountered in large, pendulous, fatty breasts. There may or may not be
a history of trauma preceding the appearance of the nodule. The physical
characteristics of fat necrosis simulate those of carcinoma. There may be
dimpling of the skin and retraction of the nipple; the consistency of the
mass is such that it is easily confused with neoplasm. Enlarged axillary
nodes secondary to the inflammatory process frequently add to the con-
fusion. The diagnosis can only be established by biopsy.

Trauma to the Breast.  Although patients frequently relate the
appearance of a lump in the breast to some type of mild trauma, the his-
tory usually indicates that it has been inconsequential. There is little
evidence that trauma is a significant factor in the development of carci-
noma of the breast.

When trauma to the breast has been sufficiently severe to produce in-
jury, there is little doubt about it. A hemorthage and hematoma in the
breast produce very striking physical findings. There is often a large mass
with marked tendemness. Edema and swelling and ecchymosis of the
breast may be massive. In the course of a few days, the characteristic signs
of an absorbing hemorrhage with discoloration and pigmentation of the
skin appear. Not infrequently following such injuries there is a residual
lump which persists in the breast and often marks the first sign of fat
necrosis. If a lump persists, it may require biopsy.
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Fig. 56.  Advanced carcinoma of lefc breast.

Fig. 57, Peau d'orange in carcinoma of the breast.

Fig. 58. Retraction of the nipple in carcinoma of the breast.
Fig. 59. Pager’s discase of the right breast.

bleeds easily when touched (Fig. 59). It may occasionally involve the
entire areola. A cordlike strand may be felt extending deeply from the
nipple into the breast tissue. Paget’s disease of the breast is always asso-
ciated with underlying carcinoma which may or may not be detectable
on palpation,
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below the normal breast. Sometimes the supernumerary breast is present
while the nipple is absent.

Gynecomastia.  Gynecomastia, or female type of breast in the
male, is usually unilateral. Its appearance is quite characteristic (Fig. 60).
It should be distinguished from the mere overdevelopment of fat in the
normal male breast. In the young adult, gynecomastia assumes a sym-
metrical appearance identical with that seen in the female breast. In
elderly males, hyperplasia of the breast produces an irregularly nodular
lesion which may be quite suggestive of neoplasm. Biopsy is often re-
quired to clarify its nature.

If gynecomastia is bilateral, a systemic cause should be sought. The
testicles should be carefully examined for tumor. An excess of estrogens
associated with some cases of liver insufficiency may lead to bilateral
gynecomastia.

Cancer of the Male Breast.  Cancer in the male breast produces
an irregular hard nodule beneath the areola. Fixation to the chest wall is
common. Because of the paucity of breast tissue the more classic signs
of breast cancer may not develop. Metastases to the axilla occur early.
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Mastitis.  An inflammatory reaction in the breast tissue commonly
occurs during lactation. A systemic reaction with chills, fever and sweats
occurs if the lesion is associated with pyogenic organisms. The affected
breast is swollen, red and tender. Fluctuation may develop and axillary
lymphadenitis 15 usually present. A mastitis may be associated with
puberty or mumps. Mastitis neonatorum occurs in the newbom. It is as-
sociated with the escape from the nipple of 2 whitish discharge, the so-
called “witch’s milk.”

Tuberculosis of the Breast.  Early tuberculosis of the breast may
simulate cystic mastitis or carcinoma. As a rule, the axillary lymph nodes
are not involved in the early stages. Unless tuberculous lesions are de-
tected elsewhere, the diagnosis may be made only on biopsy. Advanced
tuberculosis is associated with discoloration of the skin, breakdown of
tissue and the formation of sinuses. The process tends to be diffuse and
poorly demarcated. The inflammatory reaction, as in tuberculosis else-
where, is “cold” and nontender. .

Mastodynia.  Occasionally a patient complains of severe pain in a
breast in which no nodules can be demonstrated. A little induration may .
be felt and the pain characteristically is worse during the premenstrual
period. The diagnosis is usually made by exclusion; occasionally the pain
is an early symptom of cystic disease.

Polymastia or Supernumerary Breast. This may occur above or
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Fig. 60. Gynecomastia of left breast in 2 young man.
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The flat-chested individual in whom the thoracic wall lies in the same
plane as the clavicle may be suspected of having pulmonary disease, but
in most cases such patients have excellent expansile movements of the
chest and, in contrast 1o more robust appearing patients, have adequate
pulmonary reserve and undergo general anesthesia quite easily.

Large deformities of the chest wall are usually obvious, but a careful
scrutiny is necessary to avoid overlooking asymptomatic lesions.

Observation of the Respiratory Movements

Normal respiratory movements will be hardly noticed by the examiner
unless he focuses attention on them. A moment’s observation will reveal
that on inspiration the clavicles rise, the rib cage expands laterally and
there is an upward and expansile movement of the abdominal wall due
to a descent of the diaphragm. The abdominal movement is more pro-
nounced in men than in women. If not evident, these changes can be
brought out by asking the patient to breathe deeply. The normal rate of
Tespiration varies from sixteen to twenty per minute. Variations in the
mte and character of respirations provide many important clues in
diagnosis,

A quickening of the rate and a shortening of the depth of respiration
occur in many conditions, particularly infections. The extent of the
change in respirations is significant in that the patient is not aware of
shortness of breath,

Deep, smooth, obvious respirations, predominately thoracic in type,
oceur in certain anxiety states, particularly during the course of the physi-
cal examination. If the patient is not aware that he is being observed,
Tespirations subside to normal or may be followed by a brief period of
apnea. Rarely, the neurotic or hysterical patient will continue to hyper-
ventilate until tetany is produced from the washing out of carbon dioxide
from the blood.

Deep, sighing respirations (Kussmaul breathing) occur in acidosis,
particularly diabetic acidosis. Similar respirations occur from “air hunger”
n acute blood loss.

Slow, stertorous breathing is characteristic of the coma of cerebral in-
juries. It may become irregular or assume an intermittent character, pe-
tiods of apnea alternating with periods of respiration. The respiratory
phase is usually introduced by a slow rate, gradually increasing and then
quieting down to the apneic phase (Cheyne-Stokes breathing). Various

toxic states, particularly if there is nitrogen retention, are accompanied
by this type of breathing.

Extfemely slow respirations, regular in type, should immediately arouse



Chapter 4

EXAMINATION OF THE
CHEST

The examination of the chest will be considered under two headings:
(1) The Elective Examination, and (2) The Examination of the Post-
operative Chest.

The chest is examined best with the patient sitting upright. If circum-
stances make this impossible, the anterior chest wall may be thoroughly
examined while the patient remains supine. The patient may then be
rolled first to one side and then to the other to permit examination of the
posterior chest wall. This shift in the position of the patient renders com-
parison and interpretation of the physical findings on auscultation and
percussion difficult. Consequently, unless the patient is in shock or eol-
lapse, it is wisest to support him in the upright position Jong enough to
permit percussion and auscultation of the base of the lungs posteriorly.

I. THE ELECTIVE EXAMINATION
Inspection

The examiner first notes the general contour. The so-called barrel chest,
in which the thoracic cage is nearly as thick as it is wide, is a result of a
marked increase in the anterior-posterior diameter of the chest. Although
the possessor of such a chest is often pleased with his large chest measure-
ment, the condition is associated with varying degrees of chronic emphy-
sema. The expansile movements of the chest are often restricted and
there is a lowering of pulmonary reserve, Such patients take general anes-
thesia poorly and are prone to postoperative pulmonary complications.

Page 68
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Funnel chest, or pectus excavatum (Fig, 61),isa congcnital anomaly
in which the body of the stemum is depressed. In severe cases it may
reach the vertebral column or extend into the paravertebral gutter. The
heart may be rotated and displaced, with considerable interference with
cardiac and respiratory function.
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Infections

Tuberculosis of the costal cartilages may produce a low grade
inflammatory swelling of the anterior chest wall. Until the lesion breaks
down with sinus formation, its true nature may not be suspected.

Pyogenic infections of the chest wall usually take the form of
furuncles or abscesses. Typical carbuncles are less common although they
may occur over the lower back, particularly in hirsute patients.

Tumors

Wens, moles, senile warts and hemangiomas are especially common
on the skin of the chest wall because of its great extent. The angiomas of
liver insufficiency are found over the anterior chest wall as delicate vas-
cular patterns radiating from a central red spot. They are distingnished
from congenital nevi or angiomas by their brand\ing spidery appearance,
Occasionally comedones or wens acquire sufficient size and density to cast
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a suspicion of morphine intoxication. The presence of pin-point pupils
confirms the diagnosis.

Dyspnea (shortness of breath) with or without cyanosis occurs in a
variety of cardiac or pulmonary lesions.

Gasping inspiration and forced expiration occur in chest injuries with
open sucking wounds.

Forced respirations accompanied by contraction of the accessory muscles
of respiration occur in obstruction of the upper respiratory tract., The jaw
retracts with each attempted respiration. This type of respiration is a
terminal sign in various septic and toxic states.

Auscultation and Percussion

Since the technique of the examination of the heart and Jungs and the
variations produced by various medical and surgical conditions is so
thoroughly presented in standard texts of physical diagnosis, it would
serve no useful purpose to repeat them here. A famliarity with the tech-
nique will be assumed.

Although the details of examining the heart and lungs are not in-
cluded in this text, the importance of the examination to the surgeon
requires emphasis. There is a growing tendency to rely upon the im-
pressions of medical colleagues and the interpretation of the roentgenolo-
gist in appraising the state of the patient’s circulatory and respiratoty
system. While such deference is understandable, it is a mistake. Such
nformation must be integrated by the surgeon himself and in doing so
he must use the stethoscope himself. A careful preoperative auscultation
and percussion of the heart and lungs by the surgeon provide a basis for
comparison during the postoperative period which is of the greatest im-
portance. Slight changes in respiration, a few rales or diminished breath
sounds, a little quickening of the pulse or change in the intensity of the
heart sounts when fitted into the total picture provide the surgeon with
data that he alone can interpret correctly.

Lesions or THE CHEsT WALL
Deformities

Gross deformities of the chest are obvious, Many of these are associated
with lesions of the vertebral column, such as kyphosis or scohosis (see
Chapter 11). Advanced degrees of such deformities produce a serous im-
pairment of pulmonary reserve. If there has been recurrent pulmonary
infection, there may be clubbing of the fingers.
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Fuanel chest, or pectus excavatum (Fig, 61),isa congenital anomaly
in which the body of the stemnum is depressed. In severc cases it may
reach the vertebral column or extend into the patavertebral gutter. The
heart may be rotated and displaced, with considerable interference with
cardiac and respiratory function,
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a shadow on a roentgenogram of the chest. Such a shadow may be mis-
taken for an intrathoracic tumor.

Lipomas of the chest wall ate very common. Their characteristics are
such that they can be recognized beyond doubt by means of the physical
examination. A soft, compressible, sharply demarcated, lobulated mass not
attached directly to the skin or underlying tissues is characteristic of a
lipoma. A definite sense of fluctuation can often be elicited, leading the
novice to suspect that there is fluid in the lesion. Bimanual compression
of the mass may produce wrinkling of the skin because of delicate fibrous
septa which extend from the skin to the capsule overlying the lipoma. At
times these lesions lie beneath fascial planes or grow into fascial planes,
acquiring sufficient fixation to suggest the possibility of a sarcoma. The
diagnosis of a lipoma may be confirmed by the fact that the soft con-
sistency of their growth is rendered hard by the application of cold. If
doubt exists, an x-ray taken in the plane of the subcutaneous tissue will
reveal the lipoma as an area of decreased density.

Neurofibroma. Neurofibromas are firm, well circumscribed, non-
compressible, movable nodules. They occur along the course of the

Fig. 62. Recurrence of a fibrosarcoma in the scar of a previous excision. The
scapula was partially excised and the defect covered with 2 skin graft. The cross
indicates the recurrent nodules of tumor.
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parietal nerves. They may be associated with brownish areas of pig-
mentation of the skin, the “cafe au lait” spots of von Recklinghausen’s
disease.

Sarcomas are the most common malignant tumors of the thoracic wall.
All varieties occur. Fibrosarcoma and chondrosarcoma are encountered
most often. These tumors vary in their appearance. In their early stages
they may be firm, well circumscribed and freely movable and their in-
fltration and malignant characteristics are not appreciated. In advanced
cases they become irregularly nodular with areas of softening, hemor-
thages and palpable infiltration of the surrounding tissue well beyond the
main tumor mass. Recurrence of sarcoma in the scar of a previous ex-
cision is especially common (Fig. 62). Any tumor of the chest wall which
is not clearly a lipoma should be regarded as potentially malignant. Re-
moval should be performed under conditions which permit a radical
excision,

Chondromas. Tumors arising in the costal cartilages or ribs may
appear grossly benign, but are frequently malignant (Fig. 63).

Tender Costochondral Junction.  Patients frequently present
themselves complaining of a tender prominence of a costochondral junc-
tion, Careful palpation is usually sufficient to exclude the presence of a
tumor, but if there is any doubt, an x-ray should be taken.

. £ Didusch
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-~
Eosinophilic Gr 7

f This benign lesion occurs as a solitary
tumor of the ribs; it may easily be mistaken for a malignant lesion be-
cause of its rapid onset and the frequency with which it produces severe
pain and tenderness. An exquisitely tender, very painful tumor of the rib
in 2 young adult patient shonld arouse a suspicion of this lesion. It is im-
portant to suspect it clinically since the x-ray appearance may be mis-
taken for that of an esteolytic malignant growth.

Superior Pulinonary Sulcus Syndreme.  Any neoplasm which
invades the thoracic inlet may involve the ribs, the sympathetic chain and
the brachial plexus; this produces the so-called superior pulmonary sulcus
syndrome. The essential clinical features mclude fullness in the supra-
clavicular fossa, pain in the distribution of the ulnar nerve with wasting
of the intrinsic muscles of the hand supplied by this nerve, and a Horner’s
syndrome on the affected side. Horner’s syndrome is a consequence of
paralysis of the cervical sympathetic chain and is characterized by droop-
ing of the upper eyelid and constriction of the pupil. The narrowing of
the aperture between the lids creates an appearance of enophthalmos
(Fig. 64).

-

Mg

Fig. 64, Homer's syndrome in 2 patient with carcinoma of apex of the left lung
(superior pulmonary sulcus syndrome).
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The most common cause of the superior pulmonary sulcus syndrome
is bronchiogenic carcinoma involving the apex of the lung.

1I. THE POSTOPERATIVE CHEST

Pulmonary complications are the commonest cause of fever in the post-
operative period. Usually mild and of little significance, they may be the
deciding Factor in a fatal issuc in the seriously ill patient. Aspiration pneu-
monia, massive collapse and pulmonary embolism are potentially lethal
complications. The prompt recognition of all pulmonary complications is
an essential feature of good postoperative care.

The Time Factor

The time of onset of a pulmonary complication is a useful diagnostic
guide. Respiratory distress and cyanosis within a few hours of recovery
from anesthesia suggest an unrecognized aspiration of vomitus. The
atelectatic complications associated with mucous plugs in the bronchi
usually appear within the first to the third postoperative day. Pulmonary
embolism may occur at any time. It is known to have happened during
an operation and may develop as late as the third or fourth week. Usually,
however, pulmonary embolism appears between the fifth and sixteenth
day after operation. The septic complications of lung abscess or sub-
phrenic abscess have always been late in onset. Now the frequent use of
antibiotics may delay them for many weeks.

PosToPERATIVE PurnoNary ATELECTASIS

This very common pulmonary complication occurs within the first few
days after operation. It usually is detectable not later than the evening of
the first day. If one regularly examines the lung bases of the postoperative
patient on the morning of the first postoperative day, one will frequently
find physical signs of atelectasis before the full-blown clinical picture is
evident. The right lung is affected much more often than the left. Eleva-
tion of the diaphragm, limited motion of the diaphragm, diminished
breath sounds and sometimes a few rales on the affected side are the
significant signs. Frequently, one can correlate these with an unusually
painful incision or a patient who is particularly sensitive to pain, a tight
abdominal binder and, perhaps, a history of respiratory infection or
chronic sinusitis. Simple measures designed to bring up the mucous plug
and expand the lungs are usually effective if instituted at this stage. Ex-
pectorants, loosening of the binder, adequate medication to control pain
and encouraging the patient to move and cough are m order. If preven-
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tive measures are not taken early, a classic picture develops later in the

day.
Inspection

One may make the diagnosis by standing at the foot of the bed and
looking at the patient and the temperature chart. Temperature, pulse
and respiration are all elevated. The patient is flushed and uncomfort-
able, but does not appear seriously ill. He is aware of mucus in his
throat which he cannot bring up easily because of pain when he coughs.
Bits of sanitary tissue with flecks of thick, tenacious sputum are scattered
over the bedside table.

Percussion and Auscultation

Percussion and auscultation of the chest will disclose dullness, di-
minished breath sounds, restricted movements of the diaphragm and
sometimes, but not always, fine to coarse rales at the lung base on the
affected side. It is best to sit the patient up for the examination. Indeed,
the mere act of moving and examining the patient may bring about a
cough which loosens the principal bronchial plugs and improves the
patient’s condition. Thumping the affected side is frequently beneficial.
If these and other measures fail, suction of the trachea by a catheter or
bronchoscopy may be necessary.

X-ray

An x-1ay of the chest is usually not necessary. It will show elevation of
the diaphragm, increased pulmonary markings and sometimes a slight
shift of the trachea to the affected side.

Masstve Purmonary CoLLAPSE
In massive pulmonary collapse of the lung a major bronchus is occluded
and air is completely absorbed from the involved lung. The lung is more
or less completely compressed and there is a shift in the mediastinum
toward the involved side (Fig. 65).

Inspection

The appearance of the patient is characteristic and dramatic. There are
marked dyspnea, cyanosis, considerable respiratory distress and moderate
to severe pain.
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Fig. 65. Massive collapse of the left lung. The mediastinum is shifted toward the
side of the lesion. Note the marked tracheal displacement.
Palpation

The trachea is shifted toward the affected side. There are absence of
tactile fremitus and little or no expansion of the thorax on the involved
side,

Percussion

The percussion note is dull and the cardiac and mediastinal dullness
is shifted toward the involved side.

Auscultation

Breath and voice sounds are absent; occasionally, loud bronchial rales
may be heard.

The diagnosis is definitely confirmed if the physical signs clear as
the patient is forced to cough violently or after tracheal aspiration. Bron-
choscopy may be necessary.
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Aspmnation PrEumonta

Aspiration pnenmonia is a highly fatal, but fortunately preventable,
complicatton, If the stomach is emptied prior to surgery and adequate
supervision is provided during recovery from anesthesia, it should not
occur. However, despite all precautions, aspiration may take place and
because of the human factor in medical care, may not be recognized when
it happens. Dyspnea, cyanosis and fever within a few houss of recovery
from anesthesia should arouse a suspicion of aspiration. Examination of
the chest will reveal coarse N 5
bronchoscopy must be dor. - . I =utic
measure.

Pursionary EmpoLism

The recognition of pulmonary embolism by physical signs requires 2
high index of suspicion on the part of the examiner. Quite Jarge embali
may produce remarhably little change in the physical findings on exam-
ination of the lungs, and a careful search for evidence of phlebitis in the
cxtremitics may be the only means of finding a clue to the diagnosis
(see Chapter 9). Generally there are two types of pulmonary embolism:
that due to peripheral infarction of the lung with pleural involvement
and that occasioned by occlusion of major branches of the pulmonary
artery.

Pulmonary Infarction (Due 10 Small Emboli Involving Peripheral
Portions of the Lung with Pleural Involvement)

Inspection

The signs are essentially those of an acute, sharply localized, dry
pleurisy. The patient is 1n obvious pain which is aggravated when he tries
to breathe deeply. He may have a sense of suffocation, but respirations
are only slightly elevated and there is no cyanosis. He may bring up a
littde bloodstained sputum.
Palpation

At an early stage a friction rub may occasionally be felt over the area
of involved pleura.
Auscultation

Respirations are diminished on the involved side and a transfent fric-
tion rub may be heard. Oceasionally, a few rales are the only evidence of

wlmonary injury.
F Sometimes 1o striking variation from the normal can be detected, but
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pleuritic pain in the postoperative period is duc to pulmonary infa.rc.tion
untif proven otherwisc. A minute scarch of the extremities for minimal
thrombophlebitis should be made in all paticnts, even though well and
ambulatory, in whom there is a diagnosis of “dry pleurisy.”

Pulmonary Embolism {with Ocelusion of Major Branches of the
Pulmonary Artery)

When the embolus is large and Jodges in the major branches of the
pulmonary artery, the physical signs arc those of acute circulatory ¢ol-
lapse. Sometimes this takes the classic form of acute cor pulmonale, but
frequently the evidence of right-sided heart failure is minimal. Occasim:l-
ally, the signs of peripheral failure may render 2 differential diagnosis
between pulmonary embolism and acute massive hemorthage exceedingly
difficult, The patient is pale, respirations are rapid and of the “air hunger”
type and the blood pressure is Jow.

Inspection

Pain is not a prominent sign, but the patient almost invariably has a
sense of extreme anxiety and impending disaster which may be quite out
of proportion to any of the physical findings. A pallid cyanosis with dis-
tention of the neck veins is characteristic and, if present, is almost diag-
nostic. The pulse is usually rapid, with a low pulse pressure and marked
hypotension. Unless there is clear-cut evidence of cyanosis and venous
stasis, an immediate inspection of the wound and other possible sites of
bleeding in the postoperative patient should be made.

Auscultation

Remarkably little change may be found on auscultation of the heart
and lungs. The heart rate may be rapid or comparatively slow. The lungs
are usually clear on auscultation in the major forms of embolism and in
the most severe cases death ensues without the development of significant
pulmonary signs. The differential diagnosis between pulmonary embolism
and coronary artery occlusion may be impossible unless signs of an asso-
ciated phlebitis are found.

An clectrocardiogram may be helpful in distinguishing between pul-
monary embolus with acute cor pulmonale and coronary occlusion.

In the postoperative patient the condition often develops after slight
effort such as steaining at stool.

All gradations occur between small pulmonary infarctions and massive
ocelusions of the pulmonary artery with immediate death. Generally the

presence of pain and bloody sputum indicates that the infarction is more
peripheral, smaller and less serious.
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Lunc Abscess

Improved methods of anesthesia, greater care to prevent aspiration in
operations on the mouth and throat and the use of antibiotics have made
this a comparatively rare postoperative complication. Aspiration of for-
eign material, infected emboli or necrosis in an area of prolonged atelec-
tasis or pneumonia are the principal ctiologic factors.

The onset of the disease is usually delayed for many days or weeks after
operation, Fever, cough and chest pain are presenting symptoms. The
physical signs, except in large or peripheral abscesses, are usually so slight
that they cannot be relied upon. X-ray of the chest, both anterior-posterior
and lateral views, are essential if the diagnosis is to be made early. In
advanced and neglected cases the abscess ruptures into a bronchus, pro-
ducing singularly foul sputum. The putrid character of this sputum indi-
cates the diagnosis.
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Fig. 66. Sagittal section of the right subphrenic spaces. The spaces are shown
in solid black. The right anterior superior space lies between the liver and the
diaphragm. It is separated from the right posterior superior space by the bare area
of the liver. The right posterior superior space lics behind the bare area of the hvsr
and extends into the tenal fossa. The right inferior space Les in a subhepatic
position. ‘ )
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Fig. 67. Sagittal section
of the left subphrenic spaces.
The left superior space lies
between the Jeft lobe of the
liver and the diaphragm. The
left anterior infenor space
les beneath the liver be-
tween it and the stomach. The
left posterior inferior space is
the lesser peritoneal cavity.
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Fig. 68. Diagram of a simple formula to remember the number and location

of the subphrenic spaces. The positions of th i i i
* Figumspss andsgz Po! of the spaces are shown in sagittal section
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Lunc Apscess

Improved methods of anesthesia, greater care to prevent aspiration in
operations on the mouth and throat and the use of antibiotics have made
this a comparatively rare postoperative complication. Aspiration of for-
eign material, infected emboli or necrosis in an area of prolonged atelec-
tasis or pneumonia are the principal etiologic factors.

The onset of the disease is usually delayed for many days or weeks after
operation. Fever, cough and chest pain are presenting symptoms. The
physical signs, except in large or peripheral abscesses, are usually so slight
that they cannot be relied upon. X-ray of the chest, both anterior-posterior
and lateral views, are essential if the diagnosis is to be made early. In
advanced and neglected cases the abscess ruptures into a bronchus, pro-
ducing singularly foul sputum. The putrid character of this sputum indi-
cates the diagnosis.
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Fig. 66. Sagittal section of the right subphrenic spaces. The spaces are shown
in solid black. The right anterior superior space lies between the hiver and the
diaphragm It is separated from the right posterior superior space by the bare area
of the liver. The right posterior superior space lies behind the bare area of the va?r
and extends into the tenal fossa. The right infenior space lies m a subhepatic
position. .
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uninvolved areas such as the pleura, the lung or the peritoneal cavity may
produce severe pain, shock and collapse. There ate cases in which the
abscess has been evacuated through the bronchial tree.

Careful inspection of the chest may reveal diminished expansion on
the affected side. This may be quute striking in more advanced cases.
Edema or fullness may be detected in the flanks in posterior space infec-
tions or under the costal margin in anterior space infections.

Percussion

The diaphragm on the affected side is limited or fixed in its motion
and is elevated regardless of which space is involved. In superior space
infections a pleural effusion is often present above the diaphragm. A very
high diaphragm, without evidence of shift of the heart or mediastinum,
is suggestive of subphrenic abscess. Percussion may demonstrate that the
area of liver dullness is abnormally high, particularly in right superior
space infections. When gas is present in the abscess, one may find an
area of hyperresonance above the area of hepatic dullness, with another
area of dullness above this due to a pleural effusion and compression of
the lung. This can best be detected by upright roentgenograms (Fig. 69).

Palpation

Careful palpation (searching for areas of tenderness or edema over
each of the suspected locations) 1s one of the most reliable means of de-
tecting a subphrenic abscess. The following areas should be checked in
relation to the specific space infection.

Right Anterior Superior Space. Under the costal margin anteri-
orly, between the ribs, especially in the sixth to the tenth intercostal
spaces.

Right Posterior Superior Space.  Over the tenth, eleventh and
twelfth intercostal spaces posteriorly; in the flank posterolaterally.

Right Inferior Spaces. Below the costal margin anteriorly, much
as in palpation of the liver or gallbladder.

Left Superior Space. Under the ribs anteriorly; in the epigas-
tnum; in the sixth to the tenth intercostal spaces anterolaterally.

Left Inferior Anterior Space.  The left hypochondrium beneath
the costal cage.

Left Inferior Posterior Space.

Over the twelfth rib i
and in the left fAank. welith mb posteriorly
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SUBDIAPHRAGMATIC ABSCESS

A subdiaphragmatic abscess is a complication of abdominal sepsis. Ap-
pendicitis, perforated ulcer, cholecystitis and pancreatitis are the chief
primary sites of infection, but any peritoneal infection may lead to a
subdiaphragmatic abscess.

The control of peritoneal infections by means of the antibiotics has
reduced the occurrence of subdiaphragmatic abscess to the point where it
is now a rarity. It has not been eliminated, however, and its naturally
insidious onset and course have been rendered more so by the antibiotics.
Indeed, the symptoms of subdiaphragmatic abscess in patients who have
been and are still under antibiotic therapy are so minimal that, as a gen-
eral rule, the diagnosis must be considered whenever a patient who has
had abdominal infection is not progressing satisfactorily. Fever may or
may not be present. Anorexia is sometimes the only symptom. Failure to
gain in weight and strength after all the obvious signs of peritoneal, pelvic
or wound infections have subsided is sufficient to arouse suspicion.

The physical signs of subphrenic abscess depend considerably upon its
location, the rapidity with which it forms and the presence or absence of
air in the abscess cavity. The examiner must understand the anatomy of
the subphrenic area, which fs illustrated diagrammatically in Figures 66
and 67. A simple clue for remembering the distribution is shown in
Figure 68.

It is helpful to know the probability of infection in a given area from
a particular type of primary disease in attempting to localize an infection
in any of these spaces. The posterior superior space infection commonly
occurs from the appendix, the right anterior superior space infection from
the gallbladder or ducdenum, and left posterior inferior space infection
from the pancreas.

The localization of physical findings in subphrenic abscess will be gov-
erned by the space involved.

Inspection

The carly stages of a subphrenic abscess may produce remarkably little
alteration in the patient’s appearance or well-being. There may be slight
fever, but with antibiotics this may not appear for some time. Pain is not
a prominent feature, nor is it produced when the patient breathes deeply.
There is no cyanosis or dyspnea. In more advanced cases an appearance
of cachexia may occur without obvious localizing cause. Pain in the
shoulder is so rarely encountered in the presence of a subphrenic abscess
that it is of little value. In neglected cases perforation of the abscess into
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All available evidence must be scrutinized in doubtful cases. Repeated
examinations of the suspected area are advisable. I the patient has had
acute appendicitis, the right posterior superior space is particularly sus-
pected and should be repeatedly examined. A lesion of the left inferior
space should be sought following an acute pancreatitis with necrosis and
secondary infection.

The x-ay is of great value in recognizing subdiaphragmatic abscess;
it is particularly helpful in the lateral view in localizing infections to an
anterior or posterior space. Fluoroscopic evidence of an immobile dia-
phragm is additional evidence of a subphrenic abscess, but frequently the
xray is indecisive and carefully repeated daily examinations of the sus-
pected areas are necessary to corroborate the diagnosis.

In doubtful cases exploration of the suspected space is indicated. Nee-
dling of suspected subdiaphragmatic abscess should not be done, since the
needle may traverse the plenral space or enter the liver, carryin g infection
with it. Direct exposure of the indicated space or spaces by special extra-
plural and extraperitoneal surgical operations is safer than an attempted
aspiration of a suspected subdiaphragmatic abscess.
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Fig 69. Classic x-ray appearance of a large nght antertor superior subphrentc
abscess. Note that although the diaphragm is elevated there is no shift of the medr
astinum It 15 rare to find air 1n the abscess cavity. More often the only roentgen
signs are elevation and fixation of the diaphragm.
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to its identification, so a good working knowledge of the anatomy is
essential.

Treuniour or EXAMINATION
Inspection

The examiner notes the development of the genitalia, the distribution
of the pubic haic and the presence and contour of any visible mass. The
skin is inspected for scars, excoriations, fungus infections and sinuses.
The patient is asked to retract the foreskin and the prepuce and glans are
inspected for scars, balanitis, chancre or erosion. Acute rethritis is rec-
ognized by having the patient strip his urethra with his thumb and fore-
finger to express the purulent urethral discharge. Congenital malforma-
tions of the penis are readily detected. In frypospadias the urethral open-
ing lies somewhere on the underside of the shaft. In epispadias it lies on
the dorsum. Phimosis is the presence of a long prepuce with a narrow
orifice which prevents normal retraction and replacement of the foreskin.
Paraphimosis occurs when a narrow phimotic foreskin is retracted and
cannot be replaced. An alarming amount of swelling of the retracted
prepuce rapidly appears. If manual reduction fails, surgical division of
the restricting band (a dorsal slit) is indicated.

The patient is then instructed to cough while the examiner scrutinizes
the region of the femoral canal, the external inguinal ring and the internal
abdominal ning for the telltale bulge of a hernial defect. Any change in
the size or contour of an existing mass is also noted. Occasionally a small
hemia can be seen more readily than it can be felt.

Palpation of the Scrotum and Its Contents

The examiner must pick up the scrotum and testicle, supporting it
with one hand while palpating with the other. Note the presence of both
testicles, the characteristic shape of the epididymis and the consistency
of the spermatic cord. Bear in mind that the testis is embraced by the
tunica vaginalis on its anterior and lateral aspect and by the crescent-
shaped epididymis on its posterior aspect. The cord passes down the
scrotum on the posterior aspect of the testicle and reaches it at its base,
where it develops into the epididymis (Fig. 70). If the normal shape and
consistency of the testis, epididymis and cord are familiar to the examiner,
abnormalities are readily distinguishable. ’

Sone LestoNs oF THE ScroTuat

Hydrocele. A diffuse; tense, slightly fluctuant, nonreducible mass



Chapter 5

EXAMINATION OF THE
INGUINAL AND FEMORAL
REGIONS AND THE MALE
EXTERNAL GENITALIA—THE
DIFFERENTIAL DIAGNOSIS
OF HERNIA

It is a good habut to examine the inguinal and femoral canals and the
male external gemtalia before examining the abdomen. If this examina-
tion is performed first, many a clue to abdominal signs and symptoms
will be found. Moreover, there is no danger of becoming so intrigued by
abdomrnal signs that the groin is overlooked.

Since the examination of this region in male and female patients differs
in detail, each will be described separately. The examination of this
region in infants and children is described in Chapter 7.

I. THE ADULT MALE EXTERNAL GENITALIA
An examination of the external male genitalia is performed at the same
time as that of the inguinal and femoral regions. The patient should be
examined in a good light and in both the standing and supine positions if
possible. The precise anatomic location of an abnormality is the best clue
Page 86
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ent if the inflammation is confined largely to the epididymis (Fig. 70).
The vas may also be tender and swollen. In advanced cases, the testicle is
also involved, and the distinction between testis and epididymis lost; it
may be difficult to distinguish from torsion of the testis except by the
history.

Varicocele.  This is a soft, wormlihe mass which extends upward
along the cord. It is scparable from the testis and epididymis (Fig. 70)
and is nonfluctuant, transmits no impulse and does not transilluminate.
It collapses in the supine position.

Testicular Tumor.  The body of the testis is enlarged and may
be imregular. The tumor may be of any size and involve the entire body, or
may merely be a nodule protruding from the surface of the testis (Fig.
70). Normally there is a characteristic tenderness associated with palpa-
tion of the testis; in the presence of neoplasia this may disappear. There
may be an associated hydrocele which makes identification of the tumor
extremely difficult.,

Syphilis will produce a smooth, painless enlargement of the testis.

Torsion of the testicle and scrotal hernia may be confused with
primary lesions of the testicle or epididymis. In torsion the testicle is en-
larged and exquisitely tender. Palpation of the cord will show thickening
and sometimes a definite twist can be identified within the cord. The
differential diagnosis between an acute epididymo-orchitis and torsion of
a fully descended testicle is sometimes quite difficult. If there is a history
of recent surgery or infection involving the genitourinary tract, the diag-
nosis of epididymo-orchitis is likely. Very sudden onset of testicular pain
n otherwise healthy individuals suggests torsion. Elevation and immobili-
zation of the scroturn will relieve the pain in an inflammatory lesion while
it will not relieve the pain in torsion.

An irreducible scrotal hernia may be mistaken for a lesion arising
within the scrotum A scrotal hernia will not usually transilluminate, but
oceasionally a gasilled loop of bowel may be translucent. Palpation of
the structures of the cord above the mass is the best evidence that the
lesion is not a hydrocele. Marked thickening of the cord extending up-
ward through the external ring is conclusive evidence that the lesion is
not confined to the scrotum. Peristalsis may be audible within the mass,

Palpation of the Urethra and Penis

Palpation is indicated if there are complaints of pain or urethral dis-
charge or if swellings or sinuses are noted. A periurethral abscess may
be Felt as a tender, fluctuant nodule usually in the middle of the shaft)
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Fig. 70. Lesions of the scrotum and its contents, The nature of a swelling or
nodule m the scrotum can be readily established if the normal relationships of the
testicle, epididymis and tunica vaginalis are kept in mind.

which transillaminates readily is usually a hydrocele. The testis and
epididymis can be identified posteriorly with carcful palpation (Fig. 70)-
Transilumination is best accomplished by tensing the mass between the
fingers and pressing a small flashlight well into its lateral side away from
the direct vision of the examiner. If transillumination is successfully
demonstrated, the diagnosis is conclusively established.

Cyst of the Epididymis. A small cyst of the epididymis appears
upon transillumination as a tense, well circumscribed, nonreducible
nodule lying posteriorly. It may be lobulated, and it may lie in any por-
tion of the epididymis from the upper to the lower pole (Fig. 70).

Spermatocele. This is a nontender, well localized swelling lying
posteriorly along the course of the epididymis. It does not transilluminate
as clearly as a hydrocele or a cyst of the epididymis (Fig. 70).

Cyst of the Hydatid of Morgagni. A translucent cystic nodule
on the anterior superior aspect of the testicle is a cystic hydatid; it is
recognizab]e by its distinct anteror position (Fig. 70).

Epididymitis (Tuberculous).  The epididymis is enlarged and of
a firm, usually nontender, rubbery consistency, The vas is also thickened

or "beaded," |1 .
Epididymo-orchitis. Tenderness and uniform sweélling are pres-
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Fig. 71.  Lymph nodes of the groin.

Superficial inguinal lymph nodes receive lymphatic vessels from the integument
of the penis, scrotum, perineum, buttock and abdominal wall below the level of
the umbilicus.

Superficial subinguinal lymph nodes receive the superficial lymphatic vessels of
the leg and some from the penis, scrotum, perineurn and buttock.

Deep subinguinal lymph nodes receive the deep lymphatic trunks of the leg,
and efferents from the penis, clitoris and the superficial subinguinal nodes.

sliac Iymph nodes receive efferent vessels from the inguinal and sub-
inguinal nodes, the deep lymphatics of the abdominal wall below the umbsilicus
the glans penis, clitoris, membranous urethra, prostate, fundus of the bladder’
cervix uteri and upper part of the vagina. :
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An area of scarring or induration, especially at the base of the penis, is
seen in urethral stricture.

Rarely the dorsal vein of the penis becomes thrombosed, producing a
tender cord running down the upper surface of the organ just beneath the
skin. This is usually idiopathic, but may occur in leukemia.

II. THE LYMPHATICS OF THE GROIN

The lymph nodes of the groin consist of an inguinal and a subinguinal
group (Fig. 71). The subinguinal group may be divided into a super-
ficial and a deep group. The superficial subinguinal nodes lie along the
course of the saphenous vein and are especially numerous around the
saphenous opening. The gland of Cloquet, which lies directly above the
saphenous opening, belongs in this group, when enlarged, it simulates an
mncarcerated or strangulated femoral hernia. Drainage to these nodes is
from the skin and subcutaneous tissues of the foot and leg.

The deep subinguinal nodes lie medial to the femoral vein and follow
the course of this vessel into the pelvis where they join the external iliac
nodes. The deep subinguinal nodes are involved in any extensive inflam-
mation or neoplastic process involving the lower extremities.

The inguinal nodes lie along and parallel to the inguinal ligament.
These drain the external genitalia, the perineum and the anus.

Small, firm, nontender nodes are frequently palpable in the suPerﬁcial
subinguinal and mguinal group and represent the end result of previous
episodes of mild infection. If enlarged and tender, they usually indicate
a recent acute infection, but frequently the patient is not aware of the
primary lesion.

Epidermophytosis is a common cause of relatively asymptomatic
cracks and fissures of the feet which permit the entrance of virulent or-
ganisms into the tissues and lymphatics. This source of inflammation in
enlarged, tender, superficial subinguinal nodes is often found by care-
fully separating the toes and inspecting the interdigital spaces. One
should also scrutinize the genitalia, the perineurn and the anus for sites
of infection when the superficial subinguinal chain of nodes is involved.
The foreskin should be retracted and carefully inspected for ulceration or
scarring. When no obvious site is found in the leg or perineum, a rectal
examination may disclose either an inflammatory or a neoplastic lesion.

Extensive, painless inguinal adenopathy may be seen in lymphoma,
Hodgkin's disease and lymphopathia venerewm. Metastases from
minute, pigmented, malignant melanomas characteristically appear in
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Fig. 71. Lymph nodes of the groin.

Superficial inguinal lymph nodes receive lymphatic vessels from the integument
of the penis, scrotum, perineum, buttock and abdominal wall below the level of
the umbilicus.

Superficial subinguinal lymph nodes receive the superficial lymphatic vessels of
the leg and some from the penis, scrotum, perineum and buttock.

Deep subinguinal lymph nodes teceive the deep lymphatic trunks of the leg,

and efferents from the penis, clitoris and the superficial subinguinal nodes.
_ External jliac lymph nodes receive efferent vessels from the inguinal and sub-
inguinal nodes, the deep lymphatics of the abdominal wall below the umbilicus,
the glans penis, clitoris, membranous urethra, prostate, fundus of the bladder,
cervix uteri and upper part of the vagina,
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An area of scarring or induration, especially at the base of the penis, is
seen in urethral stricture.

Rarcly the dorsal vein of the penis becomes thrombosed, producing 2
tender cord running down the upper surface of the organ just beneath the
skin. This is usually idiopathic, but may occur in leukemia.

II. THE LYMPHATICS OF THE GROIN

The lymph nodes of the groin consist of an inguinal and 2 subinguinal
group (Fig. 71). The subinguinal group may be divided into a super-
ficial and a deep group. The superficial subinguinal nodes lie along the
course of the saphenous vein and are especially numerous around the
saphenous opening. The gland of Cloguet, which lies directly above the
saphenous opening, belongs in this group; when cnlarged, it simulates an
incarcerated or strangulated femoral hernia. Drainage to these nodes is
from the skin and subcutaneous tissues of the foot and leg.

The deep subinguinal nodes lie medial to the femoral vein and follow
the course of this vessel into the pelvis where they join the external ihac
nodes. The deep subinguinal nodes are involved in any extensive inflam-
mation or neoplastic process involving the lower extremities.

The inguinal nodes lie along and parallel to the inguinal ligament.
These drain the external genitalia, the perineum and the anus.

Small, firm, nontender nodes are frequently palpable in the superﬁcia\
subinguinal and inguinal group and represent the end result of previous
episodes of mild infection. If enlarged and tender, they usually indicate
a recent acute infection, but frequently the patient is not aware of the
primary lesion.

Epidermophytosis is a common cause of relatively asymplomﬂlic
cracks and fissures of the feet which permit the entrance of virulent or-
ganisms into the tissues and lymphatics. This source of inflammation in
enlarged, tender, superficial subinguinal nodes is often found by carer
fully separating the toes and inspecting the interdigital spaces. One
should also scrutinize the genitalia, the perineum and the anus for sites
of infection when the superficial subinguinal chain of nodes is involved.
The foreskin should be retracted and carefully inspected for ulceration o
scarring. When no obvious site is found in the leg or perineum, 2 rectal
examination may disclose either an inflammatory or a neoplastic lesion.

Extensive, painless inguinal adenopathy may be seen in lymphoma,
Hodgkin's disease and lymphopathia venereum. Metastases from
minute, pigmented, malignant melanomas characteristically appear in
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the examining finger at the lowermost portion of the scrotum and then
invaginating the sac into the inguinal canal. IF sufficient scrotum is in-
vaginated, the palmar surface of the examining finger comes in contact
with the external inguinal ring with enough play for the finger to be
moved about frecly without undue discomfort to the patient (Fig. 72).

Anterior superior spine

Ingumal hgament

Ext mgquinal Ting

Fig. 72. Tech

que of invagination of the to permit tho; h palpati
of the inguinal canal. P TONgh papation

The following normal structures should be identified: the crest of the o
pubis just lateral to the pubic spine, the arching fibers of the exte i
inguinal ring, the cord as it passes into the inguinal canal, the tone mad
resistance of the posterior wall of the canal in Hesselb s -
the region of the internal ring.

If the ring is large enough to admit the finger, it may be introduced

ach’s triangle, and
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the groin, and the primary lesion may be so small that detailed scrutiny
of the entire extremity, especially the sole of the foot and toenails, is re-
quired. The hard, discrete nodules of metastatic cancer usually are the
result of 2 primary source in the penis or anus. Biopsy may be required to
establish the diagnosis.

III. HERNJA AND THE INGUINAL CANAL
Hermia: Some DerFINrTIons AND GENERAL CONSIDERATIONS
Definitions

A hernia is a protrusion through a weak spot or cleft in the lining of 2
body cavity. An abdominal hernia is a protrusion of a sac lined with
peritoneum through a defect in the abdominal wall. A reducible hernia
is one in which the contents of the sac can be returned to the abdominal
cavity. An irreducible hernia or incarcerated hernia js one in which
the contents cannot be returned to the abdomen; there is no inflammation
of the sac or contents and no interference with the blood supply. A
strangulated hernia is one in which the blood supply to the contents of
the sac has been obstructed. A Richter’s hernia is a strangulated hemia
in which only a portion of the wall of a loop of intestine is caught in the
constricting ring. Gangrene may ensue without evidence of intestinal
obstruction.

The Parts of a Hernia and the Nature of the Hernial Contents

Al hernias consist of.three parts: the sac, its contents and its coverings-
These will vary according to the location of a given hernia. In many in-
stances it will contain no abdominal viscera. Omentum is most commonly
encountered. Next in order of frequency are the ileum, the jejunum and
the sigmoid. The appendix, other segments of large bowel, the stomach
and even the liver have been reported within large hernial sacs.

The contents may be appraised upon physical examination. The omen-
tum feels relatively plastic and slightly nodular. Bowel may be suspected
when the sac is smooth and tense as in a hydrocele, but is not translucent.
Occasionally, the examiner may feel gas moving within the loop or auscul-
tation may reveal peristalsis. A gas-filled loop of bowel will be tympanitic
to percussion. In cases of strangulation the signs of inflammation may
appear, but occasionally strangulated hemias are remarkably nontender.

Examination of the Inguinal Canal

The procedure is always uncomfortable for the patient and must be
conducted with gentleness and consideration. It is performed by placing
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mass can be felt to strike the tip of the finger. If the finger is pointed
directly into Hesselbach'’s triangle, the sac of an indirect hemia will im-
pinge on the side of the finger.

Direct Inguinal Hernia. A direct hernia appears as a globular
swelling close to the pubis; it comes directly out of the region of Hessel-
bach's triangle (Fig. 73). It is almost always reducible and rarely enters
the scrotum. If the finger is directed toward Hesselbacl's triangle, the
sac will strike the tip of the finger when the patient coughs ot strains. The
lacation and direction of an indirect and a direct hemia are depicted
diagrammatically in Figure 74.

e

SN

Indirect S
inguinal hernia

_ Internal
inguinal ring

| Deep epigastric

vessels

.- |_Direct inguinal
- hernia

Femoral vessels ~— ~ Femoral hernia

Fig. 74. Diagrammatic projection of the sites of origin of a femoral hernia, and
a direct and an indirect inguinal hernia.

Scrotal Hernia. If a scrotal hemia cannot be reduced, it must be
distinguished from lesions arising within the scrotum (Fig. 70) (see
88. If the hemia is reducible, it will then assume the characteristics gf
an indirect hernia, and as it is reduced, it can be traced upward along the
inguinal canal toward the internal abdominal ring. When the pagtient
coughs or strains the sac will be seen and felt coming down the inguinal
canal rather than directly out of Hesselbach’s triangle. &

Hydrocele of the Cord. A hydrocele of the cord appears as 2
small eystic mass anywhere along the course of the cord. Tt may be di
tinguishable from an incarcerated hernia in the obese atient, yTh 13' -~
nosis becomes obvious if it can be transilluminated. Thep cyst s}; I; e
with the cord if gentle traction is applied to the testicle d ould move
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into the inguinal canal perpendicular 1o the abdominal wall where it
comes into contact with the posterior wall of the inguinal canal in
Hesselbacl’s triangle. The general tone and strength of this structure is
noted. If there is a marked weakness or defect here, the finger may be
introduced further so that it actually enters the abdominal cavity. Such
relaxation presupposes the existence of a direct hernia.

If the finger is directed laterally and obliquely after entering the ex-
ternal ring, the spermatic cord can be followed upward toward the in-
ternal abdominal ring. The presence of a mass or impulse upon coughing
should be sought with the finger in each of these locations. The following
lesions must be distinguished during this part of the examination:

Indirect Inguinal Hernia. An indirect hernia appears as an
clongated, slightly elliptical mass which passes through the internal ring
and descends along the cord for a variable distance toward the scrotum
(Fig. 73). The mass is often reducible and after reduction, a distinct
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Fig. 73. On the right, the elliptical swelling of an indirect inguinal hernia
descending mto the scrotum. On the left, the globular swelling of a direct inguinal
hemia, The patient has been shaved in preparation for the operation.

thickening in the canal can be felt at the upper edge of the scrotum. The
manner in which a hemial sac descends through the canal when the pa-
tient coughs or strains may help to distinguish between a direct and an
indirect hernia. If the finger is directed upward through the external ring
toward the internal ring and the patient strains or coughs, the hernial

~
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immediate and careful palpation of the hemial ring must be carried out
in order to ascertain that the hernia has not been reduced “en bloc.” In
this situation the entire hernia and internal ring are reduced into the
abdominal cavity without frecing the contents of the sac from the re-
stricting effect of the intemal ring. Symptoms of pain and signs of ob-
struction are accentuated. Continued pain and tendemess in the region
of the ring require immediate surgical intervention.

1V. THE FEMORAL REGION
Palpation

The femoral region does not Jend itself to such detailed palpation as
the inguinal region. The external opening of the femoral canal is not
distinctly palpable. It can be located in relation to the femoral artery and
the inguinal ligament, which are the keys to an examination of this area.
The inguinal ligament should first be outlined and the anterior-superior
spine and the spine of the symphysis pubis identified. Midway between
these two points the pulsations of the femoral artery will be felt just be-
low the inguinal ligament. If the forefinger of the right hand is placed on
the patient’s right femoral artery, the index finger will lie over the femoral
vein and the ring finger over the femoral canal. The origin of the saphe-
nous vein lies about one-half centimeter below this point (Fig. 76). In
this regjon the following should be differentiated:

Femoral Hernia. A reducible swelling lying directly in the fem-
oral canal which transmits an impulse on coughing is unquestionably a
femoral hemia. The diagnosis rests upon accurate localization of the
femoral canal and distinguishing between the “impulse” transmitted by
a hernia and the “thrill” transmitted by 2 saphenous varix (see page 98).

Irreducible Femoral Hernia. A femoral hernia which has be-
come incarcerated may simulate an inguinal hernia, psoas abscess or
femoral adenitis. Large femoral hernias often push upward and overlie
the inguinal ligament. They can be distinguished from inguinal hernias
by precisely locating the neck of the sac. If the finger is placed on the
spine of the symphysis pubis, the sac of a femoral hemia will be lateral
and below it while the sac of an inguinal hernia will always be above and
medial to it.

Strangulated Femoral Hernia. Strangulation may de :
femoral hernia without producing detectable %:cal signs o}; pai‘:h;gr:ge:
ness or inflammation. The diagnosis of strangulation may depe;\d upon
systemic signs, such as an elevated pulse, leukocytosis or fever. If bowel i
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The Reducibility of a Hernia

The reducibility of a hernia should always be ascertained with the pa-
tient in the recumbent position, since cfforts to reduce a sac and its con-
tents manually with the patient standing may induce incarceration ot
strangulation. In many instances, the hernia will immediately reduce
when the patient assumes the reclining position and the musculature of
the abdominal wall relaxes. If not, it is usually possible to bring about
reduction by gentle pressure over the sac. If these efforts are not success-
ful, the patient often is able to replace the hernia from previous experi-
ence. If difficulty is encountered, and there is question of incarceration or
early strangulation, reduction may be accomplished by having the patient
rechine with his head lower than his feet. The leg on the affected side
should be flexed, and the examiner should then gently manipulate the
hernia with one hand and attempt to guide the contents of the sac through
the ring with the other hand (Fig. 75). If these efforts are not successful,
or if there are any associated signs of inflammation or strangulation, im-
mediate operation must be considered.

If reduction has been successful but difficulty has been encounteted,

Fig. 75. Technique of reduction of incarcerated inguinal hernia. The patient
is in moderate Trendelenburg position. The leg is flexed to relax the abdominal
musculature. The examiner grasps the hernial mass with one band and gently
guides it through the constricting ring with the other.
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may be heard with the stethoscope over a saphenous varix. There may be
evidence of varicase veins in the thigh; percussion of such varicosities will
transmit an impulse upward to a saphenous varix. An impulse cannot be
elicited in this way over a femoral hernia.

Psoas Abscess. The mass descends into the thigh well beyond the
region of the saphenous ring, It is soft and fluctuant and often can be felt
to extend above the inguinal ligament. If it is of pyogenic origin, signs of
acute inflammation will be present. If these are not present, the spine
should be x-rayed for evidence of tuberculosis.

Femoral Adenitis.  ‘This lesion usually can be recognized by the
presence of low-grade inflammation and by the fact that there are several
irtegular or matted nodes rather than a single discrete mass. A focus of
infection may be discovered lower down in the leg or in the perineum. A
small, broken-down, tender, Auctuant lymph node lying directly above
the saphenous ring (gland of Cloquet) may be indistinguishable by palpa-
tion alone from a strangulated femoral hernia. Other factors in the histary
or signs of intestinal obstruction should make the distinction possible. If
doubt exists, operation is necessary.

V. THE INGUINAL REGION IN THE FEMALE

Examination of the external genitalia in the female should be post-
poned and carried out as a part of the pelvic examination (see Chapter
12). Examination of the inguinal canal is carried out on the female at the
same time as the abdominal examination and should precede it. The
fen}oral canal may be appraised exactly as in the male. The inguinal
region cannot be as satisfactorily palpated because the labia cannot be
invaginated. By palpation of the inguinal ligament and the os pubis the
exact site of the external ring can be located with the forefinger. When
the patient coughs a sac may be felt and sometimes can be followed back
a short distance into the canal. An incipient, indirect inguinal hemia is
very difficult to detect in the female, Qccasionally, if the palmar surface
of the hand is placed over the internal ring, an impulse may be felt as
t.he sac descends through the upper end of the canal. The same maneuver
is occa'sinnal]y of value in the male when a very small external ring pre-
vents l'ntroduction of the finger into the canal. In both sexes small, in-
fixrect inguinal hernias can often be seen as distinct bulges upon cough-
ing better than they can be felt on palpation. Emphasis is also placed on
the neefi.of repeating the examination in the supine as well as the stand-
ing position.

Hydrocele of the Canal of Nuck.  In the female the round liga-
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involved, there will be peritoneal signs or evidence of intestinal obstruc-
tion. The local signs in the femoral canal, however, are frequently absent
or minimal.

Saphenous Varix.  Since the saphenous vein arises about one-half
centimeter below the femoral ring, a saphenous varix will be found lying
a little below the usual site of a femoral hernia (Fig. 76). The varix will
transmit a curious distinctive thrill rather than an impulse. A varix dis-
appears when the patient assumes the supine position and reappears in-
stantaneously on standing, while a femoral hernia reduces rather slowly or
may have to be partially reduced with the aid of pressure. A venous hum
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Fig. 76. Palpation of the femoral canal. This 'Point can be located with great
accuracy by first identifying the femoral artery and the inguinal ligament, The
femoral canal lies two fingerbreadths medual to the femoral artery just below the

inguinal ligament.



Chapter 6

EXAMINATION OF THE
ABDOMEN

The technique of abdominal examination varies with the nature of the
patient’s complaints and the suspected pathologic process under investiga-
tion, Many maneuvers of great importance in the evaluation of the acute
abdomen or of a demonstrable or suspected lesion are properly omitted in
the routine examination. Accordingly, the elective examination, the ap-
praisal of pathologic findings, the examination of the acute abdomen, and
the exantination of the postoperative abdonen will be taken up separately.

1. THE ELECTIVE EXAMINATION

The principal objective of the examination is to ascertain that there is
no abdominal tumor and that the viscera are not enlarged or abnonmal in
position.

The key to the examination is to have the patient relaxed and comfort-
able, The head and the knees should be supported in slight flexion; the
hands should be at the sides. Appropriate draping, especially in female
patients, is a significant factor in attaining complete relaxation (Fig. 77).
Inspection

Note the general contour of the abdomen, the presence or ahsence of
dilated or distended veins and the respiratory movements. The normal
umbsilicus is slightly retracted and inverted. Eversion of the umbilicus

may be a sign of intra-abdominal fluid or distention. The presence, char-
acter and position of abdominal scars are important. Ventral hemias or

Page 101
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ment traverses the inguinal canal as the embryologic counterpart of the
gubernaculum testis. In fetal life a vaginal process of peritoneum descends
with the ligament and incomplete fusion of this process may result in 2
hydrocele which may lie anywhere between the internal ring and the
labium majus, It presents itself as a cystic, irreducible, nontender swelling.
It is translucent, but this is difficult to demonstrate unless the hydrocele
is of considerable size.



Chapter 6

EXAMINATION OF THE
ABDOMEN

The technique of abdominal examination varies with the nature of the
patient’s complaints and the suspected pathologic process under investiga-
tion. Many maneuvers of great importance in the evaluation of the acute
abdomen or of a demonstrable or suspected lesion are properly omitted in
the routine examination. Accordingly, the elective examination, the ap-
praisal of pathologic findings, the examination of the acute abdomen, and
the examination of the postoperative abdomen will be taken up separately.

I. THE ELECTIVE EXAMINATION

The principal objective of the examination is to ascertain that there is
no abdominal tumor and that the viscera are not enlarged or abnormal in
position.

The key to the examination is to have the patient relaxed and comfort-
able. The head and the knees should be supported in slight flexion; the
hands should be at the sides. Appropriate draping, especially in female
patients, is a significant factor in attaining complete relaxation (Fig. 77).
Inspection

Note the general contour of the abdomen, the presence or absence of
dilated or distended veins and the respiratory movements. The normal
umbilicus is slightly retracted and inverted. Eversion of the umbilicus
may be a sign of intra-abdominal fuid or distention, The presence, char-
acter and position of abdominal scars are important. Ventral hernias or

Page 101
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Fig. 77. Appropriate draping is an important factor in obtaining abdominal
relaxation.

diastasis recti may become apparent if the patient is asked to raise his
head or strain so as to increase intra-abdominal pressure.

Following a careful inspection of the abd the inguinal and
femoral canals and the male external genitalia should be examined
(Chapter 5). Adherence to this routine guarantees that the exam-
iner will not overlook an undescended testicle or a small nodule in
the testicle as the clue to an otherwise baffling abdominal tumor,
nor will he fail to recognize a strangulated femoral or inguinal
hernia in the presence of what may seem to be pyloric obstruction.

Auscultation

Routine auscultation of the abdomen is a good habit to acquire, since
it familiarizes the examiner with the sounds of normal peristalsis.
Palpation

This is the essence of the routine abdominal examination. The cooper-
ation of the patient and adequate relaxation are essential. First, one merely
tests the tone of the rectus muscle by very gentle pressure with the hand
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resting flat against the abdomen. Gentle palpation of the four quadrants
of the abdomen is then performed with the flexor surface of the palm of
the hand and fingess in contact with the abdamen and with the forearm
and hand parallel to it. If the abdominal muscles are resistant and there
is some question of involuntary spasm, the flat of the hand should be gently
pressed against the rectus muscle while the patient is asked to breathe
deeply with his mouth open. Voluntary spasm and rigidity will relax
during expiration.

The normal location of the abdominal viscera is shown in Figure 78.

.
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Fig. 78. Normal ocation of the abdominal viscera.

The Liver

Usually the liver cannot be palpated, but in thin individuals, it may be
felt at the costal margin. A palpable liver is not necessarily pathologic.
Palpation is performed as follows: The examining fingers are placed %at
against the abdominal wall just below the costal margin and are depressed
by the fingers of the opposite hand. The patient is asked to take 2 dee
bre:ath and the palpating fingers are gently pressed inward and u \varg
to impinge against the liver as it descends with respiration (Fig. 79)PTh’
procedure is repeated several times and if the edge is not felt, the li've y
probably not enlarged. Palpation lateral to the rectus muscle,will per:nllst
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Fig. 79. Palpation of the liver.

identification of a liver edge which otherwise is obscured by voluntary
spasm of this muscle.

Percussion should begin in the anterior axillary line about the fourth
interspace and is carried downward until the resenant note of the lung is
replaced by the dullness of the liver. The liver dullness is then traced until
it is replaced by the tympany of the gas in the intestines. Ordinarily, the
area of liver dullness extends from the fifth intercostal interspace to the
costal margin. Percussion of the lower border is unreliable if there is ab-
dominal distention. Occasionally, percussion will clearly demonstrate an
enlarged liver although its edge cannot be identified by palpation.

‘The Gallbladder
The normal gallbladder cannot be palpated. A distended gallbladder

may be felt just below the edge of the liver at about the outer edge of
the rectus abdominis muscle.

The Spleen

The spleen is normally not palpable. It is sought by placing the left
hand posterioly in the flank below the costal margin in the midaxillary
line. The patient is asked to breathe deeply and the fingers of the right
hand are insinuated gently into the left upper quadrant of the abdomen
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(Fig. 80). This mancuver should be repeated two or three times,.and if
nothing is felt, the spleen is probably not greatly enlarged. IF there is good
reason to suspect slight enlargement of the spleen, palpation sho‘uld be
repeated with the patient turned on his right side. Having the patient lie

Fig. 80  Palpation of the spleen.

with his Jeft arm and fist under him rolls his left side forward, extends the
spine and facilitates palpation of the spleen.

Percussion may be helpful. Normally, splenic dullness extends in the
midaxillary line from the ninth to the eleventh ribs; this area is often
obscured by gas in the stomach or bowel so that percussion is usually not
reliable unless the spleen is decidedly enlarged. An area of dullness ex-
tending above the ninth and below the eleventh ribs in the left midaxillary
line is good evidence of an enlarged spleen.

The Kidneys

The left kidney is palpated with the right hand while the left hand is
pressed into the flank posteriorly, lifting the kidney upward. The maneu-
ver is similar to splenic palpation (Fig. 80), but the left hand is placed
slightly lower and the right hand is somewhat more medial. This manen-
ver is duplicated on the right side, but here the left hand is placed pos-
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Fig. 81. Palpation of the right kidney.

terioly and the right hand is used as the palpating member (Fig. 81).
The lower pole of the right kidney is frequently palpable as a smooth,
slightly rounded mass which descends with respiration. The left kidney is
not palpable unless it is enlarged or abnormally low in position.

The Urinary Bladder

If the urinary bladder is full, it may be palpable just above the symphy-
sis as a smooth, ovoid, rather tense mass. Pressure on it will make the
patient want to void. Percussion will outline the ovoid shape of a dis-
tended bladder, leaving little doubt as to its nature.

The Colon

The right colon, the cecum and the descending colon and sigmoid are
often palpable. The cecum and right colon are felt in the right lower
quadrant as a soft, slightly tender, rounded mass. In the course of the pal-
pation the patient may experience mild cramps, there may be audible
peristalsis and the palpable mass disappears. The sigmoid is often felt asa
rather firm, narrow, tubular structure extending downward along the left
lower quadrant into the pelvis.

The routine examination is concluded by testing the abdominal re-
flexes. The skin is lightly scratched in each of the four quadrants. Con-
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traction of the musculature is indicated by a sharp movement of the
umbilicus toward the site of stimulation.

If the patient has no symptoms referable to the abdomen and no abnor-
malities have been detected, one may proceed with the remainder of the
physical examination.

II. THE APPRAISAL OF ABNORMAL FINDINGS
The Appraisal of an Abdominal Mass

The examiner must be certain that what appears to be an abdominal
mass is not a normal structure. There are several pitfalls (Fig. 82). The
distended bladder, the gravid uterus, the resistant edge of the rectus ab-
dominus muscle, the promontory of the sacrum and the dilated tortuons
aorta of the hypertensive patient—all have been mistaken for abdominal
tumors of varied etiology. Catheterization may be required to exclude a
distended bladder. Pregnancy should be considered in every midabdom-
inal tumor in the female although the symptoms may be extremely vague.
In thin patients the promontory of the sacrum may be palpated and mis-
taken for a midline abdominal tumor, particularly as it is sensitive to pal-

Lateral edge
of rectus
muscle

Fegul mass
in sigmord
Pregnant Promontory
uterus of sacrum
Distended
bladgder

Fig. 82. Some pitfalls of abdominal examination,
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pation. In such instances careful examination will reveal the aortic pul-
sations just above the supposed mass. A vaguely defined mass in this
location has no significance unless there is reason to suspect a neoplastic
lesion in the aortic nodes.

Voluntary tightening of the rectus muscle, particularly in obese pa-
tients, often produces an apparent epigastric tumor. The fact that it does
not move with respiration and that it conforms to the outer edge of the
muscle should arouse suspicion as to its nature. Once adequate relaxation
is obtained, the mass disappears,

Occasionally the aorta is palpated in the epigastrium and creates the
umpression of a midline pulsating tumor. It can be distinguished from
a small aneurysm only by aortography. A large abdominal aneurysm not
only pulsates, but a distinct expansile character can be detected by plac-
ing a finger of each hand on opposite sides of the mass. The space be-
tween the fingers widens with each pulsation.

A pulsating mass at the level of the umbsilicus or just below it is likely
to be a small abdominal anenrysm.

A mass of inspissated feces in the sigmoid may simulate an abdominal
tumor. If doubt exists, the abdomen should be examined after a cleansing
enema has been given.

The mobility of a mass is of considerable significance. Lesions which
descend with respiration are probably connected cither with the liver, the
kidneys or the spleen. If the mass not only moves with respiration but also
is movable by palpation, it probably is adjacent to, but not actually at-
tached to, the liver ot spleen. Gastric tumors usually have a moderate de-
gree of mobility, while lesions in the ascending or descending colon are
only slightly mobile. Complete fixation suggests a tumor of pancreatic or
retroperitoneal origin or advanced malignancy with invasion of adjacent
structures. Tumors of the small intestine or omentum are usually very
freely movable. Pedunculated lesions, such as certain ovarian cysts or
fibroids, also fall into this category.

The shape, consistency and sensitivity of a mass are significant. Stony
hard, nodular, nontender lesions suggest malignancy. A smooth, tense,
rounded mass usually indicates a cyst, Tenderness suggests inflammation,
hemorrhage or necrosis.

The Detection of Fluid Within the Abdomen

Large amounts of fluid within the peritoneal cavity are usually readily
detected by eliciting a2 “fluid wave.” The conventional method of doing
this is shown in Figure 83. The examiner taps one flank with the finger
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of one hand and palpates the opposite flank with the other hand; at the
same time an assistant prevents the abdominal wall from transmitting the
impulse by placing the edge of his hand along the midline of the abdo-
men. If fluid is present, a distinct impulse will be transmitted to the pal-
pating hand as the opposite flank is tapped with the finger. Unfortu-
nately, this sign may be positive in the very obese patient due to transmis-
sion of the impulse by the abdominal wall even though the maneuver is
correctly performed. It may be positive in the presence of encapsulated
fluid as in a very large ovarian cyst.

The Distinction between Fluid in a Large Quarian Cyst and
Ascites.  In ascites the abdomen is evenly distended with fullness in
the flanks. There is tympany anteriorly, and the area of dullness in the
flanks shifts on change of position. In an ovarian cyst there may be
asymmetry in the abdominal swelling; there is dullness anteriorly and
tympany in the flanks. There is no striking shift in the area of dullness
on change of position. The characteristic areas of dullness in ascites and

in large ovarian cysts are shown in Figure 84. The “ruler test” is useful
(Fig. 85).

Ballottement. In the presence of ascites a mass may be difficult

to feel, but its presence can often be detected by ballottement. The fingers
are thrust rather quickly into the abdomen in the region where the mass
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Fig. 84. The distinction between an ovarian cyst (left) and ascites (right) by
percussion of the abdomen.
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Fig. 85. The ruler test for detection of an ovarian cyst. A ruler is laid across
the abdomen just above the level of the anterior superior iliac spine and pressed
firmly inward toward the vertebral column. In an ovarian cyst the pulsations of the
bdominal aorta are itted to the ruler and can be seen and felt. In the pres-
ence of ascites the fluid is displaced into the flanks and no impulse is transmitted.
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is suspected, and as the fluid is displaced, the mass will float up against
the palpating fingers.

Shifting Dullness. It requires care to elicit this valuable sign of
free fuid in the peritoncal cavity. The technique is shown in Figure 86.

The Enlarged Liver

Inspection may reveal the contour of an enlarged liver extending across
the right upper abdomen and epigastrium. An enlarged liver is easily
detected by palpation if relaxation is adequate and there is no abdominal
distention. The characteristic diagnostic feature is the distinctly palpable
edge of the liver. This may be somewhat blunted in the presence of
cirthosis, or irregular and nodular if the enlargement is due to carcinoma.
In thin individuals it is occasionally possible to outline the stony hard,
nodular edge of metastatic cancer so accurately that there is little doubt
about the diagnosis. The enlargement of the liver below the costal margin
may be confirmed by percussion and outlined with a skin pencil. It is
customary to estimate the distance between the edge of the liver and the
costal margin in the nipple line in “finger breadths” as a rough index of
the extent of liver enlargement.

IE the liver is enlarged, one looks for traces of jaundice in the conjunc-
tivae. The skin is carefully inspected for the characteristic scratch marks
of pruritus, for jaundice and for spider angiomata. Spider angiomata are
seen over the anterior chest wall as delicate, bright red, branching vascular
patterns which radiate from a central point. The hands may have the
characteristic reddening of the thenar and hypothenar eminences, “liver
palms,” or there may be dilated veins in the abdominal wall.

A glass eye or an absent right breast may be the clue to unexplained
jaundice or hepatomegaly, although the malignant lesions which required
operation may have been removed long ago.

The Enlarged Gallbladder

The enlarged gallbladder is palpated as a smooth rounded tumor in the
right upper quadrant. It is usually found just lateral to the outer edge
of the rectus muscle, but there is considerable variation. Tt may be present
quite far in the flank or more nearly in the epigastrium. Its lower border
is distinct, smooth and rounded; the upper border cannot be defined since
it fades out either under the costal margin or appears to become confluent
with the edge of the liver.

An enlarged, exquisitely tender gallbladder is characteristic of acute
cholecystitis,
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Fig. 86. Detection of fluid within the abdominal cavity. A, With the patient
supine the level of dullness in the fank created by the fluid is determined by per-
cussion. B, The patient is then rolled on his side and the percussion is repeated.
A shift in the Jevel of the dullness on the dependent side is indicative of free fluid
in the peritoneal cavity.
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An enlarged nontender galibladder in the presence of obstructive jaun-
dice is characteristic of malignant obstruction of the bile ducts. This is
based on the assumption (“Courvoisier’s law”) that in malignant disease
of the pancreas the gallbladder is usually normal and is capable of marked
distention after the obstruction of the common duct. In the presence of
gallstone obstruction the gallbladder is often previously diseased from re-
current cholecystitis and is incapable of dilating. This is a useful guide,
but there are many exceptions to it.

The Enlarged Spleen

The only evidence of a slightly or moderately enlarged spleen may be
an impulse which touches the tips of the palpating fingers as the patient
inspires. Percussion may confirm the presence of some splenic enlarge-
ment. In marked splenic enlargement the organ is easily felt extending
across the left upper quadrant. A distinct notch may be felt in the edge.
This indentation of the edge of the spleen, the so-called “splenic notch,”
is a significant diagnostic sign, but it frequently cannot be identified.

If splenic enlargement is suspected, one should search for physical
signs of “hypersplenism.” Scrutinize the conjunctivae, the mucous mem-
branes and the skin for pallor, purpura or jaundice.

The Enlarged Kidney

The lower pole of the right kidney is frequently palpable. The left kid-
ney is either enlarged or displaced downward if it is palpable. An en-
larged kidney is identified by its posterior position; the palpating hand
must be deep in the abdomen before the rounded edge of the kidney
is appreciated. It descends well with respiration and then slips between
the palpating hands as the patient exhales. At times one can make out
the reniform shape of an enlarged kidney. If the hand in the flank is
pressed upward, the impulse is transmitted to the kidney and can be ap-
peeciated readily by the abdominal hand. This sign is particularly helpful
in distinguishing between an enlarged tender kidney with hydronephrosis
and an enlarged tender gallbladder.

Bilateral enlargement of the kidneys suggests congenital polycystic dis-
ease. A distinctly anterior enlargement of the kidney is usually due 1o
neoplastic disease. The organ seems to maintain its posterior position even
with considerable enlargement due to hydronephrosis. In contrast to a

splenic or hepatic lesion there is usually tympany over a renal mass due
to the presence of the colon.
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IS IT THE SPLELN OR THE LEFT KIDNEY?

Confusion may exist between marked enlargement of the spleen and
a markedly enlarged kidney. In general the spleen is an anterior organ,
the kidney is posterior. The frec edge of the splecn is sharper than that
of the kidney and always points in a somewhat caudad direction. One
may find a gap between the posterior edge of the spleen and the erector
spinae group of muscles by careful palpation of the flank. This cannot be
demonstrated in the presence of an enlarged kidney. The percussion note
over the spleen is dull since the colon is usually displaced downward.

III. THE ACUTE ABDOMEN

A correct diagnosis in the “acute abdomen” requires a careful balancing
of probabilities. Consequently, every bit of evidence must be obtained
from the physical examination and, accordingly, a separate discussion
is outlined.

Inspection

Note the position assumed by the patient. In severe colic he will be
unable to lie quietly, while in the presence of peritoneal inflammation, he
will remain quiet with his knees flexed even though in great pain. Note
his facial expression and respiratory rate. Look particularly for splinting
of the rectus muscles, the absence of the normal respiratory movements
and visible peristalsis.

Feel the pulse.  The character and rate of the pulse are among the
best indications of the gravity of an acute abdominal disease. A slow, full,
regular pulse does not exclude a serious peritoneal infection, but it indi-
cates that the patient is reacting well 1o it. A moderately elevated, quick,
slightly bounding pulse is characteristic of progressing abdominal infec-
tion. It is a disturbing observation even when the abdominal findings are
minimal. A rapid, thready pulse goes with advanced peritonitis.

Following inspection of the abdomen, the inguinofemoral region
and male external genitalia should be ined, thus assuring that
the examiner will not overlook an incarcerated or strangulated
hernia.

It is important to palpate the femoral artery during this part of the ex-
amination, since absent pulsation or discrepancy between the two sides
in the presence of serious abdominal pain may be a clue to a dissecting

aneurysm.
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Auscultation

The examiner should have a clear conception of the sounds of normal
peristalsis. Peristalsis may be increased, diminished or absent in the
presence of a suspected acute abdomen. Peristalsis may be said to be
absent if no peritoneal sounds are heard over a period of several minutes.
Absence of peristalsis means paralytic ileus due to diffuse peritoneal irrita-
tion. Increased peristalsis is commonly encountered in three forms:

(1) Faitly constant loud borborygmi which vary in intensity but have
no definite pattern occur in acule gastroenteritis or digestive upset due
to dietary indiscretion. This type of peristalsis has no definite thythm and
variations in its intensity occur without any altcration of the patient’s
abdominal discomfort.

(2) Less common, but far more important, are the sounds produced
by the rhythmic contractures of the intestines in acute mechanical ob-
struction. In this condition the abdomen is silent between bouts of colic.
Borborygmi of a gradually increasing intensity are then heard; these rise
fo a crescendo and then gradually die away until only a few faint tinkles
are heard, The patient is aware of painful cramps which increase and
subside with the peristaltic activity. The rhythmic peristaltic crescendo of
acute mechanical obstruction is unmistakable when once heard.

(3) In chronic partial obstruction of the lower small bowel and in
the recovery phases of a diffuse peritoneal inflammation, hollow gurgling
and tinkling sounds are heard as dilated fluid-laden loops of bowel
undergo periodic contractions There is no thythmic pattern to this type
of penstalsis It may or may not be accompamed by abdominal cramps.

Palpation

The patient should first be asked to cough. In the presence of acute
peritoneal inflammation this usually elicits a sharp twinge of pain local-
ized to the involved area. It is extremely valuable to elicit this “cough
tenderness” and have the patient point with one finger to the exact area
of pain. This localizes the area of inflammation before the examiner so
much as touches the abdomen. He can thus avoid palpating this area un-
til the remainder of the abdominal examination is completed.

e Totuntory S e e e beueen Voluntary
hand of the examiner must be warm. The teochr:? ‘-"'tft}le _Pﬂtlem_ The
; 0 ] que of testing for spasm
is depicted in Figure 87. The extent of both recti muscles is palpated in
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Fig. 87. Testing for abdominal spasm. The flat of the entire Jeft hand is placed
on the abdomen in the quadrant furthest away from the area of pain and tendef“
ness; it is held gently in this position long enough to assure the patient that he is
not being hurt, He is then asked to breathe deeply and the fingers of the left hand,
which are in contact wath one of the rectus muscles, are gently depressed with the
nght hand. Voluntary spasm of the recti will always give way beneath the hand
as the patient exhales; mvoluntary or true spasm will not yield. The muscle is felt
as a rigid, firm, tense, boardlike structure. It is not necessary to push the hand
deeply into the abdomen in order to elicit this sense of rigidity, and one should not
produce pain,

this fashion; the area of marked tendemess (referred to in the cough
test) is examined last. A faulty, but commonly used method of palpating
is shown in Figure 88.

Extensive rigidity of both rectus muscles indicates a diffuse peritoneal
irritation. Segmental spasm of one rectus (spasm limited to one quadrnnt)
is encountered in early peritonitis. However, since there is no compart-
ment which limits the spread of peritoneal fluid to one side of the abdo-
men, extensive rigidity involving the length of one rectus muscle with
complete flaccidity of the other cannot occur from peritonitis or peritonea]
irritation. Extensive unilateral rigidity is reflex in origin. It occurs in asso-
ciation with acute renal pain.

Palpation of both recti simultaneously is of value in assessing the ex-
tent and character of abdominal spasm.
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NINERTY

Fig. 88. Incorrect method of palpation of the abdomen,

Outlining the Area of Tenderness. The exact area of tendemess
within the abdomen is now carefully mapped out by gentle one-finger
palpation (Fig. 89). The tenderness of such conditions as acute ap-
pendicitis or acute cholecystitis is sharply localized to the immediate area
of the organ involved unless there is a diffusing peritonitis. This observa-
tion can be made only by careful, gentle palpation with one finger. Palpa-
tion with the entire hand may give a false impression of the extent of the
tenderness, since it does not permit accurate localization. Light percussion
of the abdomen may also be used to localize tenderness.

Abdominal palpation is not complete without a careful examination of
the flanks, the costovertebral angles and the lower portion of the costal
cage. Use only one finger to explore these areas carefully. Firm, one-finger
palpation of the lower intercostal spaces will sometimes reveal exquisite
tenderness and thus provide an important clue to a lesion above the dia-
phragm which is simulating abdominal disease. In testing for costover-
tebral tenderness one should place the finger precisely in the angle be-
tween the spine and the twelfth rib (Fig. 90). Tenderness localized in
this area is diagnostic of an inflammatory process in the kidney while
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Fig. 89. Gentle systematic palpation of the entire abdomen with one finger is an
essential step in the accurate localization of an area of tendemess.

POSTERIOR

Fig. 90. In testing for costovertebral angle tenderness the examiner’s finger must
be placed precisely in the angle between the 12¢th 1ib and the vertebral muscles
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tenderness more laterally over the ribs or over the flank may be indicative
of a variety of conditions.

The Detection of a Mass.  The examiner has now located the
exact site of the tenderness without causing pain. He has also determined
the presence and extent of muscle spasm. He next attempts to palpate the
abdomen more deeply. True rigidity of the musculature will make this
mpossible. It may be exceedingly difficult to identify organs or masses
even without rigidity if exquisite tenderness is present. However, by very
gentle palpation without hurting the patient sufficiently to produce volun-
tary spasm, the experienced clinician may distinctly outline the borders
of tender masses such as a tense gallbladder or an appendiceal abscess.

1t is always wise to palpate the acute abdomen a second time after
the patient has been given morphine and once again in the operating
room after the induction of anesthesia. Rigid observation of this rule will
frequently reveal masses which have been overlooked. It also permits a
far more accurate appraisal of the nature of previously detected masses.

Percussion of the Abdomen

Gentle percussion is of value in localizing an area of tenderness. It also
occasionally reveals an unexpected area of dullness coinciding with an
area of tenderness, this gives a clue to a hitherto unrecognized mass which
is displacing the intestines. Signs of shifting dullness within the abdomen
may establish a diagnosis of intra-abdominal bleeding following ab-
dominal injuries. The extent of liver and bladder dullness must be care-
fully appraised.

The Pelvic and Rectal Examinations

The technique of these examinations is described in Chapters 12 and
13. These are done last, but must never be omitted. Lesions in the pouch
of Douglas are more readily felt in the lithotomy position than in the
lateral position. Systematic palpation of the rectum and of the pouch of
Douglas should be performed; the exact location of the tendemess may
thus be determined and may prove to be a significant point in establish-
ing the diagnosis. The prostate and seminal vesicles deserve particular
attention because inflammation in these organs may simulate an acute ab-
domen. In the female, gentle, sensitive palpation may detect the in-
creased pulsations of the uterine vessels characteristic of pregnancy, or
the crepitation of the broad ligament which occurs in gas bacillus ccl]uiitis
following a criminal abortion. The correct diagnosis, and sometimes life
itself, may depend upon such details. The rectal and pelv

ic examinations
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should be repeated after anesthesia has been induced if there is reason to -
suspect a pelvic lesion,

Special Tests

There are a number of special tests which may be helpful in elucidat-
ing the diagnosis in particular cases.

The sign of cough tenderness has already been described.

Rebound Tenderness.  This sign is elicited by pressing fairly
deeply into the abdomen on the side away from a suspected acute in-
flammatory process and then quickly releasing the pressure. As the ab-
dominal wall snaps out to its normal position, a twinge of pain is felt by
the patient either at the site of pressure or at the site of the inflammatory
process. Rebound tendemess referred to the opposite side, which is the
side of the lesion, is useful contributory evidence of acute peritoneal ir-
ritation localized to the painful area. It is of the same significance as
cough tenderness and is more reliable, since it is present when cough
tenderness is absent.

Rebound tenderness referred to the point of pressure anywhere in the
abdomen indicates a diffuse peritoneal irritation. It is not necessary to
employ this maneuver in the presence of an obvious diffuse peritonitis,
since it is painful to the patient. In doubtful cases, particularly in obese

Fig. 91, Ihopsoas test.
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- patients who are heavily muscled and have a thick omentum, this sign is
of considerable value in determining the extent of an inflammatory
P(OC&SS- |

Tliopsoas Test.  Have the patient attempt to flex his thigh against
slight pressure of the examiner’s hand (Fig. 91). Pain will be elicited if
there is an inflammatory process in contact with the psoas muscle. Minor
degrees of irritation may be detected by having the patient lie on the op-
posite side and extend the thigh on the affected side to its full extent.

Obturator Test.  The thigh is flexed to a right angle and is then
rotated both externally and internally (Fig. 92). Hypogastric pain may
be elicited if there is an inflammatory mass lying in contact with the

Fig 92. Obturator test.

obturator internus muscle. It may be positive in the presence of pelvic
appendicitis or an accumulation of fluid or blood in the pelvis.

Fist Percussion of the Lower Anterior Thoracic Wall (Fig. 93).
A positive result may be obtained in a variety of conditions, including
acute hepatitis. This sign is positive in the presence of an acute gall-
bladder. It is a useful adjunct and, when negative, the examiner should
be very hesitant to make a diagnosis of an acute upper abdominal in-
fammation.

The Sign of Contralateral Tenderness. It may be difficult at
times to distinguish between thoracic disease which is causing abdominal
pain and rigidity and an acute inflammatory process in an upper quadrant
of the abdomen. Pressure on the opposite side of the abdomen carried i
rather deeply toward the affected side will often cause pain if the disealsr;
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Fig. 93. Fist percussion of lower anterior thoracic wall. The intensity of the
blow can be well controlled and 1t is possible to carzy out this maneuver with great
gentleness, The panent experiences a sharp twinge of pain in the presence of an
acute inflammatory process bencath the diaphragm or liver on the right side, or
around the spleen and stomach on the left side.

is intra-abdominal; 1t will not cause pain if the disease is above the dia-
phragm.

Inspiratory Arvest (Murphy). This is an excellent sign of acute
cholecystinis. The patient is asked to take a long breath, while at the same
time deep pressure is made against the abdominal wall in the region of
the gallbladder. As the liver descends, the gallbladder is brought in con-
tact with the examining fingers. The patient experiences a sharp twinge
of pain and the inspiration is immediately arrested.

Discoloration of the Umbilicus (Cullen). A faintly bluish hue
to the skin of the umbilicus may be noted n the presence of an extensive
hemoperitoneum. This was originally described as an indication of a rup-
tured ectopic pregnancy. The sign may be encountered in any condition
in which there is an extensive amount of free blood in the peritoneal
cavity. Its absence does not exclude intraperitoneal bleeding.

IV. DIFFERENTIAL SIGNS IN THE ACUTE ABDOMEN

The differential diagnosis of acute abdominal diseases is manifestly
beyond the scope of this volume. However, since a correctly performed
physical examination determines the advisability of operation, the classic
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findings and the more frequently encountered variants of some important
abdominal emergencics are presented.

Acurr ApPENDICITIS

The manifestations of this discase are legion. It may simulate most
other acute abdominal conditions. Differcnces in the location of the ap-
pendix and in the extent and rate of progression of the inflammatory
process account for the extraordinary vanety of clinical syndromes.

Classic Acute Appendicitis (The Appendix Being in the Right
Lower Quadrant)

Inspection

The patient may not appear ill in the early stages. He will be aware of
persistent pain which usually is aggravated by motion; he may prefer to
lie quietly; on rising or walking he may guard his right side. No ab-
normalities will be detected on inspection of the abdomen.

Auscultation
Peristalsis may be diminished, but is often normal.
Palpation

Pain elicited by coughing will be referred to the right lower quadrant.
One finger palpation of the abdomen will demonstrate tendemness well
localized to the right lower quadrant in the region of McBurney's point
(Fig. 94). Tt often corresponds closely to the reference point of the
“cough tenderness.” There may be voluntary spasm of the right rectus
muscle, but no true spasm. Rigidity is indicative of peritoneal inflamma-
tion and is not a sign of early appendicitis.

Rectal and pelvic examinations will be negative in the early stages.

e only consistent physical finding in eardly appendicitis is localized
tenderness. This observation is so reliable that genenalized or diffuse
tenderness may be regarded as evidence against the diagnosis of uncom-
plicated appendicitis.

Variants of Acute Appendicitis

Because localized tenderness is the only consistently reliable finding in
carly appendicitis, the condition is frequently overlooked when the 2
pendix lies in a protected or unusual position (Fig. 95). v

Retrocecal Appendicitis.  The point of localized tenderness will
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Fig. 94, McBurney'’s point is of historical interest only. The localization of
tenderness in appendicitis depends entirely on the position of the appendix (see
Figure 95).

be found well lateral in the flank. Abdominal signs may be absent and
cough tenderness is frequently not demonstrable, Rigidity may not be
present in the rectus muscle in advanced retrocecal appendicitis, but will
be found laterally in the muscles of the flank. A high retrocecal appendix
may simulate cholecystitis or renal disease. In palpating the flank it is
essential to distinguish carefully between flank tenderness and costo-
vertebral angle tenderness (Fig. 90).

Pelvic Appendicitis,  This most dangerous and baffling form of
the discase is characterized by the remarkable normality of the abdominal
examination. Since diarrhea and vomiting are prominent symptoms in
this form of appendicitis, a diagnosis of gastroenteritis is easily entertained
unless the physical findings are properly interpreted. Early in the course
of the disease, tenderness may not be demonstrable by either abdominal,
rectal or pelvic examination, It is essential to repeat both pelvic and rectal
examinations at frequent intervals, as they will provide the earliest clue
to the diagnosis. Exquisite tenderness in the pouch of Douglas appears
when the abdominal examination reveals litdle variation from the normal.
Abdominal signs become striking as the disease progresses and pelvic
peritonitis develops. The iliopsoas test and obturator test may be positive
in pelvic appendicitis.
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Hliac Appendicitis.  The physical findings may be fairly classic
when the appendix lies just over the brim of the pelvis, ot the point of
tenderness may be quite low in the abdomen just above the inguinal liga-
ment. The appendix is frequently in contact with the iliopsoas muscle in
this location; a positive iliopsoas sign is helpful confirmatory evidence,

Appendicitis with Nondescent of the Gecwm.  If the cecum has
not descended into the right lower quadrant in the course of its develop-
ment, the appendix will lic in the right upper quadrant of the abdemen
(Fig. 95B). The history and physical findings may be consistent with
acute cholecystitis. A plain x-ray film of the abdomen may reveal that
the cecum is in an unusual location. Similatly in malrotation of the

Fig. 95. Poutions of the vermiform

appendicitis depend upon the position of the cecum andl;he e
dix to the cecum, A, The cecum is in the right lower quadrant.

in acute
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Fig. 94. McBurney’s point is of historical interest only, The localization of
d m appendicitis depends entirely on the position of the appendix (see
Frgure 95),

be found well lateral in the flank. Abdominal signs may be absent and
cough tenderness is frequently not demonstrable. Rigidity may not be
present in the rectus muscle in advanced retrocecal appendicitis, but will
be found laterally in the muscles of the flank. A high retrocecal appendix
may simulate cholecystitis or renal disease. In palpating the flank it is
essential to distinguish carefully between flank tenderess and costo-
vertebral angle tendemess (Fig. 90).

Pelvic Appendicitis. This most dangerous and baffling form of
the disease is characterized by the remarkable normality of the abdominal
examination. Since diarthea and vomiting are prominent symptoms in
this form of appendicitis, a diagnosis of gastroenteritis is easily entertained
unless the physical findings are properly interpreted. Early in the course
of the disease, tenderness may not be demonstrable by either abdominal,
rectal or pelvic examination, It is essential to repeat both pelvic and rectal
examinations at frequent intervals, as they will provide the earliest clue
to the diagnosis. Exquisite tenderness in the pouch of Douglas appears
when the abdominal examination reveals little variation from the normal.
Abdominal signs become striking as the discase progresses and pelvic
peritonitis develops. The iliopsoas test and obturator test may be positive
in pelvic appendicitis.



N 127
EXAMINATION OF THL ABpOMEN

fon wi . disclose the tense, . 1, ex-
Careful, gentle palpation will usually disclose the tense, peat s!mpc( .
quisilc]}'gtcndcrvmgss of the enlarged gallbladder. Idc!mﬁcmxlan of .dxc
tender gallbladder by palpation is the most reassuring diagnostic physical
finding in acute cholecystitis.

Prrronated Gastiic on Duonryat Urcen

The physical signs vary with the stage of the illness. A state of collapse
may dominate the picture if the patient is seen shortly after the onset.
The patient is ashen in color, faint, sweating and complains of severe
epigastric or substernal pain. Hypotension is common, but Shc I?ll}S(.! rate
is usually below 100. Retraction of the epigastrium, boardlike rigidity of
the abdominal musculature, generalized tendemess, rectal lcndcmclzss and
absent peristalsis are outstanding features of the physical examination.

The patient's general condition may seem improved if he is scen some-
what later in the discase or after pain has been relicved by medication.
His color returns, the syncopal state passes off and the blood pressure re-
tumns to normal. The pulse rate may not be marhedly clevated, but l.lle

pulse is usually full and bounding and more rapid than at an carlier period
when the patient appeared to be in collapse. A very rapid thready pulse is
not characteristic of early peritonitis; it is a late sign. The physical signs
in the abdomen will remain unchanged despite the patient’s appearance
of improvement. At this stage it is most important that the physician be
not misled by the apparent well-being of the paticnt, he must place
proper emphasis on the physical examination. Late in the disease (after
12 to 18 hours) the signs of generalized peritonitis appear. These are dis-
cussed elsewhere,

Certain points must be emphasized as manifestations of free anterior
perforation of duodenal or gastric ulcer, The rigidity is boardlike. Retrac-
tion of the epigastrium due to contraction of the recti abdomini and the
diaphragm is frequently seen in the thin individual. The abdomen ap-
pears to have a band around it. There may be diminished or absent liver
dulliess. Tympany over the anterior portion of the liver is of little value

since it frequently is caused by gas in Joops of the small bowel. Tympany
over the liver in the midaxillary line two inches or more above the costal
margin is reliable evidence of free air in the peritoneal cavity (Fig. 96).
The sign is useful if positive, but there may be no change in the area of
liver dullness in the presence of gross contamination of the peritoneal
cavity from perforated gastric or duodenal ulcer. Indeed, an x-ray film

taken in the upright position may fail to reveal free air beneath the
diaphragm.
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cecum, the appendix may lie in the midabdomen or in the left upper
quadrant (Fig. 95C). Unless the possibility of an abnormal location of
the appendix is kept constantly in mind, it will not enter into the dif-
ferential diagnosis.

The principal and most reliable physical finding in acute, uncompli-
cated appendicitis is localized tenderness. This may be hard to elicit when
the disease is mild, when the appendix lies in a relatively protected posi-
tion or when the patient is very obese.

Acutr ChoLecysTITIS
Inspection

The respiratory rate is frequently elevated and at times is so rapid that
pncumonia may be suspected. This clevation of the respiratory rate is
partly attnbutable to the fact that the enlarged, acutely inflamed gall-
bladder comes in contact with the anterior parictes with normal breath-
ing and accentuates the pain. Short, rapid breathing prevents this and
gives the patient considerable relief.

Slight distention of the upper abdomen is frequently an eacly sign and
is not due to peritonitis. This distention is attributable to the air which
the patient has swallowed in the mistaken belief that he has “gas on
his stomach.” This reaction is quite common in patients with acute
cholecystitis.

Auscultation

Peristalsis is practically always present; it may be quite active. A silent
abdomen is a Iate sign and indicatcs perforation of the gallbladder. If en-
countered at an early stage, one should suspect perforated duodenal ulcer
rather than acute cholecystitis.

The signs of fist percussion and inspiratory arrest are generally positive.
Both of these signs may be positive 1n the presence of a tender liver from
acute cardiac failure or acute hepatitis. Thesc signs indicate that there is
an acute inflammatory process 1n the upper abdomen, and considerable
doubt should be cast on the diagnosis of acute cholecystitis if they are
negative.

Palpation

One-finger palpation will Jocalize tenderness to the gallbladder in !11Ac
early stages of the discase. Rigidity is not present, but voluntary spasm is
often so marked that care must be taken to exclude true muscular spasm.
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Acutg PANCREATITIS

The abdominal findings in pancreatic disease may be minimal or ab-
sent becanse of the protected position of the pancreas behind the stomach,
colon and gastrocolic ligament. In mild scute pancreatitis the patient looks
ill, but examination of the abdomen may show only vaguely Tocalized
tenderness in the epigastrium. In actite necrotizing pancreatitis the patient
may go into collapse with cardiac irregularities which are suggestive of
coronary occlusion. The signs of peritonitis may be lacking at first; when
present they indicate the disease is well advanced. Deep tenderness over
the pancreas and in the left upper quadrant is the most reliable physical
finding. Edema in the flanks is frequently present in the more advanced
cases. Abdominal distention is usually found and peristalsis is diminished
or absent. As a rule abdominal rigidity is not an early sign.

Acure DiverTIcULITIS

Diverticulitis of the colon is as protean in its manifestations as appen-
dicitis. At times it may closely simulate appendicitis, but the findings are
on the left side. Usually the tenderness in diverticulitis is more diffuse
and frequently there is evidence of a local peritonitis even in the early
stages of the disease. A palpable mass often is found in the left lower
quadrant or in the pelvis. Diverticulitis less commonly produces acute
large bowel obstruction and these signs and symptoms may be indis-
tinguishable from those seen in carcinoma of the colon. An inflammatory
mass in the flank or groin may be produced by perforation of a divertic-
ulum. The diverticulum may perforate directly into the urinary bladder;
the passing of bubbles of air in the urine is an experience which the pa:
tient never forgets.

MesenTeRIC Vascurar Ocorusion

Mesenteric vascular occlusion, either venous or arterial, is characterized
by 2 remarkable contrast between the severity of the patient’s symptoms
and the paucity of the abdominal signs. Severe and persistent abdo}r’ninal
pain associated with varying signs of a gastrointestinal disturbance, such
as vomiting, diarrhea or an alteration of bowel function, is the usu;1 re-
senting syndrome. The physical signs in the abdomen, however, arepnoc

lmhke. those seen in acute pancreatitis, with which mesenteric vascular
occlusion is often confused. In the earl

irritation. Tenderness on deep
Peristalsis may be normal or h

arly stages there is no peritoneal
pa]pau‘on is often the only abnormality,
yperactive. Spasm and distention are late
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Fig. 96. Demonstration of significant area of tympany (shaded area) over the
liver with free air in the peritoneal cavity. Tympany anteriorly is of no significance,
as 1t may be produced by distended loops of bowel.

Perforated Duodenal Ulcer with a Slow Leakage of
Duodenal Contents !

Occasionally the contents of the bowel escape slowly and in such small
quantity from a perforated duodenal ulcer that contamination of the free
peritoneal cavity does not occur. The colon and omentum act as a water-
shed and direct the fluid into the right iliac fossa; the physical findings
are predominantly those of an inflammatory lesion in that area. The his-
tory of pain arising in the epigastrium and shifting to the right lower ab-
domen may lead the examiner to suspect appendicitis. The differential
diagnosis can usually be made by a careful onefinger palpation of the
abdomen. The diagnosis of perforated ulcer is to be favored if a rather
diffuse area of tenderness extending into the epigastrium is demonstrable.
It is most unusual for acute appendicitis to produce clear-cut signs in both
the upper and lower abdomen without other evidence of spreading peri-
tonitis. Sometimes the differential diagnosis can be established only at
operation.

Posterior Perforation of Duodenal Ulcer

A duodenal ulcer may perforate posteriorly into the pancreas or into the
retroperitoneal tissue. The abdominal findings may be slight or may re-
semble acute pancreatitis, A subphrenic abscess may be the first mani-
festation of a posterior perforation of a duodenal ulcer.
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Acute PANCREATITIS

The abdominal findings in pancreatic disease may be minimal or ab-
sent because of the protected position of the pancreas behind the stomach,
colon and gastrocolic ligament. In mild acute pancreatitis the patient Jooks
ill, but examination of the abdomen may show only vaguely localized
tenderness in the epigastrium. In acute necrotizing pancreatitis the patient
may go into collapse with cardiac irregularities which are suggestive of
coronary ocelusion. The signs of peritonitis may be lacking at first; when
present they indicate the disease is well advanced. Deep tenderness over
the pancreas and in the left upper quadrant is the most reliable physical
finding, Edema in the flanks is frequently present in the more advanced
cases. Abdominal distention is usually found and peristalsis is diminished
or absent. As a rule abdominal rigidity is not an early sign.

Acure DiverticuLrms

Diverticulitis of the colon is as protean in its manifestations as appen-
dicitis. At times it may closely simulate appendicitis, but the findings are
on the left side. Usually the tenderness in diverticulitis is more diffuse
and frequently there is evidence of a local peritonitis even in the early
stages of the disease. A palpable mass often is found in the left Jower
quadrant or in the pelvis. Diverticulitis less commonly produces acute
large bowel obstruction and these signs and symptoms may be indis-
tinguishable from those seen in carcinoma of the colon. An inflammatory
mass in the flank or groin may be produced by perforation of a divertic-
uhum. The diverticulum may perforate directly into the urinary bladder;
the passing of bubbles of air in the urine is an experience which the pa-
tient never forgets,

Mesenteric Vascurar OcoLusion

Mesenteric vascular occlusion, either venous or arterial, is characterized
by a remarkable contrast between the severity of the patient’s symptoms
3nfi the paucity of the abdominal signs. Severe and persistent abdominal
pain associated with varying signs of a gastrointestinal disturbance, such
as vamiting, diarshez or an alteration of bowel function, is the usu:;l te-
senting syndrome. The physical signs in the abdomen, however arex; t
unlike those seen in acute pancreatitis, with which mesenteric vas Io
?Cc_lusion is often confused. In the early stages there is no rit:u a;
Iﬂltfition. Tenderness on deep palpation is often the only abfznn Illea
Peristalsis may be normal or hyperactive. Spasm and distention area 113;1,
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manifestations and appear only after gangrene of the bowel and peritonitis
have occurred.

The course of the disease depends upon the location and extent of the
occlusion. An occlusion of the main venous trunk allows the patient to
bleed massively into the mesentery with the rapid onset of shock and
collapse. Large arterial occlusions are also associated with considerable
shock. It is more common, however, with either venous or arterial occlu-
sions to find the patient with severe, persistent abdominal pain, intractable
to the usual measures for its relief and with few detectable abnormalities
on the abdominal examination. A progressively rising pulse rate and
leukocytosis are better guides to the gravity of the condition than are the
abdominal signs. Later the signs of peritonitis appear.

Dissecring ANEURYSM oF THE AorTA

The underlying lesion is a degeneration of the media with initial rup-
ture of the intima of the aorta near the aortic valves or in the descending
aorta near the left subclavian artery. The patients usually have marked
hypertension.

Death may occur from rapid dissection and rupture within 2 few hours.
In subacute cases the process may continue over a period of days or
weeks,

The onset is sudden with agonizing pain in the chest or epigastrium.
Radiation to the neck, back or into the abdomen is common. Shock and
loss of consciousness often follow.

Varying signs of arterial insufficiency to the brain, arms or legs sugges-
tive of multiple embolization are important diagnostic clues. Roentgeno-
grams may show a widening of the thoracic aorta. Angiocardiograms are
diagnostic. There may be no electrocardiographic changes.

Prompt recognition is essential as the condition can now be dealt with
surgically.

RupTurE OF AN ABDOMINAL ANEURYSM

Premonitory symptoms of pain and indigestion may lead to the diag-
nosis of an abdominal aneurysm prior to rupture. Careful physical ex-
amination will detect a number of aneurysms which are relatively asymp-
tomatic and thus permit elective corrective surgery.

Rupture occurs into the retroperitoneal space, but there is often bleed-
ing into the peritoneal cavity or rarely into a viscus or the vena cava. The
signs are those of a major abdominal catastrophe with excruciating pain
and shock. Peritoneal irritation may be minimal. A pulsating mass ex-
tending into the flank and lower abdomen combined with signs of shock
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and blood loss is diagnostic. In contrast to dissecting aneurysm the perip}f-
eral pulses are not obliterated as a rule and disappear only as a mani-
festation of profound shock. . )

The prognosis even with surgical intervention is grave, placing great
importance on recognition of the lesion prior to rupture.

Tax Siens oF OnSTRUCTION OF THE SMALL INTESTINE
Simple Obstruction of the $Small Bowel

The physical findings depend upon the cause and location of the ob-
struction, The most reliable single finding in early acute simple obstruc-
tion of the small intestine, which occurs with an adhesive band or an
internal hernia, is the characteristic pattern of the peristaltic sounds. In-
spection will indicate that the patient is suffering from fntermittent bouts
of colic between which he is quite comfortable. Occasionally a peristaltic
wave may be seen if the abdominal wall is thin and flaccid. Early in the
disease auscultation will reveal the classic rhythmic peristaltic pattern xis-
ing to a crescendo as the patient experiences his colic. As the pain subsides
peristalsis will also die away. This observation of hyperactive peristalsis
synchronous with the colic is the most significant early physical finding.
The abdomen will be silent between seizures of pain or a few tinkles of
normal peristalsis may be heard. Palpation may reveal tenderness over the
involved Joop of bowel. This is significant, but is by no means a constant
finding. The involved loop of bowel may be so protected from the palpat-
ing hand that clear-cut tendemess cannot be elicited early in the disease.
At this eatly stage a plain roentgenogram of the abdomen will usually
provide confirmatory evidence of a distended loop of small intestine.

Abdominal distention and tendemness appear later. The characteristic
ladder pattemn of visible peristalsis is also a late sign. The extent of the
distention depends upon the level of the obstruction. If the obstruction
is high and the patient is vomiting, distention may not develop until peri-
tonitis and paralytic leus have become established. Marked generalized
tenderness is a sign of peritoneal irritation; it indicates perforation of the
bowel or impending gangrene.

In all patients with intestinal obstruction the sites of hemia must be
examined and re-examined.

Strangulation Obstruction of the Small Bowel

) The clinical picture is quite different if the blood supply of the bowel
is compromised. The patient usually appears criti}:ally ill. The pulse is
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rapid and full. There may be intermittent waves of colic, but between
seizures of pain the patient will be aware of a persistent dull ache and
discomfort in the abdomen. This may become agonizing, particularly in
arterial occlusions, The characteristic crescendo pattern of peristaltic ac-
tivity ceases with the onset of gangrene. The bowel may continue to be
active and peristalsis may be heard for 2 time, but gradually the abdomen
becomes silent.

Peritonitis is manifested by tenderness and rigidity. Shock and collapse
may ensue, especially in venous occlusion in which blood may be lost in
great quantity into the bowel and mesentery.

Tue Siens or OsstructioN oF THE CoLoN

Obstruction of the colon is usually due to carcinoma, diverticulitis,
intussusception or volvulus. Each of these conditions has certain physical
signs which are peculiar to it. Diverticulitis has been discussed earlier in
this chapter.

Intussusception

Intussusception commonly occurs in children but is seen in adults, par-
ticularly in the presence of a benign tumor which acts as the leading point
of the intussusception. The physical signs vary to some extent with the
stage of the disease. Pain is usually severe, but is not continuous. The pa-
tient tends to lie quietly with his knees flexed between bouts of pain.
Some degree of syncope and collapse is usually present, especially if the
pain is severe and prostrating. Occasionally peristaltic waves may be seen.

Palpation

A striking physical feature which usually establishes the diagnosis
beyond doubt is a sausage-shaped abdominal mass; it will be found some-
where along the course of the colon, depending upon the stage of the
disease. A mass will always be present if bloody fluid has been passed by
rectum; it may be difficult to demonstrate if it lies under either hypo-
chondrium at the flexures of the colon. Frequently confirmatory evidence
may be found by careful palpation of the right lower quadrant which will
seem empty because of the absence of the cecum and ascending colon. In
more advanced stages, the tip of the intussusception may be palpable by
rectum. The combination of colicky abdominal pain, passage of blood by
recturn and the finding of a sausage-shaped mass within the abdomen is
classic.
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Acute Obstruction Due to Carcinoma of the Colon

Sudden, acute colonic obstruction is produced occasionally by carci-
noma. Usually there are premonitory signs due to the presence of the
tumor; these include a change in bowel habits or the passage of blood per
rectum, but they may not have occurred or may have escaped the atten-
tion of the patient. Once complete occlusion of the colon occurs, the sub-
sequent course is dependent to some extent upon the competency of the
ileacecal valve. Fluid will not regurgitate into the ileum if the valve is
competent. The colon becomes enormously distended with great rapidity
Vomiting may not occur, and the pain is often not severe, but obstipation
will be present. Physical findings include marked generalized distention
of the abdomen, tympany to percussion, loud irregular borborygmi with
peristaltic rushes and gurgling, and tendemess over the course of the
colon. A mass may or may not be palpable. Perforation of the colon may
occur, with signs of rapidly disseminating peritonitis.

The signs are less rapidly progressive if the ileocecal valve is incompe-
tent. Vomiting will occur, and the degree of distention is less marked and
better tolerated by the patient.

Volvulus

Volvulus of the right or left colon is characterized by severe pain and
distention. Volvulus produces the most rapid and extreme degrees of ab-
dominal distention. There may be some asymmetry to the distention. The
twisted right colon generally extends to the left of the midline and the
left colon to the sight. There may be considerable interference with respi-
ration. At first there are no signs of peritonitis unless the blood supply
to the colon is compromised by the rotation of the mesocolon. Inf such
circumstances gangrene of the bowel and peritonitis rapidly supervene,

Tue Sicns or PErrronrris
Acute diffuse peritonitis is manifested by signs of such importance that
they are properly described as an entity.
Inspection

The patient appears ill and anxious. The astute observer will detect a
pallor in the facies and a litle movement of the alac nasi even in the earl
stages; a sober anxious look in the eye or a feigned appearance of welI):
being will indicate at a glance that the patient has 2 serions disease. The
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pulse is usually elevated, generally above the rate of 100, and full and
bounding. In advanced peritonitis it becomes weak, rapid and thready.
There are exceptions and one must not be misled by a slow pulse. The
circulatory system may not be disturbed in the rugged, heavy-set, well
conditioned individual by infection and a loss of plasma into the perito-
neal cavity, which would produce shock in a small, asthenic individual.
A striking exception to the usual appearance of a patient with peritonitis
is that seen in association with acute gonorrheal salpingitis. Here the
general appearance of brightness and well-being of the patient is in de-
cided contrast to the extent of the abdominal signs.

The patient with peritonitis lies quietly, preferably on his side with the
hips slightly flexed in order to relax the abdominal musculature. Motion
is painful. This posture is the opposite of that seen in patients with colic
or intestinal cramps, for they cannot remain quiet during seizures of pain.

Observation of the abdomen is most important. Early in the disease it is
scaphoid and retracted, particularly across the epigastrium. This appear-
ance is occasioned by spasm of the rectus muscles and limitation of mo-
tions of the diaphragm. Normal respiratory movements of the abdomen
are absent. The abdomen will appear full, with slight pouting of the
umbilicus as distention develops. Extreme distention is rare and should
be regarded as a very late sign or as evidence of an associated intestinal
obstruction.

Palpation

The degree of muscular rigidity varies. The rigidity will be boardlike
and completely unyielding to firm pressure if the anterior wall of the
peritoneal cavity is involved by a genenalized inflammatory process; this
is true even when the patient breathes deeply with his mouth open. Ex-
treme rigidity is characteristic of free anterior perforations of a duodenal
or gastric ulcer. It may also occur in obstructive appendicitis with early
gangrene and perforation. Rigidity is not a prominent early sign in peri-
tonitis associated with acute pancreatitis, since the inflammatory process
arises deep within the abdomen and the omentum may protect the an-
terior abdominal wall from the extravasated peritoneal fluid. One may
generally expect less rigidity in the obese patient, regardless of the etiology
of the peritonitis, because of the protecting action of a large fatty omen-
tum. Marked muscular rigidity may not occur in the elderly or debilitated
individual even in the presence of a free perforation simply because the
muscle tone is poor.

Tenderness distributed throughout the abdomen, with rebound tender-
ness referred to the point of pressure, is characteristic of a diffuse or gen-
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eralized peritonitis. Cough tendermess is not sharply lacalized, but t'ends
to be vaguely referred to the midabdomen; it may cause severe pain to
elicit this sign.

Palpation of the abdomen should always be repeated after sedation has
been given and again after the induction of anesthesia, whether or not
the diagnosis has been clearly established.

Percussion

This should always be gently and carefully performed since it may out-
line a mass which cannot be palpated because of the tendemess and
spasm. Percussion of the atea of liver dullness may indicate the presence
of free air in the peritoneal cavity.

Auscultation

The abdomen rapidly becomes silent. The finding of normal peristalsis
in what appears to be an acute diffuse peritonitis should Jead the exam-
iner to suspect such possibilities as impending diabetic coma, the bite of
the black widow spider or tabetic crises. Acute diaphragmatic pleurisy or
acute coronary thrombosis may also closely simulate an acute peritonitis.
In these situations gentle firm pressure with the flat of the hand against
the abdominal musculature will be well tolerated by the patient, while in
the presence of peritonitis it will be persistently painful. Re-examination
of the abdomen after relief of excruciating pain by sedation will enable
the examiner to perceive that the abdominal examination is not abnormal
and will direct his attention to the thorax.

Rectal and vaginal examinations cannot be omitted and will confirm
the presence of an acute generalized inflammatory process, since pressure
against the pouch of Douglas will elicit pain. There may be a sense of
fullness on pressure in the pouch of Douglas.

Stage of Toxemia and Shock

Profound toxemia in the very late stages is manifested by the dusky
pallor of the skin, the sunken eyes, the pinched nose, the dry coated
tongue and the silent distended abdomen. The weak, thready, Tunning
pulse indicates that the end is near. Pain is usually alleviated, but con-
sciousness often remains to the last. ’

The Effect of Antibiotics on the Clinical Picture of Peritonitis
The liberal use of the antibiotics greatly alters the signs of peritonitis.

'.“‘“F may be very litle abdominal tenderness, rigidity or distention. Per-

istalsis may continue actively in the face of a spreading peritonitis. If the



136 Tue Evrcrive Exanunation

cause of the peritonitis is self-limited, this alteration of the abdominal
signs is a favorable omen. In the presence of continued contamination of
the peritoneal cavity, however, the amelioration of the physical signs does
not mean that the infection is effectively controlled. Sudden profound
shock and toxemia may occur with renal failure and death without the
more obvious signs of peritonitis appearing.

V. THE POSTOPERATIVE ABDOMEN

The examnation of the postoperative abdomen is comparable in many
ways to the examination of the acute abdomen. The detection of compli-
cations and the care of the patient are governed by a correct interpretation
of pain, tendemess, spasm, peristalsis, distention and changes in the tem-
perature, pulse and respiration. The serious sequelae of major abdominal
surgery are common to the acute surgical lesions, namely, peritonitis,
abscess formation and intestinal obstruction. There are also certain com-
plications more or less peculiar to the trauma of surgery, such as urinary
retention, postoperative distention, hemorrhage and acute gastric dilata-
tion. Space does not permit a discussion of postoperative care following
abdominal surgery, but the importance of physical signs in the evaluation
of the postoperative abdomen merits emphasis.

The Uncomplicated Postoperative Abdomen

There is amazingly little reaction to a well performed major abdominal
operation. If the bowel has been handled gently, tissue has not been trau-
matized and a careful peritoneal toilet has been performed prior to closure,
the most extensive operation results in no untoward physical signs.

Pain should be minimal and clearly related to the wound in that it is
aggravated by moving or coughing and is readily controlled by moderate
doses of morphine. Severe constant pain, not readily controlled by seda-
tion, is very unusual. It is a disturbing sign and suggests peritoneal irrita-
tion or vascular damage to the bowel. It warrants a very careful appraisal
of all related signs. It may be caused by urinary retention without the
patient’s being able to recognize or localize the character of his pain.

The pulse should be slow, below 100 per minute, if blood loss has been
replaced and if there is no sign of a pulmonary complication. A slow,
regular, quiet, full but not bounding pulse is one of the most gratifying
physical signs after major abdominal surgery. It clearly says that all is
well. A moderate elevation of the pulse is often explained by 2 pulmonary
complication or by apprehension and pain. A moderately elevated but
bounding pulse is slightly disturbing. It may TN e s e
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of the surgery, but it is also an early sign of peritoneal contamination.
A rapid, thready pulse is distinctly abnormal. It almost invariably signals
the presence of a significant complication or indicates that blood Joss has
not been adequately replaced. A progressively rising pulse within a few
hours of completion of an operation should arouse 2 suspicion of hemor-
thage.

Fgever is ot a reliable sign in the early period after operation. Tempera-
ture should be normal or only slightly elevated but frequently is high
within the first forty-eight hours because of what may be a relatively
minor pulmonary complication. It may be low or only slightly elevated in
the presence of serious peritoneal infection. The liberal use of the anti-
biotics has rendered fever in the postoperative period a particularly unre-
Tiable sign. However, a progressively rising staircase type of fever requires
detailed investigation. It is characteristic of a progressing abscess. A rare,
but significant fever is one which swings from very high to subnormal
with associated chills and sweats. It is characteristic of pylephlebitis and
multiple liver abscesses, but here again the typical pattern may be altered
greatly by antibiotic therapy.

The respiratory rate is often slightly elevated because of wound pain.
An abdominal binder teo tightly applied or placed so as to restrict the
costal cage is a frequent but avoidable cause of elevated respirations.
Quiet, easy respirations are almost as reassuring as a quiet pulse. Very
rapid respiration or dyspnea in the absence of a definite pulmonary com-
plication is most alarming. When the abdominal signs are minimal and
1o clear-cut evidence of a pulmonary complication can be found, an acute
gastric dilatation should be suspected. A gastric tube will clarify the
cause better than the stethoscope.

Inspection of the abdomen tells a good deal. If it is flat and the normal
respiratory movements can be seen, there is little likelihood of serious
difficulty. Slight fullness of the abdomen and mild distention are fairly
common, particularly about fortyeight hours after operation. Obvious
distention of the abdomen requires thorough investigation.

Palpation of the abdomen may be restricted in the uncomplicated case
merely to testing for tenderness and noting the general tone of the mus-
cul.atl.xre. This should be done at some distance away from the wound,
If it is gently performed, there should be no rigidity or tendemess. Per-
cussion need not be :Imlrried out unless there is evidence of distention or
one suspects gastric dilatation. Percussion th i
localizing areags of distended bowel or stomatd)e.n ey be of great help in

Auscultation is most important and should invaciably be performed.
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Within the first forty-eight hours after an operation peristaltic sounds are
usually diminished. The casual observer may think them to be absent,
but a careful long listen will disclose an occasional normal tinkle which
is most reassuring, Although normal peristaltic sounds may be heard
within twenty-four hours of an operation, they do not exclude the possi-
bility of a slowly developing peritoneal complication. If there is reason to
fear the development of peritonitis, auscultation must be carefully re-
peated at six to twelve hour intervals. Complete absence of peristalsis over
a period of several minutes is an ominous sign.

Danger Signals After Major Abdominal Surgery

The danger signals after major abdominal surgery are persistent pain,
a rapid pulse, clevated respirations or dyspnea in the absence of a pul-
monary complication, early distention and a silent abdomen on ausculta-
tion. The presence of any of these requires a detailed appraisal of the situ-
ation. The essential steps will be pointed out under the discussion of each
of the major complications.

A word of caution is necessary. The liberal use of the antibiotics renders
the appraisal of the postoperative abdomen exceptionally difficult. Com-
plications develop under cover of the antibiotics without producing the
unmistakable danger signals which have been so reliable in the past.

Urinary Retention

It is an essentfal part of postoperative care to determine whether or not
the patient has voided following operation. If he has not done so within
six to eight hours, the physical signs of a distended bladder should be
sought. Frequently the diagnosis is easily made because the patient has
a painful desire to void but cannot do so. Palpation and percussion of the
lower abdomen will disclose the oval-shaped mass of the distended, tender
bladder. However, the picture is not always cut so clearly. Not infre-
quently the bladder distends so slowly that the patient experiences Tittle
or no discomfort and the only evidence of urinary retention is the huge
distended bladder. Occasionally after major procedures the bladder be-
comes distended without the patient’s being able to localize the source of
his discomfort. Medication may be given to quiet the patient and thus
permit further distention of the bladder. Eventually, agonizing, poorly
localized pain develops. If the patient is obese, the signs of a distended
bladder may not be readily detected. Gentle pressure just above the
symphysis pubis will usually accentuate the pain and render its character
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evident, but catheterization may be necessary to establish or exclude the
presence of a distended bladder.

Postoperative Distention

A curious type of functional ileus follows many abdominal operations.
It is characterized by abdominal distention and crampy pains which the
patient identifies as “gas pains.” It makes its appearance about thirty-six
hours or more after operation and in most instances promptly subsides as
soon as the patient begins to pass flatus by rectum. It is attributable to
many factors, of which excessive swallowing of air is among the most jm-
portant. The handling of the intestines during an operation may be a
factor, but is not the principal one since the condition frequently accurs
following hernial operations or renal operations in which the peritoneal
cavity is not greatly disturbed. The bowel is not paralyzed and the term
“paralytic ileus” should not be applied to this condition. There is a func-
tional defect in peristalsis which permits the accumulation of gas in both
the small and the large bowel. In extreme cases there may be great dilata-
tion of both intestines and stomach.

The physical findings are variable. Slight distention and moderate
tympany on percussion over the lower abdomen are sufficient to make the
chagnosis in mild cases. Peristalsis may be diminished or it may be hyper-
active. The activity of peristalsis is not synchronous with the patient’s
cramps. A rather high-pitched, continuous peristalsis frequently is en-
countered. If peristalsis is diminished, the question of paralytic ileus
immediately enters the equation. Usually the benignity of the operation
and the generally excellent condition of the patient excludes this possi-
bility. After major intestinal or gastric surgery, however, one may have
to listen to the abdomen for a long time before the reassuring sounds of
peristalsis are heard. Tendemess is an important sign. It is not found in
simple, postoperative distention and if it is present, particularly at some
distance away from the wound, it is indicative of peritoneal imritation. An
absolutely silent abdomen through which the sounds of the aortic pulsa-
tions are c].early heard is not consistent with a diagnosis of simple post-
operative distention.

It is an interesting fact that postoperative distention is less common
after major ptccedu{es on the gastrointestinal tract, probably because in
these instances gastric suction is maintained for twenty-four or fortyeight
houss after operation, thus preventing the swallowing of air which is the
principal source of the gas in postoperative distention. Distention which
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develops despite the use of continuous gastric suction is not likely to be
due to a functional ileus.

Acute Gastric Dilatation

Acute dilatation of the stomach may be a complication of either post-
operative distention or peritonitis. In its milder forms it may be a con-
sequence of excessive swallowing of air and intake of fluids prior to the
resumption of normal intestinal activities. It may reach such extreme pro-
portions that there is interference with respirations. Hiccough is a fre-
quent symptom, The patient may vomit, but usually repeatedly regurgi-
tates a small amount of dark, brownish black fluid. The astute clinician
will recognize the development of gastric dilatation before hiccough, re-
gurgitation or marked distention with respiratory distress appear. In the
early stages there is a slight fullness in the upper abdomen. This asym-
metrical distention of the abdomen is very suggestive of gastric dilatation.
The patient looks and feels uncomfortable. Despite a sense of fullness, he
is frequently thirsty and continues to drink, thereby worsening his condi-
tion. Palpation will confirm the impression of fullness in the upper ab-
domen. Usually there is sufficient gas as well as fluid in the stomach so
that the dilated viscus can be outlined by percussion. The diagnosis is
established by passing a Levin tube and aspirating the stomach. Great
quantities of air and fluid are obtained, with immediate decompression of
the abdomen and marked relief to the patient. If there is the slightest
doubt about incipient gastric dilatation, one should immediately pass an
aspirating tube. The condition is encountered much less frequently after
major gastrointestinal surgery because of the frequent use of a gastric
tube.

Acute gastric dilatation may be a feature of peritonitis, in which case
other signs of peritonitis and paralytic ileus will be present.

Peritonitis

A progressive peritonitis following abdominal surgery rarely follows
mere contamination of the peritoneal cavity. It is caused by necrosis of
bowel, leakage from an anastomosis, seepage of bile or acute pancreatitis.
Fortunately, proper preoperative preparation, improved surgical tech-
niques and a liberal use of antibiotics have made this a rare condition.

The classic manifestations of peritonitis are seldom seen in the post-
operative period. Many factors are responsible for this. The initia.l stages
of the disease may be obscured by the recovery phase of anesthesia. Pain
dulled by morphine is readily attributable to the swannd mnderate altera-
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tions of temperature or pulse to a pulmonary complication and carly dis-
tention to functional ileus. Because of the presence of a wound, spasm,
rigidity and tendemess are difficult to evaluate. If antibiotics are being
given in large doses, the physical signs may be extraordinarily slight. Ex-
tensive peritonitis may develop without spasm, rigidity or exquisite tender-
ness. Morcover, peristalsis sufficient to mislead the examiner may con-
tinue fitfully for many hours or even days. Indeed, continuous gastric
suction and the antibiotics may so mask the usual signs of peritonitis that
the stage of collapse and toxemia may abruptly develop while the physical
signs are equivocal.

Patients do so well today following major gastrointestinal surgery that
any untoward sign should suggest the possibility of a serious intraperi-
toneal complication. A rising pulse rate or a full, bounding, rapid pulse,
when taken together with slight but progressive deep tenderness on palpa-
tion, markedly diminished peristalsis and the siphonage of large amounts
of dark fluid from the stomach will indicate the diagnosis to the careful
observer when a casual examination of the abdomen might make a diag-
nosis of peritonitis seem impossible. More important than the physical
findings at any given moment is the progression of changes. Increasing,
deep abdominal tenderness when associated with a steadily rising pulse
and diminished to absent peristalsis may be the only signs on which the
diagnosis can be made.

It is of the utmost importance to recognize a steadily progressing
peritonitis because, with modern methods of resuscitation and the anti-
biotic control of infections, re-operation for such complications can be
readily undertaken. Following operations on the bilitary tract or stomach,
signs of peritoneal irritation may represent a complicating acute pan-
ereatitis. Confirmation of this diagnosis may be obtained by a blood
amylase determination.

Finally, because of the paucity of abdominal signs which may accom- ’
pany postoperative peritonitis during heavy antibiotic therapy, hypoten-
sion and shock appearing several days following an operation may be due
to peritonitis despite equivocal abdominal signs.

Residual Abscess

Intraperitoneal abscesses are a consequence of peritoneal infections, lo-

. .. . . »
calized or diffuse. Frequently the peritonitis has been obvious, as in acute
perforated appendicitis or duodenal ulcer. O:

n other occasions, particular]
following clean abdominal surgery, a localized peritonitis is often ovexz
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develops despite the use of continuous gastric suction is not likely to be
due to a functional ileus.

Acute Gastric Dilatation

Acute dilatation of the stomach may be a complication of either post-
operative distention or peritonitis. In its milder forms it may be a con-
sequence of excessive swallowing of air and intake of fluids prior to the
resumption of normal intestinal activities. It may reach such extreme pro-
portions that there is interference with respirations. Hiccough is a fre-
quent symptom. The patient may vomit, but usually repeatedly regurgi-
tates a small amount of dark, brownish black fluid. The astute clinician
will recognize the development of gastric dilatation before hiccough, re-
gurgitation or marked distention with respiratory distress appear. In the
early stages there is a slight fullness in the upper abdomen. This asym-
metrical distention of the abdomen is very suggestive of gastric dilatation.
The patient looks and feels uncomfortable. Despite a sense of fullness, }‘f’
is frequently thirsty and continues to drink, thereby worsening his condi-
tion. Palpation will confirm the impression of fuliness in the upper ab-
domen. Usually there is sufficient gas as well as fluid in the stomach s
that the dilated viscus can be outlined by percussion. The diagnosis is
established by passing a Levin tube and aspirating the stomach. Great
quantities of air and fluid are obtained, with immediate decompression of
the abdomen and marked relief to the patient. If there is the slightest
doubt about incipient gastric dilatation, one should immediately pass an
aspirating tube. 'The condition is encountered much less frequently aft(lzr
major gastrointestinal surgery because of the frequent use of a gastric
tube.

Acute gastric dilatation may be a feature of peritonitis, in which case
other signs of peritonitis and paralytic ileus will be present.

Peritonitis

A progressive peritonitis following abdominal surgery rarely follows
mere contamination of the peritoneal cavity. It is caused by necrosis of
bowel, leakage from an anastomosis, seepage of bile or acute pancreatitis.
Fortunately, proper preoperative preparation, improved surgical tech-
niques and 2 liberal use of antibiotics have made this a rare condition.

The classic manifestations of peritonitis are seldom seen in the post-
operative period. Many factors are tesponsible for this. The initial stages
of the disease may be obscured by the recovery phase of anesthesia, Pain
dulled by morphine is readily attributable to the wound, moderate altera-
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tween gas-filled loops of bowel suggesting collections of fluid, or rarely
may indicate gas and a fluid level in a large abscess.

Hemorrhage

Postoperative intraperitoneal bleeding has become an extraordinarily
rare complication; so rare, in fact, that the surgeon finds it difficult to
believe. It is an early complication, generally developing within twenty-
four hours of operation. Delayed hemorrhage is almost never seen follow-
ing elective abdominal surgery, although it may be a complication of
abdominal wounds. The physical signs are those of acute blood loss and
are described in more detail elsewhere (Chapter 18). The precise levels
of the blood pressure and pulse rate may be misleading. Pallor, sweating,
anxiety and air hunger may indicate the diagnosis better than the level
of the pulse and blood pressure. The course of the pulse and blood pres-
sure is more reliable than the exact level. Tachycardia and hypotension
suddenly developing some hours after operation should arouse suspicion
of bleeding. Blood may issue from drains or, in the case of a gastric opera-
tion, be aspirated or vomited, but extensive bleeding may occur without
this happening.

The abdominal findings are difficult to interpret because of the presence
of a very fresh wound. Progressive deep abdominal tenderness some dis-
tance away from the wound is, perhaps, the most reliable sign. Shifting
dullness may be demonstrable, but usually it is not. Laboratory data may
be quite misleading, since following operation there may be moderate
dehydration, and a normal hematocrit may be obtained despite extensive
loss of blood. Re-operation is a better course than hopeful observation.

Intestinal Obstruction

The signs of intestinal obstruction in the postoperative period follow
the patterns described in the section on the acute abdomen. If there has
been peritoneal inflammation and ileus, the distinction between a me-
chanical obstruction and continued ileus is at times exceedingly difficult.
Repeated examinations of the abdomen when correlated with the x-ray
data, especially after the passage of an intestinal tube, usually c]arify the
situation. Persistent distention, localizing tenderness, sometimes a little
fullness or a questionable mass when corroborated by continued dilation
of a particular loop of bowel on the x1ay film, point to 2 mechanical
obstruction. The classic pattern of rhythmic peristalsis and ¢
may be absent because of the associated partial fleus.

A straightforward mechanical obstruction of a loop of small bowel is

o]icky pain
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looked, and the development of a residual abscess is the first indication
that all has not gone well.

Abscesses may occur anywhere in the peritoneal cavity. The pelvis and
the immediate operative field are the most usual sites, but abscesses may
develop among loops of small bowel, in the peritoneal gutters, along the
course of the colon or in the subdiaphragmatic spaces. As a result of
antibrotic therapy residual abscesses which progress to the point of requit-
ing drainage are less frequent than formerly. They are also much harder
to detect, and a progressing intraperitoneal abscess may drag a patient
down before making its presence obvious by local signs.

If antibiotics are not being given, fever is usually the first sign of a
residual abscess. It generally makes its appearance toward the end of the
first week after operation at a time when convalescence is apparently
progressing well. A staircase type of fever, rising slightly higher each day
and not returning to normal at any time, is !ypical of a progressing
abscess. If the abscess is in the pelvis, it may be detectable at this eatly
date as a slightly tender, indurated mass in the pouch of Douglas. As it
progresses it enlarges and softens, and the patient usually suffers from
an irritative diarrhea Elsewhere than in the pelvis, carefully repeated
physical examinations of the abdomen may be necessary to locate the site
of the infection. Increasing tenderness localized to a given area and slight
resistance and fullness on palpation are early signs. Later a well defined
mass may appear.

If the patient is recovering from an extensive peritonitis and is receiv-
ng large doses of antibiotics, the presence of a residual abscess is less
easily detected. Fever is not a reliable sign; 1t may be normal, irregularly
elevated or it may show the more characteristic staircase type of elevation.
Anorexia, failure to gain in weight and strength, vague abdominal pain
and a moderate elevation of the pulse rate are frequently the only present-
ing manifestations of sizable abscesses. The physical examination of the
abdomen may be exceedingly misleading. Here again, comparative exam-
mations repeated from day to day are much more informative than any
single appraisal of the abdomen. The general peritoneal cavity, the pelvis
and the subdiaphragmatic spaces must be examined and re-examined. If
the related circumstances indicate a definite probability of a residual
abscess and the patient is slowly losing ground, exploration of the most
probable site of infection is indicated. At times the most extraordinary
collections of pus may be encountered when the physical signs remain
equivocal. Plain xray films of the abdomen may disclose opacities be-



Chapter 7

EXAMINATION OF THE ABDOMEN
OF INFANTS AND CHILDREN

It has been said that the adult may be safely treated as a child, but the
converse can lead to disaster. The child is not a little man, and the
physical examination must be modified accordingly. It cannot be hurried;
it must be gently performed, and the child’s confidence must be gained.
Provided the child is old enough, the examiner must be willing to explain
what he is going to do and give honest answers to the child’s questions.
At times it is advisable to have the parents remain outside the examining
room, since their presence may encourage a child to be uncooperative.
A genuine fondness for children is a great asset to the examiner.

I. GENERAL CONDUCT OF THE EXAMINATION
The examination of the head, neck and chest should be postponed un-
til after the abdominal examination. The manipulations of these examina-
tions are apt to upset infants and children and render an evaluation of the
abdominal findings more difficult. Laboratory studies which require draw-
ing of blood should also be postponed until the entire physical examina-
tion is completed. The following sequence is recommended:

Inspection

Every detail of the child's behavior and physical characteristics must
be carefully noted. The rate of re:

. spiration, the color of the skin, the posi-
tion which the patient assumes with special reference to his legs, indica-

Pave 145
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quite obvious in the postoperative period. Early after operation it may be
overlooked momentarily because of the patient's general discomfort and
what may at first appear to be postoperative distention, but the colicky
nature of the pain, the characteristic peristaltic pattern, and the onset of
obstipation and distention scon make the differentiation easy. One must
not be misled by a lack of distention if the abdomen is being decom-
pressed by continuous intestinal suction. Frequently the nature of the
operation provides a clue to the site of 2 postoperative obstruction, such
as a calostomy around which a loop of small bowel may be rotated, or
an exposed appendiceal stump to which omentum or a loop of bowel may
have become adherent.
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gastrium (Fig. 97). The upper abdomen is full, and the lower abdomen
is sunken. The pyloric tumor lies in the right upper quadrant under the
edge of the liver; it can be felt best while the infant is being fed. The
child should be placed on an examining table and while a nurse feeds
him a little sweetened water from a feeding bottle, the examiner palpates
the right upper quadrant with one finger. One must press the rectus
muscle deeply into the abdomen so that the tumor js caught between the
examining finger and the posterior abdominal wall. It will be felt as a
firm, almost cartilaginous, olive-shaped mass which tends to slip freely
under the finger. The feel of the tumor is so characteristic that there is no
question about the diagnosis.

Fig. 97. Visible peristalsis in an infant with pyloric stenosis.

Intussusception

Intussusception typically occurs in otherwise healthy plump babies
under two years of age. It is an outstanding surgical emergency in infancy
and early childhood. Early in the disease the patient is relaxed between
the attacks of colic, and he may seem perfectly well. At this time the mass
of intussuscepted bowel may be very difficult to feel. As the lesion pro-
gresses, the infant becomes prostrated. The mass becomes palpable and
should be sought between the attacks of colic. The characteristic “sausage-
shaped” tumor usually does not appear until the advancing point has
reached the transverse colon. It may be wise to sedate the infant suspected
of intussusception with rectal medication in order to obtain sufficient Te-
laxation for adequate palpation.

. Rectal examination may produce a bloody mucoid material or currant-
jelly clots. Advanced intussusception is palpable by rectum and feels like
the cervix uteri. Occasionally the right lower quadrant feels empty when
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tions of pain or restlessness and the presence of sunken eyes, visible
peristalsis or distention are especially important.

Auscultation

If the bell of the stethoscope is warm, auscultation is painless. It tends
to intrigue rather than upset the child, It should be performed prior to
palpation. The abnormalities of the peristaltic sounds which may be
heard have been described in Chapter 6.

Palpation

It is particularly important to divert the child’s attention Gf he is old
enough to speak) by light conversation during palpation. Keep a sharp
lookout for changes in the child’s facial expression, since they are more
accurate indications of the presence or absence of tenderness than is direct
questioning. Deep palpation and the other details of the visceral examina-
tion are similar to that employed in adults. Bimanual palpation of the
kidneys is essential. The liver and spleen are normally palpable in infants
and young children.

The general physical examination follows the abdominal examination.
Particular attention is given to the ears, sinuses, throat and chest, since
infections in these areas are often the cause of abdominal complaints. In
young infants the fontanelles should be inspected and palpated, since they
indicate dehydration if they are sunken and increased intracranial pres-
sure if they are bulging. A rectal examination should be performed last.
The fifth finger should be used in infants, but the index finger can be
used in older children in the usual manner. The maximum amount of
information can be gained from the physical examination if this sequence
of events is followed.

II. ABDOMINAL SYNDROMES IN INFANTS
AND CHILDREN
Some of the more common abdominal syndromes in infants and chil-
dren are described in this chapter.

Congenital Hypertrophic Pyloric Stenosis

This disease appears within the first few weeks of life. It is more com
mon in males. Vomiting is the cardinal symptom. If the disease is of more
than a few days’ duration the infant becomes markedly dehydrated and
looks like a “little old man.” If there has been much loss of weight, waves
of gastric peristalsis can be seen moving from left to right in the epi-
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involuntary muscle spasm, it is evidence of inflammatory involvement of
the parietal peritoncum. Rectal examination of a low-lying pelvic ap-
pendix may cause exquisite tenderness which is not elicited by abdominal
palpation. Elicitation of rebound tendemess is difficult except in older
and more cooperative children; the psoas and obturator signs are also dif-
ficult to detect in infancy and childhood. Irritation of the psoas muscle
by an abscess or an inflamed appendix is more apt to be recognized in a
child by noting the position he assumes when left undisturbed; he will
tend to lie with the right side partially flexed. The general appearance of
the child, his temperature and his pulse are often better indications of the
severity of appendicitis than are the abdominal findings, which often are
minimal, even in the presence of a ruptured appendix. Generally the
child with appendicitis will tend to have a higher pulse rate and tempera-
ture than will an adult.

Differentiation of the abdominal spasm of the acute abdomen from
prieumonia or plenral effusion is important. Abdominal spasm due to
disease in the chest will gradually disappear if the examiner’s hand takes
over the function of splinting the lower chest wall. Any spasm which
temains in spite of continued manual pressure on the abdomen is an
indication of peritoneal jrritation.

Primary Peritonitis

Children with nephrosis are especially prone to primary peritonitis
caused by streptococei or pneumococci. This disease occurs with about
equal frequency in males and females. The infant or child appears ex-
tremely ill, with a high fever and rapid pulse. The abdomen is diffusely
tender, distended, and may be rigid. In some instances the abdomen may
be soft and doughy. Peristalsis is present in the early stages of the disease,
but later disappears. Clinical differentiation between a primary peritonitis
and that due to a ruptured appendix may be very difficult.

Acute Mesenteric Adenitis (Nontuberculous)

Acute mesenteric adenitis must be distinguished from acute appendi-
citis in childhood. It usually accompanies a respiratory infection. The
pain may be generalized, but tends to be more marked in the right lower
quadrant. Fever is of low grade or absent, and abdominal tenderness is
not as severe or well localized as in appendicitis. The white blood cell
count is seldom above 10,000. The disease is not progressive,
peated clinical observation may serve to rule out appendicitis, If"d
able doubt exists as to the diagnosis, .

and re-
reason-

laparotomy should be performed,
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the intussusception has advanced beyond the transverse colon. A barium
enema is gently given if the diagnosis is still questionable; this is prefer-
able to administering a general anesthesia in order to obtain relaxation for
diagnostic palpation.

Meckel's Diverticulum

This anomaly may simulate an acute inflammatory process, intestinal
obstruction or massive gastrointestinal hemorrhage. A small amount of
discharge may be seen coming from the umbilicus if the diverticulum is
still attached to it. It is always wise to inspect the umbsilicus in infants
and children for evidence of a persistent opening of the vitelline duct.

Congenital Obstruction of the Duodenum and Small Intestine

Vomiting is the chief clinical finding; abdominal distention will depend
upon the level of the obstruction. Visible peristalsis may be present. The
diagnosis is established by a plain roentgenogram of the abdomen.

Anomalies of the Biliary System

The salient finding is jaundice. The abdomen is full owing to the en-
larged liver and accumulation of ascitic fluid; the spleen may be palpable.

Duplication of the Alimentary Tract

This may occur at any point in the alimentary tract and may give signs
of hemorrhage or obstruction. The duplication is usually palpable as 2
freely movable mass.

Rectal Polyps

Polyps of the rectum in infants are easily palpable within reach of the
fifth finger and in larger children within reach of the index finger. They
are almost always attached to the posterior or posterolateral wall. A general
anesthetic is required for proctoscopy or sigmoidoscopy in infants and
small children.

Appendicitis

The child’s appendix is larger in size in relation to the abdominal cavity
than is the adult’s; the mesoappendix is also correspondingly longer and
less fixed. For these reasons the point of maximal tenderness varies more
in location than it does in adults. It may appear near the midline, well
down in the pelvic region or in the right flank; if this is accompqnied by
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Omphalocele

An omphalocele is different from the usual type of umbilical hemia.
It is a herniation of the abdominal viscera into the base of the umbilical
cord; the resulting sac is a thin translucent structure composed only of
pesitoneum internally and amniotic membrane externally. The condition
is apparent at birth as a translucent sac through which the contents are
easily visible (Fig. 98). The fascial opening varies in size and is not
directly related to the size of the presenting mass.

Umbilical Hernia

There is a rounded protuberance of the navel when the child strains
(Fig. 99). The peritoneal sac is covered by subcutaneous fat and skin, and
the hernial ring has an edge of firm connective tissue. The hemia is rarely
large, since its size depends directly upon the size of the fascial defect.

H.‘W\\

Fig. 99. Unmbilical hernia in a four-year-old girl.

Congenital Hernia of the Diaphragm

The clinical findings of congenital hernia of the diaphragm may be
those of the respiratory, circulatory or digestive tracts; cyanosis, dyspnea
:'md vomiting are frequently present. The respiratory and pulse rates are
lr.lcreased and the affected side of the thorax moves less than the normal
side. Percussion may yield a dull or tympanitic note, depending upon
Evhe.ther the viscera which are trapped in the chest contain gas. Thge hgn
is displaced to the normal side, and breath sounds are diminished or
absent on the affected side. Peristalsis may be heard in the chest. The

abdomen is scaphoid when the majori intesti
majority of the intestinal conte: i
the chest, s arein

Intra-abdominal Hernia

Congenita] defects ma

y occur in any part of the
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Infection in the umbilicus of the young infant may produce no more
than edema, redness, tenderness and a serous discharge. Gentle pressure
above or below the umbilicus may expel a drop or two of pus. Edema,
tenderness, redness or duskiness appear in the upper abdominal skin
when cellulitis extends along the fascial planes or lymphatics. Liver
abscess, high fever and jaundice may overshadow the local findings if
2 blood stream infection exists; peritonitis may occur.

Rare Conditions of the Umbilicus

Cyst of the umbilical cord is a large collection of Wharton's jelly in
any position along the cord. If it is near the base, there is no space for the
abstetrician to place a tie between it and the abdominal wall, and the tie
is placed distal to the cyst. It appears asa thin-walled translucent structure.

Patent urachus manifests itself by an intermittent escape of urine at
the umbilicus. The 1ed, pouting crifice varies in size but generally it is
easy to see it. A granulating umbilicus may be confused with a patent
urachus, but will heal quickly upon local application of silver nitrate.
Urachal cyst is manifested by a deep midline swelling below the um-
bilicus. It has a broad attachment to the deeper portions of the abdominal
wall.

Persistent vitelline duct represents a sinus between the ileum and
the navel which may drain a foul discharge through a small umbilical
opening or may become closed off and form a cyst. It may be distinguishé‘td
from a patent urachus by judicious probing, by the character of the dis-
charge and by radiologic examination after injection of the tract with
radiopaque material.

Fig. 98. Omphalocele in a newbom infant.
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iliac adenitis and hydrocele of the cord are immediately ruled out if the
mass is reducible.

If an inguinal mass does not appear after the child strains, and there
is 2 history of recurrent inguinal swelling, light palpation is performed as
follows: The child is supine; the examiner places his finger over and
parallel to the inguinal canal and then lightly rubs it from side to side
(Fig. 101). A comparison of the two sides gives an estimate of the relative
thickness of the tissue in the canal; the side with a hernia will feel fuller
and a sensation similar to rustling together two surfaces of silk is fre-
quently imparted to the finger.

Fig. 101. Palpation of the inguinal canal in 2 child. The examiner slides the
skin and subcutaneous tissue over the canal with his finger, The two sides are
compared, Thickening of the canal can be detected in the presence of 2 hernial
sac. A sensation similar to rustling together two surfaces of silk is frequently im-
Parted to the examining finger if a hernial sac is present.

Incarcerated Inguinal Hernia.  An incarcerated inguinal hemnia
makes an infant or a child very fretful, There may be evidence of in-
testinal obstruction. Local examination will show an elongated irreducible
tender mass in the inguinal canal. In some instances the mass ma tend
into the scrotum. yexen

Hydrocele
Hydroceles in infants and children are rounded or elongated, cystic and
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mesocolon or just below the ligament of Treitz (paraduodenal). These
hernias are rare, but when they do occur the physical signs are those of
an acutely ill child with intestinal obstruction. A localized tender mass
can often be felt if the dilated bowel proximal to the herniated portion
does not obscure it.

Inguinal Hernia

The examination for inguinal hernia in children differs materially from
the same examination in adults. Inguinal hemnia in childhood is prac-
tically always of the indirect congenital variety. Direct inguinal hemia
and femoral hernia are extremely rare. It is useless to invert the scrotum
of a child with the finger to search for the external ring. The scrotum
and the external ring are so small that no information is gained, but the
child is greatly disturbed.

Inspection is carefully done before the child is touched. If he is old
enough, this should be done in the standing position. The appearance
and disappearance of an inguinal swelling during coughing, crying or
straining will establish the diagnosis (Fig. 100). If a mass persists with
the child supine, it should be reduced by gentle pressure. Inguinal and

e L I T 1T v . a3 Note

«t. The
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Fig. 102. Wilns' tumor of the kidney. The mass can often be seen as well as
palpated. (Children’s Hospital case, courtesy of Dr. Robert Gross.)

tuberant abdomen with an everted umbilicus covered by tense, thin and
shiny skin; visible and audible peristalsis is characteristic. The enlarged
thickened colon is usually palpable. A fecal impaction is present in the
left colon, whereas the rectal ampulla is empty. Barium x-ray studies of
the rectosigmoid should be made when this syndrome is suspected, since
the disease is caused by a spastic malfunction of this portion of the colon.

Malformations of the Anus and Rectum

Four principal types may be distinguished by physical examination.

Type 1. There is a stenosis of the anal canal. This may be visible
on inspection or may be felt by the examining finger.

Type 2.  The anal membrane is imperforate. ‘The thin-walled,
bulging membrane is easily recognized by palpation and inspection.

Type 3. The anus is absent or is represented by a dimple. The
rectal pouch lies some distance above the anus. The diagnosis is obvious
on inspection.

Type 4. The anus appears normal but does not communicate
with the rectum, which lies some distance above it. Palpation of the anal
canal revesls an obstruction.
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rather soft. They are translucent and may be found around the testicle,
along the spermatic cord or in the canal of Nuck. An inguinal heriz
frequently accompanies hydrocele and should not be overlooked in the
examination, If 2 hydrocele varies considerably in size from time to time
it communicates with a hernial sac.

Undescended Testicle

Inspection shows that the entire scrotum, or one side of it, is smaller
than normal and is undeveloped. At times a slight swelling in the inguinal
canal indicates the position of the testicle. It may be felt just outside the
external ning or in the inguinal canal. An attempt should be made to
gently push the testis, if it is palpable, obliquely downward in the direc:
tion of the scrotum in order to determine its mobility. The testis is pre-
sumably in the abdomen or is undeveloped if it cannot be found. An ac-
tive cremasteric reflex may draw the testicle so high that it cannot be felt,
and repeated examination at later dates may be necessary to establish the
diagnosis of cryptorchidism. An indirect inguinal hernia coexists on the
same side as an undescended testicle.

Torsion of the Testis and the Appendix Testis

These entities are both manifested as painful swellings of the testiCIF.
The differential diagnosis between the two is difficult, but as a rule in
torsion of the testis there is more swelling and edema of the cord and
there may be a greater systemic reaction. Epididymitis is rare in childhood
and seldom has to be considered in the diagnosis.

Embryoma of the Kidney (Wilms’ Tumor)

‘This lesion is often discovered by the child’s mother when she is dress-
ing or bathing him. The tumor mass becomes quite large before it is no-
ticed, since it characteristically causes no symptoms. The mass, which £ills
the renal fossa and projects forward into the abdomen, is frequently
visible. It is rounded and smooth or slightly lobulated. It may become
enormous and fixed so that it does not descend with respiration. The corre-
sponding diaphragm may be elevated, but there is no respiratory difficulty.
Perinephric abscess, hydronephrosis and retroperitoneal neuroblastoma
are lesions which produce masses in the renal regions and must be con-
sidered in the diagnosis.

Congenital Megacolon (Hirschsprung’s Disease)

The symptoms of enlargement of the abdomen and obstinate constipa-
tion start at birth or early infancy. The examination will reveal a pro-



Chapter 8

EXAMINATION OF THE
EXTREMITIES

Diseases of the extremities may be peculiar to a particular extremity or
may be an expression of a systemic disease. Their multiplicity makes this
examination of critical importance. It is easily and quickly performed.
More detailed and speciﬁc examinations are required if there are com-
plaints referable to an extremity or if abnormalities are detected.

1. THE ELECTIVE EXAMINATION

Tue Upper ExTrREMITY
Position

The patient should be sitting upright, the shoulders and arms com-
pletely exposed and the arms somewhat dependent.

Inspection

Compare the arms for asymmetry, deformity, atrophy or swelling. Note
the color of the skin; scrutinize it on both surfaces for blemishes of any
kind, and carefully appraise the condition of the fingernails. Count the
digits during this part of the examination so that any missing digit or a
congenital syndactylism or palydactylism will be noted. Ask the patient
to extend his fingers, and to spread them widely and hold his hands steady
so that any degree of tremor may be noted. A fine tremor may be brought
out by placing a piece of paper on the extended hand. Compare the color

and prominence of the veins of the hands and arms in both the elevated
and dependent positions.

Page 157
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TYPE T TYPE IL
Fig, 103. Types of Anal and Rectal Congenital Anomalies. Type I, Stenosis of
the Anus and Rectum, Type II, Imperforate Anus. A membrane persists and
obstructs, Type 111, Imperforate Anus. Rectal pouch ends blindly several centi-
meters above the anus. Type 1V, Normal anus and anal pouch. Rectal pouch ends
blindly. (After Gross: ‘The Surgery of Infancy and Childhood.)

In all types the proximity of the gas-filled rectal pouch to the anus can
be determined by taking an x-ray of the infant in the inverted position

with a coin strapped to the perineum.
Fistulas may connect a blind rectal pouch with the bladder, urethra,

vagina or perineum.
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Check the biceps, triceps and radial reflexes (see Fig 174, p. 278).

All major disorders affecting the upper extremities can be excluded if
there are no complaints referable to the extremity and if no abnormalities
are noted during the above examination.

Tue Lowen ExtnEsMrry
Position
The legs should be examined in both the supine and standing positions.
Inspection

First scrutinize the skin; note its color and search it for ulceration or
pigmentation. The toes must be separated and the interdigital spaces in-
spected for evidence of epidermophytosis. The color of the skin in the
elevated, horizontal and dependent positions is of great importance;
blanching of the skin in the elevated position and suffusion in the de-
pendent position is one of the earliest manifestations of peripheral arterio-
sclerosis. Examine the patient in a standing position for varicosities.

Edema is recognized by pitting of the tissues resulting from firm pres-
sure with the tip of the forefinger against the lower aspect of the tibia
just above the ankle.

Palpation

Compare the temperature of the skin of the feet, lower leg and thigh.
Feel the pulsations of the femoral, popliteal, posterior tibial and dorsalis
pedis arteries. The patient must be recumbent. The femaral artery is pal-
pated midway between the anterior superior iliac spine and the symphysis
pubis just below the inguinal ligament. The popliteal artery is best pal-
pated slightly to the lateral side of the popliteal space deeply between the
hamstring tendons; the patient is positioned face down with the knee
flexed at 90 degrees (Fig. 105). The posterior tibial artery is palpable
halfway between the tendon of Achilles and the internal malleolus (Fig.
106). The dorsalis pedis artery is felt midway between the ankle and the
base of the toes. This is just lateral to the tendon of the extensor hallucis
longus, which is identified when the patient dorsiflexes his great toe (Fig,
107). Occasionally the dorsalis pedis is constituted by the perforating
branch of the peroneal artery; it will then be found in a more lateral posi-
tion. The anterior tibial artery can be felt in lateral relation to the tendon
of the extensor hallucis longus midway between the malleol;,

Ask the patient to put the extremity through the normal ranges of
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Fig. 104. Sutes of palpation of the radial, ulnar and brachial pulses.

Palpation

Feel the radial, ulnar, brachial and axillary pulses. The radwl and
ulnar arteries are palpable just medial to the radial and ulnar styloid proc-
esses, respectively, on the volar surface of the wrist (Fig. 104). The
compression test is an excellent means of testing the patency and blood
flow through these vessels. Ask the patient to close his fist tightly in order
to empty the superficial tissues of blood, Normal pink color returns in 2
few seconds when the fist is opened with the arm slightly elevated. The
maneuver is then repeated, but the examiner occludes the radial artery by
pressure with his finger. The rapidity with which normal color returns to
the hand is an excellent index of the rate of flow through the ulnar artery.
The procedure is repeated with occlusion of the ulnar to test the flow
through the radial artery.

The brachial artery is felt on the medial aspect of the middle third of
the upper arm and in the midportion of the antecubital space (Fig. 104).
The axillary artery is best felt in the apex of the axilla with the arm in 90
degree abduction at the shoulder.

Feel the palms of the hands and note their temperature and moisture.

Nov ask the patient to put his arm through the normal range of motion
involving the wrist, elbow and shoulder joints. The motions of the joints
of the upper extremity are shown in Figure 197.
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Fig. 107. Palpation of the dorsalis pedis artery. The artery usually lies just
Jateral to the tendon of the extensor hallucis longus, which can be seen when the
patient dorsiflexes his great toe.

motion. Test the plantar, patellar and Achilles reflexes (see Fig. 174,
p- 278).

I1I. THE INFECTED HAND

"The hand is exposed in an unusual degree to bacterial invasion. Trauma
in some form is responsible for the origin of most of these infections, but
in many instances there has been no obvious injury. Some infections of
the hand are distinct clinical entities, but all may be complicated by the
intricate anatomy of the part. Therapy to prevent the devastating effects
of inflammation in the tissues of the hand depends on precise diagnosis.
The sole method by which an accurate diagnosis of hand infections can
be made is a careful physical examination.

Basic SioNs oF INFLAMMATION
The classic signs of inflammation, redness, swelling, heat and tender-
ness, to which must be added loss of function, all are present in the in-
fected hand. These signs, however, may be modified by the anatomy of
the part. For example, the tough connective tissue of the fingers and palm
tends to Yimit swelling and by doing so produces excruciating pain.
Fluctuation is probably the oldest physical sign in clinical surgery, but is



160 Tue Erecrive System

Fig. 105. Position of the patient for palpation of the popliteal artery. The
examner supports the patient’s leg in approximately ninety degrees flexion with
one hand and palpates the poplitcal space with the other. The popliteal pulse can
be consistently felt only m this position.

Fig. 106. Palpation of the posterior tibial artery. The cross identifies the internal
malleolus.
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Fig. 107. Palpation of the dorsalis pedis artery. The artery usually lies just
lateral to the tendon of the extensor hallucis longus, which can be scen when the
patient dorsiflexes his great toe.

motion. Test the plantar, patellar and Achilles reflexes (see Fig. 174,
p. 278).

II. THE INFECTED HAND

The hand is exposed in an unusual degree to bacterial invasion. Trauma
in some form is responsible for the origin of most of these infections, but
in many instances there has been no obvious injury. Some infections of
the hand are distinct clinical entities, but all may be complicated by the
intricate anatomy of the part. Therapy to prevent the devastating effects
of inflammation in the tissues of the hand depends on precise diagnosis.
The sole method by which an accurate diagnosis of hand infections can
be made is a careful physical examination.

Basic Sions oF INFLAMMATION

The classic signs of inflammation, redness, swelling, heat and tender-
ness, to which must be added loss of function, all are Ppresent in the in-
Fected hand. These signs, however, may be modified by the anatomy of
the part. For example, the tough connective tissue of the fingers and palm
tends to limit swelling and by doing so produces excruciating pain
Fluctuation is probably the oldest physical sign in clinical surgery, but i;
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Thermal
tactile /7

surface
Fig. 108. The back of the hand, particularly over the middle phalanges, is very
sensitive to differences in temperature.

seldom present in hand infections. Indeed, in examination of the infected
hand it provides little information to the examiner, and to attempt to
elicit this sign unnecessarily hurts the patient.

The patient, depending upon the virulence of the infection, may react
to an infection of the hand with only a degree or 5o of fever or may have
shaking chills and a high fever. The presence or absence of lymphangitis,
manifested by red streaks going up the volar surface of the arm, and the
presence or absence of lymphadenitis in the epitrochlear and axillary
regions should be determined in all hand infections. The local signs of
inflammation of the hand may be modified considerably by the use of
antibiotic therapy, but due to the structure of the hand the tension and
resultant pain associated with infection in closed spaces are not abolished.
Systemic signs may be completely abolished by vigorous antibiotic therapy
although the local process may be progressing.

Redness and swelling are obvious on inspection and comparison of the
infected with the normal hand. Local heat can be ascertained by gently
touching the inflamed skin with the dorsum of the examiner’s flexed
finger (Fig. 108). This is the optimum thermal tactile surface, and normal
skin is always available for comparison. However, if the part is red, it
can be assumed that there is increased local heat Local tenderness is
sought for gently but firmly. The examiner’s finger tip is too broad for
accurate localization of the tendemess in hand infections. The end of 2
match stick or pencil is readily available and is an excellent probe to deter-
mine the extent of areas of tenderness along a tendon sheath. Sudden
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stabbing exploration for suspected areas of tendermess is ta be condemned.
If there is an open wound, no matter how small, strict aseptic tech-
nigue should be followed and only sterile probes or instruments
should be used for the examination.

Serciat EntiTies

Felon.  This is an acute suppurative inflammation confined 1o the
closed pulp space of the finger tip (Fig. 109). Infection is commonly
carried to this closed region by puncture wounds or trivial injuties. The
walls of this space are so tough that tension within the space rapidly in-
creases and results in intense throbbing pain which is accentuated when
the patient lowers the involved finger. ‘The pulp of the finger appears tense
and swollen, Tenderness is severe in the early stages, but in neglected
cases may become minimal. Fluctuation is not found unless the infection
is advanced and the fibrous tissue septa have been ruptured. At that stage
the terminal phalanx is almost certainly destroyed.

\\\\\\\\\\\\\\\ \

Fig. 109, A, Appearance of a felon. B, The infection involves the anterior closed
space of the terminal phalanx,

Paronychia.  This infection usually starts from a hangnail. There

is ?\vz}ﬂing a‘;\d teduess of the skin around the side and the base of the
nail. Jt is red, puffy and quite tender (Fig. 110). If the les;
chronic, the skin becomes dull red and exu%ies ot s
material from the margin of the cuticle.
the margin of the cuticle.

Carbuncle of the Hand. Carbundles oceur i

on the h £

ofAlhe back of the hand or fingers. The appearance o? F c:rbli:lrg']:‘-i‘sr 3;6.
mistakable. There is a central necrotic core from which pus is dischargin
through several openings. This is surrounded by a violaceous zone beyong

a small amount of purulent
Granulation tissue may grow at
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Fig, 110. Paronychia. (Homans, Textbook of Surgery, Chatles C Thomas, Pub-
lishers.)

I 7 R
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Fig. 111.  Furuncle of the forearm.

which there is a Him of induration and redness (see Fig. 45, p- 53).
Furuncles occur in the same region, but have only one central opening ot
area of necrosis (Fig. 111).

Subcutaneous Abscess. Subcutaneous abscess may occur On the
Jorsum of the fingers or in the fat pads on the palmar aspect of the fingers.
Sharply localized signs of inflammation are found.

Collar-Button Abscess of the Palm.  These infections usually
originate in the palmar calluses at the base of the fingers. The signs of in-
fammation are first nated at the palmar base of the fingers, but the infec-
tion extends into the web between the fingers and may penetrate to the
dorsum of the hand.

Infections from Human Bites. Mouth organisms produce foul
ve anaerobic infections. Unless promptly recognized and treated,

progressi
2 trivial wound may result in loss of the entire hand and arm from a
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spreading gangrenous anaerobic cellulitis. The infection often arises over
the proximal portion of the knuckle where teeth have been struck with the
fist and the infection has entered the joint. The initial laceration of the
skin may appear trivial. However, after one or two days of pain, swelling
and tenderness become apparent. The signs of lymphangitis may be pres-
ent, and a putrid discharge may exude from the original wound. The skin
has a peculiar violaceous hue, indicative of the undermining necrotizing
character of the infection.

TenosyNovrris aND Fasciar Seace INreEcTIONS

In general there are three major pathways infection can travel in the
hand: (1) the palmar fascial spaces, (2) the tendon sheaths, and (3) the
lymphatic system. Each form of infection may run an uncomplicated
course or may involve one or more of the other systems. Thus infection
may spread from fascial space to tendon sheath or vice versa, and from
the deep lymphatics to the sheaths or the fascial spaces.

Tenosynovitis.  The tendon sheaths of the little finger and the
thumb have a relatively constant connection with the proximal portion
of the two divisions of the tendon sheaths or bursae which pass beneath
the annular ligament to a point just above the wrist joint (Fig. 112). The
sheath of the little finger usually communicates with the ulnar bursa,

Digital tendon sheaths

Fig. 112.  Diagram of the fascial spaces and tendon sheaths of the hand,
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and the sheath of the thumb is continuous with the radial bursa, so that
pus in one can easily break into the other. Pus in the tendon sheaths of
the remaining fingers, while not in direct communication with fascial
spaces of the palm, can rupture into them. Infections from the index
finger break into the thenar space and those from the middle and ring
fingers break into the midpalmar space (Fig. 112).

The cardnal physical signs of infection in a tendon sheath are as fol-
lows: (1) The finger is held in slight flexion. (2) It is uniformly swollen.
(3) Any attempt to straighten the finger actively or passively causes ex-
quisite pain. (4) Tendemness is confined to the area of the tendon sheath.

In a localized infection of the finger there is no characteristic deformity;
the swelling is asymmetrical and tenderness is not uniformly limited to
the tendon sheath. A diffuse subcutaneous cellulitis may simulate a tendon
sheath infection, but the characteristic position of flexion and pain on
motion are lacking. Palpation will show that the tenderness is not con-
fined to the tendon sheath. The localization of tenderness to the tendon
sheath can be demonstrated only by the use of a narrow dull-pointed
instrument such as a match stick or pencil. The examiner’s finger tip
covers too wide an area to permit accurate localization.

Infection of the Midpalmar Space. The temperature is often
elevated to 103 or 104 degrees. The patient may be restless and extremely
irntable. Pain in the palm is extreme. The hollow of the palm is obliter-
ated. The strong palmar fascia, however, restricts bulging and prevents
brawny induration, so characteristic of most inflammatory processes, from
showing at the surface. The fingers are held in flexion but less rigidly
than in the case of infection of the flexor sheath, and there is Jess pain on
motion of the fingers. Fluctuation is difficult to distinguish. The dorsum
of the hand is rounded and puffed, but not indurated. There is also con-
siderable edema of the thenar eminence and dorsum of the hand. Pain
and tenderness may be greatly ameliorated by antibiotic therapy.

Infection of the Thenar Space. The thenar eminence is mark-
edly enlarged and tense, and the thumb is held in abduction with the
distal joint flexed. The edema of the dorsum and swelling of the palm
are not so obvious, due to resistance offered by the strong palmar fascia.
The systemic reaction of the patient may be marked.

When infections of the thenar and midpalmar spaces exist together,
the physical signs of the thenar space infection will predominate since
greater swelling is permitted by the tissues in that region. Extension from
the thenar to the midpalmar space is uncommon since thenar space infec-
tions are seldom neglected.
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The subaponenrotic space on the dorsum of the hand often appears to
be infected when in fact it is not. The back of the hand is red and swollen
in association with almost all suppurative processes of the palm or fingers.
Actual suppuration need not be suspected unless induration and fluctua-
tion are present. Knowledge of the location of the original infection and
of its probable anatomic spread is of assistance in making the distinction.

Lymphangitis.  The origin of infection may be obvious or so
indefinite that it cannot be found; it may be a scratch or a blister or it may
be a full-blown infection of the hand. The patient may be quite ill with
chills and fever, and red lines may be seen extending up the arm. The
epitrochlear and axillary lymph nodes are enlarged and tender. The
lymphatic channels may be palpable (tubular lymphangitis).

SumMARY OF PHYSICAL SIGNS ASSOCIATED WITH
InrecmiONs oF THE Hanp

1. Paronychia is an infection of the skin around the base of the finger-
nail and is recognized by the redness and swelling along the edge and
base of the nail.

2. Felon is an infection of the closed space of the pulp of the tip of the
finger and is recognized by the intense throbbing pain which it causes
an by the uniform swelling and exquisite tenderness of the pulp of the

nger.

3. Carbuncles and furuncles occur on the dorsum of the hand and fin-
gers. Their appearance is so characteristic that they are recognized by in-
spection alone.

4. Collar-button abscess of the hand originates in the palmar callus at
the base of the finger and extends into the web and to the dorsum of the
hand. It can be recognized by inspection and palpation.

5. Human bite infections of the hand are recognized by the history of
the injury, the location of the skin laceration on a knuckle and the a
pearance of the infection. v

6. Tenosynovitss is recognized by flexion of the involved finger, uni-
form swelling of the finger, intense pain on attempts to extend the éexed
ﬁngerl,‘;r:{d tlendemess confined to the inflamed tendon sheath.

. Midpalmar space infections are characterized by ¢ i i
I?Ss of the hollow of the palm, flexion of the fingers g’ut)ii:s“;;;es;t:f;
sg::it:;tﬁzg;;;ilan in tendon sheath infection, and swelling of the

8. Thenar space infections are recognized by the systemic reaction and
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the prominence of the thenar eminence accompanied by abduction and

flexion of the thumb.

III. MISCELLANEOUS LESIONS OF THE EXTREMITIES

Since many lesions of the extremities are difficult to place in any par-
ticular category, a description of the physical characteristics of some of
these will be given in this section. The majority can be recognized on in-
spection without any particular maneuvers on the part of the examiner.

Syndactylism (Web Fingers).  Two or more digits are united by
a web which may be very thin in some instances or the full thickness of
the fingers in others.

Polydactylism (Supernumerary Digits).  The congenital anomaly
is characterized by the presence of extra digits or toes. There is a familial
tendency. The diagnosis is made by simply counting the number of digits
(Fig. 113).

Callus. A callus is an acquired thickening of the skin caused by
prolonged pressure or friction upon the skin over a bony prominence. It
is common upon the hand on the palmar aspect at the base of the fingers.
It may occur on any portion of the hand constantly used in work or play.

Melanomas.  These tumors may occur on the hand or foot as well
as anywhere on the body. Occasjonally they are found on the digits or be-
neath the finger- and toenails. They appear as flat or slightly raised tumors
ranging from blue-black to brown in color. Melanocarcinoma is the com-
monest malignant tumor of the lower extremity.

Srmes FDilsch

Fig. 113. Congenital polydactylism (XD and syndactylism (YD in the same
patient,
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Dupuytrew’s Contracture.  This remarkable state is characterized
by a flexion contracture, usually of the ring or middle finger, with thick-
ening of the palmar fascia over the tendons of the involved finger. The
skin eventually becomes wrinkled and drawn into marked creases by the
thickening and contracture of the palmar fascia (Fig. 114).

Fig. 114. Early Dupuytren’s contracture. Note the shght flexion of the little
finger. The thickened palmar fascia is best appreciated by palpation.

Mallet Finger (Dropped Finger).  This lesion results from the
sudden and violent hyperflexion of the tip of the finger, as when a base-
ball hits the end of the finger. The extensor tendon is torn so that the pa
tient cannot extend the distal interphalangeal joint.

Ganglion. A ganglion is a collection of mucinous fiuid in a deki-
cate sac attached to a joint or tendon sheath and is commonly found upon
the back of the wrist. When the joint is hyperflexed, the cyst becomes
more prominent. It is smooth, nontender, and encapsulated. It is only
slightly movable, but is not attached to the skin.

Stenosing Tenosynovitis.  The fibrous sheaths over the flexor
tendons of the hand may undergo a chronic inflammatory change and
thickening so as to interfere with motion of the tendons. The lesion
commonly occurs at the base of the middle finger or thumb, or over the
radial styloid. The term “trigger finger” or “snapping thumb” is given to
the condition. Once seen, it is easily recognized. The patient closes the
hand and then is asked to open it. The involved finger cannot be ex-
tended without assistance. A mere touch directed toward unflexing the
finger causes it to snap back immediately in Jine with the other fingers,

When stenosing tenosynovitis occurs at the radial styloid it has been
referred to as “de Quervain's disease.”
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Glomus Tumors. A glomus tumor, or glomangioma, appears as
a small pinkish blue mass, painful to the touch. Qccasionally it is the
source of severe spontaneous pain. It may form on any part of the ex-
tremity, but it more commonly occurs beneath the fingernail.

Volkmannw’s Ischemic Contracture. A deforming flexion contrac-
ture may follow an injury of the upper extremity when the blood supply
has been impaired by edema. The fingers tend to be flexed, but can be
partially extended when the wrist is flexed. In extreme cases a claw hand
may result.

Subacromial Bursitis (Subdeltoid Bursitis). The bursa under
the deltoid muscle is inflamed and may be the site of adhesions and de-
posits of calcium. Abduction and outward rotation of the upper arm are
limited. The patient can barely move the amm at the shoulder joint. If
fluid is present in the bursa, it cannot be detected with the arm in adduc-
tion, but when the arm is abducted, the fluid is forced back into the
bursa from the shoulder joint and causes an appreciable swelling beneath
the deltoid muscle. If the supraspinatus tendon is tomn, abduction will be
weak. If this tendon is completely torn, abduction cannot be initiated
while the patient stands erect, anm at side, nor once passively obtained
can the abducted arm be held against the slightest downward pressure.
Atrophy of the deltoid muscle is usually present.

Olecranon Bursitis. An olecranon bursitis is readily recognized
as a tender, constant swelling over the olecranon process. If secondary in-
fection has occurred, the overlying skin is hot and red.

Tennis Elbow (Radiohumeral Bursitis). Tenderness seemingly

O,

Fig- 115. Rupture of the biceps tendon.
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is present over the external condyle of the humerus, but in reality it is
over the radichumeral joint. Pronation, especially with extension of the
wrist, is limited and painful.

Rupture of the Biceps Tendon.  Usually the tendon of the long
head of the biceps is ruptured, and this allows the muscle to sag down-
ward and inward. When the patient contracts the muscle, a characteristic
deformity is produced (Fig. 115).

Winging of the Scapula.  Lesions of the long thoracic nerve
produce paralysis of the serratus magnus muscle. This can be demon-
strated by having the patient push against the wall with his outstretched
hand. When this is done, the scapula stands out like a wing (Fig. 116).
Congenital elevation of the scapula is usually evident on inspection. The
scapula in those instances is smaller than the normal side.

Axillary Abscess.  An axillary abscess is fairly common. The
lesion is often secondary to furunculosis. It may follow the use of a
depilatory. Occasionally an axillary adenitis will suppurate and form an
abscess (Fig. 117).

Lesions of the Popliteal Space.  The popliteal space should be
inspected for swelling with the patient standing. The common swellings
seen in this region are semimembranous bursa, Baker's cyst, ganglion,
abscess and aneurysm.

B Diduseh

Fig. 116.  Winging of the left scapula due to paralysis of the long thoracic nerve.
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Fig. 117. Axillary abscess (XD.

Palpation of the space is performed with the patient lying face down
and with the knee flexed (Fig. 105). The pulsation of the popliteal artery
is searched for, and if a mass is present, it should be determined whether
it has an expansile impulse. If the mass is cystic, it should be compressed
to determine if it communicates with the knee joint. A Baker's cyst origi-
nates as a pressure diverticulum of the synovia, whereas ganglia and
bursae do not have an open connection with synovia of the joint.

Prepatellar Bursitis. The prepatellar bursa is situated between
the patella and the skin. This bursa is traumatized repeatedly by those
who work in a kneeling position, thus the name “housemaids’ knee.” The
injured bursa is swollen and is identified as a prominent encapsulated
mass overlying the patella (Fig. 118). Secondary infection is common.

Osgood-Schlatter’s Disease.  The disease is usually seen in boys
just before puberty. The tibial tubercle is partly avulsed before the
epiphysis has become completely ossified. There are swelling and tender-
ness over the tubercle. Extension at the knee is painful and limited.

Epidermophytosis.  The most familiar manifestations of this ubig-
uitous disease are a soft white thickening of the skin between the toes, a
sealing eruption of the plantar skin, and small deep cutaneous blisters.
Marked itching is the prime symptom. Secondary infection and lym-
phangitis are common complications (Fig. 119). Thickening and dis-
coloration of the toenails are frequently present.

Ingrown Toenail.  Ingrown toenail is confined to the great toe.
The soft parts are pushed over the curved edge of the nail and become
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tsitis. Both knees are involved. On the left knee the lesion
is unusually extensive.

- )
) £ Jré’ t
Fig. 119. On the left, a tubular Jymphadenitis. Note the en]
. : left, p tis. e d I
in the groin, On the right, the toes aré separated to show the area o°E epg’dmeg;ox;;t

tosis which formed the portal of entry of the streptococcal k ity
Textbook of Surgery, Charles C Thomas, Pubtlxies;h)em) ymphangtis. (Hpmans
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red, swollen and infected. Granulations and a foul discharge are fre-
quently present.

Infections of the Foot.  Most deep infections of the foot are asso-
ciated with arterial insufficiency and some degree of gangtene, except the
sepsis introduced by puncture wounds or other trauma. The systemic
signs of deep infection of the foot are fever and local pain. Edema and
redness of the dorsum are present, and local tendemess to pressure may
be extreme Gangrene of the toes may be present if the patient suffers
from poor arterial supply (see Chapter 10).

Painful Foot

Pain in the foot is a common complaint. When this symptom is en-
countered, the following conditions should be searched for during the
examination.

Foot Strain.  The pain is referred to the inner side of the foot and
is burning in character. The patient may also complain of pain in the
knee and back because of the faulty posture that frequently accompanies
foot strain. The foot is pronated and everted, and the longitudinal arch is
lowered or gone. The transverse arch may also be weakened. Painful
calluses may be present in the region of the lowered transverse arch
(metatarsal heads). There may be tenderness and swelling along the
course of either the longitudinal or the transverse arch.

Metatarsalgia (Morton’s Disease).  This condition is character-
ized by collapse of the transverse arch, which is formed by the heads of
the metatarsal bones. The resultant pressure on the plantar nerves re-
sults in intense cramplike pain which is referred to the base of the fourth
toe. It often compels the sufferer to remove his shoe to obtain relief.
Transverse pressure exerted across the transverse arch will reproduce the
pain. The longitudinal arch may be perfectly normal.

Stress Fracture (March Fracture). ‘This fracture usually occurs
in the shaft of the second or third metatarsal without history of injury.
Pain in the foot is the only symptom, and the fracture may be betrayed
only when there is evidence of repair seen in the x-ray film. On examina-
tion thickening and tenderness may be found on the dorsum of the foot
in the region of the affected bone.

Osteochondritis.  Aseptic necrosis in the tarsal scaphoid (Kohler's
disease) or in the head of the second metatarsal (Freiberg’s infraction) is
an obscure cause of foot pain. The diagnosis is established by x-ray.

Plantar Warts. ‘This painful lesion is found on the sole of the
foot either on the heel or in the region of the metatarsal heads. It is dis-
tinguished from a callus by its sensitivity and the fact that 2 callus can be
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Fig 120. Plantar view of bilateral hallux vulgus. Note the calluses on the soles
of the feet.

easily shaved off, whereas a plantar wart or a corn extends deeply into the
skin. Minute brownish specks are present on the shaven surface of 2 wart,
whereas a callus has a homogenous pearly gray color.

Hallux Valgus. There 15 a characteristic appearance due to the
marked tuming out of the great toe (Fig. 120). When the bursa over
the first metatarsal becomes inflamed in this condition a “bunjon” is said
to exist.

Hammer Toe. The toe, usually the second or third, is sharply
angulated in plantar flexion. A painful callus develops over the dorsum
of the first interphalangeal joint and sometimes on the tip of the toe

(Fig. 121D.
A

* ' e v
- Bl
Fig. 121.  Hammer toe. Note the callus (X) on the dorsum of the second toe.




176 Tue Erecrive System

Painful Heel. Pain in the heel may be disabling. Localized ten-
demness may be found by pressure over the plantar surface of the heel,
X:ray examination should be made to search for 2 bony spur arising from
the os calcis.

Clinical Manifestations of Inflammatory and Specific
Diseases of Joints

Suppurative Inflammation of the Joints. The onset of disease
is characterized by heat and swelling, usually sufficient to obliterate the
bony landmarks of the joint. The systemic symptoms may be very marked,
and chills and fever are common. The joint is protected by muscle spasm,
usually in some degree of flexion. Pain is severe, and tendemness is fre-
quently so exquisite that the slightest movement will cause excruciating
pain. The joint may have become infected from trauma, penetrating
wounds or septic processes arising near them.

Gonococcal infection of the joints may occur at any stage of a gonor-
rheal infection; more than one joint may be involved.

Tuberculosis of the Joints, Tuberculous arthritis usually is in-
sidious in onset, and it may be weeks or months before the disease be-
comes full-blown. Lameness of the joint is frequently the first symptom.
Swelling is not as marked at it is in suppurative inflammation. Atrophy
and contracture develop as the disease progresses.

Syphilis of the Joints. Syphilis produces a chronic arthritis and
has to be differentiated from tuberculosis. It may produce arthralgia,
gumma or synovitis.

Charcot’s Disease. Joint insecurity, false motion and swelling of
the joints are the earliest signs. It usually occurs late in the course of
tabes dorsalis. When the disease is well established, the joint is markedly
deformed and swollen. It feels boggy.

Hemophiliac Joints.  The patients are always males, usually
under fifteen years of age. The knees are the most common joints affected,
but the elbows, ankles, hips and shoulders also may be involved. The
initial hemorthage into the joint may appear to be spontaneous or may
follow a known injury. The joint rapidly becomes tensely swollen and
painful, and the temperature is elevated. There is no external sign of
bleeding. The blood is absorbed over a long period of time.

If there is only one bout of bleeding, very little damage may result, but
if it is recurrent, the result is chronic arthritis. In these instances fluid is
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constantly present in the joint, the capsule is thickened and the surface
markings are obliterated. The joint motion may be limited, and acute
pain and lameness may come and go. If the disease progresses with re-
peated hemorrhages, deformity results.



Chapter 9

SPECIAL EXAMINATIONS OF THE
PERIPHERAL BLOOD VESSELS

The appraisal of the peripheral blood supply of a limb requires exam-
ination not only of the regional arteries and veins but also of the condition
of the tissues supplied or drained by these vessels. Thus there may be
severe arterial insufficiency in the presence of easily palpable arterial
pulsations or, conversely, because of an excellent collateral circulation,
the state of the tissues may appear normal in the presence of advanced
occlusive disease. The whole extremity must be evaluated in examining
for peripheral vascular disease.

I. DISORDERS OF VEINS
Varicose Veins

The diagnosis of varicose veins is often obvious at a glance. At other
times it may be suspected because of increased pigmentation, edema and
enlarged cutaneous veins at the medual side of the ankle. The examiner
must seek the answer to the following questions when confronted with
the presence or probable presence of varicose veins.

1. ARE THERE DEFINITE VARICOSITIES?
ARE THE GREATER OR LESSER OR BOTH
SAPHENOUS SYSTEMS INVOLVED?

Inspect the course of the venous channels carefully. The greater saphe-
nous system is obviously involved if there are dilated veins in the thigh.
Similarly, a large venous trunk arising in the popliteal space indicates

Page 178
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Fig. 122. The Schwartz test. The fat of the fingers of the left hand is placed
over the probable course of the saphenous vein in the thigh. A prominent vein in
the leg is gently tapped with the finger of the right hand, as indicated by the arrow.
An mpulse is transmitted through the column of blood to the palpating finger if
there is a direct communication between the vem in the lower leg and the greater
saphenous system.

involvement of the lesser saphenous system. Occasionally the veins may
be masked by edema or obesity or are not visible in the thigh although
prominent in the leg. The presence and course of the veins can then be
accurately determined by the Schwarsz test (Fig. 122). By this means the
course of the vein can be traced upward through the thigh or laterally
and posteriorly to the popliteal space.

2. IS THERE EVIDENCE OF SUFFICIENT

VENOSTASIS TO IMPAIR THE CIRCULA-

TION TO THE LOWER LEG?

The question is answered affirmatively if there is pigmentation of the
skin, edema, brawny induration or actual ulceration in the lower leg.



180 Tue ELecrive ExaMivaTion

Eczematous changes and epidermophytosis are common accompaniments
of peripheral venous congestion.
3. ARE THE VALVES OF THE COMMUNICAT-
ING VEINS BETWELN THE SUPLRFICIAL

AND DEEP YENOUS SYSTEMS COMPETENT
OR INCOMPLTENT?

This question is best answered by the Trendelenburg test. The veins
are emptied of blood by elevation of the leg. The upper thigh is then
lightly constricted with a length of gauze bandage or rubber tubing, and
the patient is asked to stand up. The entire greater saphenous system will
remain collapsed if the valves in the communicating veins are competent
(Fig. 123A). If the tourniquet is not released, the veins will gradually
fill from the arterial side, but as soon as the constricting tourniquet is re-

Fig. 123, The Trendelenburg test. A, The veins have been emptied of blood
by elevation of the leg, and reflux down the leg when the patient stands up is
prevented by the constricting tourniquet. B, On release of the tourniquet the veins
promptly ll with blood.
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leased, blood promptly pours down the incompetent greater saphenous
system into the veins of the calf (Fig. 123B). Blood will promptly enter
the superficial system below the tourniquet if there are incompetent com-
municating veins below it. The precise site of these perforating veins may
be identified by successive reapplication of the tourniquet at lower levels
after previous emptying of the leg veins by elevation.
The terminology of the Trendelenburg test is often confused. Tren-

delenburg wrote:

“Lay the patient flat; lift the leg up vertically; the varices empty.

Now compress the saphena magna with the finger. Stand him

up quickly. The varices fill slowly, but not as much as pre-

viously. Now let the finger go, and the varices fill very quickly

and fully by a column of blood which is seen to shoot downward

in the saphena magna.”
This is a positive Trendelenburg test. It indicates that the valves in the
greater saphenous vein are incompetent. A negative Trendelenburg test
implies that there is no retrograde filling of the saphenous vein either be-
fore or after the compressing finger or tourniquet is removed. A doubly
positive Trendelenburg test is charactenzed by rapid filling of the saph-
enous system through the communicating veins while the greater saph-
enous vein is compressed, and an additional downward reflux through the
saphenous vein after its release. It denotes incompetency of the valves in
both the greater saphenous and the communicating veins.

4 ARE THE DEEP VEINS NORMAL OR IS

THERE EVIDENCE OF AN OLD, DEEP
THROMBOPHLEBITIS?

The manifestations of thrombophlebitis are discussed in more detail
later. In many instances one can suspect from the brawny edema, the
ulceration (particularly on the lateral aspect of the leg) and the Ppersistent
cyanosis of the toes that there is involvement of the deep venous system.
At other times there may be such slight edema of the leg that it may be
attributable to the varicosities. In this circumstance one must be most
careful to exclude pathology in the deep veins.

This is best done by the comparative tourniquet test (modified Perthes’
test). The patient is allowed to walk about and then the varicose veins are
inspected in the standing position. The tourniquet is now applied high in
the thigh tightly enough to prevent reflux down the varicose veins gTh
patient walks vigorously with the tourniquet in place. If the varic;)sit' .
bB!ow the tourniquet shrink, the deep veins are normal. If the varic;:
veins below the tourniquet become more prominent, the deep veins are
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incompetent. Gentle compression of the varicosities from ankle to thigh
with an elastic bandage is another modification of this test. The patient
is then asked to walk vigorously. Circulation of the foot will remain pink
and healthy if the deep veins are normal. Cyanosis of the toes will de-
velop rapidly if there is an incompetency of the deep veins.

The comparative tourniquet test demonstrates that the valves in the
communicating veins and deep veins are competent.

5. ARE THE VARICOSITIES PRIMARY OR
SECONDARY?

Varicose veins are usually primary, but this question must always be
answered before attention is directed primarily to the varicosities.

A rapid development of varicositics in the female is frequently seen in
pregnancy.

Varicosities may be secondary to a deep thrombophlebitis with incom-
petence of the main and communicating systems of veins. They may also
develop in the presence of congenital hemangiomata or arteriovenous
fistulae,

Acute Thrombophlebitis

The manifestations of acute thrombophlebitis are sufficiently variable
to suggest two supposedly distinct forms. The term “phlebothrombosis”
describes those types in which local inflammatory signs in the leg are
minimal and in which pulmonary embolism is common. The term
“thrombophlebitis” has been applied to those instances in which there are
obvious local inflammatory signs and in which pulmonary embolism is
somewhat less common. However, since all gradations between these
forms are seen and since pulmonary embolism may occur in any of them,
most authorities prefer to use the term thrombophlebitis for all of them.
Individual cases may be characterized by descriptive terms such as “silent”
or “latent” or “acute inflammatory.” There appears to be no etiologic dif-
ference. In fact, quite often a patient with a marked inflammatory type of
thrombophlebtis in one leg will have a silent thrombosis in the opposite
leg which is the source of a fatal pulmonary embolism.

Acute Femoro-iliac Thrombophlebitis; Phlegmasia Alba Dolens

The onset of the acute inflammatory type of thrombophlebitis is sud-
den. There is considerable pain which may be excruciating. Inspection
will disclose swelling of the entire leg. The color of the skin varies. It
may be white, pinLish blue or intensely cyanotic. Varying degrees of
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arterial spasm occur, and in extreme forms acute thrombophlebitis re-
sembles an acute arterial embolism,

Massive Venous Occlusion; Phlegmasia Caerulea Dolens

This relatively rare condition is probably a variant of acute femoro-
liac thrombophlebitis in which the entire venous return of the extremity
is occluded. There is a characteristic clinical pattern. Oceasionally it may
develop in the course of a typical thrombophlebitis, but more often, the
onset is sudden, with signs and symptoms developing in a matter of min-
utes or hours. These consist of 2n excruciating pain eventually involving
the whole limb. The discoloration is characteristic. Within a matter of
minutes, the whole extremity takes on a violaceous cyanosis. This is asso-
ciated with rapidly developing edema. Early in the course, arterial pulsa-
tions ate present but rapidly diminish and disappear. Circulatory collapse
may ensue. The differential diagnosis between an arterial and venous
occlusion is difficult. The prognosis is grave for salvage of the limb be-
cause gangrene rapidly ensues unless treatment is instituted promptly.
Anticoagulation with heparin has been reported as a specific form of
therapy.

The Differential Diagnosis of Acute Thrombophlebitis and Acate
Arterial Occlusion

The leg may become dead white, the peripheral pulses may disappear,
and the characteristic intractable pain of peripheral ischemia may develop
in either. There is more cyanosis in thrombophlebitis than is seen in the
dead white, dusky pallor of an arterial occlusion. Sensation in the ex-
tremity disappears promptly in an acute arterial occlusion while it usually
persists in acute thrombophlebitis. The finding of marked tenderness in
the femoral and iliac region is in favor of 2 diagnosis of thrombophlebitis
Fullness of the superficial veins with the legs slightly dependent is one ol:‘
the most significant and reliable indications of a venous rather than an
arterial occlusion. An arterial occlusion may be excluded if an oscillometer
or the ordinary sphygmomanometer placed on the thigh or calf discloses
oscillations even though these are diminished. A Novocain anesthetic
block of the lumbar sympathetic chain may help distinguish between th
two conditions in doubtful cases. There are instances in which the arteri i
spasm in thrombophlebitis has been so severe that gangrene h iy
(phlegmasia cacrulea dolens). gangrene fas occurred

Pain may be minimal in less acute fo

I rms of femoro-iliac th
bitis, and the presenting manifestation i rombophle

s that of a white, uniformly swol-
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len, edematous extremity, the so-called “milk leg.” Palpation will reveal
tenderness along Hunter's canal or along the course of the iliac vessels just
above the inguinal ligament.

Silent Thrombophlebitis (“Phlebothrombosis”)

An obvious thrombophlebitis is not as common as a relatively silent
thrombophlebitis or “phlebothrombosis.” The following signs should be
sought each day in patients with cardiac failure, in postoperative patients
and in all patients in whom a pulmonary infarct has been suspected:

1. Aslight irregularity in the pulse rate or temperature.

2. Minimal swelling of the calf of the leg, which may be detected only
by careful measurement and comparison of the legs.

3. Minimal pitting edema of the ankle.

4. Slight tenderness to palpation along the course of the deep veins of
the calf.

Tenderness in the muscle may be distinguished from tenderness along
the vein by lateral compression of the muscle bundles which lifts the gas-
trocnemius muscle away from the tibia (Fig. 124). The source of the ten-
derness probably lies within the muscle itself if the pain produced by this
maneuver is greater than that produced by compressing the muscle against
the posterior aspect of the tibia. Conversely, if pressure deep into the pos-
terior aspect of the calf produces more pain, it is indicative of a deep
phlebitis. The degree of pressure necessary to elicit tenderness in decp
phlebitis is not great, and the maneuver should be gently performed since
rough manipulation may dislodge a clot.

Dorsiflexion of the foot with the leg slightly flexed may produce pain
and discomfort in the calf due to slight traction on the involved vein. It
may be the only indication of a latent thrombosis. This sign is extremely
useful if care is taken to exclude tender, sensitive shortened heel cords.
Women who are accustomed to wearing high heels and who are allowed
to walk in slippers or moccasins in the immediate postoperative period
frequently develop sensitive heel cords. These may be mistaken for throm-
bophlebitis on the basis of the dorsiflexion sign alone.

Occasionally no evidence of a deep thrombosis will be found on phys-
ical examination; it is only by careful repetition of these maneuvers that
the source of suspected pulmonary infarcts or severe pulmonary embolism
may be found.

Postphlebitic Syndrome
Incompetence of the deep veins of the leg secondary to a chronic throm-
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Fig. 124. A, Palpation of the calf for dee
B, Tenderness in the muscle may be distin,
lateral compression between the thumb an,
from the tibia. -

P tendemess in thrombophlebitis,
guished from tenderness in the vein by
d fingers, lifting the gastrocnemius away
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Fig. 125. Postphlebitic ulcer.

bophlebitis produces changes which are quite characteristic in advanced
cases. Ulceration is common (Fig. 125); there is a brawny edema of the
leg which is most marked at the ankle. Impairment of circulation is mani-
fested by brownish pigmentation, with dry scaly skin and ulceration.
There may be associated varicosities or there may be no noticeable super-
ficial veins. Sometimes there is a dusky cyanosis of the lower leg with
purplish mottling, but more often, except for pigmentation, the color of
the skin does not suggest impaired circulation. Epidermophytosis and ec-
zematous changes in the skin of the leg are usually present.

The only manifestations in less advanced forms may be a moderate ten-
dency to edema, slight cyanosis, and rather prominent varicosities. Here
one must be careful to distinguish between the edema attributable to vari-
cosities and that assocrated with involvement of the deep veins of the leg.

Superficial Thrombophlebitis

Thrombophlebitis may occur in a superficial vein anywhere in the arm
or leg, although it is more common in the leg. It is manifested by pain,
redness and induration in the nvolved segment of vein and in the ad-
jacent skin and subcutaneous tissue. The local reaction around a super-
ficial thrombophlebitis may be so severe that it suggests an acute cellulitis

Thrombophlebitis in a superficial vein which is already varicose is
accompanied by Jess inflammation. It is also less apt to be associated with
a deep thrombophlebitis. The thrombosed vein stands out as a solid cord
with a small zone of redness and induration around 1t. At times there
may be no reaction adjacent to the vein, but one will detect a thickened,
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irregular, tender cord extending along the course of the vein. Fluctuation
and abscess formation may oceur if secondary infection develops.
Embolism rarely occurs from a superficial thrombophlebitis unless the
process is prapagating along the upper end of the great saphenous vein.
Do not overlook a deep thrombophlebitis associated with a superficial
thrombotic process.

Phlebitis Migrans

This is a form of recurring thrombophlebitis. It may be seen in super-
ficial veins on any limb in the body. As one area subsides, a fresh area
appears at a higher level or in a different vein. Migrating phlebitis is an
early manifestation of thromboangiitis obliterans. It is seen in patients
with carcinomatosis, especially from cancer of the pancreas. In such in-
stances the deep as well as the superficial veins may be involved.

Phlebosclerosis

This is probably the end result of small areas of thrombosis. It is most
commonly seen as small calcified nodules on an x-ray film of the pelvis
and may also be found in the leg as tiny, hard nodules along the course
of a superficial vein. The only significant clinical symptoms are the pres-
ence of the nodules.

Thrombosis of the Axillary Vein

Straining with the arm elevated may produce an acute thrombosis of the
axillary vein. There is marked swelling of the arm and venous congestion
about the shoulder. Cyanosis is more pronounced than in thrombosis of
the veins of the lower extremity, since there is a less abundant collateral
flow. Embolism rarely, if ever, follows axillary thrombosis.

Efforc Thrombosis of the Deep Veins of the Leg

Thrombophlebitis of the deep veins of the leg is so commonly associated
with factors which produce stasis in the vein that the term “thrombo-
phlebitis decubiti” has been assigned to it. It is important to recognize,
therefore, that this process may occur as a consequence of vigorous athletic
activity. It often simulates a muscle strain or partial rupture of the gastroc-
nemius muscle. The differential diagnosis is of great importance since
pulmonary embalism frequently Follows effort thrombosis of
veins of the leg. The two conditions may be present simultaneo:

_ Indications of a thrombophlebitis may be detected with car.
tiny; these include a slight cyanosis in the dependent position,

the deep
usly.

eful scru-
a dilatation
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of superficial veins, a positive dorsiflexion sign and tenderness in the calf,
Lateral compression of the muscle bundle as compared with anteropos-
terior compression is particularly helpful. Some hours of observation may
be required to distinguish between the two conditions if the patient is seen
early after an apparent strain.

II. DISORDERS OF ARTERIES
Arteriosclerosis Obliterans

Arteriosclerosis is the most common cause of defective peripheral circu-
lation. If it is recognized early its more serious sequelae, such as gangrene,
may be prevented or postponed by proper care and judicious measures
directed at improving the collateral circulation. In selected cases restora-
tive arterial surgery will relieve clandication and prevent gangrene. Many
patients who seek medical advice for other conditions are suffering from
moderately advanced peripheral arteriosclerosis; this should be recog-
nized in order to institute appropriate prophylactic measures. Frequently
such patients complain of a painful toe or toenail; ill-advised chiropody or
surgery precipitates a sequence of trauma, infection and gangrene. Thus
a limb is lost that might have been saved if the underlying condition had
been correctly appraised.

Ordinarily the patient will have had symptoms referable to the legs i
any of the signs of impaired peripheral circulation are present; intermit:
tent claudication is the most common of these. However, often no com-
plaint is made, and it may be difficult to elicit in the history because the
patient has subconsciously limited his activities in order to prevent the
onset of pain in the calf.

It is of the greatest importance, therefore, to recognize the manifesta-
tions of obliterative arteriosclerosis of the leg in the absence of obvious
gangrene or advanced symptoms.

The Signs of Obliterative Arteriosclerosis of the Leg Without
Infection, Necrosis or Gangrene

Inspection.  There is an atrophic appearance to the leg. The mus-
cle bundles, particularly of the gastrocnemius, appear thin and wasted.
The skin is taut and shiny. There is diminished or absent growth of hair.
The growth of the nails is retarded in more advanced cases, and the nail
plate is thickened and roughened by the presence of eccentrically placed
transverse ridges (Fig. 126). A claw-shaped nail may develop. The toes
should be separated, and the interdigital spaces should be carefully in-
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Fig. 126, Nail changes in obliterative artcriosclerosis. The nails arc thickened and
roughened by transverse ridges.

spected for minute ulcerations, which are often the first signs of impend-
ing necrosis. The skin may be mottled, but usually its color is normal
when the legs are in the horizontal position. The color changes which can
be induced by change of position are of such importance that they are
described in detail below.

Color Changes in the Skin on Elevation and Dependency. A
simple but most valuable test of the adequacy of the peripheral arterial
circulation is the change in the color of the skin which occurs on elevation
and dependency.

The patient should be supine; the legs should be inspected first in the
horizontal position. Quite normal pink color may be present. The legs are
then elevated to an angle of about 45 degrees and supported in that posi-
fion by the examiner. Slight blanching and loss of color in the extremities
is normal. The skin will quickly ose all color and become a dead grayish-
white if there is a significant impairment of the arterial circulation. This
may be limited to a toe or may involve the entire foot and lower leg. The
]egsA are then allowed to hang over the edge of the table in the dependent
position. A quick pink flush will appear with normal circulation; in the
presence of impaired arterial flow a bright red color which slowly changes
to 2 cyanotic hue will develop. The color changes reflect oxygen satura-
tion and volume flow in the subpapillary venous plexuses of the skin.
This is a highly sensitive test. It will indicate an impaired circulation in
the presence of seemingly adequate peripheral pulses, color and warmth,

Palpation, The peripheral pu]ses may seem normal, or may be
markefily diminished or absent. The examiner should be certain that the

dorsalis pedis is not aberrant if it cannot be felt in the normal Iocation and
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that the posterior tibial is not unusually prominent. Failure to identify a
dorsalis pedis artery is not in itself a sign of faulty peripheral circulation.
Furthermore, the dorsalis pedis may be palpable in the presence of con-
siderable impairment of the circulation.

There may be an obvious coolness to the foot or leg when compared
with the opposite member or the thigh of the same side. The temperature
of the extremities can best be appraised after the part has been exposed
to room temperature long enough to come to equilibrium (15 to 30 min-
utes). The dorsum of the middle phalanx of the flexed finger is the opti-
mum thermotactile surface.

In addition to feeling the pulsations of the dorsalis pedis, posterior
tibial, popliteal and femoral arteries, one should search along the course of
the vessels for tenderness, which is an important early sign of a throm-
bosis.

Venous Filling Time.  An added test of adequacy of peripheral
blood flow is the determination of the time necessary to fill superficial
veins of the foot after emptying. This test is valuable in diabetic patients
with “small vessel disease.” The feet are elevated until the superficial
veins are collapsed, then the Jegs are allowed to hang over the edge of the
table, and the length of time necessary to fill the veins is noted. A pro-
longation beyond 10 to 15 seconds is evidence of arterial insufficiency.
This test is not valid in the presence of varicose veins.

The Signs of Acute Thrombosis

Gangrene or a sudden increase in the signs and symptoms of peripheral
arteriosclerosis is usually the result of a thrombotic occlusion of a major
vessel. The extent of the change depends upon the site of the occlusion
and the adequacy of the collateral circulation. This may be so obvious that
an embolus to the extremity is suspected, or so slight that the true nature
of the disorder is overlooked.

In general, any sudden impairment of the circulation of the arterioscle-
rotic extremity suggests a thrombosis. Pain is characteristic, but may be
so mild as to be described as “numbness.” It may be likened to a muscle
cramp or it may be agonizing.

Inspection.  The color of the leg distal to the occlusion is blue
or white. The superficial veins are empty even when the leg is slightly
dependent; this is an important point of distinction from venous throm-
bosis. A bluish mottled appearance which fails to disappear when the foot
is elevated heralds the onset of gangrene. The interdigital spaces are apt
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to be the initial site of necrosis, particularly if they are affected by epi-
dermophytosis.

Palpation.  The finding of tendemess and no pulsation in the
vessel over the site of the thrombosis is a most important observation. The
vessel may be identified as a tender pulseless cord in popliteal or
femoral occlusions. Tenderness in the calf or in the anterior compart-
ment of the leg indicates posterior or anterior tibial thrombosis, respec-
tively. The corresponding pulse will be“absent at the ankle. Occasionally
tenderness will be found at a lower Jevel with absent pulsation at a higher
level; this is suggestive of an old occlusion above with a fresh thrombosis
below.

The involved area is cold and numb. A well-marked stocking anesthesia
develops in severe cases.

Sometimes a superficial or deep venous thrombosis occurs as a compli-
cation of an arterial thrombosis. Marked cyanosis and fullness of the
superficial veins indicate venous involvement.

The Signs of Acute Embolic Occlusion

It may be impossible to distinguish between an acute arterial thrombosis
and an embolic occlusion. The onset of agonizing pain in embolism is in-
stantaneous while in thrombosis it may take several minutes to reach its
maximum. This distinction is so fine that it often cannot be elicited from
a patient in severe pain who is obviously threatened with the loss of a
lib. On the other hand, as in acute thrombosis the pain following an
embolus may be very mild. The patient may describe the extrerity as
being “asleep” or “numb.”

The nature of the underlying disease is the best guide. The diagnosis
of an embolic occlusion is obvious if there is a recognized source of em-
bolism, particularly auricular fibrillation, and the peripheral arteries are
normal. A previous history of embolism increases the probability of a re-
current attack. The differential diagnosis may be impossible when there
is considerable arteriosclerosis of the peripheral vessels and a source of e
bolism such as a recent coronary thrombosis. ™

Chronic Segmental Arterial QOcclusion

1? relatively large group of patients have int
their primary symptom. It may be caused initi.
sion of one of the major peripheral arteries.

a. Leriche’s Synd idi i
Aom)e s Syndrome (Insidious Thrombosis of the Lower Abdominal

ermittent claudication ag
ally by a segmental occly-
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LS 1Y
Fig. 127. An xTay showing occlusive disease involving the aorta and iliac arteries.

This syndrome is found in relatively young men who complain of pain
or fatigue in the hips, buttocks or thighs on walking; they frequently have
become sexually impotent. The salient physical findings are pallor, wast-
ing and a complete absence of arterial pulsations in the lower extremities.
In the more advanced stages of the disease ulceration and gangrene de-
velop. The obstructive process is found predominantly in the lower ab-
dominal aorta (Fig. 127).

b. Segmental Occlusion of Iliac or Femoral Arteries

This phenomenon may occur in any of the branches of the aorta and
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Fig. 128. An xray showing an isolated obstruction in the femoral canal.

distal arteries, but it most frequently involves the superficial femoral
artery in the adductor canal (Fig. 128). Early in the course of the disease
there may be no abnormal physical findings except diminished or absent
peripheral pulses. With the passage of time other signs of obliterative
disease of the arteries become apparent. Claudication usually appears
early. Recognition of this form of disease, namely, chronic segmental
arterial occlusion, is important since it is in this group of patients that
direct arterial surgery is of the greatest value.

Determining the Level of an Arterial Occlusion

The precise level of an arterial occlusion should be determined if possi-
ble. It is always higher than the area of gangrene or impaired circulation
suggests. Variability in the effectiveness of the collateral circulation makes
it extremely hazardous to base estimation of the level of the acclusion on
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the extent of the ischemia. Ischemia of the toes or foot may occur with oc-
clusion below the knee, but it is also seen in popliteal and femoral occlu-
sions. Popliteal lesions may lead to the loss of the lower leg. Ischemia ex-
tending above the knee indicates an occlusion of the external or common
iliac arteries.

The best indication of the level of the lesion in acute arterial thrombosis
is the finding of 2 tender thrombosed vessel by palpation. The point below
which the peripheral pulses cannot be felt is significant, but spasm or pre-
vious thromboses may make this unreliable.

Oscillometry is a simple and effective way of determining the level
of an arterial occlusion if it is below the iliac vessel. Auscultation over the
peripheral arteries while an assistant occludes and releases the femoral
artery by pressure is a useful maneuver. A booming arterial sound is heard
as the blood re-enters the temporarily occluded vessel. This sound is re-
produced each time until the level of the complete occlusion is reached;
it then abruptly disappears.

Bifurcation of aorta

Bifurcation of
\\v( common iliac artery

Bifurcohion of

common femoral artery

Bifurcation of

popliteal artery

Fig. 129. Common sites of embolic occlusion.
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In embolism 99 per cent of the occlusions occur at the site of major
divisions of the peripheral arteries. This fact, combined with the evidence
provided by the level of the ischemia, the site of disappearance of t%xe
palpable pulsation and the evidence provided by an oscillometer, permits
accurate localization for the purposes of surgical exploration (Fig. 129).

‘Thromboangiitis Obliterans

Defective peripheral circulation may be due to thromboangiitis obliter-
ans. Physical examination usually makes the differential diagnosis be-
tween this condition and arteriosclerosis quite easy. Thromboangiitis
obliterans occurs predominantly in men below the age of forty-five; arteri-
osclerosis is rare before this age. Exceptions occur in both diseases, of
course, and oceasionally the two conditions are present simultaneously.

The following points are of particular value in differentiation. Super-
ficial phlebitis is common in thromboangiitis and occurs only by coinci-
dence with arteriosclerosis. Pitting edema of the extremity is frequently
seen in thromboangiitis and may be the presenting symptom. It is not
seen in peripheral arteriosclerosis. Arterial spasm as evidenced by response
to cooling and warming occurs in thromboangiitis. Gangrene produces a
deep, moist, exquisitely painful ulceration in thromboangiitis, whereas in
arteriosclerosis it tends to be superficial, dry and not very painful.

"The retinal fundi are normal in thromboangiitis while in arteriosclerosis
the characteristic nicking of veins, narrowing of arteries and flame-shaped
hemorthages may be present.

Raynaud’s Syndrome

Raynaud’s syndrome is produced by a spasm of the digital arterioles. It
is characterized by local ischemia of the fingers in response to cold and
psychic disturbances. The ischemia of the involved area is manifested by
2 waxy pallor or severe cyanosis which changes to a compensatory ery-
thema as the attack subsides and the hands are warmed. The syndrome is
readily recognized by its obvious relationship to an inciting factor. Al-
though it may first appear unilateral, it is always bilateral when once well
established. It is the only vascular disease, except erythermalgia in which
the peripheral pulses and blood pressure remain unchanged. ’

The traumatic variety is an occupational disease. It has been described

in t):pists, piano players, telephone operators and individuals who use vi-
brating machine tools,

The term “Raynaud’s disease” is a

lied to th
sive form of Raynaud's syndrome. pplied to the more severe and progres-

Gangrene of the tips of the digits may
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Fig. 130. Gangrene of the fingers in Raynaud’s disease.

ensue as a consequence of repeated severe spasm (Fig. 130). The char-
acteristic appearance in advanced cases is manifested by ulceration of the
finger tips, tight shiny skin, thickened subcutaneous tissue and atrophy
and shortening of the bones of the fingers.

Scleroderma

This is a complication of Raynaud's syndrome. The skin becomes hard,
tense, shiny and pigmented. The capillaries of the skin can no longer be
visualized. Eventually ankylosis results from fibrotic fixation of the thick-
ened skin to bones and joints.

Erythermalgia (Erythromelalgia; Weir Mitchell’s Disease)

The patient complains of severe burning pains in the palms of the
hands or soles of the feet. The pain is precipitated by exposure to heat.
Even mild warmth, such as placing the extremity beneath the bedclothes,
is sufficient to precipitate an attack. Examination reveals marked redness,
sometimes with a slightly cyanotic hue, and swelling of the involved ex-
tremities. There is a sense of increased heat on palpation. The peripheral
pulses are normal and may be full and bounding. A syndrome resembling
this may be encountered in diabetes and in polycythemia vera.
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Aneurysm of a Peripheral Artery

An aneurysm of a peripheral artery manifests itself as a pulsating
swelling in the course of a great vessel. It has an expansile pulsation so
that i the fingers are placed on the swelling in a fanlike manner, they are
not only lifted but also separated. A palpable thrill may be present, and
on auscultation a systolic murmur may be heard. The patients will not
infrequently complain of pain radiating toward the distal portion of the
extremity because of pressure on sensory nerves adjacent to the aneurysm.
It is important to evaluate the circulatory and nutritional status of the
more distal portion of the extremity because this variety of aneurysm not
infrequently will thrombose with occlusion of the vessel distal to the
aneurysmi.

A popliteal aneurysm is a frequent precursor of thrombosis, Early rec-
ognition and restorative surgery may prevent loss of the limb.

Traumatic or False Aneurysm

A wound or mycotic infection of the wall of an artery may result in a
local rupture with the formation of an organized pulsating hematoma.
The sac is formed by the perivascular tissues, not by a weakened bulging
arterial wall.

False aneurysm following trauma is distinguished from traumatic arte-
riovenous fistulae by a systolic pulsation and murmur rather than a con-
tinuous one. Branham’s sign cannot be elicited (see below).

Rapid enlargement and rupture may occur so that corrective su
should not be delayed. e

Arteriovenous Fistula

An abnormal direct communication between an artery and a vein may
be congenital or traumatic. The physical signs in a peripheral location are
characteristic and diagnostic. Over the lesion there is a continuous bruit
with a systolic accentuation and a continuous palpable thrill. Compres-
sion so as to occlude the fistula causes prompt slowing of the pulse (B?ran-
ham’s sign). F

The peripheral circulation in the presence of an arteriovenous fistula

is usualily increased. There may be an increased size in the extremity in
congenital lesions or in ones a

congen cquired before the completion of epiphyseal

Less commonly there are ischemic si i
chemic signs particularly in the e
of acquired arteriovenous shunts, Y arly stages
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Associated changes relate to an increase in blood volume and cardiac
output. The larger the fistula and the closer it is to the heart, the greater
the work-load on the heart. Heart failure occurs in some cases.

Post-traumatic Vasomotor Disorders

Varying degrees of vasomotor instability may result from trauma and
subsequent immobilization of a limb. The condition has been confused
with Raynaud’s disease, thromboangiitis obliterans and chronic thrombo-
phlebitis.

Pain of an intermittent type, usually accentuated by activity, and blue-
ness, coldness and swelling are the presenting manifestations. There may
be hyperhidrosis and sensitivity to cold. Frequently one symptom is domi-
nant.

Examination discloses edema, atrophy, muscle weakness bordering at
times on paralysis, and stiffness of the joints. The skin may be blue or red
and shiny. Generally the extremity is colder than its opposite member.
The pulses may be diminished or normal. As a rule there is no peripheral
nerve injury, and there is no incompetency of the deep veins of the leg.
Acute osteoporosis (Sudeck’s atrophy) may be demonstrated by x-ray.

The longer the time from injury to the institution of remedial meas-
ures, the worse are the symptoms and signs.

The history of injury and immobilization, the lack of peripheral nerve
injury, the inconstant pain, the variable vasomotor signs and the acute
osteoporosis are important diagnostic points. (See Causalgia, Chapter 20,
p- 324.)

III. DISORDERS OF LYMPHATICS
Acute Lymphangitis

There is a fine red line or a series of Imes extending up the arm or leg.
Often the area of redness can be felt as a slightly elevated tubular swell-
ing. The original focus of infection may be hard to find; the cracks of epi-
dermophytosis in the interdigital spaces of the feet are a common portal

of entry.

Edema

Edema is one of the first signs of obstruction to the lymphatics. It may
occur following operations on the regional nodes as in radical mastectomy
or radical groin dissection. It may follow as a complication of cancer of the
cervix with or without x-ray therapy.
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Fig. 131.  Elephantiasis of the left leg.

Recurrent chronic infection may lead to lymphatic stasis. Infection
with filariae in lymph nodes leads to extensive blockage of the lymph
drainage. Congenital forms of lymphatic stasis occur; their cause is un-
known. Milroy's disease is a familial form of congenital lymphatic stasis
in the Jegs. Lymphangiectasia or total absence of lymphatic channels may
be the cause rather than an obstruction.

Edema of lymphatic origin is not accompanied by cyanosis, venous

enlargement, increased pigmentation or leathery induration. The edema
is firm and usuvally does not pit well.

Elephantiasis
This is the end result of extensive lymphatic stasis (Fig. 131). Recur-

rent attacks of nonsuppurative infection lead to fibrosis of the edematous
tissues.



Chapter 10

ULCER AND GANGRENE
OF THE EXTREMITIES

The nature of an ulcer or an area of gangrene can be clarified in most
instances by physical examination, particularly if the problem is analyzed
in an orderly and systematic fashion. The following definitions are perti-
nent: The term necrosis implies the death of tissue; this may be Tocalized
or extensive. An ulcer is the result of a localized area of necrosis in the
skin or mucous membrane. The term gangrene is applied to an area of
necrosis involving a part of the body such as the finger or leg.

I. THE APPRAISAL OF AN ULCER

In many instances the history renders the etiology of an ulcer obvious,
as in a burn or following exposure to x-ray or chemical irritants. At times
careful questioning is required to bring out the fact that the patient has
been exposed to agents such as carbolic acid, and it must be remembered
that radiation ulcers may not develop for years following exposure. Fre-
quently the cause of an ulcer is not evident although the patient may at-
tribute it to inconsequential injuries. In such circumstances the following
potential etiologic factors must be considered: circulatory? neoplastic?
infectious? neuropathic? radiation? or traumatic?

The physical characteristics of the ulcer provide many clues, particu-
larly its shape, location, the character of the tissues in the base, the edges,
the exudate if any and the state of the surrounding tissues. Ulcers asso-
ciated with deficient circulation are, with the exception of those occa-
sioned by Raynaud’s disease, almost invariably on the lower extremities.

- ~eA
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Neoplastic ulcerations appent on the exposed surfaces of the body and at
sites of chronic irnitation, An wleration in the sinus tracts of chranic
osteomyelitis should immediately arouse a suspicion of carcinoma. Malig-
nant melanoma is frequently mistaken for a chronic nonspecific ulcera-
tion of the sole of the foot.

A perfectly round ulcer suggests that it is associated with trophic dis-
wrbances (Fig. 132). Neuropathic wcers commonly appear upon the
ball of the foot or the pulp of the fingers. They are usually of very gradual
development. Examination will show a loss of sensitivity in the tissues
surrounding the ulcer, Petipheral nerve injuries, spina bifida or diabetic
neuritis are common primary causes. An irregudar serpinginous tdcer
is Jikely to be due to infection. Tertiary syphilis is said 10 produce 2
punched-aut nicer, whereas deeply overhanging edges in an ulcer suggest

Fig, 132, Neuropathic ulcers of the foot associated with peripheral nerve injury.
(Homans, Textbook of Surgery, Charles C Thomas, Publishers.)

tuberculosis or a low grade spreading infection often associated with a
microaerophilic hemolytic streptococcus.

A decubital ulcer appears over areas of pressure such as the heel or
sacrum in bedridden debilitated patients. In Negroes a chronic punched-
out ulees of the leg suggests the possibility of sickle cell anentia,

A varicose ulcer is found on the inner side of the Jower third of the
leg olong the course of the great saphenaus vein. It may be small and
(.:lean or large, ragged and dirty with slongh and exudate. The surround-
ing skin is pigmented and atraphic, indicating the long standing vascular
congestion which has produced the ulceration. Varicose leers, even of
long standing, are superficial. They do not have punchedout, or over-

hanging edges. Pain is custamary and s
0 ry and may be tally i
lesian is close to the internal malleclus. 5 Sl especilly if the
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The relationship to a large incompetent superficial vein and the absence
of signs of an incompetent deep venous system are important diagnostic
features (see Chapter 9).

A postphlebitic ulcer is more variable in location than a varicose
ulcer. It may appear anywhere on the lower third of the leg. The extent
varies from a minute break in the skin to a huge, superficial, weeping
sore. Multiple shallow ulcers are common and constitute an important
differential point from varicose ulcers, which are always single. The
superficial veins usually are not evident.

Brownish edema and induration spreading far beyond the area of the
ulcer are significant diagnostic features. Incompetency of the deep veins
of the leg can be demonstrated (see Chapter 9).

Arteriosclerotic Ulcerations.  Extensive ischemic ulcerations of
the skin of the leg may occur without gangrene of the extremity. Al-
though there is atrophy and wasting of the limb as well as diminished ot
absent pulses, the adjacent tissues may be warm and so well preserved
that it is hard to accept arterial insufficiency as the underlying cause.

Two forms occur. Isolated rather deep circular areas of necrosis may
result from occlusion of small end arteries, or there may be extensive
superficial serpiginous ulceration of the skin of the ankle and calf. The
foot is often spared. An arteriogram will show obliterative vascular disease.

Confronted with an ulcer the etiology of which is not clear, one should
systematically determsine the state of the peripheral circulation, both ve-
nous and arterial, test the sensation of the tissues in the region of the
ulcer, examine microscopically and by bacterial culture the scrapings and
exudate from the surface of the ulcer, examine the blood for anemia, test
the urine for sugar, perform @ Wassermann or Hinton test and finally, if
the etiology remains obscure, perform a biopsy of the lesion. In many in-
stances, of course, the location and character of the uleer will immediately
lead to the performance of a biopsy.

II. GANGRENE

The term gangrene implies the death of a part or a region of the body,
such as the finger or the foot. Any factor capable of producing necrosis or
ulceration may, if sufficiently extensive, result in gangrene. Thus, the
topical application of phenol to a wart might produce a local ulcer, whereas
immersion of an entire finger in the same solution would produce gan-
grene. Commonly, however, gangrene occurs as 2 consequence of deficient
blood supp]y, bacterial infection or trauma. Frequently a combination of
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two or all three of these factors is encountered. The history and physical
examination permit an accurate determination of the contributing factors
in most cases.

Circulatory Gangrene

Two types of circulatory gangrene occur, dry and wet. In dry gangrene
the arterial circulation is gradually occluded so that the part involved be-
comes anemic first and then slowly mummifies. The end result is a
shrunken, withered, black extremity (Fig. 133). Unless the surface of the
skin is broken, infection is not likely to ensue. The appearance is classic
and is the result of slowly progressive arterial obliteration. Wet gangrene
is the consequence of sudden occlusion of the arterial supply, particularly
in a Jimb in which the circulation has not previously been deficient, as in
acute embolism. The area involved becomes mottled and swollen. The
skin frequently blisters and constitutes a site of entry for infection (Fig.
134). Superimposed infection is common; it may enter through areas of
previous epidermophytosis. The characteristics of wet gangrene ate in
part due to infection, since some degree of infection is inevitable. Redness,
swelling and progressive edema ascending from the involved area are
indicative of a spreading infection. Crepitation may develop in the ne-
crotic tissues from gas-forming organisms, although these are not primary
factors. In diabetic patients circulatory gangrene, whether wet or dry, is

Fig. 133. Dry gangrene of the foor. A case of

CHomans, Textbook of Surgery, Charles G Thaby e, 2ietiosclerosis.

Thomas, Publishers.)
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Fig. 134.  Wet gangrene of the leg. This type of lesion may occur after acute em-
bolic occlusion, (Homans, Textbook of Surgery, Charles C Thomas, Publishers.)

apt to be complicated by infection because of the vulnerability of the tis-
sues. Frequently the septic process becomes the dominant one, producing
an area of gangrene and necrosis much greater than would result from
impairment of the blood supply alone. Although the process is primarily
arteriosclerotic in origin, the term diabetic gangrene has been coined to
signify the important and often dominant role which infection plays.

Traumatic Gangrene

Traumatic gangrene is the consequence of severe crushing and bruis-
ing injuries to an extremity. The term implies that the tissue destruction
is caused by direct contusion with local arterial damage, rather than by
injury to the main vessel to the extremity. Marked arterial spasm or ve-
nous occlusion may complicate such injuries. Superimposed infection may
lead to loss of the limb, but with proper débridement many limbs which
appear hopelessly damaged can be salvaged if infection is prevented. The
condition is recognized by the fact that the principal blood supply to the
area is intact although in the early stages arterial spasm may render such
a conclusion difficult. In many cases traumatic gangrene is complicated by
circulatory gangrene because of injury to major arteries.

Bacterial Gangrene
This term implies that there is tissue necrosis as a consequence of bac-
terial action. Although infection is responsible for the course of the dis-
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ease, there is always some degree of initial traumatic or circulatory gan-
grene, which furishes the ischemic necrotic tissue essential for the rapid
growth of bacteria.

A common lesion in warfare, bacterial gangrene is so rare in civilian
life that its various forms are not always properly distinguished. Failure
to do so may lead to the loss of life or the unnecessary sacrifice of a limb.

"There are two distinct forms of bacterial gangrene, one associated with
the anaerobic clostridial organisms and the other with the streptococcus.

Anaerobic Clostridial Infections and Gangrene. It must be
stressed in the ficst place that the finding of anaerobic spore-bearing or-
ganisms including Clostridium perfringens (CL welchii) in a wound is of
no significance unless there are physical signs of bacterial gangrene. The
gasforming organisms may be cultured from many wounds which do not
develop gangrene. Secondly, the presence of air in the tissues about a
wound, usually manifested by crepitation, is no indication of a clostridial
infection. Localized traumatic emphysema around a wound of the chest
or neck is fairly common. Lacerated wounds in the region of joints may
open and close with motion o as to permit air to enter fascial planes and
spread for some little distance around the site of injury. Crepitation zlone,
therefore, is no cause for alarm, and even if there are signs of local infec-
tion in a wound, crepitation does not presuppose the presence of a gas-
forming organism.

Infection with the clostridial organisms produces a classic appearance
which is seen in three different forms.

Diffuse Clostridial Myositis (Gas Gangrene). 'This fulminating and
very lethal form of bacterial gangrene appears within a few hours or days
of injury. It may appear as late as ten or twelve days following an inade-
quate débridement or an unrecognized arterial injury, especially if the
limb has been encased in a tight-fitting plaster cast.

] The onset of gas gangrene is heralded by a sudden change in the con-
dition of the patient. He becomes pale or livid, anxious and restless. There

may be severe pain in the limb. The temperature may rise, but often is
subnormal. In the early stages the pulse rate and blood pressure may not
reﬂe.ct the gravity of the illness, but later there are tachycardia and hypo-
tension pmgressfng to collapse, with cold cyanotic extremities. The face
}L;:::]};si:yanonc or develops a peculiar bronze tinge due to extensive

The appearance of the involved limb is characteristic.

It is tr -
dously swollen, edematous and discolored. At Frst it ma is tremen.

y be blue or
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mottled, but later assumes a waxy pale, cadaverous shade. An unmistik-
able “deadhouse odor” may be detected. This is best appreciated as one
approaches the patient’s bed or litter. It is often less obvious when one at-
tempts to sniff the wound. A thin serosanguinous discharge frequently is
found oozing from the wound. Crepitation of the tissues extending up
the entire limb and often onto the trunk is a classic sign of gas in the
tissues. However, it may not be detectable and failure to demonstrate it
15 of no diagnostic significance. An x-ray will demonstrate gas in muscle
planes, but such confirmatory evidence is not needed and under no cir-
cumstances should therapy be delayed to secure it.

The nature of the initial wound is of great significance. Extensive
muscle damage and major arterial injury are fundamental factors. The
character of the wound, particularly the compromising of the blood sup-
ply, the acute onset of symptoms, the profound toxemia, the extensive
swelling of the leg and rapid progress of the disease make the diagnosis
evident, whether or not crepitation is demonstrable in the tissues by pal-
pation. The experienced observer can tell at a glance that the leg is lost.
He will know that the patient will be lost too unless an amputation is
performed.

Localized Clostridial Myositis. 'This condition must be carefully dis-
tinguished from the diffuse variety, since its course and management are
entirely different. It should not be designated as “gas gangrene,” although
it may lead to that state if it is unrecognized and untreated. The late de-
velopment of diffuse clostridial myositis is usually the result of imprison-
ing an unrecognized localized myositis in a tightly constricting plaster
cast.

Fundamentally the two conditions are quite different. In localized
myositis the initial wound is limited in extent, the muscle damage is
slight and confined to a few muscles and there is no major arterial injury.

The physical examination reveals the purely local character of the
lesion. There may be a thin serosanguinous discharge from the wound.
The wound edges are marked by edema, tendemess and redness bordering
on cyanosis. Palpation often reveals crepitation extending for some dis-
tance beyond the wound. The systemic reaction varies. At times the pa-
tient may not be appreciably disturbed by the infection and at other times
there may be tachycardra and high fever, but there is no toxemia. Most
important of all, the physical examination will indicate that the blood
supply to the limb is intact. Despite the evident infection and gas in the
tissues, the limb distal to the area of infection is warm, and peripheral
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pulses are normal. The experienced observer sees a via})le }imb and knows
it can be saved by adequate excision of the necrotic, mfer.:t.ed muscle
bundles. Amputation is never indicated for a localized myositis.

Clostridial Cellulitis. Clostridial cellulitis is a spreading anaerobic in-
fection in the subcutaneous tissues. As in other clostridial infections,
Weldk’s bacillus (Cl. perfringens) is most commonly encountered. In
advanced cases the entire leg becomes edematous, swollen and pale. The
skin may become discolored and necrotic. Crepitation is usually detectable
throughout the entire extremity. The extensive swelling of the leg, the
edema, the necrosis of the skin, the pallor and the diffuse crepitation may
lead the inexperienced observer to a hasty conclusion that he is dealing
with “gas gangrene” in the sense of 2 diffuse clostridial myositis. Actually
the differential diagnosis from clostridial myositis is fairly obvious on
physical findings alone.

In contrast to true gas gangrene, clostridial cellulitis is a process which
progresses rather slowly. It usually appears ten days or more after wound-
ing. The initial wounds are not associated with extensive muscle injury
although compound fractures are frequently present. The wounds them-
selves tend to be superficial. Most important of all, there is no major blood
vessel injury. Despite the diffuse swelling and rather frightening appear-
ance of the }imb, examination will demonstrate that there is excellent cir-
culation to the extremity. The systemic reaction of the patient to clostrid-
ial cellulitis may be fairly severe, but it does not approach the profound
toxemia of gas gangrene. The patients usually have been chronically ill
since they were wounded. A secondary anemia is common, and the gen-
exal appearance of the patient is one of chronic, fairly severe sepsis rather
than one of an acute toxemia,

The diagnosis of clostridial cellulitis is confirmed at operation, which
will reveal that the process is limited entirely to the subcutaneous tissue
planes. Following an adequate drainage and excision of totally necrotic

tissue, prompt recovery will ensue (Fig. 135). Amputation is not indi-
cated for this condition.

Streptococcal Infections and Gangrene. Subcutaneous necrosis
and gangrene in association with streptacaccal infections have been recog-
nized for many years. The term necrotizing erysipelas has been applied to
this lesion. The antibiotics have made it exceedingly rare. It has been de-
scribed in association with war wounds, but was seldom seen in World
War I1. It may be assaciated with streptococeal infection secondary to
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Fig. 135. An extremity following débridement for clostridial cellulitis. Prior to

P there was ¢ dous swelling and edema with diffuse crepitation, but
the wounds were superficial and the blood supply to the limb was intact. The end
result was ssmilar to an extensive third degree bum.

local ulcerations of epidermophytosis. The essential feature of the disease
is a spreading cellulitis in the fascial planes rather than in the skin itself.
Prostration may be severe. The skin of the involved extremity assumes a
dusky hue and eventually blisters and becomes necrotic.

Adequate drainage, particularly of fascial planes, is necessary. The
disease is disappearing because of the Liberal use of antibiotics in the
treatment of wounds and localized infections, especially when the pres-
ence of streptococei is suspected.

Mycetoma (Madura Foot). This rare fungus lesion should be
considered whenever one encounters a painless, slowly progressive de-
structive lesion of the foot. The disease begins following trauma of mild
degree such as stepping on a thom. Apparently not only the specific
fungus, M. mycetoma, may be involved but the lesion may be induced by
other fungi such as a variety of actinomyces,

The lesion begins as a painless swelling with an area of deeper indura-
tion beneath it. The course is inexorable with progressive destruction of
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tissues and bone, swelling of the part, and the appearance of small ulcera-
tions and sinuses. Pain is minimal so that in many instances patients
have continued weight bearing despite partial or complete destruction of
the foot.

Surgical excision is curative because the progress is a purely local one.
Although rare, mycetoma is encountered occasionally in the United
States, especially in Mexicans and Negroes who have been working with-
out footwear on farms.



Chapter 11

EXAMINATION OF THE
SPINE AND HIPS

I EXAMINATION OF THE SPINE

In the course of the elective examination the area of the back need only
be examined with reference to the patient’s posture, the manner in which
he climbs on and off the examining table, and the mobility of the spine.
Any complaints referable to the back or abnormalities of posture or mo-
bility indicate the need for a detailed examination. An x-ray cannot sub-
stitute for a careful physical examination of the back. The essential steps
in the examination of the back are omtlined in Figure 136.

Inspection

Note the stance and general habitus of the patient. Have the patient
walk about in order to observe his gait. Check the levels of the shoulders,
scapulae, iliac crests and gluteal folds. Note the anterior posterior curve
of the spine and the presence or absence of lateral curvature.

Palpation

With the patient still standing, palpate the musculature of the back.
Using both hands, feel for tenderness and tension over the trapezius
muscle and over the entire course of the erector spinae group of muscles.
Palpate the iliolumbar angle, which is the space between the spine and
the crest of the ilium posteriorly. Press gently but firmly against the
spinous process of each vertebra, testing for tendemess or accentuation
of existing pain. Palpate the sacroiliac joints. They may be Jocated just

Page 210
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3. MOTIONS
ACTIVE
A. STANDING
B. SITTING
C. LYING
PASSIVE
A. STRAIGHT LEG RAISING
B. FLEXED LEG RAISING

C. HYPEREXTENSION OF THE HIPS
D. HYPEREXTENSION OF THE BACK

4, REFLEXES

A. QUADRICEPS

B. ANKLE JERKS

C. PLANTAR RESPONSES

D. SENSATION TO PIN PRICK

5. MEASUREMENTS
A. CHEST EXPANSION

B. CIRCUMFERENCE OF THIGHS 10
CM. AND 20 CM. ABOVE MIDPATELLA

C. CIRCUMFERENCE OF MIDCALF

D. LEG LENGTH

Fig. 136  Steps in examination of the back,
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medial to and below the dimples over the posterior spine of the ilium
(E.'ig. 137). Palpate the sacrosciatic notch, which is the point of exit of the
sciatic nerve. This point may be identified as a slight depression in the

central portion of the buttock in the region of the gluteal fold.

Ask the patient to bend forward and gently percuss with a rubber ham-

mer each intervertebral space and spinous process. Palpation should be
repeated later with the patient in the prone position, as will be described
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Fig. 137, Palpation of the sacroiliac joints.

Motions

With the patient still standing, test the mobility of the spine by having
him bend forward and bachward from the waist and then to each side.
The motions of lateral bending can best be judged if the patient places
his hands behind his neck when the movements are executed (Fig. 138).
Rotation of the spine is best determined with the patient seated, since the
pelvis is fixed by resting the buttocks on the chair. Have the patient place
his hands behind his head, and using his arms as a lever, check the rotary
movements by swinging the trunk around on a vertical axis to the right
and left.

Now ask the patient to get on the examining table, noting the manner
in which he does this and the position he assumes on the table. The fol-
lowing special tests of mobility should be performed with the patient
supine.

Straight Leg Raising. The examiner slowly raises one of the
patient’s legs with the knee fully extended and with the patient relaxed.
Flexion is gradually increased passively until the maximum angle is ob-
tained at the hip or until the patient complains of pain. The range of
motion should be observed for comparison of the two sides. The pro-
cedure is now repeated with the opposite leg. The location, character and
radiation of pain should be carefully recorded. This maneuver places a
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Fig. 138. Motions of the spine. (E. F. Cave and S. M. Roberts, ]. Bone & Joint
Surg., 18:455-465, April, 1936.)

strain on the sciatic nerve, hamstring muscles and the sacroiliac joint.

Straight Leg Raising Plus Dorsiflexion. A distinction can be
made between pain caused by tight hamstring muscles and that caused by
a lesion of the sciatic nerve by raising the straightened leg to the point
just below the first indications of pain and then dorsiflexing the foot.
This presumably tenses the sciatic nerve without increasing tension on
the hamstring muscles; if the pain is accentuated by this test, the lesion
is localized to the nerve.

Flexed Leg Raising. ~ With the knees in flexion, both legs are
then flexed at the thigh until the knees rest upon the chest. This maneu-
ver places the strain primarily on the lumbosacral area of the spine and
the hip joints. Flexion of the thigh upon the hip is painless in lesions of
the sciatic nerve, and such flexion is easily accomplished when the knee
is flexed, thus distinguishing painful lesions of the sciatic nerve from dis-
ease of the hip joint, in which marked flexion is painful or impossible.

Hyperextension of the Hip. The patient should now be asked
to assume the prone position, and the motions of hyperextension are
tested as follows: With the knees flexed the examiner lifts the leg in order
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to produce hyperextension of the hip, which in turn produces hyperex-
tension of the lumbar spine and sacrum and indicates the presence or
absence of flexion contracture.

Hyperextension of the Back.  Ask the patient to place his hand
behind his head and then raise it from the table in order to hyperflex the
entire spine. This maneuver may be helpful in accurately localizing pain
to a particular vertebra.

Palpation in Prone Position

While the patient is in the prone position palpation should be repeated
for the detection of painful nodules of fibrositis, lipomas or fatty hemia-
tions. If a pillow is placed beneath the abdomen, the musculature of the
back will relax and permit a more satisfactory palpation than can be ob-
tained in the standing position. Common locations for lesions are just
lateral to the posterior superior spine of the ilium, along the course of the
sciatic nerve, in the gluteal muscles, along the transverse processes of the
vertebrae and over and around the scapula and in the neck. Careful, sys-
tematic palpation of these areas may reveal painful nodules, which are a
principal source of confusing back pain. Palpation is carefully performed
for tenderness over the spinous processes, intervertebral spaces and later-
ally over the foramina. Care should be taken not to mistake the transverse
processes of the vertebrae for abnormalities.

Reflexes

With a patient sitting and the legs hanging free and completely re-
laxed, a careful comparison of the reflexes of the lower extremities should
be made. A diminished knee jerk or ankle jerk may be of considerable
significance, particularly with reference to nerve root compression.

Measurements

Measure the chest expansion, the circumference of each thigh 10 em.
and 20 cm. above the patella, the circumference of the midcalves and the
length of each leg.

Limited chest expansion is an early sign of arthritis of the spine.
Atrophy of the vastus medialis is indicated by a loss in circumference of
the lower thigh. A diminished circumference of the upper thigh reflects
a general atrophy of 2ll the musculature.

The true length of the legs is measured as follows: With the patient
flat on his back and the legs parallel and extended, the measurement of
each leg is taken from the tip of the anterior superior spine of the ilium
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to the medial malleolus. Apparent shortening or lengthening of the leg
is obtained if it is measured from the umbsilicus to the medial malleolus.

II. EXAMINATION OF THE HIP JOINT

The function of the hip joints should be tested in conjunction with the
examination of the back. Conversely, pain referred to the hip warrants a
detailed examination of the back.

The patient’s gait and stance should be observed. Flexion contractures
of the hip tend to produce lordosis. Flattening of the buttock indicates
atrophy in relation to hip joint disease.

Measurement
The length of the leg should be measured as described above.
Motions

Flexion of the hip is tested with the patient supine, the knee bent
and the pelvis maintained flat on the table. An unsuspected lordosis will
mask permanent flexion of the thigh. To exclude or measure permanent
flexion, fix the pelvis to the table by flexing the opposite thigh and flatten-
ing the lumbar spine. If there is a permanent fexion, the other thigh will
rise from the table (Fig. 139C).

Abduction and adduction are tested with the patient supine and the
pelvis flat on the table; the leg is gently carried medially and laterally by
the examiner, who grasps it just above the ankle (Fig. 139F).

Rotation is now tested; the thigh is gently rotated internally and ex-
temally to ascertain that the movement is free and painless. The full
range of rotation in flexion is now tested by flexing the thigh and knee to
an angle of 90 degrees and then rotating the hip (Fig. 139G).

Hyperextension is tested with the patient prone and preferably with
the opposite thigh over the end of the examining table at an angle of 90
degrees (Fig. 139D).

Rotation in extension is tested with the patient prone and the knee
flexed to 90 degrees (Fig. 139E).

The complete evaluation of symptoms referable to the back and hips
will also require a careful motor and sensory examination of the extrem-
ities and an examination of the knees, ankles and feet. These examina-

tions will not be described here, but emphasis is placed upon their im-

p}?rt;nce in the examination of the patient with complaints referable to
the back.
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Fig 139. Motwons of the hip. (E. F. Cave and S. M. Roberts, J. Bone & Joint
Surg, 18:455-465, April, 1936.)

IIT. DISORDERS OF THE SPINE
The differential diagnosis of diseases of the spine and hip joint is not
within the scope of this volume. However, the following conditions will
serve as examples of how the foregoing examination may be utilized in
the appraisal of symptoms referable to these areas,
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Scoriosis

Scoliosis is a common and often serious deformity which is readily
detected on physical examination. Distinction must be made between
a postural and a structural scoliosis.

Postural Scoliosis

Inspection.  Inspection reveals a lateral deviation of the vertebral
column to one side or the other, usually the left. There is little rotation of
the spine, but if there is any, it inclines toward the concave side of the
curve so that the trunk on that side may be a little more prominent.
There is no limitation of motion on testing mobility. The scoliosis dis-
appears completely in recumbency. The remainder of the examination
may be negative. A slumping posture or shortening of one leg may be
found as the basic cause of the curvature.

Structural Scoliosis

Inspection.  The curvature is ordinarily multiple so that deviation
of the spine from the midline occurs in more than one direction. Rotation
of the spine is the striking finding, and it is always toward the convex side
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Fig. 140, Structural scoliosis. A, Deviation
one direction. B, On flexion the rotation i
on the convex side.

of the spine occurs in more than
s accentuated and the trank is prominent
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of the curve (Fig. 140A). This rotation is exaggerated when the spine is
flexed, and a prominence of the trunk may be noted on the convex side
(Fig. 140B).

Mobility of the spine is greatly restricted, and the curvatures will not
disappear on motion or recumbency. The remainder of the physical ex-
amination may reveal other structural abnormalities such as congenital
defects, muscular weakness due to poliomyelitis or a thoracic deformity
from previous surgery or chronic emphysema.

Kypnosis
Inspection

Inspection discloses an angular curvature of the spine in an anterior-
posterior direction; the convexity is always posterior. In advanced cases
the familiar “hunchback” appearance develops (Fig. 141). Minor de-
grees of kyphosis may be overlooked unless inspection is carefully per-
formed. Sometimes palpation will reveal a kyphosis which has been
missed on inspection. It should be determined whether the spine is
normally mobile or not. Tuberculosis may be present in other areas of the
body if it is the cause of the kyphosis.

2 »

Fig. 141, Kyphosis. A case of tuberculosis of the spine.
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Lunpar Anp Lunsposacrar Stran
Inspection

There may be an increase in the normal lumbar Jordosis. The lower
spine will be held rigid; the patient bends forward from the hips rather
than from the waist. Lateral motions in the lumbar regions are restricted,
and rotation may produce pain referable to the lumbar spine. Palpation
and percussion may elicit tenderness over the lumbar spine.

Special Tests

Straight leg raising may be relatively free but flexed leg raising will
produce pain and may be markedly restricted. Hyperextension of the
spine may produce pain in the lumbar region. Final evaluation of the
nature of the process will require x-ray study of the spine.

Rurturep INTERVERTEBRAL DIsk

This diagnosis should be considered in all instances of back pain, par-
ticularly when associated with radicular pain. The manifestations of a
ruptured cervical disk are discussed in Chapter 2.

The physical findings in rupture of a nucleus pulposus in the lumbo-
sacral region are variable. Pain may be present in early cases, but objective
changes may not be demonstrable. In advanced cases the patient’s posture
may suggest a structural deformity of the spine. A lateral list of the lumbar
spine, a so-called “sciatic scoliosis,” is quite common if the symptoms are
acute. Usually the list is away from the side of the lesion. Flexion of the
lurbar spine to open wp the spine posteriorly is common. These deformi-
ties persist on motion and may make it difficult, if not impossible, for the
patient to climb on or off an examining table. The position of supine
recumbency is often impossible for the patient to assume. In other in-
stances the findings are predominantly neurologic and simulate a tumor
of the spinal cord. The following signs are especially characteristic, al-
though all may not be present: ’

1. Diminished or obliterated lumbar curve.

2. Limitation of motion of the spine, especially flexion. Hyperextension

of the Tumbar spine is painful.

3. Asymmetrical limitation of straight leg raising from pain and musde
spasm, with a positive dorsiflexion sign. Crossed reference of Pain occurs
when the unaffected leg is raised.

4. Percussion tenderness over the affected intervertebral space
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Fig. 142. Location of herniated intervertebral disk.

5. Increase of pain on jugular contpression.

6. Measurable atrophy of the calf and thigh.

7. A neurologic defect—depending upon the level of the lesion, one
may find motor weakness, sensory loss, diminished or absent patellar or
ankle reflexes.

8. The level of the extruded disk can often be determined by the
physical findings (Fig. 142).

TusEnCULOSIS OF THE SPINE

Tubereulosis may affect any portion of the spine, but jt is most com-
mon in the thoracolumbar region. In advanced stages a characteristic
kyphosis makes the diagnosis readily detectable. In early tuberculosis,
however, the process is insidious. Stiffness of the spine s a classic sign.
The disease attacks the body of the vertebrae, and the musculature tight-
ens and holds the spine rigid in an attempt to shift the weight posteriorly
to the neural arches. Motions of the spine are markedly restricted. Chil-
dren with tuberculosis hold the spine erect in stooping to pick up an ob-
ject from the foor; they flex their knees and legs and then bend laterally
to reach the object. The psoas muscle may be involved, and the resulting
spasm limits hyperextension of the hip or spine.
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NrorLasMs or THE SPINE

Neoplasms of the spine may produce no manifestations and be unde-
tectable upon physical examination until the discase process interferes
with the function of the involved vertebrac. Resulting pain, limitation of
motion and local tenderness will dircct attention to the vertebrae in ques-
tion; whenever the physical examination discloses pain and tenderness
sharply localized to one vertebra, x-rays should be taken to search for
primary or secondary ncoplasms. In advanced cases sensory and motor
defects may be found. Complete paralysis may develop. A painful ky-
phosis in the adult should always arouse suspicion of neoplastic disease.

SPONDYLOLISTHESIS

Spondylolisthesis is a forward displacement of the fifth lumbar vertebra
upon the sacrum. There is a lack of support between the arch and the
body. The signs and symptoms are chronic low back pain and sometimes
a noticeable deformity.

On physical examination the diagnosis may be suspected by a marked
accentuation of the lumbar lordosis. A palpable “jog” at the spinous
processes at the level of the lesion may be present. The sacrum tends to
stand out posteriorly, and the back appears to be telescoped.

Fig. 143, Strimpell-Marie disease.
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ARTHRITIS OF THE SPINE

Various and sundry physical deformities may be produced by arthritis,
and the early manifestations may be similar to those seen in lumbar and
lumbosacral strain. Certain forms of arthritis produce characteristic de-
formities, as in the rigid “poker-back” of spondylitis deformans (Striumpell-
Marie disease) (Fig. 143). Decrease in chest expansion is an early sign
of arthritis of the spine.

1V. DISORDERS OF THE HIP
CoNGENITAL DISLOCATIONS

Prior to weight-bearing, this condition is often overlooked because of
failure to examine the hips as part of a routine pediatric examination.
The findings are characteristic if carefully elicited.

Inspection

The affected leg is shorter, and the gluteal skin folds are asymmetrica];
the fold on the involved side is more proximal. The Jevel of the knee on
the affected side is lower with the legs flexed and the feet on the table.
Measurement will confirm the presence of shortening. If weight-bearing
has begun, there is considerable limp, manifested by a lurch toward the
affected side. The Trendelenburg test is positive.

Trendelenburg's test for movements of the gluteal fold is performed as
follows: The patient is stripped and stands with his back to the examiner;
he is told to lift one foot and then the other. The position and movements
of the gluteal fold are observed. Normally when the patient stands on one
leg, the oppostte gluteal fold rises. The test is positive when the patient
stands on the affected leg and the opposite gluteal fold falls due to in-
stability of the affected hip joint.

Motion

The range of abduction is restricted, With the knee bent and the thigh
flexed there is abnormal mobility between the femur and the pelvis,
which has been described as “telescoping of the hip.”

Palpation

The head of the femur cannot be felt in its normal position at the
intersection of the femoral artery and the inguinal ligament,
In bilateral dislocations the diagnosis prior to weight-bearing is more
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difficult because there is no discrepancy between the two limbs. The
limitations of abduction, failure to feel the head of the femur beneath the
inguinal ligament and increased posterior mobility are the most impor-
tant signs. Once weight-bearing begins, however, there is a severe JTordo-
sis. The child walks with a waddling gait.

Tusencurosis oF THE Hip

The disease may be insidious at onset, with very little pain; a limp is
the principal sign, and pain may be referred to the knee.

Inspection

Muscle atrophy is often striking in comparison with the normal thigh.
The leg is held in a position of outward rotation owing to joint effusion
and muscle spasm.

Mobility

Pain and limitation of hyperextension are early signs, but if the disease
is at all advanced, motion is limited in all directions, owing partly to
reflex spasm. In advanced cases flexion, abduction, internal rotation and
apparent shortening develop. In very early cases, physical signs may be
so minimal that repeated roentgenologic examinations are required to
confirm the diagnosis.

Lece-Pertaes’ Diseast (Coxa Prana)

This condution occurs in children between the ages of three and ten.
There is flattening of the head of the femur with a broadening of the
neck.

Inspection

A limp is characteristic and usually directs attention to the condition
Associated muscle atrophy will be present and can be dem,

phy W onstrated b
measurement of the thigh circumference. 4

Motion

The extremes of mobility are restricted, especially in abduction and
rotation In more advanced cases muscle spasm may limit motion in all
directions; the findings then become similar to those seen in tuberculosi

1S,

with which the disease is often confused. The dj e ¢
established by x-ay examination, e differential diagnosis is
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Coxa Vara

The angle between the neck and the shaft of the femur is lessened.
The condition may be congenital or rachitic in origin. The physical find-
ings may simulate congenital dislocation as the femur is shortened.

Sviprine Upprr Femorar Errpnysis on Epierysrois

A weak connection at the epiphysial plate permits displacement of the
head of the femur on the neck. The condition occurs in children between
the ages of ten and fifteen during the period of rapid adolescent growth.
It frequently affects fat, overweight children. The habitus is often so
characteristic that the diagnosis can be made at a glance.

Inspection

There is a distinct limp, and the affected limb is held in external rota-
tion. Pain may be referred to the knee or the hip.

Motion

Internal rotation is markedly restricted, and abduction is reduced.
Flexion is likely to be limited and painful.

SEPTIC ARTHRITIS

High fever, toxemia and pan m the hip call attention to the condition,
and on examination there is exquisite pain at the slightest motion of the

hip.
Acute Bursrtis

Acute bursitis of the hip joint may be confused with arthritis. There is
no toxemia, and there may be little or no rise in temperature, but if the
bursa communicates with the joint, there may be marked pain on motion.
It is more common for motions to be restricted to those which compress
the involved bursae. There are many bursae around the joint, but the
two principal ones lie posteriorly beneath the gluteal muscle and anteri-
otly beneath the iliopsoas. Careful palpation around the joint will often
indicate that the pain and tenderness are restricted to a particular area as
opposed to the diffuse tenderness found in arthritis.



Chapter 12

EXAMINATION OF THE FEMALE
EXTERNAL GENITALIA
AND PELVIS

1. CONDUCT OF THE EXAMINATION

The pelvic and rectal examination are the final parts of the complete
physical examination, for the convenience of the patient, the nurse and
the examiner. A nurse should be in attendance to assist the examiner and
act as chaperone. The patient is given an opportunity to empty her blad-
der and disrobe; she is draped and placed in position on a suitable exam-
ining table equipped with stirrups.

Position

The lithotomy position is preferable for pelvic examination (Fig.
144A). The Sims or lateral prone position (Fig. 144B) is not generally
used because it is not as satisfactory for bimanual palpation. It is useful
for rectal examination or in the occasional patient who cannot assume the
lithotomy position because of disease of the hips or knees. The knee-
chest position (Fig. 144C) is excellent for complete inspection of the
vaginal walls, since the vaginal rugae are smoothed out when air is intro-
duced into the vagina in this position; it is more adaptable for Pproctosig-
moidoscopy in both sexes. 8

The examiner is seated on a stool facing the patient’s peri i
instrument table within easy reach. Thif tabls is equig::; i‘;{nth“;lut%;:
gloves, surgical lubricant, glass slides, aspirating tubes, fixative for cytolf
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Fig. 144.  Positions for rectal or pelvic examination. The customary drapes have
been omitted to show the position of the patient.

ogy smears, long pickup forceps, uterine probes, biopsy forceps, aqueous
iodine solution, culture tubes, cotton swabs and assorted sizes of vaginal
speculums. The perineum is brightly illuminated either by a lamp placed
behind the examiner or by one of several types of head lights which are
available. An ordinary flashlight provides excellent illumination for the
whole procedure, but has the disadvantage of immobilizing one of the
examiner’s hands. It is important that both the patient and the examiner
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be comfortable, and that the examination be gently pecformed. The ex-
aminer wears a rubber glove on the hand used for the digital examination
Cusually the left hand).

Cytology Smear

The cytology smear (Papanicalsou) should be made prior to insestion
of any lubricated object into the vagina. The smear is obtained by insert-
ing the glass aspirating tube, with the bulb compressed, deeply into the

I.SECRETION ASPIRATED FROM
POSTERIOR FORNIX OF VAGINA

D

2. ASPIRATED MATERIAL IS BLOWN
ON GLASS SLIDE

3.MATERIAL IS SPREAD WITH CON-
VEX SURFACE OF PIPETTE

4. SLIDE IS IMMEDIATELY DROPPED
INTO FIXATIVE

Fig. 145, Preparation of vaginal smear for cytologic study
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posterior part of the vagina, then aspirating the vaginal fluid, smearing
the material on 2 glass slide, and immediately putting the smear into the
fixative solution (Fig. 145). It is wise to visualize the urethral orifice
when inserting the aspirating tube in order to avoid accidental catheter-
ization of the patient.

Inspection

Inspection of the external genitalia is made, and their configuration
and development are noted. Unilateral clongation of the labia minora

Fig. 146. I ion of vaginal vestibul

P

may be the result of self-manipulation. The skin of the vulva js searched
for ulceration, tumor, condylomata, irritation, discoloration, sclerotic
whitish areas (leukoplakia) and furunculosis. The perineum and anal
region are inspected for scars, sinus openings and hemorrhoids. In the
lithotomy position a pilonidal sinus cannot be seen. The labia are next
separated by the thumb and forefinger of the gloved hand, and the
vestibule is inspected (Fig. 146). The size and shape of the clitoris are
noted. The presence or absence of discharge from the urethral orifice and
the size, color and configuration of that orifice are determined. A urethral
caruncle appears as a pouting, cherry red, smooth lump at the urinary
meatus. The vaginal outlet (introitus) is inspected for discharge which,
if present, may be bloody (menstruation, cancer, cervical polyp, cervical
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erosion, miscarriage or benign tumor), clear mucoid, whitish or purulent
(vaginitis, cervicitis or endometritis). Slight cyanosis or “blueing” of the
introitus may be scen in early pregnancy.

The hymen is inspected and may be described as virginal or marital.
The virginal hymen has a small, sharp-edged opening swhich may be re-
laxed enough to admit one finger, but which usually prevents the intro-
duction of more than the finger tip. In rare instances the hymen is im-
petforate, and the menstrual blood accumulates in the vagina (hemato-
colpos).

Palpation

The digital examination of the introitus and vagina is made next. The
strength of the vaginal structures is ascertained by asking the patient to
“bear down” to increase intra-abdominal pressure. A cystocele or rectocele
will usually become apparent, as will a uterine prolapse (Figs. 147 and
148). The patient is now asked to cough; this effort may demenstrate
urinary incontinence. The strength of the perineum can be further tested
by pressure against the levator muscles (Fig. 149). Normal Skene’s and
Bartholin’s glands are not palpable, but if diseased, are examined as
follows: Skene’s glands lie just within the urethral crifice laterally and
posteriorly. Compression of the floor and sides of the urethra may “milk
out” purulent material (Fig. 150); the orifices of the glands are exposed
by gently spreading the urinary meatus. The normal Bartholin’s gland is
not palpable. A Bartholin cyst or an abscess is palpated between the thumb
on the vulva and the index finger in the introitus. The finger should be

Cystocele

Fig. 147. Diagram showing a cystocele in sagittal section,
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Fig. 148. Diagram showing a rectocele and enterocele in sagittal section.

/. \

Fig 149. Methed of testing for perineal relaxation.

placed just above the levator ani muscle in the posterolateral quadrant.
Bartholin’s gland may become infected and form a large painful abscess
or cyst which gives a globular, swollen appearance to the vulva on the
involved side (Fig. 151).
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Fig. 151, Method of palpating a Bartholin’s cyst. N
between the finger and thumb
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Bimanual palpation of the pelvis is next made by introducing the lu-
bricated forefinger and midfinger of the gloved hand into the vagins; in
many instances only the forefinger can be inserted. The vaginal walls and
cervix are then felt. The position, consistency, mobility, sensitivity, size,

Fig. 152. Dragram of bimanual palpation of the uterus.

Fig.'153. Bimanual palpation of a leiomyoma of the uterus. The mass involves
the anterior uterine wall and is being felt with the vaginal fingers above the cervix.
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contour and presence or absence of lacerations of the cervix are noted.
A softening of the cervix occurs in pregnancy. The normal cervix points
toward the posterior vaginal wall, making approximately a 45 degree
angle with the vagina.

The body of the uterus is now outlined by pushing the cervix with the
corpus uteri upward with the vaginal fingers, while the four fingers of
the abdominal hand, palpating suprapubically, feel for the fundus of the
uterus (Fig. 152). The size, shape, mobility, consistency, sensitivity and
position of the uterus are noted. Normally the uterus is freely movable,
firm and insensitive. If it is soft and symmetrically enlarged, pregnancy is
suspected. If the mobility is lessened and it is painful, inflammation and
resultant adhesions are suspected. A large movable nodular uterus is char-
acteristic of fibroids (Fig, 153), while an enlarged fixed uterus is sugges-
tive Of carcinoma OE the uterus or ovary.

Positions of the Uterus

The uterus may be anterior or posterior, and if it is turned back on its
horizontal axis, it is said to be in retroversion (Fig. 154). If the long axis
of the uterus in relation to the axis of the vagina is more than a right
angle, it is in first-degree retroversion. If the long axis of the uterus cor-
responds to that of the vagina, it is in second-degree retroversion. Any
position posterior to that is called third-degree retroversion. The fundus is
best palpated by rectum when the uterus is in third-degree retroversion.

Combined rectovaginal bimanual examination is performed for
suspected retroversion or masses in the pouch of Douglas (Fig, 155). The
middle finger is inserted into the rectum and the index finger into the
vagina. The vaginal finger orients the rectal finger, and any posterior
mass can be felt since only the rectal wall and thin floor of the cul-de-sac
separate the palpating fingers. This combined examination also may be
done by inserting the thumb into the vagina and the index finger into the
rectum; it is particularly useful for palpation of the rectovaginal septum,
the perineum and the pelvic peritonenm. Enterocele (posterior vaginal
hernia) (Fig. 148) is diagnosed by having the patient strain down while
the examiner’s index finger is in the rectum and the thumb is in the
vagina. This is best done with the patient in the standing position. This
method forces air, fluid or intestine into the hernia which can be easil.
compressed between the fingers, indicating that the lesion is not a remz

cele but a hemia in the rectovaginal septum.
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2ND DEGREE 3RD DEGREE

RETROFLEXION ANTEFLEXION

Fig. 154. Diagram of the positions of the uterus in sagittal section,
Palpation of the Adnexa

After the characteristics of the uterus have been determined, the
vaginal fingers are slid into one of the fornices, lateral to the cervix. The
abdominal hand is now used chiefly to push the adnexa into the pelvis
for the vaginal fingers to feel. The ovary is the most sensitive structure
in the normal pelvis. It feels Iike a large almond and is about 4 centi-
meters Iong and 2 or 3 centimeters wide. It is firm, solid and moves freely.
If the ovary is located, its size, sensitivity, shape, consistency, mobility
and position are noted. More often than not, normal ovaries cannot be
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Fig. 155. Diagram of bi 1 ginal ination. This technique pro-
vides a more adequate palpation of the pelvic viscera than can be accomplished by
the vaginal examination alone.

clearly palpated, but if they are enlarged or a mass is present in the vault,
its characteristics and its relation to the uterus, rectum and pouch of
Douglas are noted. Both sides of the pelvis are examined and compared
in this fashion. The normal fallopian tubes are not palpable, so that any
mass or thickening in the region of the adnexa is considered evidence of
disease until proven otherwise.

The parametrium, which includes the structures immediately lateral to
the cervix, is palpated Iast. It is normally soft, pliable and insensitive. The
chief causes of parametrial induration and thickening are carcinoma of
the cervix and puerperal infection.

Speculum examination of the vagina and cervix uteri is now made by
introducing a suitably sized, well lubricated, warm bivalve speculum into
the vagina. The speculum need not be sterile and can be warmed under
tap water. Its blades are closed, and the outer surfaces are lubricated; the
instrument is held in the right hand while the left hand separates the
]a]:.oia. The speculum is then introduced into the full length of the vagina,
using pressure against the posterior vaginal wall at a 45 degree angle to
conform with its normal axis. The blades are then opened and the cervix
is exposed (Fig. 156).
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Fig. 156. Diagram of the proper position of the speculum for inspection of the
cervix uteri.

Inspection of the Vagina

The vagina is inspected for any inflammation or discharge (leukor-
thea). The amount, color and character of the discharge are noted. A
smear and culture should be made if indicated. A vaginal discharge
which is granular, white and mucoid is apt to be normal. A frothy, puru-
lent greenish exudate suggests Trichomosas vaginalis. Brownish dis-
charge often originates from the endometrium, while discharge containing
unchanged blood is probably from the cervix. A fluid purulent discharge
is found in any type of infection of the genital tract. Vaginal fluid
normally is acid, while in vaginitis the reaction is usually alkaline. Any
discharge which contains blood, except during menstruation, is at once
suggestive of carcinoma of the cervix or body of the uterus.

The vagina and cervix are inspected for laceration, polyps, condy-
lomata, ulceration, erosion, senile atresia, tumors and areas of infection.
The size and condition of the cervix are noted, as well as the size of the
cervical os. The presence of nabothian glands gives the cervix a nodular
appearance, These cysts ate a pale, yellowish gray color.

Schiller’s test for lesions of the cervix is based on the presence of gly-
cogen in the normal vaginal and cervical mucosa. Pathologic epithelium
is often deficient in glycogen or contains none. When a weak aqueous



Exammation of THE FEMALE Exrennar Geniravia anp Pervis 237

jodine solution (Todine 2, Pot. Jodide 4, Water q.s. ad 300) is applied to
the cervix, the normal epithelium stains a deep mahogany brown while
any deficient or diseased area remains unstained. This test is not specific
for any type of malignancy, but it is of definite value in selecting sus-
picious areas for biopsy. Direct smears for cytologic study may be taken
from the exposed cervix by scraping the area with a throat stick or other
instrument and then making a smear.

II. THE RECTAL EXAMINATION

The rectal examination should now be made by inserting the forefinger
into the rectum, after the rubber glove has been changed or washed. A
bimanual examination similar to the vaginal examination should be made
for confirmation; in children and virgins it is the only way the examina-
tion can be done. The tone of the rectal sphincter is noted, as is the pres-
ence or absence of hemorrhoids. The presence of masses in the pouch of
Douglas should be determined. Confirmation of the strength of the
posterior vaginal wall s obtained by pulling gently but firmly with the
finger hooked against the anterior rectal wall. A rectocele will become
apparent at once. In the physical examination of the pelvis it must be
remembered that tumors from elsewhere in the abdomen may metastasize
there and that pelvic abscess is a common complication of abdominal
sepsis. If there is a question concerning a pelvic mass, it is wise to
catheterize the patient to determine whether the mass persists.

III. COMMON GYNECOLOGIC FINDINGS

A summary of the physical findings of some important and common
gynecalogic conditions follows:

Kraurosis Vulvae. A progressive atrophy of the vulva may occur
in postmenopausal women. The labia are flat, and the skin is thin and
white; it may be reddened or may have a spotted appearance. The vaginal
orifice may be stenotic; pruritis is commonly present.

Leukoplakia Vulvae. There are milky white, filmy plagues irreg-
ularly scattered over the clitoris and Jabia minora and on’ the perineum.
Kraurosis is often associated with leukoplakia. Pruritus may be extremely
severe.

Condylomata Acuminata.  These so-called “venereal warts” are
not caused by venereal disease. They appear as raised papillary growths
with a wide base and may be quite extensive. If the lesions become ulcer-
ated or infected, a darkfield examination may

be necessary t
syphilis. A cliancre appears as a firm ov: essary to rule out

al ulcer. Multiple chancres may
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occur if the site of the original lesions is on the labia where the folds come
in contact with each other. Secondary lesions of syphilis occur as mucous
patches or low broad warts. Gonorrhea does not ordinarily involve the
vulva except for Bartholin’s and Skene's glands.

Chancroid or soft chancre with bubo (inguinal lymph node involve-
ment) occurs as a granular ulcer, but lacks the firmness which is associ-
ated with syphilitic chancre, Ducrey’s skin test is specific.

Granuloma Inguinale (Granuloma Venereumt).  Granulomz
inguinale initially appears as a small papule which ulcerates, spreads and
may eventually involve the entire vulva and perineum. The disease is
almost exclusively limited to Negroes. The finding of the characteristic
Donovan bodies in scrapings from the ulcer confirms the diagnosis.

Lymphogranuloma Venereum (Lymphog I Inguinal
Lymphogranuloma venereum starts as a shallow spreading ulcer. The
disease is frequently carried by the lymphatics to the rectum and groin.
Extensive scarring with dense strictures develops in late stages of the
disease. The Frei test is diagnostic.

Carcinoma of the Vulva. This occurs chiefly in poslmenopausi!1
women. It may originate in an area of leukoplakia. The tumor grows
slowly from a small roughened area or papule into a bulky ulcerated
lesion.

Melanocarcinomata may arise from pigmented moles of the vulva; they
are rapidly progressive tumors.

Chronic Cervicitis. There are wide variations in extent and ap-
pearance. The universal symptom is leukorrhea. The cervix is often dis-
torted by hypertrophy and old lacerations from childbirth. As a rule, the
lacerations are situated laterally; they are visible and palpable. The entire
vaginal portion of the cervix may be red and granular. Schiller’s test (see
p- 236) is an excellent means of determining the extent of the disease.
Eversion and erosion of the cervical mucosa are commonly present. Biopsy
is the only method by which the presence or absence of carcinoma can
be established.

Leukoplakia of the Cervix. Leukoplakia of the cervix is usually
seen without difficulty as a pear] gray area against the pink cervical
mucosa. Schiller’s test will intensify the contrast.

Cervical Polyp. A cervical polyp is a common cause of intermen-
strual bleeding. It is a soft, movable, pedunculated mass which may be
attached to the portio vaginalis or to the cervical canal. Polyps which
present themselves at the external os may have their origin in the uterine

cavity. Malignancy in 2 cervical polyp is rare.
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Carcinoma of the Cervix.  Carcinoma of the cervix is one of the
most common malignant tumors of the female. The clinical features and
extent of the disease are so important to prognosis and therapy that they
constitute the basis for classification of all cases at the time of the first
examination (Fig. 157).

The earliest lesion is carcinoma in sitn. There are no distinguishing
clinical features between this early stage and the chronically inflamed or
irritated cervix. Early malignancy can only be distinguished from chronic
cervicitis or erosions by biopsy. The cytology of a cervical smear (Papa-
nicolaou) is valuable in arousing suspicion of these early lesions.

As the lesion progresses, it may produce a bulky external cauliffower
mass which bleeds easily or it may invade deeply into the cervix with

CARCINOMA IN SITU~ALSO KNOWN AS
STAGE O PREINVASIVE. CARCINOMA AND INTRA-
EPITHELIAL CARCINOMA

THE CARCINOMA IS STRICTLY CONFINED
TO THE CERVIX UTER

STAGE T

THE CARCINOMA EXTENDS BEYOND THE
CERVIX UTERI BUT HAS NOT REACHED
STAGE IL THE PELVIC WALL,OR THE CARCINOMA
INVOLVES THE VAGINA BUT NOT THE
LOWER THIRD

THE GARCINOMA HAS REACHED THE
PELVIC WALL (ON REGTAL EXAMINATION

NO "CANGER FREE" SPAGE IS FOUND
STAGE TL BETWEEN THE TUMOR AND THE PELVIC
WALL); OR THE GARCINOMA INVOLVES
THE LOWER THIRD OF THE VAGINA

THE CARCINOMA INVOLVES THE BLADDER
OR THE RECTUM,OR BOTH; OR HAS
STAGE T \ \

£ EXTENDED BEYOND THE LIMITS PRE-
VIOUSLY DESCRIBED

—

Fig. 157. International classification of carcinoma of the cervix uteri,



240 Tue Evecrive ExamiNarion

little or no superficial spread. Later the entire cervix and vagina become
involved.

When the diagnosis of carcinoma of the cervix is made, the extent of
its growth must be determined by physical examination. Spectilum exam-
ination shows whether the tumor has reached the vagina and how deeply
the portio vaginalis of the cervix has been invaded. Bimanual palpation
determines the mobility of the cervix and the relation of the bladder to
the tumor, The presence of any thickening of the tissues surrounding the
cervix is determined. Rectal examination is performed to search for a
tumor involving the rectum, the broad ligaments and the pouch of Doug:
las, It is also effective in detecting parametrial involvement. Unfortu-
nately, carcinoma of the cervix is quite often more extensive than is evi-
dent from palpation.

Normal Pregnancy.  The pregnant uterus is the most common
“abdominal tumor” in the female of childbearing age. The pregnant
uterus is symmetrically enlarged and has a doughy, elastic consistency.
The cervix may be softened (Hegar's sign). There may be “blueing” of
the introitus (Chadwick’s sign). Amenorthea may be a waming sign,
but a regular menstrual flow may continue during pregnancy. If the
pregnancy is advanced, movements of the fetus and fetal heart sounds
may be detected. The fetal bones become opaque to the x-ray at about
the fifth month of pregnancy. An Aschheim-Zondek test is indicated in
doubtful cases.

Leiomyoma of the Uterus (Fibroids). These are benign tumors.
They occur more frequently in the colored than in the white race. The
characteristic physical finding is an insensitive enlarged uterus which is
hard, nodular and movable (Fig. 153). The nodules may be quite small
or 50 big that they fill the pelvis. A large, degenerated, soft myoma may
feel like a pregnant uterus or an ovarian cyst. Pedunculated myomas may
simulate an ovarian cyst because of their extreme mobility. On the other
hand, lesions of the adnexa which have attached themselves to the uterus
may feel like solid fibroids.

Careis of the End. ium.  ‘This diagnosis can only be
made by microscopic examination of the endometrium. In advanced
stages of the disease the uterus is enlarged, but there are no characteristic
physical findings. Daily intermenstrual bleeding and postmenopausal
bleeding are important, but they are not necessarily early symptoms of
the disease. The cytology smear may be valuable, but a smear which
shows no tumor cells does not rule out the disease.

Tumors of the Ovary. Attempts at classification of the many
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types of ovarian tumors and cysts have been the despair of many clini-
cians. No such attempt is made in this text, but the physical characteris-
tics will be described.

Large Ovarian Tumors. Large ovarian tumors ate usually cysts. The
abdomen is large, tound and more prominent in the para-umbilical region
than in the flanks. A soft cystic mass may be outlined; it must be differ-
entiated from ascites. Percussion of the abdomen and the “ruler test” (see
Chaper 6, Fig. 85) are of value. The mass may be palpable upon biman-
ual pelvic examination, or it may have risen out of the pelvis; it may even
have pulled the uterus up so that the cervix cannot be felt. Normal preg-
nancy, obesity, large fibroids, free fluid and a distended urinary bladder
may be confused with large ovarian cysts by physical examination.

Small Ovarian Tumors. Bimanual pelvic examination discloses a
pelvic mass which may or may not be freely movable. A pedunculated
fibroid, an intestinal tumor, an ectopic kidney, a parovarian cyst or tubal
masses are difficult to eliminate upon physical examination, Bilateral,
firm, freely movable pelvic masses are likely to be dermoids. A solid,
hard, mobile pelvic tumor associated with a pleural effusion is apt to be a
fibroma, Bilateral tumors fixed to the pelvis may be endometrial cysts. If
precocious sexual development or sexual rejuvenation beyond the meno-
pause is associated with an ovarian tumor, it may be a granulosa cell
tumor. If masculinization is associated with an ovarian tumor, it may be
an arrhenoblastoma. Bilateral solid tumors of the ovaries may occur sec-
ondary to carcinoma of the breast, stomach or intestinal tract (Kriken-
berg tumor). Torsion of the pedicle of an ovarian tumor may produce the
picture of an acute surgical abdomen. The palpation of an ovarian tumor
mass is the characteristic feature in addition to the signs of abdominal
tenderness. Examination under anesthesia may be required to outline the
pelvic mass.

Ruptured Tubal Pregnancy. Ruptured tubal pregnancy is fea-
tured by amenorrhea or delayed menstruation followed by severe lower
abdominal pain and a feeling of weakness, syncope, nausea and vomiting.
The picture may develop acutely or gradually. Pain is usually marked and
may be referred to either shoulder. The signs of hemorrhagic shock may
be present. The abdomen is diffusely tender and rebound tendemess is
present, but spasm may be absent. Pelvic examination may reveal a soft

g:z:lb:l?jtbin mo:le': ionllmonly the Pe!vis is s0 sensitive that the mass
nosis s made.- RXZ:ZIE l: iu?;:::!o?)t, 15' . pexatlve @ soon as th.e diag—
collapse without sign);fxcm'ltpabdnm'xx::a'i)Plc pegnancy Pm.duces signs of
symptoms. The diagnosis should
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be considered in all instances of collapse in otherwise healthy young
women,

Endometriosis.  This may be confined to the uterus (intemal
endometriosis) or may involve the adnexa, bowel or peritoneum Cexternal
endometriosis). The disease is difficult to diagnose, since the symptoms
are not entirely distinctive and the findings on palpation are not always
typical. The uterus may be enlarged if it is involved, but the main find-
ings are revealed in the adnexa. The ovaries may be fixed and enlarged.
Implants may be felt in the pouch of Douglas. The uterus is frequently
retroflexed and partially fixed. These findings plus a history of sterility
and progressive dysmenorthea indicate endometriosis. An abdominal or
pelvic mass which appears late in the menstrual cycle and subsides after
the flow is highly suggestive. Constipation, distention and crampy ab-
dominal pain late in the cycle suggest endometrial implantation on the
pelvic colon or the rectum. Endometrial implants in the umbilicus or
vagina have a bluish nodular appearance, but are uncommon.



Chapter 13

EXAMINATION OF THE
ANUS AND RECTUM

1. CONDUCT OF THE EXAMINATION
The anus and rectum can be examined with the patient in one of

several different positions. The indication for and limitations of each
position are described.

Positions

The Left Lateral Prone (Sims’ Position) (see Chapter 12, Fig. 145),
This position is ideal for inspection of the perianal skin, the pilonidal
region and for palpation of the anal canal and lower rectum. It is also
suitable for anoscopy and proctosigmoidoscopy. Since the upper rectum
and pelvic structures tend to fall away from the examining finger, pelvic
masses or high rectal Jesions may be overlooked; it also may be difficult
to demonstrate a rectal prolapse.

Lithotomy (see Fig. 145).  The lithotomy position is generally
used in a routine physical examination. It is considered the best Pposition
in which to palpate the upper rectum, the pouch of Douglas, the pelvis
and the prostate and seminal vesicles. Prolapse of the rectum and pro-
truding internal hemorrhoids are readily demonstrated, while small fistu-
lous tracts, pruritus ani and pilonidal sinuses are easily overlooked.

Knee-chest (see Fig. 145).  The kneechest Pposition has the advan-
tages of the left lateral prone and is the position of choice for siomoid-
oscopy, which can be done to high levels without ajr insuﬂiatiof.mlt is
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awkward and uncomfortable for the patient unless a special table is
available.

Standing.  This position is frequently employed for examination
and massage of the prostate gland. It does not allow satisfactory palpation
of the rectum.

Squatting.  If there is a history indicative of rectal prolapse, and
the lesion cannot be demonstrated, it can often be brought out in this
position. Masses lying in the rectosigmoid, sigmoid or pelvis may be pal-
pable only in this position.

Anatomy

The elements of anorectal anatomy which are essential to an intelligent
appraisal of the physical examination are shown in Figures 158 and 159.
The anal canal is a tubular structure, about three centimeters in length,
which extends from the skin of the buttocks to the mucosa of the rectum.
It is Jined by stratified squamous epithelium which merges with the skin
at its outer end. The junction is identified by the presence of pigmenta-
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Fig 158. Anatomic relationships of the anal canal in sagittal section. Insert illus-
frates a common misconception. (Arch, Surg,, 57: 791-800, December, 1948.)
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tion and hair in the skin. The inner end of the canal is lined by transi-
tional epithelium which joins with the columnar epithelium of the rectum
at the “pectinate line.” The presence of teatlike prolongations of the anal
epithelium extending upward onto the longitudinal folds of the rectal
mucosa gives a serrated or comblike appearance to the anorectal juncture.
The teatlike projections of anal epithelium are the anal papillae, which
are frequently connected by transverse plicae; the anal crypts, or crypts
of Morgagni, lie behind the plicae.

Hypertrophy of an anal papilla produces a polypoid lesion which is
frequently mistaken for an internal hemorrhoid or a rectal polyp. The
anal crypts ate the site of origin of 95 per cent of all anal fistulae. External
hemorrhoids arise distal to the pectinate line and are covered by skin or
the squamous epithelium of the anal canal. Internal hemorrhoids arise
above the pectinate line and are covered by the moist red columnar epi-
thelium of the rectum (Fig. 167).

It is a common mistake to think that the external sphincter lies distal
to the internal sphincter. Actually, only a small portion of the external
sphincter is distal to the intemal sphincter, and the bulk of it embraces
the internal sphincter; it is external to it in a lateral rather than a caudal
direction (Fig. 159). Much of the anal musculature can be identified by

Column of
Morgagni
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- ophincter!
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Fig. 159. Relanonship of muscles to anal and rectal mu.

cosa. (Arch. . .
791800, December, 1948.) (Arch. Surg,, 57:
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palpation, which is a valuable maneuver in tracing the course and direc-
tion of a fistulous tract.
A complete examination of the anus and rectum consists of inspection,

palpation, vy, and sigmoid Y.

Inspection

The buttocks should be separated. The perianal skin is pigmented and
of a coarser texture than the adjacent skin of the buttocks. It is often
thrown into irregular shallow folds which radiate outward from the anus
to the skin of the buttocks. Normally these folds are easily obliterated
when the buttocks are separated; they should be clean and free from
detnitus or fecal matter. The presence of fecal residue in these folds is in-
dicative of inadequate perianal hygiene or of abnormal thickening of the
skin which occurs in the early stages of pruritus ani, Look for the excoria-
tions and abrasions of pruritus ani and the presence of warty excrescences
and external hemorrhoidal tabs. The pilonidal area is inspected for dim-
ples, sinuses or evidence of acute or chronic inflammation. The patient is
then asked to strain (as in defecation) and by slight traction on the peri-
anal skin, prolapsing of the rectum or of internal hemorrhoids or polyps
may be demonstrated.

Palpation

One should palpate the pilonidal area and the ischiorectal fossae for
induration or swellings before examining the anal canal. The presence of
an acutely tender fissure is suspected if pain is elicited by gentle pressure
against the posterior edge of the anal canal without actually introducing
the finger into the canal.

)
B
it

0357
A B
Fig. 160. A, Correct method of inserting the finger into the anal canal. Before
introducing the finger the sub external sphi; should be relaxed by

gentle pressure with the palmar surface of the finger. B, Incorrect method of anal
examination.
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As the well lubricated finger is introduced into the anal canal, it first
meets the normal resistance of the superficial portion of the external
sphincter ani. This should be relaxed by gentle pressure with the palmar
surface of the finger (Fig. 160). Relaxation is aided by asking the patient
to strain slightly. If the sphincter does not relax and if further pressure is
acutely painful, it indicates the presence of a painful stenosis or acute
inflammation of the anal canal. Under these circumstances further at-
tempts at examination will cause unnecessary pain to the patient and will
be uninformative to the examiner. It should be postponed until facilities
are available to deal properly with the local pathology.

After a little resistance the normal muscle relaxes and the finger can be
slipped into the anal canal with a slight rotary motion. The finger should
be gently rotated in order to note the smooth lining of the anus before
exploring the rectum. The slight depression which marks the boundary
between the subcutaneous portion of the external sphincter and the lower
edge of the internal sphincter is readily detected. Any palpable irregulari-
ties or nodules usually involve the pectinate or anorectal line. The exact
nature of these thickenings can best be determined later by anoscopy. One
should note the tone of the musculature. In the absence of local lesions
marked weakness may be indicative of a neurologic disturbance.

Identification of the Anal Musculature. The subcutaneous por-
tion of the external sphincter is felt just beneath the skin at the inner
aspect of the anal verge. It is a circular or slightly elliptic muscle bundle
which can be rolled under the finger throughout the entire circumference
of the anal opening (Fig. 161A). The intersphincteric line, which is a
distinet depression, is located at its upper edge. The lower edge of the
internal sphincter is felt above this. When the finger is introduced into
the rectum and hooked around the entire sphincter anteriorly, it lies in
contact with the anorecta‘l ring, supported only by the deep portion of
the external sphincter (Fig. 161B). If the finger is kept in contact with
this muscle at this exact level and then carried laterally and posteriorl

. at thns exac y,
a distinct thickening will be felt as the levator ani becomes attached to
the anal wall. Posteriorly it will be necessary to introduce the finger a littl
further in order to mark the upper edge of the ring, at w})icfg, oint le
will be in contact with the levator ani (Fig. 161C). pomtit

The finger is then advanced through the sphincter and into direct con-
tact with the wall of the rectum just above the anal canal. It should now

be rotated slowly and kept in contact with the rectum while exploring the

ampulla systematically in a circular direction. After the entire circumfe
-

ence of the rectum has been palpated, the finger should be advanced and
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Fig. 161, Palpation of the anal musculature. A, Identification of the subcu-
taneous external sphincter. B, Palpation of the deep extemal sphincter. C, Palpa-
tion of the levator ani.

the procedure repeated until all of the rectum within reach of the ﬁng_er
has been explored. Anteriorly the finger comes in contact with the cervix
or uterus in the female and the prostate in the male.

The Prostate Gland and Seminal Vessels. A careful examination
of the prostate gland is an essential part of the rectal examination in the
male. One must have a clear conception of the normal surface of the
gland in order to recognize abnormalities (Fig. 162). The posterior Iobe.s
are divided by a median sulcus and bounded laterally by the lateral sulci.
The junction of the membranous urethra with the prostate may be identi-

J Seminol Vesicle
Falpable

E:‘::::—:::J:. ,'///7 Sensitvity
“Contour "'Medlun Suleus

Consistency Present or Absent

Size %) b @'"Membrunous Urethra

Sensifivity ““Cowper's Glands
Palpable
Sensitivity

Fig. 162. A diagram of prostatic palpation.
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fied as a soft depression just below the lower end of the median sulcus.
Cowper's glands lie on either side of this depression. The seminal vesicles
lie just above and to the outer side of the prostatic lobes, Usually these
cannot be felt unless they are distended with seminal fluid, in which case
one feels a soft, boggy, nontender, ill-defined swelling above the prostate
on each side.

In the routine examination one should (1) identify and palpate the me-
dian suleus; (2) identify and palpate the lateral sulcj; (3) feel the surface
of each lobe, seeking for nodules or irregularity; (4) test the normal
consistency of the gland (it has been compared with that of the slightly
flexed biceps muscle); (5) feel for the seminal vesicles; (6) palpate the
region of the membranous urethra. The region of Cowper’s glands can
be felt by palpating between the finger in the rectum and the thumb
pressed against the perineum just lateral to the median raphe.

Test for Occult Blood

The examining finger should be inspected for gross evidence of blood
or pus after it is withdrawn. A specimen of stool should be smeared on
filter paper and tested for occult blood (guaiac test) (Fig. 163).

RECTAL

GLOVE Positive

within
I0seconds
Blue Dark Green

Positive

Fig. 163. ‘Technique of the guaiac test for occult blood in a specimen of feces
Proctosigmoidoscopy

Examination of the rectum and lower si

moidoscope is an integral part of the rectal gmoid by means of the sig-

examination, Since 75 per cent
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Inciderce of Carcinoma of the Colon and Rectum
4337 Collected Cases (4100 Ceses from PRRBH)

Fig, 164. The distribution of carcinoma in the colon and rectum. A similar
distribution has been d d for benign polyps. About 75 per cent of these
lesions are within reach of the sigmoidoscope,

of all malignant and premalignant lesions of the colon can be seen on
sigmoidoscopy (Fig. 164), the procedure must never be omitted unless
inflammatory or other painful lesions necessitate its postponement. It
the physician cannot carry out this procedure, it is his responsibility
to make certain it is performed by someone else. The combination of a
careful rectal examination and a barium enema still Jeaves a significant
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area in the Jower colon inadequately examined. It should be a rule not to
order a barium enema until alter proctosigmoidascopy has been done.

The performance of this examination is simple, but there are certain
hazards; it may be painful and dangerous unless gently and skillfully per-
formed. The following precautions must be observed: First, the instru-
ment should never be introduced until a careful rectal examination has
indicated that there is no pathologic process, such as a stenosis or tumor,
which would prevent satisfactory introduction of the instrument through
the sphincter. Second, the instrument should never be advanced blindly,
even for short distances. This must always be done under direct vision.
Third, severe pain should not be occasioned by the examination; if it is
produced, it indicates either inexperience on the part of the examiner or
the presence of an inflammatory process, both of which warrant postpone-
ment of the examination. Great gentleness is essential. It s rarely neces-
sary to introduce much air during the procedure, and rapid or extensive
inflation of the bowel with air is contraindicated. Perforation can occur
in the presence of ulcerative diseases. The normal bowel can be seriously
damaged by a rough, inept passage of the instrument.

Examination is made by means of a tubular instrument approximately
twelve inches in length which is electrically lighted. The patient is pre-
pared for examination by cleansing of the rectum by enema, preferably
some hours earlier. Frequently a satisfactory examination may be per-
formed without an enema if the patient’s bowel habits are regular and the
lower colon has been evacuated earlier in the day. No anesthesia is re-
quired for the procedure except in infants and children.

Position.  Examination may be performed either in the knee-chest
or Sims’ position The inverted position with the use of a special table is
ideal (Fig. 165). The knee-chest or knee-shoulder position more closely
simulates the ideal and in unskilled hands is much more satisfactory than
the Sims’ position. However, the latter is easy on the patient and usually
can be employed satisfactorily in experienced hands.

Manipulation of the Instrument. The first step is to introduce
the instrument through the anal canal. The patient is asked to strain
do\Yn gently, and the lubricated tip of the sigmoidoscope is pressed
against the sphincter muscle in much the same fashion as is employed in
i the g Th e comid v e e
and no obstruction immediately :t‘eiththltailt s oot 5’3"031:5 of the canal

N ; 1e rectum. The instrument is
pushed with gentle pressure just thmugh the sphinct

: er to avoid
gland in the male and the tip of the cervix in the ferr:ageazoFlig.ﬂ.llzgoflt?}::
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Fig. 165. Position of patient on table for proctoscopic examination.

Fig. 166. Technique of igmoidoscopy.

Step 1. Introducing the instrument,

Step 2. Inspection of the rectal ampu]la and inferior valves of Houston.
Step 3. Rotati of the i ing the mid valve of Houston.
Step 4. The instrument is about to enter the sigmoid colon.
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obturator is then removed, and air is allowed to enter the rectum. Inser-
tion is now continued under direct vision. The instrument may be slowly
rotated in order to inspect the rectum and then gradually introduced in
an upward and backward direction toward the sacrum. At this point the
inferior valve of Houston will be seen (Fig. 166) on the left postedor
wall of the rectum, and the tip of the sigmoidoscope will be approaching
the sacrum. The next step is usually in a more anterior direction to avoid
the sacral promontory, and at the same time the middle valve of Houston
on the right anterior rectal wall will be visualized (Fig. 166). Above this
is the superior valve of Houston at about twelve and one-half centimeters
from the 2nal margin. After passing this point, difficulty may be encoun-
tered in introducing the instrument further, since it will be entering the
sigmoid colon (Fig. 166). Gentle ballooning of the bowel by introducing
small amounts of air will show the direction which the colon takes at this
point; this is usually to the left, but may be to the right and then to the
left, since there is no constant pattern to the course of the sigmoid colon.
Usually it can be entered for a short distance, and unless there is sharp
angulation or fixation of the lateral sigmoid, one should be able to intro-
duce the instrument to its full length, which is a distance of twenty-five
to thirty centimeters.

When the instrument has reached the highest point to which it can be
advanced without discomfort, it should be gradually withdrawn and the
mucosal lining again carefully inspected. Since 75 per cent of all polyps
and cancers of the colon can be seen with the sigmoidoscope, its routine
use is essential in all physical examinations.

II. DISORDERS OF THE PROSTATE AND
SEMINAL VESICLES

The following disorders of the prostate and seminal vesicles can be
recognized on physical examination:

Prostatitis. In acute prostatitis the gland is hot, exceedingly tender
and uniformly enlarged. In chronic prostatitis the gland is irm and irregu-
larly nodular. The lateral sulci are well preserved. The gland tends to be
boggy; it is only slightly tender. Pus may be expressed from the urethra

by massage, and the contour and shape of the gland may be altered b
massage and firm pressure. 4

Benign Hypertrophy of the Prostate.
of a benign enlargement of the prostate gland i
median sulcus. The enlargement tends to be
firm and elastic. It may seem slightly nodular

One of the earliest signs
s the disappearance of the
symmetrical. The gland is
on occasions, but a distinct
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nodosity is suggestive of malignancy. At times the enlargement may be
enormous, it being impossible to get the palpating finger over the surface
of the gland.

Carcinoma of the Prostate. A loss of the lateral sulci is an early
sign in carcinoma. The presence of any firm-to-hard distinct nodule is
strongly suggestive of carcinoma. A stony hard irregular enlargement is
pathognomonic, but on occasions even the experienced examiner may
have difficulty in distinguishing an old chronic prostatitis with scarring
and fibrosis, from carcinoma.

Prostatic Caleuli.  Occasionally prostatic calculi may be felt just
beneath the surface of the gland as tiny, hard, beady nodules.

Acute Seminal Vesiculitis.  In acute seminal vesiculitis a firm,
exquisitely tender swelling may be felt just above the prostate gland.
Chronic infections of the seminal vesicles may render it more readily pal-
pable. A distinct rubbery nodule within the vesicle suggests tuberculosis.

III. ANORECTAL LESIONS

The following anorectal Jesions are easily detected on physical exami-
nation:

External Hemorrhoidal Tabs. These are the end results of pre-
vious thromboses of external hemorrhoids. They appear as accentuated
fibrotic folds of skin. Usually they cause no symptoms, but may be asso-
cated with pruritus ani.

Pruritus Ani, The normal radiating skin folds are edematous,
swollen and elongated. The skin is cracked and fissured between the
folds; there are often irregular excoriations from scratching, The skin may
be completely eroded directly anteriorly and posteriorly, leaving raw,
superficial fissures. In more chronic cases the skin assumes an irregular
pallor. The surface may be moist and lacerated or dry and brittle.

Thrombosed External Hemorrhoid. An exquisitely tender,
sharply circumseribed, bluish swelling which lies just at the entrance to
the anal canal is a thrombosed external hemorrhoid.

Internal Hemorrhoids.  Internal hemorrhoids which do not pro-
lapse may be difficult to detect except by anoscopic examination. Occa-
sionally they can be felt as soft folds running upward from the anal canal
into the rectum (Fig. 167). If prolapse is present, the hemorrhoids can
be readily detected by separating the buttocks and asking the patient to
strain; the hemorrhoidal mass will appear as a red, moist, elliptical nodule

prurruding through the canal. -

Anal Fissure. An anal fissure usually lies directly posterior, and
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exquisite pain makes examination of the rectum nearly impossible. It
should be suspected whenever the external sphincter fails to relax as the
patient strains down. Gently separate the buttocks and expose the anal
canal; the fissure may then be demonstrated by slight outward traction as
a tear in the lining of the anal canal. A chronic fissure is distinguished
from an acute fissure partly by the history, but also by the finding of
scarring and induration of the tissues. Frequently an hypertrophied
papilla is found just above a fissure (the so-called “sentinel pile”) (Fig.
167).

Internal

Hypertrophied hemorrhoid

papitlo

Anal
crypt

Fig 167. Composite drawing of some common anorectal lesions.
Fistula-in-ano. ‘The external opening of a fistula-in-ano cannot be
distinguished from other sinuses or small subcutaneous abscesses in this
location. The tract should not be probed from the exterior. but careful
palpation between the opening and the anus may reveal :;n indurated
cord of tissue extending toward the anal canal. Subsequent anouc .
examination may reveal an internal opening which can be demon irof 1:1:
with a probe. Salmon’s Imw is a convenient guide for locating ; o el
openings in relation to the position of the external openin, (é m‘leg;a
An ;magi;]alrfy line is drawn between the ischial tuberositiesgbiselc%ng th)e
anal canal. If the external opening of a fistula is posterior to this line, the
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Fig. 168. A “law” for the location of the mternal opening of an anal fistula. An
imaginary line bisects the anal canal transversely. A, If the external opening is
anterior to the line and within an inch of the anal canal, the internal opening will
be anterior. B, If the external opening 1s anterior to the line but over an inch away
from the anus, the tract will encircle the canal and enter it posteriorly. C, If the
external opening is posterior to the line, the mnternal opening will be found to be
postertor.

internal opening will be found in a posterior position. If the external
opening is anterior to this line and is within an inch of the anal canal,
the internal opening will be anterior to the line. However, if the external
opening is anterior and an inch or more away from the canal, the fistula
will encircle the canal, entering it in a posterior crypt.

Hypertrophied Papilla. ~ An hypertrophied papilla can be pal-
pated as a firm polypoid structure lying at the upper end of the anal canal.
The diagnosis is unequivocally established by anoscopy, which will show
the lesion arising at the pectinate line (Fig. 167). Hypertrophied papillae
are frequently erroneously described as “thrombosed internal hemor-
thoids” or as “polyps.” A true rectal polyp arises from the rectal mucosa
above the anal canal.

Prolapse of the Rectum. Prolapse of the rectum usually can be
demonstrated by having the patient strain as in defecation while the
buttocks are separated. Occasionally there is a clear history of prolapse
but no abnormality is demonstrable. In such instances the prolapse may
be produced only when the patient strains in the sitting position as at

stool.
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A true prolapse or procidentia should be distinguished from prolapse
of the mucosa alone and from sigmoidorectal intussusception. The dis-
tinction is easily made on physical examination.

In 2 mucosal prolapse the lesion is small, more or less symmetrical and
tends to have radial mucosal striations (Fig. 169A). A true prolapse, be-
cause of the presence of a peritoneal sac on the anterior wall, is always
asymmetsical. The anterior wall is Jonger than the posterior and the
opening is thus rotated somewhat posteriorly (Fig. 169B).

In sigmoidorectal intussusception the examining finger can be passed
into the rectal ampulla without reduction of the protruding mass (Fig.

1690).
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Pilonidal Sinus. A pilonidal sinus is a congenital lesion which
makes its appearance atound the age of 15 to 30. It is more common in
males. It may be detected as a mere dimple with a minute opening directly
in the midline and well posterior to the anal canal. In some instances no
opening is detected, but a small cyst can be seen and palpated. In ad-
vanced cases there may be secondary openings to the right or left of the
midline, and occasionally the sinus tract may burrow downward and
simulate an anal fistula.

Perirectal Abscess. A perirectal abscess is evident as a tender
swellmg adjacent to the anal canal. The usual signs of inflammation are

present (Fig. 170).

Peritoneum

Pelvirectal abscess
Levater ont m

Anal sphincters AnaL .
chiorectal abscess
CaNAL Lschi

Subcutaneous abscess

Fig. 170. Dragram of the location of rectal abscesses.

Ischiorectal Abscess. The inflammatory process is less obvious in
an ischiorectal abscess than in a perirectal abscess. Only a slight swelling
is detectable by inspection. Palpation will reveal deep tendemess lateral
to the rectum and palpation within the anal canal will reveal a tender
mass bulging against the lateral wall. The usual signs of severe inflam-
mation are present,

Supra Levator Abscesses. These may show no evidence of inflam-
mation on external palpation, but internal palpation reveals a tender
boggy swelling bulging into the lateral wall of the rectum (Fig. 170).

Anal Stricture. In anal stricture the finger cannot be introduced
into the rectal canal because of the dense fibrous bands which narrow the
anal canal. Anal stricture should be distinguished from fibrosis of the
subcutaneous portion of the external sphincter (“pectenosis”).

Fibrosis of the External Sphincter Ani. Atrophy, contraction
and fibrosis of the subcutaneous portion of the external sphincter ani may
result in stenosis of the anal canal. The condition commonly is seen in
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elderly women who have been chronic users of saline cathartics or mineral
oil. There is a constricting band at the entrance to the anal canal.

Rectal Stricture.  The ampulla of the rectum is usually narrowed
in inflammatory strictures of the rectum. The palpating finger comes in
contact with the entire rectal wall as it approaches the narrowed stric-
tured area. There may be bleeding and tenderness if there are inflam-
matory changes. .

Rectal Polyps.  Polyps of the rectum may be detected by palpation
if they are within the reach of the examining finger. The usnal polyp will
be felt as a pedunculated, soft nodule attached to the wall of the rectum.
At times it is difficult to distinguish from a small amount of adherent
fecal material. On sigmoidoscopic inspection two types of polyp may be
recognized. The pedunculated polyp has a narrow statk by which it is
attached to the rectal mucosa. Sessile polyps have a broad base so that the
attachment of the nodule to the wall of the rectum is often as wide as the
polyp. All polyps are potentially malignant.

Carcinoma of the Rectum. Carcinoma of the rectum will be rec-
ognized as a hard, irregular lesion arising from the rectal wall and having
a central area of ulceration. At times carcinoma may be palpated merely
as a huge polypoid lesion without a central core of ulceration. Tenderness
or fixation indicates an advanced lesion. It is important to remember that
lesions high in the rectum may be palpated only in the lithotomy position.

W\\\Hlm

Fig. 171. Carcinoma of the anus.
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Carcinoma of the rectum is best recognized by means of the sigmoido-
scope. It appears as a broad-based fungating or ulcerative lesion. In its
early stages it may be indistinguishable from a polyp, especially of the
sessile type. Carcinoma may develop in a pedunculated polyp without
altering the benign appearance of the lesion. The diagnosis is established
by biopsy.

Carcinoma of the Anus. Cancer of the anus is not as common as
cancer of the rectum. It is squamous in type. Metastasis to the regional
lymph nodes, especially the superficial inguinal chain, is to be expected.
The lesion may arise in an area of leukoplakia. It appears as a spreading
fungating mass of tumor (Fig. 171).



Chapter 14

SPECIAL EXAMINATION FOR THE
DETECTION OF CANCER

“Cancer detection” is a phrase that presently is in common usage both
by the laity and the medical profession and can be defined as the diag-
nosis of cancer before the disease is the cause of signs and symptoms.
Frequently it is regarded as an enterprise that can only be performed in
large medical centers or by specialists, but nothing could be further from
the truth. Any physician who is willing to spend the time on a complete
physical examination can diagnose a number of important cancers before
they are the cause of symptoms. The basic tools required are those adapted
for the usual physical examination plus a sharp awareness of the possi-
bility of the presence of cancer in the seemingly well patient. To forestall
a sense of false security on the part of the examiner and the patient alike,
the physician must have a realistic idea of what cancers he can and can-
not be expected to identify in his examination,

It is helpful in cancer detection to classify the disease according to its
accessibility to the examiner’s tools. Thus some cancers are visible, some
can be visualized with the aid of instruments, some are palpable, and
others are inaccessible except to examination by x-ray or exploratory sur-
gical procedures.

The visible cancers (Fig. 172A) are those arising in the skin, lips,
tongue, mouth, vulva and penis. Cancer of the pharynx, nasopharynx,
Iarxnx, vagina, cerf'ix uteri, anus, rectum and sigmoid colon can be vis-
u.a\lzed \\.rith the aid of simple instruments in the usual office examina-
tions (Fig. 172B). More specialized endoscopic procedures such as
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Fig. 172. A, Cancer of the skin and of the buccal cavity can readily be scen
on inspection. The examiner should not omit the inspection of the skin of the

external genitalia or of the ities including the palms of the hands and soles
of the feet. B, The laryngeal mirror, vagmal speculum, and sigmoidoscope are
simple office procedures and enable the 10 di the freq over-

Jooked cancers of the throat, cervix uteri, rectum and :igmol'd. C, Carcinoma of
the bronchus, esophagus, stomach and urinary tract can be visualized with the aid
of endoscopic instraments. However, special skill s required in the use of these
g 50 these inations are performed only when specifically indicated.
D, The organs shown in this diagram are easily accessible to the exammer’s fingers.
Careful palpation of these regions in the search of new growths should never be
omitted in either sex.
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esophagoscopy, gastroscopy, brnochescopy and cystoscopy are performed
for specific indications and enable the examiner to visualize lesions of the
esophagus, stomach, lung and urinary tract (Fig. 1720).

Many eancers become palpable if their bulk is Jarge, but the malignant
tumors which first manifest themselves as palpable masses are those
arising in the salivary glands, thyroid, lymph nodes, breasts, rectum,
prostate, testicles and ovaries (Fig, 172D). Cancer of the liver, esophagus,
stomach, pancreas, small intestine, colon, lungs, kidney, brain and bone
are inaccessible (Fig. 173A) unless their presence is suspected and ap-
propriate X-ray examination is made. Even after the presence of a tumor
is suspected and all avenues of investigation are exhausted, exploratory
surgical operation is not infrequently the final diagnostic step in patients
with inaccessible cancer. The important cancers that, however, can be
diagnosed in the office examination can be summarized from the above
classification as follows: About 35 per cent of cancer that ocours in the
male is accessible to direct examination (mouth, pharynx, thyroid, skin,
prostate, and rectum). In the female almost 65 per cent of cancer is like-
wise accessible (mouth, pharynx, breast, thyroid, uterus and rectum).
See Figures 173A and 173B.

The problem of cancer detection s so inescapably connected with the
symptoms of cancer that the following suggestions are included.

First, the alleged cardinal symptoms of various cancers are all too fre-
quently manifestations of well advanced disease.

Second, pain with rare exceptions is not an early symptom of cancer
and often is due to a metastasis.

Third, the American Cancer Society has developed “The Seven Danger
Signals of Cancer” in a national lay and professional education program
concerning the disease. These signals are a succinct summary of symp-
toms that may be caused by various cancers, and since they are written
in language understandable by the laity, they are listed below.

“THE SEVEN DANGER SIGNALS OF CANCER”

- Any sore that does not heal quickly, especially sbout the mouth.
- Any unusual bleeding or discharge from any natural body opening,
- Any painless lump, especially in the breasts, tongue or soft tissues.
Any persistent indigestion or unexplained weight loss.
- Any progressive change in the color or size of a wart or birthmark.
- Any persistent hoarseness, congh or difficulty in swallowing.
Any unexplained change in normal regular bowel habits.

N WD
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Fig. 173. A, These anatomical sites are inaccessible to direct examination
unless a huge tumor 15 present. Otherwise lesions so located are diagnosed when
their presence is suspected and x-ray examination is made. At times exploratory
surgical procedures are necessary to make the definitive diagnosis. B, The lestons
shown in this diagram represent about 35 per cent of cancer that occurs in the
male. All of these lesions are accessible to mspection or palpation. C, The lesions
shown in this diagram represent about 65 per cent of cancer that occurs in the
female. All of these lesions are accessible to inspection or palpation. D, Putfalls in
Cancer Detection. These supposedly benign lesions may actually be cancer, or
symptoms supposedly caused by them may be caused by cancer. Thus the examiner
must utihze biopsy, sigmordoscopy, or radiologi ination to d ine the taue
nature of the lesion.
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The Examination for Cancer

The performance of the examination to screen a patient for cancer is
essentially that of the elective examination. However, the aspects of the
examination especially applicable to cancer detection are outlined below.

8

2.

10.

11.

History: Complete, including the “Seven Danger Signals of
Cancer.”

Head and Neck: Inspect and palpate the head and neck, tongue
and oral cavity. Don't forget to have the patient remove dentuses
if present. Use the laryngeal mirror to examine the base of the
tongue, pharynx and larynx (see page 23—Figs. 14 and 15).

. Skin: Inspect the skin with especial attention to the head and

neck, palms of hands, soles of feet, vulva, penis and scratum.

. Lymph Nodes: Palpate each regional collection of lymph nodes.

1f a lymph nade is enlarged, search its “water shed” for primary
lesion,

. Breasts: Examine the breasts in every patient, male or female.

Teach all female patients to examine their own breasts monthly
after their regular menstrual period.

. Abdowmen: Palpate carefully to determine the size of the liver and

search for palpable masses along the course of the entire large
bowel and region of each kidney.

- Pelvic: Inspect the vulva for lesions of the skin. Make a cytologic

smear on every patient prior to the digital and instrumental ex-
amination (see page 227—Fig. 145). Do a bimanual examination
of the pelvis and then examine the cervix with a vaginal speculum.
Schiller’s test is an aid to delineate diseased areas of the cervix for
biopsy (see page 236).

. Rectal: Palpate for intrinsic lesions of the rectum and nodules in

the prostate. Do a test for occult blood on the finger speci
feces (see page 249-Fig. 163). ger specimen of

- Biopsy: Any accessible lesions, especially of the cervix uteri, skin

and mouth, should be biopsied. If it is a question of a melanoma,

total excision of the lesion, not biopsy, should be done wnder hos.
pital operating room conditions.

Si%m]:idozcm;}, Sigmoidoscopy must be performed if there is oc-
cult blood in the stool or any change in normal 1
habits (see page 252-Fig. 166). ¢ regular bowel

Xeray examination: A chest film should be made at least once a
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year on every patient forty years of age or over. This advice is
based upon the alarming increase in the incidence of carcinoma of
the lung. Other x-ray examinations such as barium studies of the
gastrointestinal tract are made as indicated.

12. Laboratory: A urinalysis and test for the level of hemoglobin is
done; any hematuria or pyuria deserves a more detailed investiga-
tion. The cause of anemia must be explained, and it is to be re-
membered that cancer of the gastrointestinal tract is 2 frequent
cause of secondary anemia.

After the above procedures are completed the physician can be reason-
ably confident that he has not overlooked any accessible lesion. The in-
terpretation of signs and symptoms and indications for more detailed
investigation require good clinical judgment on the part of the examiner;
however, there are pitfalls to be avoided.

Pitfalls in Cancer Detection

The chief pitfall to be avoided in cancer detection is the assumption
that symptoms or physical findings are caused by benign conditions. Some
situations where cancer is overlooked or mistaken for a benign disease are
shown in Figure 173D and are discussed below. An oral cancer should
not be confused with the common “canker sore” since a biopsy will show
the true nature of the lesion. In like manner, confusing lesions of the
skin can be identified. The physician must assume that any discrete mass
in the breast is malignant until it is proved otherwise by biopsy of the
lesion and not assume that it is fat necrosis or inflammatory disease. The
patient who has the symptoms of gastric or duodenal ulcer should not be
treated for such until barium x-ray examination of the upper gastro-
intestinal tract, gastric analysis, and examination of the stool for blood
have been performed. ‘To do otherwise will lead to failure to diagnose
cancer of the stomach.

It must be recognized that an inguinal hernia, especially of long dura-
tion, may become symptomatic from the dynamics of straining to urinate
or to defecate. Thus, the presence of carcinoma of the prostate or of the
rectum should be considered in these patients as a possible cause of the
sudden increase in symptoms of the hernia. Abnormal uterine bleeding
should not be treated with hormones or other medications until the
diagnosis of cancer of the uterus has been excluded by adequate histologic
examination. Hemorrhoids are the most common cause of rectal bleeding
but they may mask a coexisting carcinoma of the rectum. Despite the
fact that bleeding hemorrhoids are present, the presence of carcinoma of
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the rectum should be excluded by digital rectal examination, proctosig-
moidoscopy and barium enema. Anemia is a common manifestation of
cancer, especially when arising in the gastrointestinal tract. The possi-
bility of cancer should be considered in every patient with anemia.

If, after the examination, no disease is found, the patient should be
advised to continue to have a periodic physical examination at a minimal
interval of one year. A single normal examination is most comforting to
the patient at the time, but provides no assurance for the future. It is the
repeated periodic careful examination of the well patient that will pro-
duce the dividends of better cancer detection.
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Chapter 15

GENERAL PRINCIPLES IN
EXAMINATION OF THE
INJURED PATIENT

The approach to the examination of the injured patient is so utterly
different from the ordinary physical examination that it regnires con-
siderable elaboration. The history may not be obtainable or may be pre-
sented in toto by a phrase, such as “auto accident” or “gunshot wound.”
Although the details of the accident are fully as important in the ap-
praisal of the extent and character of the injury as are the symptoms of
any illness, the acquisition of this information is a secondary considera-
tion. The primary consideration is the life of the patient and whether the
examination is being performed on a roadside, in a casualty clearing sta-
tion or in the emergency ward of a fully equipped hospital, the same
general principles apply. In this discussion those general principles which
govern the examination of the patient in any situation will be empha-
sized. The examination cannot be dissociated from management, but the
extent to which each is carried out must be governed by the availability
of facilities and personnel which permit treatment to be undertaken. The
details of first aid and emergency treatment will not be presented.

PROCEDURE
1. Provide an Adequate Airway

If the patient is unconscious, one must immediately ascertain that he
has an adequate ainway. He should be turned on his side or face down,

Page 271



272 Tue Emercency ExamiNarion

head dependent, so that he cannot aspirate blood, mucus or vomitus. If
he is not breathing well, the tongue should be pulled forward. If the pa-
tient is cyanotic and his chest is retracting with each respiration, but he
does not appear to be getting air, listen to the chest for sounds of aeration
on either side. If there are none, it may be that the patient has already
aspirated material and has a tracheal obstruction. Under such circum-
stances, try to arrange as quickly as possible emergency endotracheal suc-
tion, or if necessary, an emergency tracheostomy.

If the patient is conscious but his respirations are extremely Iabored,
consider the possibility of a sucking wound of the chest, a tension pneu-
mothorax or a flail chest due to multiple fractures of ribs and stemnum.
These complications may have to be dealt with as emergencies before
the patient can be transported or further examined. They are discussed
in detail in Chapter 17.

2. Control Serious Loss of Blood

A, If blood is spurting from a wound of a limb, a tourniquet should
be applied proximal to the wound. Such instances are rare.

B. If there is steady oozing of blood from 2 wound, this can best be
controlled by pressure. In the case of an injured limb, elevation of t}}e
limb and gentle compression over the wound with any clean cloth will
suffice to control bleeding.

3. Make a Rapid Survey of the Extent of the Injuries

As soon as possible, but preferably under circumstances which permit
therapy to be started, a complete but rapid survey of all potentisl sites of
injury must be carried out. With a little experience it is possible to com-
plete a rapid survey of the body within two minutes. At its completion 2
reasonably accurate knowledge of the extent of the injuries is obtainec}.
One can be certain that a cerebral injury, a tension pneumothorax, a Hail
chest or cardiac tamponade—conditions which may contraindicate or affect
the extent or type of parenteral fluid therapy to be given—will be recog-
nized. To omit this type of survey of the body and attempt to treat an
obvious injury will sooner or later lead to the pitfall of attributing the
collapse of an unrecognized chest injury to a fractured femur or to over-
looking extensive abdominal injury in the presence of a compzlratively
mild cerebral contusion. Moreover, information gained at this preliminary
examination is exceedingly valuable in the subsequent management of
the patient. For example, abdominal spasm and tenderness detected at a
later date, when the initial examination showed a soft, nontender ab-
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domen, is sound evidence of a progressing abdominal injury. Although
each case must be evaluated on its own merit and no routine warrants
blind adherence, the following will serve as a guide.

A. Inspect and palpate the skull gently but thoroughly for lacera-
tions or contusions. One particularly looks for fluid or blood issuing from
the ears or nose. Note the size of the pupils and the color of the ears and
lips. Determine the state of consciousness by response to questions or pain-
ful stimuli. Palpate the position of the trachea and feel for crepitation in
the tissues of the neck.

B. If there is a wound of the chest, be certain that it is not sucking
(see Chapter 17). Auscultate the chest sufficiently to determine that there
are good breath sounds on both sides; gently compress the thoracic cage
to exclude fracture of the ribs. If abnormalities are detected, the chest will
require more elaborate examination on completion of the rapid survey.

C. Palpate the abdomen for spasm or tenderness

D. Gently compress the wings of the ilium and palpate the sym-
physis pubis for evidence of a pelvic fracture.

E. Ask the patient to move his extremities, or if he is unable to co-
operate, gently palpate and move them sufficiently to recognize major
fractures.

E. Separate the legs and inspect the perineum for ecchymosis, swell-
ing or extravasation of blood or urine.

G. Inspect the back and buttocks for major wounds or hitherto
unrecognized points of bleeding. When the patient is turned on his side,
a more complete examination of the chest may be done.

H. Note the color and temperature of the hands and feet. Feel the
pulse, observing its quality as well as its rate. If possible take, or have an
assistant take, the blood pressure. Begin at once to record pulse, Tespira-

tion and blood pressure on some type of chart, even if it be merely a scrap
of paper.

4. Splint Broken Limbs and Control Pain with Medication

The exact sequence of the procedure will vary with the circumstances,
Frequently medication must be given and limbs must be splinted befor(;
an Bdequate survey of the extent of injuries can be made.

_ Do not give medication as a routine. It should be withh
is pain, and it should be given by the intravenous muleellicl;rv.lxlszssir:h f}:e
presence of shock it may not be absorbed from the subcutaneous tiss y

'At the conclusion of this examination the fol]owing should be accues-

plished: An adequate airway will have been established, external bl::dl:
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ing will have been controlled, the extent of the injury will have been es-
tablished, and measures to control pain and immobilize injured limbs will
have been taken. Moreover, the examiner will be in a position to interpret
abnormalities of respiration or circulation on the basis of pathologic en-
tities rather than by use of the vague term “shock.”

In each case a more detailed appraisal of the specific injury will be re-
quired. The essential steps are dealt with in the succeeding chapters.



Chapter 16

INJURIES OF THE HEAD
AND FACE

Injuries of the head and face are extremely common in civilian life as
well as in war, The nature of an injury in this region is often so obvious
that it is recognizable at a glance as a “black eye,” a “broken jaw,” or a
lacerated or penetrating wound of the head or face. The principal diag-
nostic concern is the extent of injury to the brain. This chapter is devoted
mainly to a discussion of cerebral injury.

1. CEREBRAL INJURIES

The immediate concern in a patient with actual or potential cerebral
injury is to be certain that he has an adequate airway. Having done so,
investigation should follow the general survey described above. Splinting
of major injuries of limbs, control of hemorrhage and treatment of shock
ot associated injuries take precedence over the appraisal and management
of cerebral injuries except for the establishment and maintenance of an
airway. It can be categorically stated that whenever 2 cerebra] injury is so
severe that death occurs within a few minutes, despite an adequate air-
way, no treatment will be of avail.

The primary purpose in the initial appraisal of a head injury is to es-
tablish a base line for subsequent observations, to determine the type of
injury sustained, and to select those cases in which immediate surgical
procedures may be necessary.

Page 275
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Determining the Neurologic Deficit and Establishing a Base Line
for Subsequent Observations

An elaborate neurologic examination is neither necessary nor desirable
in patients with severe head injuries. An adequate examination can be
performed in a few minutes with a reflex hammer, a pin and 2 flashlight
or any reasonable substitutes. The most important observations are the
level of consciousness, the character of the respirations, the state of the
pupils, the degree of motor activity, and the character of the deep tendon
reflexes. Poor prognostic signs during the early period after injury include
bilateral, dilated, fixed pupils, extensor rigidity of all extremities, periodic
type of breathing, and hyperthermia of 103° to 104° F.

State of Consciousness. If the patient is sufficiently awake to
answer questions and obey commands, his level of consciousness can be
evaluated by the accuracy and speed with which these functions are ac-
complished. If he does not respond to questions, the usual method of
evaluating the state of consciousness is to determine his response to pain-
ful stimulation such as supraorbital pressure, pricking with a pin or pull-
ing hair. Painful stimuli should be repeated in as standard a fashion as
possible. Determinations of swallowing, gagging and eyelid reflex are also
of value.

Pupils.  The state of the pupils is probably next in importance to
the patient’s level of consciousness. Their size (large or small), their
equality and their comparative response to strong light and pain should
be observed. If both pupils are very small and do not dilate readily with a
painful stimulus, the outlook is fairly grave and usually means that the
midbrain is damaged, unless the patient is intoxicated or has been medi-
cated. If both pupils are dilated and fixed to strong light in the acute phase
of head injury, the prognosis is probably hopeless. This situation is usu-
ally accompanied by respiratory iregularity, fever and decerebrate
rigidity.

If the pupils are unequal but both will react, or if one pupil is dilated
and fixed and the other is normal in size and activity, evidence is present
of local injury involving one oculomotor system more than the other. Uni-
lateral dilation of the pupil, if it appears during a period of observation,
usually signifies intracranial bleeding. It may be due solely to severe con-
tusion if present from the moment of injury.

Examination of the eyegrounds may disclose hemorrhages in the optic
disks. Usually the appearance of the optic disks is normal. Papil]edema
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will not be found, since it appears after the intracranial pressure has been
increased for several days.

Motor and Reflex Activity.  Examination of the extremities for
Baccidity or spasticity can be carried out readily no matter what the state
of consciousness. The same is true with respect to deep tendon reflexes.
The motor and reflex responses of both sides should be compared with
each other at each examination, and from one examination to the next.
It is sufficient to test the triceps, biceps, radioperiosteal, plantar, knee and
ankle reflexes. Ankle clonus should also be tested (Fig. 174). Motor ac-
tivity can be appraised by having the patient squeeze the examiner’s
hand or by noting the strength with which he resists passive motion of
his extremities. In profound coma the degree of flaccidity may be noted
by lifting an extremity and then letting it drop gently.

It is especially significant when a change of motor or reflex activity ap-
pears during a period of observation. The development of unilateral
pyramidal tract signs some time after injury means localized intracranial
hemorrhage until proven otherwise. Extensor rigidity of all four extremi-
ties is an ominous sign, especially if present immediately after a head in-
jury and progressive in severity. Complete flaccidity and areflexia in the
absence of alcoholism or drug intake also denote severe and probably ir-
reversible central nervous system damage.

Types of Head Injury

Concussion. Al’ly person \VhO }185 IOSt consciousness or cannot

remember events immediately preceding or following an accident has
sustained a cerebral concussion. It may be so slight that the patient ap-
pears perfectly well, but he must be kept under observation for a period
of several hours because of the potential hazard of intracranial bleeding,
Under such circumstances a more complete neurologic examination
should be done. A simple but effective means of testing the function of
the cranial nerves is shown in Figure 175.

Extradural Hemorrhage and Subdural Hemorrhage. The clas-
sic sequence of events is a blow on the head, recognized or unrecognized
in the midst of other injuries, a brief period of unconsciousness followed
by recovery with a period of apparent well-being, and then the onset of
confusion, drowsiness and steadily progressing coma. Characteristicall
the pulse is slow and full and the respirations are slow and dee; Latery-
alizing neurologic signs, such as hemiparesis, abnormal reflexes It))r asym-
metrical pupillary dilation, warrant emergency neurosurgical interven:i)::

The findings are not always so obvious. Any patient who has sustained'
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Testing for ankle clonus Testing for rodial periosteal reflex

Testing for triceps reflex

Normal plantar response

Testing for ankle jerk Testing for knee jerk

Fig. 174. 'Technique of testing for peripheral reflexes.
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CRANIAL NERVE

TEST

1—OLFACTORY
1I—OPTIC
III—OCULOMOTOR

IV—TROCHLEAR
V—TRIGEMINAL

VI—ABDUCENS
VII—FACIAL
VI[—ACOUSTIC
IX—GLOSSOPHARYNGEAL
X—VAGUS
XI—SPINAL ACCESSORY

XII—HYPOGLOSSAL

SENSE OF SMELL.

VISION. OPHTHALMOSCOPIC EXAMINATION.
EXTERNAL OCULAR MOVEMENTS.

SIZE, SHAPE, AND REACTION OF PUPILS.
EXTERNAL OCULAR MOVEMENTS.

HAVE PATIENT CLENCH HIS TEETH

(ACTION OF MASSETER MUSCLES).

EXTERNAL OCULAR MOVEMENTS

(LOOK FOR INTERNAL SQUINT).

HAVE PATIENT SHOW HIS TEETH

(ACTION OF FACIAL MUSCLES).

HEARING (TEST BOTH EARS BY RUBBING
FINGERS TOGETHER, OR WITH A WATCH).
TEST POSTERIOR THIRD OF TONGUE WITH A
PROBE (SENSORY TO POSTERIOR THIRD OF THE
TONGUE}.

PULSE AND RESPIRATORY RATE AND RHYTHM.
HAVE PATIENT SHRUG HIS SHOULDERS
{ACTION OF TRAPEZIUS MUSCLES).

HAVE PATIENT PROTRUDE HIS TONGUE

(MOTOR NERVE OF TONGUE).

Fig. 175. Rapid tests for gross appraisal of cranial nerve function.

2 head injury and has been shown to have a specific neurologic deficit
which remains stable and then progresses after a time should be suspected
of having intracranial bleeding,

Diffuse Cerebral Injury.  Extensive, diffuse contusion and lacera-
tion of the brain occur in closed head injuries with or without associated
skull fractures. The mechanism is sudden deceleration of the head, the
brain being snapped against the cranial vault. There is generalized injury
ta the brain, sometimes with associated massive extradural or subdural
bleeding, and usually with subarachnoid bleeding.

Respirations are slow and deep and often stertorous or of a Cheyne-
Stokes type. Bleeding from the ear, indicative of a basilar fracture, is com-
mon. Spinal fluid may issue from the nose or ears, indicating a dural
]ace.mtion. Reflexes are diminished to absent. Extensor rigidity is an
ominous sign. In general, depth of coma is the best guide to the condition
of the patient. A stable neurologic deficit, as determined by carefully re-
peated examinations, is a reassuring observation,
coma, bilateral dilated fixed pupils, extensor rigi
dicate extensive brain damage.

Skull Fractures.  Simple linear fracture of the skull, associated

Steadily deepening
dity and hyperthermia in-
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with cerebral concussion or contusion, may be of little importance and
does not in itself alter the management of the patient. Many severe closed
head injuries are associated with fractures of the skull, often basilar in
location. However, extensive skull fracture may occur without cerebral
injury if the deceleration phenomenon is absent. The classic example is
the mechanic working under a car with his head on the garage floor. The
jack slips, and the car crushes the mechanic’s head. The skull may be
cracked like an egg shell without serious brain injury. In such types of
injury the lack of neurologic deficit should not lead the examiner to over-
look an extensive skull fracture. Localized dural injuries may result in
delayed but serious extradural or subdural bleeding.

Depressed Skull Fracture. Depressed fracture of the skull occurs
from blows on the head with sharp or blunt instruments, weapons or
missiles. Depending on the mechanism of the injury, there may be exten-
sive brain damage or no recognizable neurologic deficit. Although brain
damage is frequently minimal, the danger of infection renders surgery
imperative in depressed fractures. In all Iacerated or contused wounds of
the scalp, one should suspect a possible associated depressed fracture,
particularly if there are any focal neurologic abnormalities.

Penetrating Wounds of the Brain. All penetrating wounds of
the brain require surgical exploration and débridement as soon as the
condition of the patient permits. In many instances the diagnosis is ob-
vious. Brain tissue, shredded dura, clear or blood-tinged cerebrospinal
fluid may be seen emerging through = scalp wound, particularly when the
patient strains or cries out. High-velocity, small missiles may produce only
minute self-sealing wounds of entrance, but extensive intracranial de-
struction. Intracranial clot formation should be suspected in patients
showing evidence of increased intracranial pressure out of proportion to
the extent of a visible penetrating wound. Early surgical intervention in
such patients may be life-saving, Examination of external wounds in sus-
pected or obvious penetrating craniocerebral injuries should be limited to
inspection and to control of severe scalp bleeding by pressure or by liga-
tion or clamping of Jarge arteries. Further wound exploration should be
part of definitive neurosurgical treatment.

X-Ray Examination
Every patient with a cerebral injury should be x-rayed. Stereoscopic
£lms are preferable. The time at which x-ray films are made will vary with

the type of injury. Considerable judgment must be exercised. Usually
little is gained by x-ray examination during the first few hours after 2
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severe head injury, and there may be considerable hazard in unwise
manipulation of such a patient. Films are technically difficult to obtain
and are unsatisfactory in a restless, overactive, uncooperative patient who
may be vomiting, bleeding freely from a wound or whose respirations are
irregular. Such a patient should receive supportive treatment, bleeding
from the wound should be controlled, and only after the neurologic
deficit has been shown to be stable should the patient be moved to an
x-ray table and appropriate films secured. The complications of head in-
juries which require acute surgical intervention are massive extradural
or other localized intracranial hemorrhage. They are recognized not on
the basis of x-ray, but because of changes in vital signs and neurologic
findings. At times, surgical exploration may be necessary without taking
time for an x-ray.

The importance of an x-Tay examination lies in ruling out certain types
of fractures which necessitate special treatment, and in recognizing a frac-
ture in the presence of what seems to be a mild concussion. A depressed
fracture or a fracture extending into the paranasal sinuses, the mastoid or
the petrous portion of the temporal bone, indicating that the injury is, in
fact, a compound one, can often be recognized by means of x-ray studies.
The ultimate management of the patient rests upon such data, although
his emergency care is not affected by it. Finally, an x-ray is often required
for medicolegal reasons. It is a good rule, therefore, to secure x-ray films
of the skull as saon after a cerebral injury as is consistent with the general
condition of the patient.

II. FRACTURE OF THE FACIAL BONES

A detailed discussion of all the fractures which may effect the facial
bones is not within the scope of this volume, Two very common injuries
which are frequently overlooked despite obvious physical signs require
mention, however.

Fracture of the Nose

Some fractures of the nose are obvious because of extensive depression
or deviation of the nasal contour. More often, however, one finds swell-
ing, edema and discoloration without obvious distortion, The presence of
a fracture may be readily demonstrated by careful palpation and by in-
tranasal inspection. The contour of the nose is best examined from a{ov
and behind the patient. If the patient is seated in a chair and th :
aminer stands behind and looks down on th, e

e face, an asymmetry may b
. 3, e
detected from this vantage that is not rec > oy

ognized on inspection from in
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front of the patient. Careful bimanual palpation, placing the fingers of
both hands simultaneously along the bridge of the nose will usually in-
dicate a deviation or depression. If doubt exists, inspection through the
nostril will demonstrate deviation or buckling of the nasal septum if any
significant break in the contour of the nasal bone or the nasal cartilage
has occurred.

Depressed Fracture of the Zygoma

This common injury results from a blow on the cheek. It is frequem]y
overlooked because of the lack of external deformity. The depression of
the zygoma is masked by edema and swelling over it. Edema and swelling
over the zygoma associated with subconjunctival hemorrhage and a rim
of anesthesia just below the eye due to injury of the second division of the
fifth cranial nerve make the diagnosis evident. Inspection and palpation
of the zygoma is performed from behind the patient as described in frac-
ture of the nose. If the examiner compares the contour of the zygomatic
arches simultaneously on the two sides, the depression at the fracture
site can be felt.



Chapter 17

INJURIES OF THE THORACIC
WALL, HEART AND LUNGS

The general principles of examination of the injured patient described
in Chapter 15 apply. The nature of the injury and the patient’s com-
plaints may tender an injury to the chest obvious, or in the presence of
multiple injuries as from shell fragments, a mangled limb or a head injury
may draw attention away from a small but potentially lethal injury to the
chest. In every seriously injured, shocked patient one must automatically
consider the possibilities of tension pneumothorax, mediastinal emphy-
sema, cardiac tamponade or an open sucking wound of the chest. There
may or may not be evidence of injury to the thoracic wall.

I. INJURIES OF THE THORACIC WALL

Fracrurep Rs

This very common injury of the chest wall occurs from a blow, contu-
sion or crush. It is a frequent complication of wounds. It may or may not
be associated with intrathoracic damage. Uncomplicated, simple fracture
of the rib or ribs occurs usually from a blow or a fall on the chest. The
physical findings are definite.

Inspection

) The patient should be stripped to the waist. Painfu), restricted respira-
tion with limitation of motion of the affected side is generally obvious.
If the patient is asked to take a deep breath, he will experience sharp pain

Paos 9R2
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at the site of injury. One should carefully inspect the skin over the entire
chest wall for signs of an external wound regardless of the type of injury
sustained.

Palpation

The presence or absence of the crepitant sensation of air in the sub-
cutaneous tissues in the region of the pain should first be determined l?y
very gentle palpation without compressing the chest wall. Then each rib
should be compressed separately by gentle pressure with the tips of the
fingers. Exquisite pain will be elicited when the injured rib or ribs are
compressed.

Percussion and Auscultation

The patient with a fractured rib may have an intrathoracic in]:lfry, 0
the chest must be carefully percussed and auscultated. The position of
the trachea and the heart should be determined to exclude a mediastiné.ﬂ
shift and to establish a base line for comparison if signs of intrathoracic
injury subsequently appear. The manifestations of pneumothorax, pleural
effusion and traumatic emphysema are discussed elsewhere, Usually no
evidence of intrathoracic injury is found in simple rib fractures.

Identification of the Injured Rib

The second rib may be palpated anteriotly as the highest rib the upper
edge of which can be clearly felt beneath the clavicle. This may be con-
firmed by running a finger downward over the sternum from the
suprasternal notch until a slight transverse ridge can be identified (angle
of Louis). The finger lies directly on the second rib when it is moved
laterally from this point (Fig. 176). Posteriorly the twelfth rib may be
recognized in thin individuals, and each rib then may be identified by
palpation from this point upward. Unfortunately, the twelfth b fre-
quently cannot be felt. Identification of the seventh rib as the one upon
which the lower angle of the scapula rests is notoriously unreliable.

The Sign of Compression

In doubtful cases the chest should be compressed by the hands of the
examiner placed anteriorly and posteriorly so as to gently spring the
thoracic cage on the affected side (Fig. 177). This maneuver is par-
ticularly helpful inobese or heavily muscled individuals in whom precise
palpation of the ribs is difficult. It is not necessary to employ it if the
diagnosis of a fractured rib is evident. It should be used to exclude a frac-
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wﬂﬂ%

Fig. 176. Identification of the second rib. The second 1ib is the highest rib the
upper edge of which is clearly palpable anteriorly. This can be confirmed by palpa-
tion of a transverse ridge on the sternum which lies directly opposite the second rib.
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tured rib when the signs are equivocal. Lateral compression should also
be tried 1f anterior-posterior compression is painless. The compression test
should be omitted if there are signs of a pleural effusion or other evidence
of intrathoracic injury.

COSTOCHONDRAL SEPARATION

Occasionally, the break in the continuity of an injured rib occurs at the
Junction of the rib with the costal cartilage; here the physical findings are
less marhed and x-rays are negative. This injury may occur from coughing
or sneezing and may be quite distressing to the patient. Pain on breathing
is less striking, but careful identification and palpation of the rib will usu-
ally eliit pain localized to the damaged joint.

FrACTURE OF THE STERNUM

This injury is the result of great violence; it is often associated with
other injuries, particularly with compression fracture of the vertebrae.

Inspection

There is great pain; the respirations are rapid and shallow. The patient
holds his head and neck forward and rigid. There may be a visible depres-
ston of the sternum, especially at the junction of the manubrium with the
gladiolus. Ecchymosis over the fracture site is common.

Palpation

This should be done very gently; it is designed to confirm an jmpres-
sion of a visual deformity and not to elicit pain or outline the extent of
the injury.

Auscultation

Cardiac arthythmias or murmurs may be detected on auscultation,
since this injury is frequently associated with contusions of the heart.

Traunmartic Fram Cuest

Crushing injuries of the sternum or ribs may result in complete sepa-
ration of a portion of the chest wall so that it becomes excessively mobile.
With each respiration the mobile fragment is sucked inward. The normal
expansion of the pleural space is prevented and effective respiratory ex-
change severely limited. On expiration the expired air from the functional
lung passes across into the bronchial tree on the injured side as well as out
the trachea. Effective dead space is thus further increased.
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The diagnosis is obvious. There is usually great pain, dyspnea and
cyanosis. Inspection and palpation will disclose the paradoxical motion
of the thoracic cage.

Traumatic flail chest is a surgical emergency requiting immediate sta-
bilization. If the involved segment of chest wall is small it can be stabi-
lized by strapping ot with a sandbag. Larger segments require fixation by
towel-clip traction.

Exergency tracheostomy is often necessary to reduce dead space and
clear the bronchial tree of accumulated secretion. Traumatic wet lung
(see p. 297) is a characteristic feature of a crushing injury of the chest
with paradoxical motion.

Wounps or THE CHEST

If the physical signs associated with wounds of the chest are to be
properly interpreted, one must be familiar with certain classifications and
definitions (Fig. 178).

Nonpenetrating wounds of the chest wall present the physical fea-
tures of any soft-tissue wound. In contrast to contusions or crushing in-
juries of the chest, they are not associated with damage to the heart or
Iungs. On the other hand, penetrating wounds of the chest (closed),
even when very small, are associated with some degree of pleural, cardiac,
pericardial, or pulmonary damage. The most common of these is simple
hemothorax. The physical signs of visceral damage associated with
wounds of the chest will be discussed in detail later. Open wounds of

Fig. 178. A classification of wounds of the chest. A
L A, N
téme chest. T'he pleumziur pericardial cavities are not emeredqn
) penetrating wound of the chest closed. The missile h; e
sEace and lung but the. opening in the chest wall has s;l:sduénzx? :e drrl:scplegm:
xm € ches‘;.l'l‘h‘e wounding agent. is 50 large that it tears an ope’nin ige the ::: :
ge and leaves a free communication between the pleural spacegand the ou$d:

penetrating wound of
by the wounding agent.
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Fig. 179. Mechanics of mediastinal flutter.

Resting, The lung on the involved side is collapsed by the atmospheric pressute
of air which has entered the pleural space through the wound,

Inspiration. With inspiration, air rushes into the chest through the open wound,
shifting the mediastinum further toward the uninjured side and preventing ade-
quate mflation and tidal exchange of the uninvolved lung.

Exp Upon expiration, the mediasti is pushed toward the open side
with air passing from the good lung into the collapsed Jung. Air is then forced by
partial inflation of the collapsed lung out through the open wound. .

This to-and-fro shift of the meduastinum is referred to as “flutter.” The shift will
be greater and the tespiratory embarrassment more severe in proportion to the size
of the hole in the chest wall.

The “Pendeluft” Cair moving from one lung to the other within the tracheobfon-
chial tree) contnibutes to inefficient oxygen uptake and carbon dioxide e]iminan.on.
The tidal exchange is reduced by a volume equal to that entering and escaping
through the wound in the chest wall. These are the significant abnormal conditions
which give mediastinal flutter its lethal power.

the chest are complicated by “mediastinal futter.” The effect of this con-
dition on respiration is depicted and explained in Figure 179.

The physical findmgs associated with an open wound are striking. The
patient is in great distress, with obvious signs of asphyxiation. Inspiration
is labored and expiration is forced. There is marked cyanosis unless there
has been an associated loss of blood which produces so severe an anemia
that cyanosis cannot be produced. The pulse is rapid and thready and the
blood pressure is low. As the air rushes in and out of the wound, an audi-
ble sucking sound is created. Inspection of the wound will reveal frothy
serum and blood issuing from it with each expiration. These signs will
be of lesser degree if the wound is small. There may be crepitation about
the wound, which indicates that air is being forced into the soft tissues.
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An open sucking wound should be closed by stmppi{lg a sterﬂ'e or cl'ea‘n
dressing over it; if the patient experiences marked relief, the diagnosis is
confirmed. ‘The closure of a large sucking wound is an emergency pro-
cedure which must be carried out as soon as it is recognized. In desperate
cases one should not hesitate to close the wound with any mateial at hand
without regard to sterility. After the sucking wound is closed, respiration
will be improved by having the patient lie on the injured side.

IL. INTRATHORACIC INJURIES
A number of intrathoracic lesions occur as complications of crushing
injuries, fractured ribs with injury to the underlying pleura or lung, and
penetrating wounds of the chest. The basic physical manifestations are
essentially the same regardless of cause, and prompt recognition by means
of the physical examination may be life-saving.

Hemoraorax

The signs of hemothorax are those of a pleural effusion. Dullness to
flatness on percussion and diminished breath sounds will be found at the
base posteriorly on the invalved side if the patient is examined in the up-
right position. There may be a shift of the trachea or mediastinum to the
opposite side and, if the hemorrhage is extensive, the percussion note may
be flat over the spines of the lower thoracic vertebrae.

The extent of the hemothorax depends upon the injury. The most seri-
ous forms are associated with injuries of either the large pulmonary ves-
sels or the intercostal arteries. The bleeding may be furious, and death
may occur in a few minutes. In venous oozing there may be compara-
tively little evidence of circulatory failure, and the signs of respiratory
impairment will depend jnitially upon the amount of blood in the pleural
space. Later, as the hemoglobin breaks down, the initial effusion is aug-
mented by an additional transudation of fluid which may greatly exceed
the volume of the original hemorrhage. Respiratory embarrassment may
be severe.

Bleeding from a laceration of the parenchyma of the lung is not likely
to be excessive, but there is an associated pneumothorax. In such cases
hyperresonance, tympany and absent breath sounds will be found above
the area of dullness. In the presence of a hemopneumothorax the signs of
the pneumothorax tend to be dominant, and rather large collections of
blood may produce very few physical signs.
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PNEUMOTHORAX

The manifestations of a pneumothorax vary with its extent. Small
amounts of air in the pleural space are easily missed on physical examina-
tion, but if large amounts are present and if the pneumothorax is of suffi-
cient extent to affect the well-being of the patient, the diagnosis can
readily be established. When both fluid and air are present, the physical
signs are predominantly those of a pneumothorax.

Inspection

There is diminished to absent motion of the chest wall on the affected
side. Respirations are increased, dyspnea may be present and the patient
may complain of pain in the chest. The pain of associated lesions, such as
a fractured femur, may obscure the symptoms of a pneumothorax. If the
patient is in collapse from a tension pneumothorax, particularly with
associated blood loss, his complaints may not ditect attention to the
preumothorax. Dyspnea and a pallid cyanosis are good clues to the
diagnosis.

Percussion
The percussion note is distinctly hyperresonant and tympanitic. This

may be masked by a pleural effusion posteriorly and dependently. Percus-
sion may indicate a shift in the position of the heart and mediastinum.

Palpation

Tactile fremitus is absent. Palpation of the trachea will indicate a shift
toward the normal side (Fig. 181).

The Coin Test

A coin is pressed against the anterior chest wall and tapped with an-
other coin. While the posterior chest wall is auscultated, a characteristic
metallic sound will be heard if there is air in the pleural cavity.

1f Auid and air are present and the patient shifts his position suddenly,
splashing sounds, the so-called “succussion splash,” may be heard. No at-
tempt should be made to elicit this sound by shaking or jarring the patient.

OpEN PNEUMOTHORAX
An open pneumothorax is an invariable consequence of an open wound
of the chest wall. The manifestations of the pneumothorax are dominated
by the presence of mediastinal fluster and the sucking wound, and there



Injuries o THE Troracic Wart, Heart anp Luxcs 291

is no reason to demonstrate its presence by physical examination. Atten-
tion should be directed at once to closure of the open wound.

TENsION PNEUMOTHORAX

An untreated tension pneumothorax can be fatal because there is a
progressive aspiration and trapping of air in the pleural space from a
wound of the lung, More air is drawn into the pleural space from the
injured lung with each inspiration; this increases the collapse of that
lung, drives the mediastinum further toward the uninvolved side and re-
duces the function of the good lung (Fig. 180). Tension pneumothorax
is apt to develop when an open sucking wound of the chest is closed by
packing or strapping. It is commonly seen following penetrating wounds
of the chest and is often associated with varying degrees of traumatic
emphysema. It may be spontaneous.

Fig. 180.  An xray of the chest showing the extreme mediast
occur in a tension pneumothorax.

inal shift which may
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Inspection

There is marked dyspnea bordering on suffocation. Cyanosis is a pro-
nounced feature unless there has been an extensive loss of blood. Collapse,
with a thready pulse and marked hypotension, results from cardiac em-
barrassment and the prevention of an adequate venous return to the heart.
It is vital not to confuse the circulatory collapse associated with a tension
pneumothorax with that seen in hemorrhage or shock. Cyanosis and
dyspnea are the best clues which can be noted on inspection.

Palpation

The trachea will be shifted toward the opposite side, as is the apex im-
pulse of the heart (Fig. 181).

Fig. 181, Palpation of the trachea, an important maneuver in the appraisal of a
pneumothorax.

Percussion

‘When there is marked tension from pressure of air within the thoracic
cage, the percussion note is generally tympanitic, but may be dull due to
lack of vibration of the chest wall. Absence of hyperresonance and
tympany does not exclude a pneumothorax.

Percussion of the mediastinum will provide confirmatory evidence of
the shift which has already been noted by palpation of the trachea.
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Auscultation

Breath sounds are generally absent; if heard, they will be muffled,
hollow and amphoric. The “cain test” will be positive, but it is not neces-
sary to elicit it.

Aspiration
Aspiration of the trapped air must be done as an emergency procedure.
Since it is life-saving, it will be briefly described. The patient should be in
the supine position. A one and one-half inch needle with syringe attached
should be introduced into the second interspace anteriorly on the involved
side. Aspiration should be gently applied to the syringe as the needle is
introduced. Sufficient air should be removed to bring about relief of symp-
toms. To prevent recurrence until proper drainage of the pleural space
can be instituted, a futter valve may be attached to the needle, leaving it
strapped in position. If this is done, the needle should be first passed
through a sterile cork which permits it to be strapped snugly to the chest
wall. Over the flange of the needle a perforated rubber condom or finger
cot is firmly tied. Air under pressure can then leave the chest through the
needle, forcing its way through the rubber condom. On inspiration, how-
ever, the rubber is drawn over the needle, producing an effective valve-
like closure. T

Suscuraneous Emprysema anp Mepiastivar Entervsenta

Whenever the lung is injured, air may escape from it with each inspira-
tion and produce tension pneumothorax or traumatic emphysema or both.
In traumatic emphysema the air is forced into tissue planes around the
wound from which it may spread subcutaneously for variable distances.
The physical signs are those of local swelling, edema and crepitation.
Compression injuries involving rib fracture are the most common cause
of traumatic emphysema. The violent compression closes the glottis, frac-
tures the rib, stabs the lung with a rib fragment and during the instant
of tremendous intrathoracic pressure, air is injected along the tissue
planes around the ibs into the parietes. As the violent compression passes
the ribs and chest wall spring back and intrathoracic dynamics return t(;
normal. Thus air may be “injected” into the chest wall from the lun
without causing a pneumothorax. ¢
al‘lgzrmr:s; :,:;n:o:}l, eu]!z;e of.r;ediastinal EmphystEm.a is broncheolar or

i lung without rupture of the visceral pleura, This
rupture site then leaks air into the peribronehial Planes during inspiration
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Fig 182. Appearance of a patient with subcutaneous emphysema.

and cannot return 1t to the ainways during expiration. This ball-valve
effect may send large amounts of air out the superior aperture of the medi-
astinum into the subcutaneous tissues over the body. It may then spread
with great rapidity, producing fantastic swelling of the neck, face, chest
wall, abdominal wall and scrotum (Fig. 182). There is little respiratory
distress, although the appearance of the patient is frightening and dra-
matic. One should suspect a tension pneumothorax or progressive medi-
astinal emphysema if dyspnea and cyanosis are present.

Mediastinal emphysema may develop sufficient tension to produce em-
barrassment to the heart and great veins. In such cases the air is not
escaping freely from the mediastinum into the subcutaneous tissues, but
is accumulating in the mediastinum under pressure. There should be
considerably less evidence of generalized emphysema. Auscultation over
the base of the heart may reveal a crackling sound synchronous with the
heartbeat, the so-called “mediastinal erunch ” This sign is strongly sug:
gestive of early mediastinal emphysema. Later on, crepitus may be elicited
in the suprasternal notch as the air dissects upward. Percussion should
reveal hyperresonance over the sternum. A combination of these physical
findings associated with circulatory failure not explained by other causes
may be an indication for cervical mediastinotomy. At times simple aspi-
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ration of air from the supraclavicular area sulfices to reduce the compres-
sion.

Caroisc TamroNaDE

Qozing of bload from the heart into the pericardial space may occur
when the heart is injured either by penetrating wounds or by compression
injuries of the chest. This accumulation of blood within the pericardium
produces a progressive compression of the heart and obstruction of the
great veins. Cardiac flling is impossible and death follows since the heart
receives too little blood to maintain an effective output. The recognition
of the condition is vital, since aspiration of the pericardium is life-
saving. In many wounds of the heart, death results from cardiac tampon-
ade rather than from exsanguinating hemorrhage.

Inspection

Inspection will reveal dyspnea, respiratory embarrassment and a pallid
cyanosis. The high venous pressure is manifested by distention of the
neck veins.

Percussion

There may be a widening of the mediastinal dullness, but this is not
a reliable sign, Serious tamponade may result from rapid effusions which
do not appreciably enlarge the area of cardiac dullness and do not pro-
duce significant enlargement of the cardiac shadow on an x-ray film.

Auscultation

The heart sounds are rapid and faint; the blood pressure is low, and
there is a diminished pulse pressure. The systolic pressure falls, and the
diastolic Jevel rises. Pulsus paradoxicus is present and is best detected
wi.t.h the sphygmomanometer. The systolic pressure falls with each in-
spiration. This is demonstrated by maintaining the cuff pressure at the
level at which systolic sounds are first heard. With each inspiratory effort
the sounds will disappear.

These findings in the presence of a crushing inju i
wound of the chest are sufficient to establish thegdiaénZis‘.)r penetiatig

Fluoroscopy

1t readily available, this should be d it wi imi
hed gl one, as it will demonstrate dimin-
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Pericardiocentesis

Pericardiocentesis provides conclusive evidence of hemopericardium.
Since this procedure may be lifesaving, it is described in some detail.
The costoxiphoid angle on the left is generally used; a No. 18, 3-inch
needle is directed upward and medially at an angle of 45 degrees to the
abdomen and midline. It is advanced slowly while gentle aspiratory ten-
sion is maintained on the syringe. In the average adult, blood, if present,
will be encountered at once, If the grating sensation of the heart in con-
tact with the needle is felt, the exploration should be abandoned and the
needle immediately withdrawn.

INTRATHORACIC INJURY WITHOUT VISIBLE DAMAGE
TO THE CHEST WALL

It is not generally realized that severe intrathoracic damage frequently
occurs from blows, contusions or crushes which produce no evidence of
injury to the chest wall. These may take the form of any of the lesions
described above or may fall into one of several special categories charac-
teristic of crushing injuries.

TrauMATIC ASPHYXIA

This rare but traumatic syndrome follows violent compression of the
thorax. It is probably due to the reflux of blood with a sudden increase
in pressure in the great veins of the thorax. There is intense purplish to
black cyanosis of the face, neck and upper chest. The tissues of the face
are particularly edematous, and there are extensive subconjunctival hem-
orrhages. There may be diffuse petechial hemorrhages over the face and
upper chest. There is comparatively little impairment of cardiac and pul-
monary function in many instances, although the appearance of the
patient is frightening, In other cases the injury may be associated with
underlying pulmonary damage which is manifested by dyspnea and
hemoptysis. Immediate transient loss of consciousness is common. Tran-
sient episodes of delirium or other mental aberrations occurring as late
as four to fourteen days after the accident have been ascribed to cerebral
hemorthage and edema.

Conrusion or THE Lunc

Extensive pulmonary damage may occur without the slightest evidence
of damage to the chest wall. In such cases inspection reveals marked
dyspnea, and the patient coughs up frothy or bloodstained sputum. Per-
cussion of the chest shows varying degrees of dullness in proportion
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to the amount of pulmonary damage. Breath sounds are diminished,
and there are usually crepitant to quite coarse bubbling rales. The find-
ings are essentially those of a localized bronchial pneumona, Differential
diagnosis is made possible since the physical findings are present immedi-
ately following an injury, and this is much too soon for an inflammatory
lesion to have developed. Very careful physical examination of the lungs
should be performed in order to exclude unsuspected pulmonary damage
whenever a history of crushing injury to the chest is obtained.

Trausatic Wer Lunc

Clinicians have recently become increasingly aware that violent affer-
ent stimuli from the thoracic parietes may produce pulmenary edema.
This has been regarded as a vagovagal mechanism because the pulmon-
ary manifestations bear the three components of vagal stimulation. These
include bronchospasm, bronchorrhea and mucosal edema with partial or
complete bronchial obstruction.

Tnspection - e-

The patient produces copious amounts of frothy white or bloodstained
sputum, He is cyanotic and dyspneic.

Palpation

There may be splinting of the injured side. Coarse tracheal and bron-
chial rhonchi may be perceptible to the hand.

Auscultation

Moist rales of all grades are interspersed with expiratory sibilant and
sonorous sounds.

Conruston o THE HEART AND PERICARDIUIM

Syncopal attacks, cardiac irregularities, bizarre murmurs and death
may ensue from contusions of the chest wall. One should not be misled
by the fact that there is no sign of an external injury. The injury ma
result in extensive valvular damage or rupture of the heart. In other casesy
careful auscultation will be necessary to reveal faint cardiac murmurs o;

friction rubs. Arthythmias may develop. The findi identi
with those seen followin, d B cion. Recopson g e dential

with the g coronaty occlusion. Recognition of such injur-
ies is frxta) because occasionally the patient’s general condition may Jnot
be seriously impaired at the time of the first examination, but his man-
agement should be similar to that following a coronary occlusion
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ABDOMINAL INJURIES

An abdominal injury involving rupture of a viscus or hemorrhage frox.n
a major vessel is one of the most challenging of surgical problems. It is
the most lethal of all injuries which do not cause instant death, since the
mortality in untreated or badly treated cases approaches 100 per cent. Yet
prompt recognition, an accurate estimate of the extent and nature of the
injury and early operation will salvage the vast majority of such patients.

I. PENETRATING WOUNDS

Practically all penetrating wounds of the abdomen, excepting shotgun
wounds, require surgical exploration. There is more to the problem, how-
ever, than noting a wound of entrance, treating shock and carrying out
an exploratory laparotomy. The same principles which govern the triage
of abdominal wounds of warfare must be applied in the appraisal of the
individual patient with a penetrating abdominal injury.

Factors which directly affect the interpretation of the physical findings
are:

1. The time which has elapsed since the injury.

2. The nature of the wounding agent.

3. The position of the patient when hit.

4. The therapy or medication which has been given since the injury.

The Time Factor

The time Iag is one of the most important single factors in assessing
the gravity of an abdominal wound. Under eight hours the prognosis is
directly related to the character and multiplicity of the injuries. After

Page 298
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eight hours, however, even in simple wounds of the small bowel, the
mortality rises rapidly. The interpretation of hypotension or shock de-
pends to a considerable extent on the time lag. Profound collapse within
a Few hours of injury indicates persistent bleeding or massive peritoneal
contamination. Persistent hypotension not responding to transfusion ther-
apy twelve hours or more after wounding is more likely to be due to
infection and peritonitis.

The Wounding Agent

Bullet wounds and stab wounds are the least damaging. Severe collapse
shortly after a stab wound or bullet wound is probably due to hemorrhage.
High-velocity shells are the most serious as they produce an expansion
and subsequent contraction of the abdominal cavity which damages the
viscera far beyond the direct path of the missile. It is as if an explosion
occurred within the peritoneal cavity. The wounding of the viscera
greatly exceeds that which might be expected from the appearance, size
and location of the wounds of entrance and exit. A shotgun wound at
short range is lethal. At long ranges, however, recovery may ensue. The
many small, diffusely scattered, penetrating wounds of the bowel cannot
be dealt with surgically, but the small size of the wounds frequently
allows them to seal spontaneously. Thus the problem is that of the
conservative management of peritonitis.

The Position of the Patient When Hit

The exact position of the patient when hit is of importance in esti-
mating the probable course of a missile, especially if there is no wound of
exit (Fig. 183). Reconstruction of the mechanics of injury, particularly
in wounds of the thighs or buttocks, will often indicate the prabability
of an abdominal wound when it might not otherwise have been expected.
The likelihood of an associated chest wound may become immediately ap-
parent if the position of the patient at the time of injury is considered.

Previous Treatment and Medication

The amount of emergency fluid replacement or morphine which has
been given must be taken into consideration in assaying the physical
state of a wounded man. Persistent hypotension after Jarge amounts of
blood have been given, particularly if the time lag is considerable, sug-
gests extensive peritoneal soiling and sepsis. PE

{\bdominal wounds are the most painful of all war wounds. If mor-
phine is given subcutaneously when the patient Is in shock, it may not
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Fig. 183. Effect of position and trajectory on the probable course of a pene
trating missile. A, Shoulder wound; abdominal wound excluded. B, Shoulder
wound; thoracic and abdominal injury probable. C, Buttock wound; abdominal
wound probable. D, Buttock wound; abdominal wound excluded.

be absorbed. Because of continued pain, additional morphine may be
given. After resuscitation all the morphine is absorbed, with resulting
overdosage. The slow breathing, coma and pinpoint pupils are readily
identified, but may be mistaken for a head injury if the circumstances
are not appreciated.

To avoid overdosage, morphine should be given by the intravenous
route in small repeated doses as required to control pain.
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Tue Prysicat ExAMINATION

It is assumed that in cases of profound shock, replacement therapy
must be instituted as the physical examination is being performed. The
pulse, respiration and blood pressure must be noted and recordec? at fre-
quent intervals. The patient should be completely stripped. A rapid phys-
ical examination of the “survey type” is done with particular attention
being given to the location, size and appearance of all wounds. Recon-
struction of the mechanics of wounding and the appearance of the
wound edges usually leave no doubt which is the wound of entrance ot
exit, if there be one. However, high-velocity missiles may produce ex-
plosive shattering exit wounds, and such small and insignificant wounds
of entrance that these can easily be overlooked. A careful scrutiny of the
buttocks, perineum and anal canal is of the utmost importance. In cases
of multiple wounds the patient is often unaware of the location of many
of the wounds, particularly of the small wounds of entrance.

The appearance of the wound may give immediate information as to
the character of the visceral injury, since bload, bile or intestinal contents
may be oozing from it or bowel may have prolapsed into it. Undigested
foad particles in the wound indicate a gastric perforation. The character
of the wound will govern, to a considerable extent, the need for more
detailed examination of the abdomen. Obviously, in the presence of an
open abdominal wound with partial prolapse of bowel, a lengthy exam-
ination of the abdomen is not indicated. In small wounds of entrance,
a more detailed examination is required. In cases of penetrating wounds
of the back, thighs or buttocks with potential but not definite abdominal
damage, a very careful assay of the abdominal findings is necessary, much
as in a patient with a questionable acute appendicitis. Inspection, auscul-
tation, palpation and percussion, all directed toward finding minimal evi-
dence of peritoneal irritation, must be performed. A rectal examination
is essential. A skillfully performed proctosigmoidoscopy, using little or no
air insufflation, is a most important means of assaying the extent of rectal
or colonic injury associated with wounds of the buttocks.

Severe abdominal pain and rigidity with hypatension may result
from wounds of the spinal cord alone. Consequently, in all sus-

pected abdominal injuries one must be certain that the patient can
move his legs and that there is no peripheral neurologic deficit.

Tue Prysicar Stens or Asbonmar INJury

Hemorrhage, peritonitis and shock of varying d

n : rying degree acco )
abdominal wounds. All gradations and combinations iccur, buﬂi:‘:y eanl-
eral way three components may be deseribed. 8
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Intra-abdominal Hemorrhage. The clinical picture is predomi-
nantly that of loss of blood, The location of the wound may suggest
injury to the liver or spleen. The bleeding may come from a large mesen-
teric vessel or a laceration of the retroperitoneal tissues. The syndrome
develops within a few hours of wounding. There are marked pallor,
sweating, anxiety and thirst. Pain may be negligible. The pulse is rapid
and thready; the blood pressure is low or unobtainable, and the respira-
tions are deep and sighing (“air hunger"). The abdominal findings may
not be impressive. Deep tendemess and evidence of shifting dullness in
the abdominal cavity may be the only positive signs. A slowly progressive
swelling and fullness of the abdomen, evident on repeated observations,
is a valuable clue to hemorrhage.

In less severe hemorrhage the findings are not so definite. The pulse
rate is of less value than the quality of the pulse, its fullness and the pulse
pressure. A comparatively normal blood pressure may be maintained for
some time. The trend of the pulse pressure and the blood pressure is of
more importance than the actual value first recorded. In slow but steady
venous bleeding the circulation may remain comparatively stable, and the
physical findings in the abdomen then become of the greatest significance.
Progressive abdominal tenderness, the development of spasm, and signs
of shifting dullness within the abdomen may be better indications of
continued bleeding than are the levels of the pulse and blood pressure.

Peritonitis.  Severe abdominal pain and vomiting associated with
a 1igid, tender abdomen in which no peristaltic sounds are heard are
characteristic. The picture is not unlike that which follows a free per-
foration of a gastric or duodenal ulcer. The classic features of the perfor-
ation syndrome occur in inverse proportion to the time lag. They are
often lacking if there are multiple injuries, if medication has been given,

or following transportation.

Unless there is associated bleeding, shock is slower to appear than with
hemorrhage. Severe hypotension shortly after wounding suggests bIEEfi‘
ing. Later, particularly after eight or more hours have elapsed, cyanosis,
pinched anxious facies, rapid respirations and persistent hypotension are
indicative of rapidly progressive abdominal sepsis.

Shock, The clinical picture of shock Cusing the term in its broad-
est sense) is invariably associated with severe abdominal wounds. The
mere realization that one has been “hit in the belly” is sufficient to pro-
duce a syncopal state of pallor, sweating, anxiety and mild hypotension.
Pain contributes to this. Oligemia from loss of blood and plasma may be a
dominant or lethal factor and is always a significant contributing factor.
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Intection, either from massive contamination of the peritoneal cavity or
a spreading peritonitis or retroperitoneal cellulitis, eventually results in a
state of almost complete loss of vasomotor tone. If treatment is delayed,
these factors combine with the passage of time to produce a physiologic
state in the wounded man which, at present, is beyond treatment. Elec-
trolyte imbalance, renal failure and endocrine disorders may be features
of this terminal state. Unfortunately, the term “rreversible shock” has
been loosely applied to it; “impending death” is a more realistic phrase.
During the development of this terminal state which, depending upon
the gravity of the injuries, may take six to twelve hours or be delayed for
as long as forty-eight hours or more, all gradations of shock may be seen,
and therapy must never be withheld on the basis that the condition is
irreversible.

"Taking all cases and all factors into consideration, the level of the blood
pressure and the response of the blood pressure to transfusion is the
most important guide to prognosis. Failure of the blood pressure to rise
after adequate transfusion, 2000 cc. of blood or more, is an ominous sign,
but it should not be regarded as an indjcation of an jrreversible state. Far
too many patients have been denied the benefits of surgical intervention
because it was felt that shock could not be effectively combatted.

Failure of the blood pressure to respond to transfusion is a clin-
ical syndrome, not a specific physiologic state. Its causes are many, and
frequently there is nothing esoteric about it. Before thinking of “adrenal
exhaustion,” “potassium intoxication,” “toxemia,” or “irreversible shock,”
one must take a good laok at the patient, analyze the natute of the
wound, the sequence of events since wounding and the physical findings.

The first thing to do is to be certain that an associated lesion which by
its nature produces hypotension resistant to replacement therapy has not
been overlooked, namely, a tension pneumothorax, cardiac tamponade ot
a spinal cord injury. This must be done even though an initial “survey
physical exam” showed no evidence of these conditions. It takes less than
one minute to repeat the examination and exclude these causes of per-
sistent hypotension. This must be done before any conclusions regarding
the state of the wounded man can be drawn.

The second matter to settle is whether or not the patient is bleeding
fa.ster than he is being transfused. Look at the patient. Is the clinical

picture consistent with hemorrhage? Massive continued exsanguinating
arterial hemorrhage is an acute lesion, but even in wartime more and
more patients in this state are reaching a point wh

s St ere major surgery can
be undertaken. In civilian life the patient not in 0

frequently survives long
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enough to reach the hospital accident ward and may be saved by a rapid
and intelligent grasp of the situation. Massive transfusion and immediate
surgery are indicated practically simultaneously.

The time lag is important in estimating the significance of bleeding as
a cause of an “irreversible state.” In general, continued bleeding as the
sole cause of a poor response to transfusion is rare after six to eight hours
have elapsed since wounding. A word of caution is necessary here, how-
ever. If replacement therapy has been given but operation has been de-
layed for some hours, so that the patient has been in and out of profound
shock, a poor response fo transfusion may supervene; although it is a very
grave sign, this poor response does not indicate that the situation is hope-
less. Further delay will render it so, but immediate operation with control
of bleeding may be effective.

Another important cause of “shock” not responding to transfusion
which may appear within a few hours of wounding, but which is occa-
sionally responsive if surgery is undertaken, is massive peritoneal contam-
ination. Explosive wounds of the right colon in which the peritoneal
cavity is literally drenched with liquid feces are a case in point. A huge
laceration of a stomach laden with food and liquid will produce the same
syndrome. Blood loss may be comparatively slight, but profound shock
develops early and persists despite replacement therapy. The abdominal
findings may be misleading, since the classic picture of the perforation
syndrome may not be present because of the collapse. A livid cyanosis,
elevated respirations and a rapid thready pulse indicate a state which
requires the use of the word “toxemia.” To wait for a response to trans-
Fusion is to wait for death. Antibiotic therapy and immediate surgery are
indicated.

Other causes of intractable hypotension in the earlier hours after
abdominal injuries are massive retroperitoneal hemorrhage, major head
injuries with damage to the basal ganglia, blast injuries, fat embolism
or multiple associated injuries. Some abdominal wounds are lethal despite
all measures, although the patient may survive for some hours. In indi-
vidual cases all therapeutic measures are justified. In the care of “mass
casualties” in war, such patients may have to be made as comfortable as
possible while attention and therapy are directed to the more salvageable
patient.

An “irreversible state” in the late hours after abdominal wounding is
principally 2 matter of progressive infection. Blood loss may be a con-
tributing factor, but continued or recurrent bleeding is uncommon. Clos-
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tridial infections, retroperitoneal cellulitis spreading from a wound of the
rectum, and advanced peritonitis are the clinical states most frequently
encountered. The situation may be beyond control, but here again the
physical findings are of the greatest importance. Drainage of accessible
infection and débridement of necrotic gangrenous tissue, when combined
with massive antibiotic therapy, may tide the patient over what has
seemed a hopeless situation.

Forty-eight hours or more after wounding and frequently after defini-
tive treatment has been accomplished, malnutrition of extraordinarily
rapid onset, electrolyte and fuid imbalance and renal failure become
dominant factors in the management of the patient. Here again, however,
persistent infection may be a crucial factor. Careful daily repeated exam-
inations searching for signs of residual abscesses in the wound, in the
peritoneal cavity, in the retroperitoneal spaces or beneath the diaphragm
ate of vital importance. No amount of antibiotic therapy is a substitute
for adequate drainage of residual abscesses.

The exciting feature of all abdominal wounds is that despite their enor-
mous gravity, if the man recovers, he is a whole man.

II. NONPENETRATING ABDOMINAL INJURIES

The liver, the spleen, the intestines, the stomach and even the pancreas
may be ruptured by blows which leave no mark or bruise on the abdom-
inal wall. If the abdomen is relaxed and the spine flexed, the abdominal
viscera may be directly bruised or may be crushed between the wounding
agent and the vertebral column or posterior parietes.

The physical signs depend largely upon the organ injured and the ex-
tent of bleeding or peritoneal contamination. Shortly after the injury the
abdomen may appear quite normal. A full-blown perforation syndrome is
rare in nonpenetrating abdominal wounds, since the usual points of in-
jury to the bowel are posterior and somewhat protected from the ab-
dominal wall by the omentum. Lacerations of the small intestine occur
at fixed points, namely, the duodenojejunal flexures and the junction of
the terminal fleum and cecum. Although the colon may be ruptured, it is
more apt to suffer extensive mesenteric tears with impairment of ]:’:laod
supPIy. Progressive gangrene and necrosis then result in a peritonitis
which takes some little time to develop. Hemorrhage may be so massive
and exsanguinating that the patient dies almost immediately,
be so slowly progressive that it is difficult to recognize. '

In every case frequently repeated examinations of the abdomen are

or it may
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essential. Progression of the abdominal signs is of more importance than
the findings on a single examination. If doubt exists as to whether or not
there is intraperitoneal bleeding or contamination, and if there are ro
associated injuries, abdominal exploration should be promptly under-
taken. In the presence of multiple associated injuries one may be obliged
to withhold exploration until the need for it is clearly established lest a
negative laparotomy impose a crucial burden on a seriously injured pa-
tient. Retroperitoneal hemorrhage, pelvic fractures and injuries to the
spine all may produce abdominal signs which closely simulate those of
peritonitis,

Ruprure or THE LivER

Contusion or rupture of the liver may be caused by a blow over, or
severe compression, of the lower portion of the thoracic cage or the upper
abdomen. The mechanism of the injury may suggest the probability of
hepatic mnjury. The physical manifestations are dependent upon the ex-
tent of the injury.

Massive rupture of the liver results in exsanguinating hemorrhage and
death. In less severe injuries, the signs are those of intraperitoneal hemor-
thage. Hemorrhage may be comparatively slight and may cease spon-
taneously, but bile peritonitis may ensue because of injury to major bile
ducts. Contusion of the liver is often associated with other intra-abdom-
inal injuries, such as rupture of the stomach or intestine, in which case
the clinical picture may be predominately that of peritonitis.

A central rupture of the lwer occurs without intraperitoneal bleeding,
but with hemorthage into the bile ducts and bleeding into the upper
gastrointestinal tract.

RUPTURE OF THE SPLEEN

Rupture of the spleen is a fairly common injury. It may follow severe
contusions or blows on the flank or it may be precipitated by very mild
trauma. Two forms are generally recognized: immediate and delayed
rupture.

In immediate rupture there is a history of a blow on the flank or Teft
lower thoracic cage followed by severe abdominal pain, pain in the left
shoulder, dyspnea and shock. The physical findings are those of an acute
peritoneal imitation in the left upper abdomen. There are spasm and
tenderness of the musculature, plus the signs of progressive intra-abdom-
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inal bleeding. Diaphragmatic irritation is manifested by an increased
respiratory rate, pain on breathing and pain in the left shoulder. An inter-
esting and important sign, if positive, is the elicitation of pain by pressure
in the neck over the course of the phrenic nerve on the left side. Pressure
should be made just behind the sternomastoid a little above its clavicular
attachment.

The clinical picture is not always so definite. Minor lacerations of the
spleen may lead to slowly progressive intraperitoneal bleeding with much
less evidence of diaphragmatic and peritoneal irritation. One may be hard
pressed to ascertain that there is an intra-abdominal injury with bleeding.

Delayed Rupture of the Spleen. A comparatively mild blow in
the flank may produce a subcapsular rupture of the spleen with so few
symptoms that the patient does not seck medical advice. Several days or
more later, rupture occurs with shock, intraperitoneal hemorrhage and
evidence of peritoneal irritation.

On occasion these patients enter the hospital with what appears to be
a huge, tender, left upper abdominal tumor and a secondary anemia. Un-
less the story of an injury is obtained, one may easily mistake the condi-
tion for a retroperitoneal tumor. Percussion will indicate that the mass
lies anterior to the colon. An x-ray may be helpful inasmuch as it will
show the abdominal mass lying above and anterior to the calon rather
than behind it as would be the case in a retroperitoneal tumor.

Spontancous Rupture of the Spleen. Large diseased spleens, the
seat of malaria, leukemia or infectious mononucleosis, may Tupture spon-
taneously. Very mild trauma may be a factor.

RuprurE of THE SmaLL INTESTINE

The small intestine may be ruptured by having a gasfilled loop of
bowel compressed against the vertebral column or posterior parietes in
such a manner that air is trapped in it under pressure and the lumen of
the bowel is burst. Since the small intestine is freely movable and ordi-
narily does not contain much gas, this is a rare occurrence. More com-
monly the small intestine is torn at its point of fixation at the ducdeno-
jejunal flexure or at the terminal ileum. The duodenum, because of its
fixed position, may easily be ruptured. Since these areas are posterior, the
leakage of bowel contents does not immediately contaminate the free
peritoneal cavity, and the signs of peritonitis may develop rather slowl
Spasm and abdominal rigidity are late signs. It may be difficult to esta{:
lish a diagnosis of peritonitis until it is fully developed.
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Rurtune or THE LAnGE INTESTINE

The large intestine is more apt to be devitalized by huge mesenteric
rents and tears than to be ruptured. Necrosis and gangrene with eventual
pexforation of the bowel occur. When first seen, however, although the
patient may be in considerable pain, the signs of peritonitis are lacking.
The clinical picture is not unlike that seen in mesenteric vascular occlu-
sion. Repeated examinations of the abdomen are necessary to ascertain
that there is a progressing intra-abdominal lesion.



Chapter 19

INJURIES OF THE KIDNEY,
BLADDER AND URETHRA;
FRACTURED PELVIS

1. INJURIES OF THE KIDNEY

Penetrating wounds of the kidney as the principal injury are very rare.
Wounds of the kidney are usually associated with injury to other viscera,
and the presenting problem is that of a penetrating abdominal wound.
On the other hand, contusion or rupture of the kidney from 2 blow on
the flank or a fall is a fairly common injury despite the protected position
of the organ.

The cardinal symptoms of renal injury are pain in the flank and hema-
turia. In mild ruptures pain may be minimal, and the principal evidence
of renal damage is blood in the urine. In severe ruptures hematuria may
not occur because of rupture of the ureter or occlusion of the renal pelvis
or ureter by clotted blood. Physical signs relate to hemorthage and ex-
travasation of urine into the renal fossa and the flank on the affected side.
Initial loss of blood may be serious, but exsanguinating hemorrhage is
rare. The local signs consist of muscle spasm, tenderness and fullness in
the flank on the affected side. A mass may be palpable. The fullness in the
flank is often better appreciated by inspection than by palpation, particu-
larly in the thin subject. Ecchymosis may develop in the flank, and there
may be nonshifting dullness to percussion lateral to the rectus muscle.
Psoas spasm with flexion of the thigh on the affected side may occur from
retroperitoneal extravasation of blood or urine overlying the psoas muscle.

Page 309
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The differential diagnosis between an injury to the spleen or liver and
a renal injury is often extremely difficult. As a rule the physical signs of
renal injury are primarily in the flank. Hematuria, ccchymosis and full-
ness in the flank, tenderness in the flank and costovertebral angles, psoas
spasm and nonshifung dullness point to a renal injury. Progressive ab-
dominal spasm, particularly involving the rectus muscle on the opposite
side, shifting dullness, diminished peristalsis and evidence of continued
intraperitoneal bleeding are indicative of hepatic or splenic injuries.
Rapidly progressive shock is indicative of intra-abdominal rather than
renal injury. There are instances in which a differential diagnosis is
1mpossible, and at operation it may be found that an injury of the spleen
or liver, depending upon the side involved, has occurred concomitantly
with a renal injury.

In obvious uncomplicated renal injury an intravenous pyelogram pro-
vides definitive information as to the extent of the injury and the state
of the uninvolved kidney. It is useless, however, to attempt intravenous
pyelography in the presence of shock and hypotension.

When multiple injuries with shock and hemorrhage from abdominal
viscera appear probable, intravenous pyelography is contraindicated.

II. INJURIES OF THE BLADDER AND URETHRA

Injuries to the bladder and intrapelvic portion of the urethra occur
chiefly as complications of fracture of the pelvis. Injury of the bulbous
urethra usually is occasioned by a fall astride, with contusion or penetra-
tion of the perineum. The possibility of damage to the Jower urinary tract
must be considered in all fractures of the pelvis and in all perineal wounds
and contusions.

Much can be established by determining when the patient last

ided. If the bladder was emptied shorily before the accident, an intra-
peritoneal rupture is extremely unlikely, and serious injuries to the mem-
branous urethra or neck of the bladder may be expected only if there is
considerable fragmentation of the pelvic bones. If the patient voided clear
urine since the accident, serious injury to the lower urinary tract can be
excluded. If the patient had not voided for some time prior to the acci-
dent or if the bladder was known to be full at the time of the accident,
and the patient is unable to void, the probability of injury to the lower
urinary tract is very high. The passage of a little bloody urine or the
presence of blood at the urethral meatus makes such an injury certain.

Catheterization should not be done until the physical findings have
been carefully appraised. If it can be clearly determined that there is no
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injury to the membranous urethra or neck of the bladder, catheterization
should be done, as it is 2 valuable means of assaying the presence of an
intraperitoneal rupture of the bladder. If the physical findings point to
injury of the bladder neck or membranous urethra, catheterization should
be postponed and carried out only by those who will be responsible for
the surgical management of the lesion. Untold damage may be done by
persistent inept and futile efforts to pass a catheter in the face of major
injuries to the extraperitoneal portion of the bladder or intrapelvic por-
tion of the urethra.

Intraperitoneal Rupture of the Bladder

This occurs only if the bladder was full at the time of injury. The
physical findings are those of a mild peritonitis. Urine is not a necrotizing
fluid and its presence in the peritoneal cavity, although it eventually leads
to infection and peritonitis, does not produce striking physical findings.
Deep tenderness and slight muscle spasm may be the only signs initially.
A rectal examination may disclose more tenderness than the abdominal
examination. It will also demonstrate that the prostate is normal in posi-
tion and that there is no edema, tendemesss or fullness surrounding the
membranous urethra (Fig., 184A). In the female the entire floor of the
bladder and urethra are readily palpated, and major injury is easily
excluded,

Having determined that the urethra and bladder neck are not dam-
aged, catheterfzation should be done to confirm the presence of a bladder
tuptwre by the finding of a small amount of bloody urine.

Rupture of the Bladder Neck or Membranous Urethra

This results in an extravasation of blood and urine into the retroperi-
toneal tissues surrounding the bladder and extending on to the deeper
portions of the anterior abdominal wall. There is no peritoneal or imme-
diate scrotal of perineal extravasation. The extravasated urine surrounds
the extraperitoneal portion of the bladder and is often difficult to distin-
guish from a Jarge, round, tender, full bladder (Fig. 184B). There is 2
tendency, however, for the palpable mass to be broad, to extend more
laterally and to be less symmetrical than a full bladder. Gentle compres-
ston will elicit tendemess and usually does not evoke a desire on the part
of the patient to void. P

) The rectal examination provides information of crucial importance
since it will distinguish between rupture of the bladder neck and ry ture
of the membranous urethra (Fig. 184C). If the prostate is normal inpposi-



312 Tue Emercency ExaminaTion

Fig. 184, Extravasation of urine in injuries of the bladder and urethra. A,
Intraperitoneal ruptue of the bladder. B, Rupture of the bladder neck above the
prostate gland. There 1s an extraperitoneal extravasation around the bladder and
into the space of Retzius. The prostate remains in its normal position. C, Complete
ruptute of the membranous urethra, The extravasation occurs in the same planes
but the prostate cannot be felt. It is replaced by a boggy mass of extravasated
urine and blood. D, Rupture of the bulbous urethra, The extravasated urine extends
mto the perineum and serotum and underneath the superficial fascia of the Jower
abdommnal wall.

tion and can be clearly palpated and identified, the rupture has occurred
above it in the bladder neck. If the prostate cannot be felt and its presence
is replaced by a boggy, tender mass, the rupture has occurred in the
membranous urethra. If both layers of the urogenital diaphragm are torn,
as may occur in very extensive injuries, urine and blood may extravasate
into the perineum, the periprostatic spaces and up into the prevesical
ace. |
Perineal extravasation, a mass replacing the prostate br deep tenderness
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and fullness around the neck of the bladder are indications for surgical
intervention.

Rupture of the Bulbous Urethra

The bulbous urethra is injured by blows or wounds on the perineum.
Such an injury commonly occurs when individuals fall astride. The ex-
travasated urine lies anterior to the triangular ligament and extends into
the perineum, scrotum and under the superficial portions of the abdom-
inal wall (Fig. 184D). The nature of the injury, the prompt appearance
of ecchymosis, edema and fullness in the perineum and the superficial
character of the extravasation on the anterior abdominal wall all should
point clearly to an injury to the bulbous rather than the membranous
urethra. Here again catheterization should not be done until facilities for
properly dealing with the urethral injuries are available. The patient
should be urged not to void, since the passage of urine will only increase
the extent of the extravasation.

IIX. FRACTURED PELVIS

The extent of a pelvic fracture should be appraised by gentle compres-
sion and distraction of the wings of the ilium and by palpation of the
symphysis and the pubic rami. An x-ray will be necessary to determine
the full extent of the bony injury and to determine whether or not there
has been extensive fragmentation.

If a fractured pelvis is suspected, care must be taken not to compress or
distract the wings of the ilium during turning, lifting ar transportation
of the patient. An accurate evaluation of the extent of injury to the lower
urinary tract as described above is of the utmost importance. This must
be done before attempting to catheterize the patient.



Chapter 20

INJURIES OF THE
SPINE AND EXTREMITIES

I. INJURIES OF THE SPINE

Fractures and fracture dislocations of the spine result from considerable
violence or a fall from a height. Fractures in the cervical region often
follow diving accidents and are likely to be accompanied by injury to the
cord.

Examination should disturb the patient as little as possible. If a fracture
or a fracture dislocation of any portion of the vertebral column is sus-
pected, attention must be directed to the prevention of injury to the
spinal cord. The patient should not be moved in the slightest way without
protecting and preserving the normal position of the vertebral column.
The most serious injuries occur in the cervical spine, and this region must
be well protected because of its mobility. Whenever the patient is moved,
gentle traction on the head along the axis of the spine should be made
by an assistant. Under no circumstances should the patient be allowed to
flex the neck voluntarily (as in trying to drink a glass of water). Whether
the patient is carried in the prone or supine position will depend largely
upon the circumstances and the method of transportation available. It is
a primary consideration to move the patient as little as possible, turn him
as little as possible and not bring about any rotation, flexion or extension
of the spine during these maneuvers.

Detailed examination of the extent of the injury is an integral part of
the arrangement for definitive treatment of the patient; it should be care-
fully carried out only by those responsible for such treatment. However,

Page 314
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a fairly accurate estimate of the location and extent of cord injury can be
readily obtained without disturbing the patient.

Test for Cord Injury.  Ask the patient to move his toes and legs.
If he can do so, major cord damage has not occurred. If the legs are
paralyzed and the patient is able to move his hands readily, the lesion
must lie below the cervical region. If there is impairment of arm function,
the position assumed by the patient is often diagnostic (Fig. 185). In
lesions at the level of the seventh cervical vertebra, the elbows are flexed
with the half-closed hands resting on the anterior chest wall. In lesions
of the sixth cervical vertebra the arms are abducted, the elbows flexed

Fig. 185. Position assumed by the patient in injunes of the cervical cord. A,
Injury at the Jevel of the 7th cervical vertebra. B, Injury at the level of the 6th
cervical vertebra,

and the forearms pronated. If a lesion above the sixth cervical vertebra is
not immediately fatal from phrenic nerve paralysis, there will be complete
flaccidity of the arms. Loss of sensation to pinprick will confirm the
impression of a major cord injury at any level.

If there is no evidence of cord mjury, but a fracture of the spine is sus-
pected, the examination of the back must be performed very gentl
Transportation should be carefully carried out, and x-rays of theg s irf'e.
made to determine the location and extent of the damage. P

II. INJURIES OF THE PERIPHERAL NERVES

Injury to the main peripheral nerve trunks is fre

among military casualties, particularly wh
mines and bombs delivered from aircraft are in use. In this type of

fare complex wounds of the extremities involving both soft tisgxpes and‘t;r-

long bones are common. In civilian practice injuries to peripheral nervez

quently encountered
ere artillery, grenades, land
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are less common. They are the result of certain types of closed and com-
pound fractures incident to industrial and vehicular accidents and from
lacerations of the extremities.

Determination of the existence and location of a peripheral nerve in-
jury is based on an accurate knowledge of (1) the anatomic course of the
major nerve trunks from their segmental roots of arigin to their periph-
eral termination, (2) the individual muscles which receive their motor
supply from each nerve and (3) the skin areas innervated by each periph-
eral nerve, as distinct from the spinal cord segments (dermatomes). The
examiner should not hesitate to consult textbooks of neuroanatomy to
be certain of these relationships at the time an examination is being
carried out.

In peripheral nerve damage it is the axons of lower motor neurons
which are injured; the paralysis is therefore flaccid, and atrophy of all
muscles supplied distal to the level of injury eventually ensues. In add-
tion to paralysis, atrophy and sensory loss, certain autonomic changes
become apparent in the denervated area. The skin becomes thin and
smooth, pale or mottled in appearance; there is absence of sweating, and
the associated finger- or toenails become distorted and brittle. It is impor-
tant to remember, however, that in the acute phase of injury, positive
findings may be limited entirely to loss of voluntary muscle power and
loss of perception of sensory stimuli (i.e., pinprick).

Certain limitations in the examination of traumatized extremities must
be emphasized. If 2 hand or foot is swollen, shiny and discolored from
dependent, post-traumatic or inflammatory reaction or from 2 tight
bandage or cast, voluntary function of the distal muscle of the part will
be impaired, and sensory evaluation equivocal. If there are extensive soft-

tissue wounds or fractures, movements of adjacent muscle groups will be
painful and therefore restricted. Actual laceration of muscles or tendons
themselves must be carefully differentiated from damage to the nerve
supply of these muscles. Patients quickly leam how to compensate for
paralyzed muscles by substitution of supplementary muscular activity.
Therefore wherever possible, isolated muscle or muscle group tests should
be employed rather than complex purposeful movements.

In civilian life the types of peripheral nesve injury most commonly
seen are: the radial nerve injury associated with compression of the upper
arm or fractures of the shaft of the humerus; the ulnar nerve injury asso-
ciated with fractures about the elbow; the common peroneal nerve injury
associated with fractures, soft-tissue wounds or pressure about the knee;
the sciatic nerve injury associated with dislocations and fractures of the
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hip joint and misplaced intramuscular injections; the median and ulnar
nerve injuries associated with lacerated wounds about the wrist; and the
brachial plexus injury associated with stretch injuries from birth trauma
and severe traction on the upper extremity. No attempt will be made
to describe the findings present in injury of all peripheral nerves at
various levels, since this is beyond the scope of this section. Only the
major nerves will be considered, i.e., the median, ulnar and radial nerves
in the upper extremity, the brachial plexus, and the common peroneal,
posterior tibial, femoral and sciatic nerves in the lower extremity. Their
examination will now be outlined in brief.

Median Nerve

If the median nerve is injured at the wrist, there is paralysis of the
opponens pollicis, the abductor pollicis brevis and the outer head of the
flexor pollicis brevis. The patient cannot flex the first metacarpal at
the wrist in order to oppose the volar surface of the thumb to the volar
surface of the hand at the base of the little and ring fingers. The motion
may be tested by asking the patient to hold a slip of paper between the
thumb and the base of the little finger. An intact ulnar nerve is required,
since the maneuver is a combined one involving palmar elevation of the
fifth metacarpal (Fig. 186). There is anesthesia of the radial portion of
the palm and of the volar surface of the first three digits. The autonomous
area of complete sensory loss always present in median nerve injury is the
volar surface of the distal phalanx of the index finger.

If the median nerve is injured about the elbow or in the upper arm,

Fig. 186. Opposition of the thumb and little fin, i

) ger. The thumb is d v
the p:qn.: mainly by the opponens pollicis, which is supplied by the medE:I:x:vzr
Opposition of the hittle finger depends on palmar elevation of the fifth memmrpai

Culnar action) as well as the action of the o
Woodhall, Peripheral Nene Injuries.) pponens muscles. (Haymaker and
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there are in addition to the above, paralysis of the flexors of the wrist,
except the flexor carpi ulnaris, and paralysis of all the long flexors of the
first three digits. The patient cannot flex the distal phalanx of the index
finger (Fig. 187) or the distal phalanx of the thumb, since these always

Fig. 187. Test for median nerve palsy. In complete interruption of the nerve
about the elbow or upper arm, flexion of the distal phalanx of the mde finger is
absent. (Haymaker and Woodhall, Penpheral Nerve Injuries )

Fig 188, Test for median nerve palsy. In complete interruption of the nerve
about the elbow or upper arm, the patient will not be able to flex the distal phalanx
of the thumb, (Haymaker and Woodhall, Peripheral Nerve Injuries.)
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depend solely on median innervation (Fig. 188). The grasp becomes in-
adequate, and the hand is quickly flattened on its radial aspect.

Ulnar Nerve

If the ulnar nerve is injured at the wrist, there is paralysis of all the
interossei, the third and fourth lumbricales, the adductor pollicis, and the
inner head of the flexor pollicis brevis. The patient cannot adduct or
abduct the fingers if they are held against a flat surface (Fig. 189). The
proximal phalanx of the thumb cannot be pulled to the proximal phalanx
and metacarpophalangeal joint of the index finger held in the plane of
the other fingers. There is anesthesia of the ulnar portion of the palm and
the volar surface of the fifth digit and ulnar half of the fourth digit.
The autonomous area of complete sensory loss, always present in ulnar
nerve injury, is the volar surface of the distal phalanx of the little finger.
The hand becomes flattened on its ulnar aspect, and atrophy appears
quickly.

If the ulnar nerve is injured about the elbow or in the upper arm, there

e

Fig. 189. Test for ulnar nerve
nerve the power to abduct the litdle
Peripheral Nerve Injuries.)

pa]sy.'In complete interruption of the ulnar
finger s abolished. (Haymaker and Woodhall,
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Fig. 190. Ulnar clawhand. Note the hyp ion at the metacarpopl
geal jounts of the fourth and fifth fingers with flexion of the distal joints. Trophic
changes are limuted to the field of the ulnar nerve.

is, in addution to the above, paralysis of the flexor carpi ulnaris and the
flexor digitorum profundus to the fourth and fifth fingers. This results
in the so-called clawhand deformity (Fig. 190), in which the fourth and
fifth fingers are held in hyperextension at the metacarpophalangeal joint
with flexion of the proximal and distal interphalangeal joints, The patient
can grasp with the first three, but not with the fourth and fifth digits.
Sensory loss now extends also to the dorsum of the ulnar aspect of the
hand.
Radial Nerve

When the radial nerve is injured in the upper arm, there is paralysis of
the supinator, brachioradialis, extensor carpi radialis and ulnaris and Jong
extensors of the thumb and fingers. “Wristdrop” is produced by the pa-
tient's inability to extend the wrist against gravity (Fig. 191), He cannot
extend the distal or proximal phalanx of the thumb, and the first meta-
carpal cannot be abducted in the plane of the palm. He cannot extend the
proximal phalanx of the fingers on the metacarpals. He can, however,
extend the interphalangeal joints, since this is a function of the interossei
and lumbricales (median and ulnar nerves). There is anesthesia on the
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Fig. 191, Wristdrop. In complete intersuption of the radisl nerve the patient
is unable to dorsiflex the hand at the wrist. (Haymaker and Woodhall, Peripheral
Nerve Injuries.)

radial aspect of the dorsum of the hand and forearm. The autonomous
area of complete sensory loss always present in radial nerve injury is a

small triangular area in the dorsum of the web space between the thumb
and index finger.

Brachial Plexus

The most common type of brachial plexus injury is the upper arm or
so-called Erb's type of palsy due to injury to the fifth and sixth cervical
roots or upper trunk of the plexus. These nerves are compressed or
stretched as they pass over the sealene tubercle. Here the shoulder is held
in adduction and intemal rotation, the elbow in extension, the forearm
in pronation and the wrist in flexion. The paralyzed muscles include the
deltoid, supraspinatus and infraspinatus, biceps, brachialis, brachioradi-
alis and sometimes, to 2 lesser extent, the triceps and long extensors of
the wrist and fingers. The biceps and radioperiosteal reflexes are absent.
Sensory loss usually involves the volar surface of the hand principally,
with some extension to the ulnar aspect of the dorsal surface.

If the major portion of the brachial plexus is involved in a severe trac-
tion injury, there is flaccid paralysis of the entire arm. It hangs limply

from the shoulder as a dead weight and is areflexic and anesthetic below
the middle of the upper arm.
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Common Peroneal Nerve

If the common peroneal nerve is injured at any point from the sciatic
notch to the neck of the'fibula, there is paralysis of the tibialis anterior,
the peroneous longus and brevis and the long extensors of the foot and
toes, The patient cannot dorsiflex his foot at the ankle (Fig. 192), and he
cannot dorsiflex his toes against gravity (Fig. 193). A “footdrop” results.
He cannot evert his foot against resistance, and he continually stubs his
toe when attempting to walk. There is anesthesia on the lateral aspect of
the dorsum of the foot and ankle extending one-third to one-half way up
the lateral aspeet of the lower leg.

Fig. 193.

Fig. 192. Test for common peroneal nerve palsy. In interruption of the com-
mon peroneal nerve the patient is unable to dorsiflex the foot at the ankle. (Hay-
maker and Woodhall, Peripheral Nerve Injuries.)

Fig, 193, ‘Test for common peroneal nerve palsy. In interruption of the nerve
the patient is unable to elevate or dorsiflex the toes. (Haymaker and Woodhall,
Penpheral Nerve Injuries.)

Posterior Tibial Nerve

If the posterior tibial nerve 1s injured at any point from the sciatic
notch to the lower margin of the popliteal space, there is paralysis of the
gastrocnemius group of muscles, the tibialis posterior and the long flexors
of the foot and toes. The patient cannot plantar-flex the foot at the ankle
(Fig. 194). He has no “take-off” on walking and cannot stand on tiptoe.
The ankle jerk is absent. He cannot invert the foot against resistance, and
he cannot flex the toes (Fig. 195). There is anesthesia on the sole of the
foot and the volar surface of the toes.

If the posterior tibial nerve is injured below the level of the upper third
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Fig. 194. Fig. 195.

Fig. 194. Test for postenor tibisl nerve palsy. In interruption of the posterior
tibial nerve plantar flexion at the ankle is impossible. (Haymaker and Woodhall
Peripheral Nerve Injuries.)

Fig. 195. Test for posterior tibial nerve palsy. In interruption of the posterior
ubial nerve plantar flexion of the toes cannot be pesformed. (Haymaker and Wood-
hall, Peripheral Nerve Injuries.)

of the lower leg, all of the muscular branches of the nerve are usually
spared, and the only abnormality noted may be the sensory loss on the
sole of the foot.

Femoral Nerve

This nerve is rarely injured. It may be damaged in penetrating wounds
of the groin. There is paralysis of the quadriceps muscle. The patient
cannot extend the knee or set his patella (Fig. 196). The knee jerk is

Fig. 196. Test for femoral nerve palsy. The presence or absence of quadriceps

(femoral i don) is d ined by palpati i
pation as the patient at-
tempts to extend the leg. (Haymaker and Woodhall, Peripheral Neweplanjuﬁes.)
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absent. There is sensory loss over the anteromedial aspect of the lower
half of the thigh and a strip extending down the medial aspect of the
lower leg almost to the ankle.

Sciatic Nerve

When the sciatic nerve has been divided, the leg becomes useless.
Flexion at the knee is greatly weakened, and all ankle and foot move-
ments are abolished. Extension at the knee is unaffected by sciatic nerve
injury. Sensibility is lost, except in the area supplied by the saphenous
nerve. If the tibial and peroneal components of the sciatic nerve are in-
jured and the nerve to the hamstring is intact, flexion of the knee is
preserved; otherwise, the muscle weakness and sensory deficit are the
same as in a combined injury of those two nerves.

Causarcra

Partial or sometimes complete division of a peripheral nerve may be
followed by an extraordinary type of spontaneous burning pain. Pain may
be experienced immediately after injury or it may not develop for several
days or longer. The characteristics of the pain are of more diagnostic
significance than the physical examination. It is constant and has an in-
tense, predominately buming character. It is exacerbated by moving,
touching, tapping, jarring or emotional stimuli such as fright, excitement
or even hunger. The effect of cold or warmth is variable.

The physical examination will show evidence of a peripheral nerve in-
jury which is almost always incomplete. The sciatic and median nerves
are most frequently involved, and the pain is usually experienced in the
hand or foot. The skin is often glossy and shiny. It may be red, dry and
scaly. In most instances the affected part is warmer than normal, but it
may be cooler. Rarely vascular tone in the limb may seem normal. Prompt
relief of the pain by procaine anesthesia of the related autonomic (sym-
pathetic) pathways is an important diagnostic sign.

The severe constant burning pain in the presence of a peripheral nerve
injury, the exacerbation of the pain by certain stimuli and the prompt
relief or amelioration of the pain by sympathetic block are the important
diagnostic criteria of this condition which distinguish it from post-
traumatic vasomotor disorders, trench foot with cold sensitivity and minor
or atypical causalgic states.
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III. INJURIES OF JOINTS
INyURIES 1N THE REGION OF THE SHOULDER

Trauma to the shoulder girdle is 2 common occurrence in athletic
events and everyday life. When such injury has taken place, the patient
should be examined with both shoulders exposed. Inspection and com-
patison of one side with the other from in front of and from behind the
patient are necessary. Flattening of the shoulder may be due to disloca-

Flexion and Extension Neutral

Abduction

Internal| External

External f-H-{ Internal

Rotation in Rotation in
Abduction Neutral Elevation
Fig. 197. Motions of the shoulder joint. (E. F. Cave and S. M. Roberts, J. Bone
& Joint Surg, 18: 455465, April, 1936.) )

tion of the joint or to atrophy of the deltoid muscle. The attitude of the
fya;leex;; z:xrlx;ll rt;x.e way the arm and shoulder are held may be a clue to the
A fracture, if present, may be suspected on i

joint is palpated for swellingyand tens%emess. TI}’]?};?::;-CEW‘;S}’O‘-}I‘?CI
and acromioclavicular joint should be identified. The clavicle i af] Jomc;
by passing the fingers along its subcutaneous surface If no ]f i

demonstrated, the patient is then requested to put t.he shy ]:?Ctu.r Vi
through the normal ranges of motion (Fig. 197). ouider Joint
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Dislocation of the acromioclavicular joint results in separation of
the outer end of the clavicle so that it is elevated while the shoulder
drops. This is an unmistakable sign of the injury.

Anterior (subcoracoid) dislocation of the shoulder is the common
type of shoulders dislocation. The patient assumes a characteristic position
(Fig. 198). The acromion stands out above the flattened outer surface of
the shoulder; the axillary fold is lowered, and the elbow is held away
from the body. Fractures of the surgical neck of the humerus present a
somewhat similar appearance, except that the point of the shoulder is
rounded (Fig. 199). Recurrent dislocations of the shoulder are usually of

Fig. 198. Fig. 199.
Fig- 198.  Subcoracoid dislocation of the right shoulder. The acromion is promi-

nent, the shoulder is flat, and the amm is held away from the body. (Homans, Text-
book of Surgery, Charles C Thomas, Publishers.)

Fig 199. Fracture of the surgical neck of the humerus. The position of the
arm is similar to that in sub id dislocation, but the shoulder is rounded.
(Homans, Textbook of Surgery, Charles C Thomas, Publishers )

the subcoracoid type. Posterior dislocation of the shoulder is a rare injury.
The arm is held in adduction; the shoulder is flattened, and the coracoid
process is prominent.

A coexisting fracture with dislocation can only be excluded by x-ray
examination.

Rupture of the supraspinatus tendon is characterized by the pa-
tient's inability to initiate abduction of the arm. The deltoid strongly con-
tracts, but the patient has to shrug or elevate the entire shoulder girdle to
initiate the motion. After the arm reaches the horizontal plane, the del-
toid can complete the movement.
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Olecronon

Medial epicondyle

&

Lateral
epicondyle

Fig- 200. Normal landmarks of the elbow. A triangle is formed by the tip of
the olecranon and the medial and lateral epicondyles. When the elbow is extended
these points should be in 2 straight line.

Ixjunies o tHE ELBow Jomvr

The normal anatomic landmarks of the elbow are shown in Figure 200.
These landmarks may be distorted either by dislocation or fracture.

Posterior dislocation of both bones is caused by hyperextension at
the elbow. The deformity is considerable. The olecranon makes a distinet
posterior prominence above which is a deep gap. The tip of the olecranon
lies in a position behind and above the epicondyles. A fracture through
or just above the condyles does not alter the relationship of the epi-
condyles and the olecranon.

Dislocation of the head of the radius may be associated with frac-
tuges, especially of the upper third of the ulna. The forearm is held par-
tially flexed and pronated, and the radial head is prominent anteriorly
and is palpable. The posterior interosseous branch of the radial nerve
may be injured, resulting in weakness or palsy of the extensor muscles

of the hand.
Inyurtes To THE WhIsT anp Hanp

Trauma to this region is so intimately connected with fractures that a
brief description of the common fractures will be given.
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Colles’ Fracture.  Colles' fracture is a transverse, usually commi-
nuted fracture through the cancellous lower end of the radius in which
the lower fragment is displaced backward to the radial side and rotated
in supination. Thus the typical silver fork deformity results. The radial
styloid process normally is distal to the ulnar styloid, but in this fracture
the radial styloid may be proximal to or level with the ulnar styloid.

Smith’s Fracture.  Smith’s fracture (Colles’ fracture reversed) re-
sults in a deformity just the reverse of Colles’ fracture, since the break is
transverse or directed from the ventral surface upward and backward.
The distal fragment is displaced upward and forward.

Fracture of the Carpal Scaphoid. This fracture is often mistaken
for a sprained wrist. There may be edema of the “anatomic snuffbox” and
tenderness upon the floor of this triangle just distal to the styloid process
of the radms. Forced radial deviation of the hand, or a thrust upon the
index metacarpal, when aligned with the radius, elicits pain. The diag-
nosis of spramned wrist is made by exclusion. An x-ray examination is
essential.

Dislocation of the Semilunar Bone. This results in pain due to
pressure of the dislocated bone upon the median nerve. There are an
anterior prominence and a pronounced postetior depression below the
lower edge of the radius. The wrist cannot be extended.

Fractures of the Metacarpal Shafts. Such fractures are com-
monly caused by blows upon the knuckles. There results posterior swelling
due to the dorsal bending of the bone by the action of the interossei. The
knuckle is below the line of its fellows due to shortening of the shaft. The
most common metacarpal fracture is that of the fifth metacarpal at its
distal end. The second most common is Bennett's fracture of the proxx'mal
end of the metacarpal of the thumb.

Dislocation of the Thumb. Dislocation of the thumb at the
metacarpophalangeal joint is the most common dislocation at this level.
The little finger is next in frequency, and the other fingers are rarely dis-
located. Dislocation of the thumb presents deformity due to dorsal dis-
placement of the base of the phalanx over the head of the first metacarpal.
The thumb appears shortened and swollen, with 2 marked dorsal prom-
inence.

INyumies o tae Hie Joint

Dislocations of the Hip. Dislocations may be posterior or ante-
rior, but the former is the more common. Posterior dislocation is caused by
a force applied to the leg when the thigh is flexed, adducted, and in-
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Fig. 201. Positon of the patient with a posterior dislocation of the right hip.
(Homans, Textbook of Surgery, Charles C Thomas, Publishers.)

ternally rotated. The force may be directly against the knee, such as in
automobile accidents, and the patella may be fractured. The attitude of
the limb is characteristic. The thigh is adducted and internally rotated.
The knee is tuned inward, and the foot is inverted so the heel may rest
upon the other foot (Fig. 201). Active motion is absent; the great tro-
chanter lies above Nélaton’s line, and the leg is shortened (see p. 214).

Anterior dislocation is caused by violent abduction of the hip. The leg
is externally rotated; the knee is flexed, and the foot is everted. The atti-
tude of the leg is the reverse of that with posterior dislocation.

Fractures of the Neck of the Femur. If the fracture is not im-
pacted, there is a characteristic appearance (Fig. 202). The foot is
everted; the thigh is slightly abducted, and the knee is slightly flexed. The

Fig. 202. Position of the

. patient with an unimpacted fracture
right femur, (Homans, o e ek o the

‘Textbook of Surgery, Charles C Thomas, Publishers.)
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patient does not complain of much pain unless the leg is moved. The leg
is shortened. If the fracture is impacted, there is little if any eversion of
the foot and no significant shortening is found. The patient may be able
to walk with an impacted fracture, so that if the diagnosis is suspected,
an x-ray examination should be made before the patient is allowed to bear
weight.

Injurtes or THE KnEE JornT

Injuries of the knee joint are very common, especially in athletes. If the
patient is seen immediately after the injury, a detailed manipulative ex-
amination is impossible. Anteroposterior and lateral x-ray films should be
made. If no major fracture is found, a compression bandage should be
applied to minimize swelling. Twenty-four hours may be required for
enough localization of pain and tenderness to permit a diagnostic manipu-
lative examination. When the injury is of some duration, the manipula-
tive examination need not be deferred.

The knee is examined with the patient supine; both legs are completely
exposed and relaxed. Each step of the examination is first performed on
the normal knee in order to obtain a standard for comparison.

Inspection

The legs are lifted by the heels, and the knees inspected for swelling,
redness and deformity. The natural hollows on each side of the patella are
abolished with effusion into the knee joint. Apparent swelling of the
knee may be due to atrophy of the quadriceps muscle. The degree of ex-
tension is noted at this time (Fig. 203A).

Palpation

The region of the knee is palpated for localized tenderness and masses.
The popliteal space is best palpated with the patient prone and with the
knee flexed in the same manner as in palpation of the popliteal artery.

Flexion

Active flexion of the knees is noted and compared. The normal and
then the affected knee are passively flexed (Fig 203B). Flexion is not
carried beyond the point of pain.

The method of detecting fluid in the knee joint is shown in Figure
203C. Pressure on the suprapatellar pouch forces small quantities of fluid
downward. The right forefinger is shown about to compress the antero-
lateral aspect of the joint to produce a fluid wave palpable by the thumbs
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and left hand. I€ the joint capsule has ruptured and there is diffuse hemor-
rhage, there is a doughy sensation to palpation over the front of the
swollen knee. The swelling has no distinct boundaries and does not
transmit a fluid wave.

Fug. 203, Technique of examination of the injured knee. A, Inspection and
determ).nation of extension. B, Determmation of passive flexion. This follows a
comparison of active flexion with the uninjured leg. C, Palpation for fluid. Pressure
on the sumeatellar pouch drives small quantities of fuid downward. The right
l;dtzx finger Is shown about to compress the anterolateral aspect of the joint, pro-

u:mlg a fluid wave palpable by the thumbs and left hand. D, Determination of
mﬂ]sDc e au?phy. Tl;e circumference of the thighs is measured at the same level.

» Determination of cruciate lig: laxity. The knee is flexed at 90 degrees.
;:arfunterh s forearm presses firmly against the lower tibia while both I'x:mdsgr grasp'l;::
ofg Cl\;ls“ e‘f.\l"’ the knee a.nd manipulate it in the sagittal plane. F, Determination
b eral liamem laxity. One of the examiner’s hands rests on the table and
exte:dgéa?: the femoral condyles. The other grasps the ankle and manipulates the
Seosos Nee in the coronal plane. (T. B. Quigley, Surg., Gynec. & Obst., 87:

» November, 1948. By permission of Surgery, Gynecology and 0bsten’-ics‘5
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Muscle Atrophy.  The circumference of the thighs is measured
at the same level bilaterally (Fig. 203D).

Test for cruciate ligament laxity is shown in Figure 203E. The knee is
flexed at 90 degrees. The examiner’s forearm is pressed firmly against the
lower tibja while both hands grasp the leg just below the knee and
manipulate the knee in the sagittal plane. The normal knee is stable with
this maneuver.

Test for collateral ligament laxity is shown in Figure 203F. The ex-
aminer rests one hand on the table and firmly grasps the femoral condgles.
The other hand grasps the ankle and manipulates the knee in the coronal
plane. The normal knee is stable with this maneuver.

Sprains. Any of the ligaments of the knee may be partly or com-
pletely ruptured by trauma.

The medial collateral ligament is commonly injured by a force tending
to bend the knee inward. Pain and swelling may be marked. The disg-
nosis is established by the presence of tenderness along the course of the
ligament, and pain is produced when the ligament is stretched. In severe
grades there is laxity of the ligament.

Rupture of the cruciate ligaments is much less common and is pro-
duced by a force which violently hyperextends and twists the knee. This
injury is suspected when there is abnormal mobility in the anteroposterior
direction. Back and forth motion of the tibia on the femur with the leg
extended indicates rupture of the anterior cruciate ligament (it is nor-
mally tightened by extension). Posterior slipping of the tibia with the
knee flexed points to the rare accident of rupture of the posterior cruciate
ligament.

Meniscus Injuries.  Extension of the knee associated with a twist-
ing force is apt to disrupt the semilunar cartilages. The internal cartilage
1s more likely to be injured than the external. The former may be asso-
ciated with tears of the intemal collateral ligament. Pain is immediate,
and the patient frequently has a sensation that something has “given
way” in the knee. If the cartilage is displaced, the knee may be locked in
flexion. There is usually localized tendemess along the palpable anterior
edge of the articular surface of the tibia. This is best searched for with the
knee flexed.

Identification of the location of the injured cartilages is made as fol-
lows: The patient is prone; the foot is grasped and the knee flexed until
the heel almost reaches the buttock. The foot is rotated outward to its
extreme limit, and the knee joint is steadily extended. If a “click” is felt
during the maneuver, it indicates that the posterior hom of the medial
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meniscus is torn. The same test is modified for the lateral meniscus by
rotating the foot inward to its full extent. Replacement of the cartilage
may occur, and the joint cffusion may subside. “Locking” and joint effu-
sion may recur with trauma.

Osteochondritis dissecans must be differentiated from meniscus in-
juries. X-ray films may show a defect or area of diminished density on the
articular surface of the femaral condyle. Joint pain is not as severe, and
characteristically there is intermittent locking and unlocking of the knee
joint with little or no trauma or reaction.

Contusion of the knee results in a painful swollen joint. Fluid is dem-
onstrated in the joint, and ligament injuries are ruled out by manipula-
tive examination.

Inyunies oF THE PATELLA

The patella is examined while the patient lies at rest. With the quadri-
ceps muscle completely relaxed, the patella can be grasped between the
thumb and fingers. Slight lateral mobility is normally present, and ex-
cessive mobility of the patella suggests the possibility of recurrent dis-
location.

Transverse fracture of the patella is obvious on palpation, provided
the fragments are widely separated. If the separation of the fragments is
slight, the crevice between them is sought by passing the thumbnail from
above downwards over the anterior surface of the patella. A stellate frac-
ture of the patella may show only local tenderness and swelling. A
‘mushy” sensation to palpation is only present in severe comminution of
t.he bone. The knee joint may be distended from hemorthage, and if the
joint capsule is ruptured, as it frequently is, there is a doughy sensation
to palpation over the front of the knee which has no distinct boundaries
and does not transmit a Auid wave. Fracture of the patella frequently
accompanies posterior dislocation of the hip.

INjurtEs oF THE ANKLE

The bony landmarks of the ankle are the two malleoli, which normally
can be easily seen and palpated. Swelling from injury, edema due to heart
disease, or stasis from venous or lymphatic disease may obliterate the nor-
mal contour of the ankle. In excessively obese individuals there may be
fats :ePOSitfl around the ankle which obscure the landmarks. Y
_ Sprained Ankle.  Sprain of the ankle is usually a i
injury; that is, the foot is rolled inward under the weight l;f i:iul::g“
The external lateral ligament is thus put under great stress and is mm?:
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or less completely torn. The tip of the external malleolus may be avulsed
(a sprain fracture). The initial pain of a sprain is severe, and weight-
bearing is painful and may be impossible. Pufly swelling over the injured
area rapidly occurs, and there may or may not be ecchymosis. Tendemess
is diffuse and not well localized, but as a rule, by careful palpation the ex-
tent of the damage to the ligaments can be accurately appraised. One-
finger palpation over the lateral aspect of the foot and ankle will elicit
exquisite tenderness if the lateral collateral ligament has been tom. Pres-
sure anteriorly between the tibia and fibula will demonstrate tendemness
if the tibiofibula ligament is damaged. In the less common inversion
sprain tenderness may be found over the medial collateral ligament.

Major fractures can be excluded by precise palpation of the bony land-
marks and by gently springing the tibia and fibula above the ankle. An
x-1ay examination 15 required to demonstrate a minor fracture, in which
there very often may be less pain and swelling than in a severe sprain.

Fracture of the Ankle. The ankle may be fractured by a force
acting in eversion, abduction, adduction, or backward displacement. The
exact diagnosis of the fracture can be made only by x-ray examination. If
an accurate description of the accident is obtained, the history will aid
since adduction injuries are more likely to be sprains. Deformity of the
foot and ankle may give 2 clue to the type of fracture. Swelling may be
extenstve, but a bad sprain may produce as much as, or more than, a frac-
ture. Tenderness is more localized in a fracture than in a sprain.

IV. GENERAL PRINCIPLES OF EXAMINATION FOR
FRACTURE OF AN EXTREMITY

Fractures are common and intriguing problems in both civil and mili-
tary practice. Their importance is obvious, However, it is manifestly im-
possible in a book of this size to describe the characteristics of individual
fractures. Hence, this section will be limited to a discussion of the genem]
principles of examination of the patient with a fracture.

The classic physical signs common to all fractures are local tenderness,
loss or impairment of function, deformity, abnormal mobility and crepitus.
In addition the signs of injury to joints, soft tissue, blood vessels and
nerves may be present. The state of the peripheral nerves and the blood
vessels in an injured extremity must be known to the attending doctor
every moment the patient is under his care.

The examiner rapidly appraises the general condition of the patient
(“survey examination”) and notes how the injured extremity is held or
protected. The diagnosis may be suspected by inspection alone, as in in-
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juries about the shoulder, wrist, ankle or hip. Loss of function is apparent
in the manner the patient moves or protects the injured region. The
pulses distal to the injury are checked. The nerve function is determined
by having the patient move the joint or joints distal to the injury.

Deformity is determined by inspection of the injured extremity and
comparison with its opposite member. It is an important sign, but soft-
tissue swelling from edema or hemorrhage may be misleading. Gentle
palpation of the region may disclose whether the deformity is skeletal or
soft-tissue, but if doubt exists, a distinction between fracture and sprain
can be made only by an x-ray examination.

Shortening of an injured limb is a valuable sign. The measurement
of the normal comparable extremity is compared with the measurement
of the injured limb. The radial and ulnar styloids are excellent land-
marks for comparison at the wrist. The legs are measured from the ante-
rior superior iliac spine to the internal malleolus on the same side.

Local tenderness or pain on pressure js determined unless the sub-
jective pain the patient has is obvious. The bone may be gently tapped,
twisted, or sprung to elicit pain, as in suspected subperiosteal fractures
when the diagnosis is not clear. However, it is barbaric to elicit this sign
in the presence of an obvious fracture.

Abnormal mobility may be elicited by active or passive motion of the
involved bone. Its chief significance lies in the fact that it is absent in
incomplete or impacted fractures, so its absence does not rule out the
possibulity of fracture. If present, the demonstration of the sign is painful
and will increase the local soft tissue injury, and while it is a classic sign
of fracture, it must be rarely sought.

Crepitus (the harsh grating sound heard or the grating sensation trans-
mitted to the examining fingers when the broken ends of the bone move
upon each other) is produced as the examiner moves the bone with his
hands, one above and one below the suspected site of fracture. This,
again, is a classic sign of fracture, but it is rarely necessary. ’
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APPENDIX

CHECK LIST FOR THE PHYSICAL EXAMINATION
1. General Appraisal of the Patient

Note the patient’s general appearance, facial expression, development
and nutrition. Make an estimate of his mental capacity. Reflect on the
possibility of endocrine imbalance. Note his hygiene. Be cognizant of
pain, dyspnea, orthopnea and unusual posture or gait. Scrutinize the skin
for pallor, cyanosis, jaundice, pigmentation or eruption. Record the tem-
perature, pulse, respiration, blood pressure and weight.

2. Head

Contour, deformity, tumors or abnormal pulsations, condition of the
hair and scalp, pediculosis. Rapid cranial nerve tests.

3. Eyes

Pupils—size, equality, regularity and reaction to light and accommoda-
tion. Position and movements of eyeballs. Condition of the conjunctivae
and sclerae, jaundice. Gross vision and visual fields. Ophthalmoscopic
examination of the media and eyegrounds.

4. Nose

Discharge, deformity, obstruction, perforation of the septum.
5. Mouth

Systematically inspect the lips, the teeth, the alveolar ridges, buccal
mucosa, the hard and soft palates, the floor of the mouth, the tongue, the
tonsils and the oral pharynx. Note the condition of the teeth and the
presence of dentures. Remove dentures and inspect all surfaces for evi-
dence of irritation or erosion of the mucous membrane. Note tremor or
deflection of the protruded tongue. Palpate the tongue, the buccal mucosa
and the floor of the mouth. Palpate any obvious or suspected lesion.
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6. Ears

Gross hearing, condition of canal, dermoid cysts, tophi, otoscopic ex-
amination.

7. Neck

Symmetry, mobility, sinus tracts, swellings, abnormal pulsations, posi-
tion of trachea, the size, shape and consistency of the thyroid gland, thrill
or bruit. Size, consistency, position and character of palpable cervical
lymph nodes. Palpate the subclavian artery and the carotid bulb.

8. Thorax

Size, shape, chest expansion and respirations.

9. Breasts

Size, shape and symmetry. Note position of nipples, dimpling of skin,
retraction of nupples or excoriation of areola. Palpate for masses, tender-
ness and general consistency of breast. Palpate axillary and supraclavicular
lymph nodes. Transillumination of masses or questionable masses.

10. Lungs

Inspection.  Type of respiration, symmetry of respiratory move-
ments.

Palpation.  Estimate of chest expansion, fremitus and intercostal
tenderness.

Percussion. Resonance, position of lung bases, excursion of dia-
phragm.

Auscultation. Breath sounds, voice and whisper, friction rub or
adventitious sounds.

11. Heart

Inspection.  Movements of the precordium, position and character
of the apex beat.

Palpation. Apex impulse, thrills, shocks or abnormal pulsations.

Percussion. Heart borders, mediastmal dullness.

Auscultation.  Character, rate and rhythm of heart sounds, mur-
murs or friction rub.

12. Inguinofemoral Regions and Male External Genitalia

Acquire the habit of examining the male external genitalia and the in-
guinal and femoral canals in both sexes before cxamining the abdomen.
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Identify the landmarks. Feel the spermatic cords and the external inguinal
ring. Palpate for hernial masses and impulses. I there is a mass, is it
reducible, does it transilluminate, arc there signs of inflammation? Feel
the femoral artery, identify the saphenous canal. Look for hernia, saphe-
nous varix and enlarged inguinal Jymph nodes.

13. External Genitalia, Male

Scars, ulcers, eruptions, urcthral discharge. Note deformity of prepuce
or meatus. Scrotum and contents, size, consistency and shape of the tes-
ticles. Identify the epididymis. Look for hydrocele, varicocele or cysts.

14, Abdomen

Inspection.  Contour, symmetry, mobility with respiration, abnor-
mal movements, dilated veins, condition of umbilicus, scars of previous
operations, hemia.

Palpation. Tone of abdominal wall, resistance or spasticity. If
tenderness, one-finger palpation for accurate localization. Are there in-
cisional herniae or abnormal masses?

Organs
Liver—size, tenderness, movements with respirations, edge.
Spleen—palpable, size, splenic notch, mobility.
Kidneys—location, mobility, costovertebral tenderness.
lélrinary Bladder—area of dullness, palpable, when did the patient last
void?

15, Extremities

.Color of skin, development, length, deformity, scars, ulcerations, club-
bing of fingers, liver palms, abnormality of vascular tone, tremor, muscu-
lar atrophy, muscle tone or paralysis. Note pulsations of radial, brachial
femoral, popliteal, antenor and posterior tibal, and dorsalis pedis arteries.
Study the color of the lower extremities on elevation and dependency.
16. Reflexes

Biceps, triceps, abdominal, cremaster, quadriceps, Achilles and plantar
Tesponses in all cases. Romberg sign and Babinski reflex 2s indicated.

17. Joints

Limitation of motion, swelling, heat, fluid, crepitation.
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18. Spine

Inspection. Gait, posture, curvatures, motions. Special tests—
straight leg raising, flexed leg raising, hyperextension of hip and back.

Palpation. Musculature of back, tenderness spasm, areas of thick-
ening, nodules.

Measurements.  Chest expansion, circumference of thigh and calf.

19. Female Genitalia; Pelvic Examination

Condition of introitus, urethra, clitoris, labia. Look for cystocele and
rectocele. Make cytologic smear prior to palpation of vagina, Bimanual
palpation for size, position, shape and consistency of uterus. Palpation of
adnexae. Rectal examination or combined rectovaginal examination for
posteriorly placed uterus or masses in the pouch of Douglas. Speculum
examination of the vagina and cervix for discharge, bleeding, erosion,
chronic cervicitis or neoplasm.

20. Rectum

Condition of perianal skin, perineum, pilonidal sinus, hemorrhoids,
fissures, fistulae, sphincter tone, evidence of prolapse. Size, shape and
consistency of prostate gland. Palpability of seminal vesicles. Inspect
examining finger for pus, blood or feces. Guaiac test for occult blood
in feces. Proctosigmoidoscopy.

Summary

Summarize positive physical findings in an orderly fashion.
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(ltalic numbers designate pages upon which pertinent illustrations appear.)

ABDOMEN, acute, auscultation of, 115
blueing of umbilicus in, 122
detection of mass in, 119
differential signs in, 122-136
examination of, 114-122
fist percussion of lower antenor

thoracic wall in, 121, 122
iliopsoas test in, 120, 121
inspection of, 114
Murphy's sign in, 122
obturator test in, 121, 121
outlning area of tendemess in,

117,118
palpation of, 115-119, 118
pelvic and rectal examinations in,

119
percussion of, 119
peristalsis in, 115
pulse in, 114
sign of contralateral tenderness in,

of cough tenderness in, 115
of inspiratory arrest in, 122
of rebound tenderness in, 120
spasm of, detection of, 115, 116
in pneumonia or pleural effu-
sion, differentiation of, 149

Abdomen, acute, special tests in diag-

nosis of, 120

aneurysm of, mpture of, differential
signs, 130

appraisal of abnormal findings in,
107-114

auscultation of, 102

bullet wounds of, 299

examination of, 101-144, 343
appraisal of abnormal findings in,

107-114

ballottement in, 109
draping of patient for, 102
elective, 101107
pitfalls in, 107

fluid in, detection of, 108, 109, 110,
112

hernia of, definition of, 92

high-velocity shell wounds of, 299

injuries of, 298-308. See also Abdo-

men, penetrating wounds of.

causes of intractable hypotension

in, 303

intra-abdominal hemorrhage in,
302

massive peritoneal contamination
in, 304
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InpEx

Abd acute gastric

Abd, injuries,
305-308
oligemia 1n, 302
penttonitis due to, 302
physical signs of, 301-305
shock due to, 302-305
failure of blood pressure to re-
spond to transfusion in, 302
1nspection of, 101
mass in, appraisal of, 107
consistency of, 108
in presence of ascites, ballottement
m detection of, 109
mobility of, 108
sepsitwity of, 108
shape of, 108
structures simulating, 107
normal location of viscera in, 103
of infants and children, auscultation
of, 146
examination of, 145-156
general conduct of, 145
mspection of, 145
palpation of, 146
syndromes in, 146-156
of injured patient, exammation of,
273
palpation of, 102, 118
incorrect method of, 117
penetrating wounds of, 298-305
appearance of, 301
effect of position and trajectory
on probable course of missile
in, 300
morphine therapy for, 299
physical examination n, 301
posttion of subject when hit in
appraisal of, 299
previous treatment and medica-
tion in appraisal of, 299
time factor in appraisal of, 298
woundmg agent in appraisal of,
299

P &

b

Ppostop r
dilatation in, 140
auscultation of, 137
danger signals in, 138
effect of antibiotics upon,
138, 142
distention of, 139
examination of, 136-144
fever and, 137
functional ileus in, 139
gas pains in, 139
hemorrhage in, 143
jleus in, 139
inspection of, 137
intestinal obstruction in, 143
pain in, 136
palpation of, 137
paralytic tleus in, 139
percussion of, 137
pentonitis in, 140
pulse rate and, 136
residual abscess in, 141
Tespiratory 1ate and, 137
temperature and, 137
uncomplicated, 136
urinary retention and, 138
reflexes of, testing of, 106
spasm of, of acute abdomen, in poeu-
monia or pleural effusion, differ-
entiation of, 149
testing for, 115, 116
stab wounds of, 299
surgery of. See Abdomen, postopera-
tive.
viscera of, normal location, 103
wounds of. See Abdomen, injurses of
and Abdomen, penetrating wounds
of.
Abscess, alveolar, acute, 52
axllary, 171, 172
Bartholin, 229
cervical, deep, and cellulitis, 54
collar-button, of hand, 164, 167
ischiorectal, 258, 258

percussion of, distinction
ovarian cyst and ascites in, 110

lung, postoperative, 80
perirectal, 258, 258
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Abscess, peritonsillar, 29
periurethrof, 89
psoas, 99
residual, following abdominal sur-
gery, 141
retropharyngeal, 29, 29
subcutaneous, in hand, 164
bdiaphragmatic, postop
85
diagnosis of, 82
etiology of, 82
prevention of, 82
symptoms of, 82
subphrenic, right anterior superior,
X-ray appearance of, 84
supra levator, 258
Acmmegaly, 11
hands in, 10
Acromioclavicular joint, dislocation of,
326

ive, 82~

Acute abdomen. See Abdomen, acute.
Adenitis, acute mesenteric, in infants
and children, 149
femoral, 99
Adenoid facies, 28
Adenoma, solitaty, of thyroid gland, 45
Adenosis of breast, 65
Adnexa uteri, palpation of, 234
Adson’s vascular compression test, 50
A, free, in peritoneal cavity, tympany
over liver as evidence of, 127, 128
Airway, adequate, in cerebral injuries,

in injured patient, provision for,
27

Alimentary tract, duplication of, 148
Alveolar abscess, acute, 52
American Cancer Society, seven danger
signals of cancer, 263
Anaerobic clostridial mfections and gan-
grene, 205-207
Anal. See also Anus and Anorectal.
canal, anatomy of, 244, 244
Palpation of, 246, 247
stenosis of, 155
crypt, 226, 245

347

Anal fissure, 254, 255
fistula, 245, 254
Salmen’s law for location of inter-
nal opening of, 255, 256
membrane, imperforate, 155
musculature, identification of, 247
palpation of, 247, 248
papillac, 245
hypertrophy of, 245, 256
sphincter, external, fibrosis of, 258
stricture, 258
Anemia, sickle cell, ulcer associated
with, 201
Aneurysm, abdominal, rupture of, dif-
ferential signs, 130
aortic, dissecting, differential signs,
130
false, 197
of peripheral artery, 197
traumatic, 197
Angina, Ludwig’s, 54
Vincent’s, 52
Angioma over anterior chest wall, 71
spider, 111
Ankle clonus, testing for, in cerebral in-
junes, 277, 278
fracture of, 334
injuries of, 333
jerk, testing for, in cerebral injuries,
278
sprained, 333
Anorectal. See also Anal and Anus.
anatomy, 244, 245
examination, 243-260
conduct of, 243-253
positions for, 243
lesions, 254-260, 255
mucosa, relationship of muscles to,
245
region, inspection of, 246
palpation of, 246-249
Antibiotic, effect of, on clinical picture
of peritonitis, 135
on danger signals in postoperative
abdomen, 138, 142
therapy, prolonged, effect of, on
tongue, 25
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Anus. See also Anal.
absence of, 155
and rectum, See Anorectal.
carcinoma of, 259, 260
external sphincter of, palpation of,
247,248
internal sphincter of, palpation of,
247,248
malformations of, 155, 156
sphincter muscles of, 247, 248
Anxiety state, hands in, 10
o

Aorta, abdominal thromb
of, 191, 192

Aortic aneurysm, dissecting, differential
signs of, 130

Appearance of patient, significance of, 9
Appendicitis, acute, classic, auscultation
in, 123
cough tenderness in, 123
differential signs of, 123
inspection in, 123
palpation in, 123
pelvic examination in, 123
rectal examination in, 123
differential signs of, 123-126
variants of, differential signs of,
123
and acute mesenteric adenitis, differ-
entation of, in infants and chil-
dren, 149
iliac, differential signs of, 125
in infants and children, 148
pelvic, differential signs of, 124
iliopsoas test in, 124
obturator test in, 124
retrocecal, differential signs of, 123
with nondescent of cecum, differen-
tial signs of, 125
Appendix testis and testis, torsion of,
154
vermiform, positions of, 125
Appraisal of patient, general, 9-12, 341
Arboflavinosis, tongue in, 25
Arm, See also under Extremity(ies).
furuncle of, 164
routine examination of, 157
Arthenoblastoma of ovary, 241

InpEX

Atterial gcelusion, acute, and acute
thromboph!ebitis, differential di-
agnosis of, 183

chronic segmental, 191
determination of level of, 193

Arteriosclerosis and th boangiitis ob-
literans, differential disgnosis of,
195

obliterans, 188
nail changes in, 188, 189
of leg, color changes in skin on ele
vation and dependency in,
189
inspection in diagnosis of, 188
palpation in diagnosis of, 189
signs of, 188-190
venous §lling time in, 190
progressive, dry gangrene of foot in,
203

ulceration due to, 202
Arteriovenous fistula, 197
Artery(ies), axillary, palpation of, 158

brachial, palpation of, 158, 158

disorders of, 188-198
dorsalis pedis, palpation of, 159, 161

embolic occlusion of, 191

common sites of, 194

femoral, palpation of, 159

segmental occlusion of, 192, 193

iliac, segmental occlusion of, 192

peripheral, aneurysm of, 197

popliteal, palpation of, 159, 160

pul y, pul bolism with

occlusion of major branches of, 79

radial, palpation of, 158, 158

thrombosis of, 190

tibial, anterior, palpation of, 159

posterior, palpation of, 159, 160

ulnar, palpation of, 158, 158
Athritis of spine, 222

septic, of hip, 224

tuberculous, 176
Ascites and ovarian cyst, differentiation

of, 109, 110
ballottement in detection of mass in
abdomen in presence of, 109
Asphyxia, traumatic, 296




Inoex

Aspintion in tension pncumothorax,
293

preumonia, 78

Ateleetact 1

ative,

s st b ¥

K]
Atrophy, Sudeck's, 198
Auricular lymph nodes, posterior, dia-
gram of, 38
Aucultation, importance of, 70
Axdllary abscess, 171, 172
artery, palpation of, 158
nodes, palpation of, in breast cxami-
nation, 58, 62
vein, thrombosis of, 187

BAfzmsxx’s sign, testing for, in cerebral
injuries, 278
Back, examination of, 210-215
stepsin, 211
hyperextension of, as test of motions
of spine, 214
inspection of, 210
of 2i;\ajux'ed Ppatient, examination of,

palpation of, 210
in prone position, 214
peneu:ating wounds of, physical ex-
amination in, 301
Baker's cyst, 171
Ballottement in detection of mass in ab-
domen in presence of ascites, 109
Bartholin abscess, 229
cyst, 229
method of palpation of, 231
gland, examination of, 229
Basal cell carcinoma of face, 18, 19
Bennety’s fracture, 328
B{bliogmphy, 337-340
iceps reflex, testing for, in cerebral in-
Juries, 278
Bjtendon, Tupture of, 170, 171
ile flusc\‘S, malignant obstruction of,

Petitonitis in rupture of liver, 306

i3ty system, anomaltes of, in infants
and children, 148
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Bites, human, infcction of hand from,
148, 164
Bladder and urcthra, injuries of, 310
catheterization in, 310
cxtravasation of urine in, 312
in fracture of pelvis, 310
cxamination of, 106, 343
intraperitoneal rupture of, 311, 312
normal location of, 103
palpation of, 106
percussion of, 106
rupture of neck of, above prostate
gland, 311, 312
Bleeding. See also Hemorrhage.
from nipple of breast, appraisal of, 62
history of, 7
Blood loss, control of, in injured patient,
272
occult, in feces, test for, 249
pressure in response to transfusion,
failure of, in shock due to abdom-
inal injuries, 303
vessels, peripheral, special examina-
tions of, 178-199
Blueing of umbilicus in acute abdomen,
122
Brachial artery, palpation of, 158, 158
plexus mjury, 321
Brain. See also Cerebral.
penetrating wounds of, 280
Branchial cleft cyst, 47, 48
sinus, 47, 48
Branchiogenic carcinoma, primary, 40
cysts and sinuses, 45, 47, 48
Branham's sign, 197
Breast, adenosis of, 65
carcinoma of, 63, 64
dimpling of skin in, 60, 61, 63
inflammatory, 63
peau d'orange in, 63, 64
cystic mastitis of, 65
demonstration of mobility of, 61
dagram showing Frequency of cancer
in each quadrant of, 60
displacement of nipple of, 60
examination of, 55-67, 342
importance of, 55
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Breast, examination of, palpation of
axllary regions 1n, 58
of supraclavicular region in, 57
fat necrosis of, 65
fibroadenoma of, 65
inspection of, 56, 56
intraductile papilloma of, 63
mverted nipple of, 60
lesions of, 63-67
mass or nodule in, apprassal of, 59—
62

dimpling of skin in, 60, 61, 63
enlarged axillary or supraclavic-
ular nodes associated with, 62
fixation of, 60
location of, 59
sensitivity and consistency of, 59
transillumination of, 62
mpp]z 2of, apprasal of bleedmng from,

displacement of, 60
distortion of, 60
mverston of, 60
etractions of, 60, 63, 64
normal, variations in, 55
of male, lesions of, 67
Paget’s disease of, 63, 64
palpation of, 57, 58, 59
single or multiple lesions in, signifi-
cance of, 59
supernumerary, 66
transillumrmation of, 62
trauma to, 65
tuberculosis of, 66
virgin, 55
Breath, shortness of. See Dyspnea.
Breathing, See Respiration.
Buccal mucosa, carcinoma of, 24
mspection of, 19
palpation of, 21, 22
Buerger's disease, 195
Bullet wounds of abdomen, 299
Bunion, 175
Bursa, semimembranous, 171
Bursitis, acute, of hip joint, 224
olecranon, 170
meatellar. 172, 173

InoEx

Bursitis, radichumeral, 170
subacromial, 170
subdeltoid, 170

Buttocks, penetrating wounds of, phy-
sical examination in, 301

Car£ au lait spots, 73
Calculi of prostate gland, 254
Callus, 168
Canal, ingumal. See Inguinal canal,
of Nuck, hydrocele of, 99
Cancer. See also Carcinoma,
detection of, pitfalls in, 266
special aspects, 265
special examination for, 261-267
metastatic, cervical lymph nodes i,
35

in supraclavicular lymph node, 39
of scalp and neck, 17
of pancreas, migrating phlebitis asso-
cated with, 166
palpable, 262, 263
seven danger signals of, 263
visible, 261, 262
Carbuncle of hand, 163, 167
on neck, 53
Carcinoma. See also Cancer.
basal cell, of eyelid, 18
of scalp and face, 17
epidermoid, of face, 18
of scalp and face, 17
in siu, 239
of anus, 259, 260
of apex cf lung, Homner's syndrome
in, 74
of breast, 63, 64
dimpling of skin in, 60, 61, 63
m male, 67
inflammatory, 63
peau d'orange in, 63, 64
of buccal mucosa, 24
of cervix, 239
international classification of, 239
of colon, acute obstruction due to,
signs of, 133



InpEx

Carcinoma, of colon, and rectum, dis-
tribution of, 250

of endometrium, 240

oflip, 24,25

of oral cavity, 21-25

of parotid gland, 32, 32

of prostate gland, 254

of recturn, 259

of thyroid gland, 36, 37

of tongue, 24

of vulva, 238

primary branchiogenic, 40
Corci AT

4 5 ¥

187
Cardiac. Sece also Heart.
tamponade, 295
ausculeation in, 295
ﬂuoroseopy in, 295
inspection in, 295
percussion in, 295
pericardiocentesis in, 296
Carond body tumor, 47, 49
Carpal scaphoid, fracture of, 328
Cartilages of knee, injured, determina-
tion of location of, 332
Caruncle, urethral, 228
Cathetenzation in injuries of bladder
and urethra, 310
Causalgia, 324
Cecum, mnondescent of, dicitis

351
Cerebiral injurics, state of consciousness
in, 276
of pupils in, 276

technique of testing for peripheral
reflexes in, 278
testing for ankle clonus in, 277,
278
jerk in, 278
for biceps reflex in, 278
for knee jerk in, 278
for plantar responsc in, 278
for radial periosteal reflex in,
278
for triceps reflex in, 278
x-ray examination in, 280
Cervical. See also under Neck.
abscess, deep, and cellulitis, 54
cord injuries, position assumed by
patient in, 315
disk, hemiated, 50
lateral herniated, localization of, 51
lymph nodes, deep, diagram of, 38
effect of pediculosis of scalp on,
37
enlarged, 35-41
character and location of, 39
characteristics of, 35, 39

PP
with, differential signs of, 125
normal location of, 103
palpation of, 106
Cellubtis and deep cervical :!bscess, 54
clostridial, 207

y foll débrid

for, 208
Cerebral injuries, 275-281
adequate airway in, 275
Babinski's sign in, 278
determmation of neurologic deficit
in, 276
diffuse, 279
eyeground examination in, 276
motor and reflex activity in, 277
Ppenetrating, 280
Poor prognostic signs in, 276

determination  of primary
lesion in, 39

diagnosis of, 35

significance of fuctuation in,
37

examination of, 3541
Hodgkin’s disease of, 36, 37
in acute pyogenic infections, 37
in Hodgkin’s disease, 37
in metastatic cancer, 35
in tuberculosis, 36, 37
superficial, diagram of, 38
neuritis, 49
nucleus pulposus, dislocation of, 50
pain, obscure, appraisal of, 49-52
Cervical regions, low ver, herniated disk
in, 50
nb, 49
Cervicitis, chronic, 238
Schuller’s test in, 238



352

Cervix, carcinoma of, 239
international classification of, 239
leukoplakia of, 238
palpation of, 233
polyp of, 238
Schiller’s test for lestons of, 236
speculum examination of, 235, 236
Chadwick’s sign, 240
Chancre, appearance of, 237
on lip, 26
Chancroid, diagnosis of, 238
Charcot’s disease, 176
Cheek, palpation of, 21, 22
an

InpEX

Chest, wall, moles on skin of, 71
neurofibrora of, 72
nonpenetrating wounds of, 287
Progenic infections of, 71
sarcoma of, 73
senile warts on skin of, 71
tumors of, 71-75
wens on skin of, 71

wounds of, 287-289
classification of, 287

Cheyne-Stokes breathing, 69

Chief complaint; 5

Children and infants, abdomen of. See

Chest, 1
70
barrel, 68
deformities of, 70
examination of, 68-85, 342
elective, 68-75
observation of respiratory move-
ments during, 69
position of patient in, 68
expansion, measurement of, 214
flail, traumatic, 286
flat, 69
funnel, 71
injuries of, 283-297
inspection of, 68
of injured patient, 273
open wounds of, 287
penetrating wounds of, 287
percussion and auscultation of, 70
postoperative, 75-85
time factor in, 75
wall, angioma over, 71
chondroma of, 73
chondrosarcoma of, 73
eosinophilic granuloma of, 74
fibrosarcoma of, 72, 73
hemangiomz on skin of, 71
infections of, 71
injuries of, 283-289
intrathoracic injury without dam-
age to, 296
lesions of, 70-75
lipoma of, 72
lower anterior, fist percussion of,
in acute abdomen, 121, 122

T of,

Abd. of infants and children.
Cholecystitis, acute, 111
auscultation in, 126
differential signs of, 126
fist percussion sign in, 126
inspection in, 126
inspiratory arrest in, 122, 126
palpation in, 126
Chondroma of chest wall, 73
Chondrosarcoma of chest wall, 73
Curculation, impaired, evidences of, in
varicose veins, 179
Cirrhosis of liver, hands in, 10
Claudication, intermittent, 191
Clawhand, ulnar, 320
Clitoris, examination of, 228
Cloquet, gland of, 90
Clostridral cellulitis, 207

£, 1hrid, t

for, 208

bic, and gang

205-207
myositis, diffuse, 205
localized, 206
Clostridium perfringens in wounds, 205
welchii in wound, 205
Clubbed fingers, 10, 12
Coin test in pneumothorax, 290
Collapse, pulmonary. See_ Pulnionary
collapse.
Collar-button abscess of hand, 164, 167
Collateral ligament, medial, injury of,
332
laxity, test for, 332



InpEX

Colles' fracture, 328
Colon, carcinoma of, acute obstruction
due to, signs of, 133
distribution, 250
diverticulitis of, differential signs in,
129
examination of, 106
obstruction of, signs of, 132
palpation of, 106
sigmoid, examination of, 249
Color changes in skin on clevation and
dependency in arteriosclerosis obliter-
ans of leg, 189
Comparative tourniquet test, 181
Complaint, chief, 5
Compression of nerve root due to herni-
ated cervical disk, 51
of spinal cord due to herniated cervi-
cal disk, 50
test, 158
for fractured rib, 284, 285
vascular, of Adson, 50
Concussion, cerebral, 277
Condylomata acuminata, 237

Consciousness, state of, in bral in-
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1.1

Cough d in acute
115
in classic acute appendicitis, 123
in peritonitis, 135
Courvoisier's law, 113
Cowper's glands, 249
Coxa plana, 223
vamna, 224
Cranial nene function, test for ap-
praisal of, 279
Crepitus in fracture of extremity, 335
Cructate ligament laxity, test for, 331,
332
rupture of, 332
Crunch, mediastinal, 294
Crypt(s), anal, 245, 255
of Morgagni, 245
Cullen’s sign in acute abdomen, 122
Cushing's disease, face in, 11
Cyst, Baker’s, 171
Bartholin, 229, 231
branchial cleft, 47, 48
branchiogenic, 45, 47, 48
epithelial, in mouth, 26

juries, 276
Contracture, Dupuytren's, 169, 169
Volkmann's ischemic, 170
Contmalateral tendemess, sign of in
acute abdomen, 121
Contusion of heart and pericardium,
297
of knee, 333
of lung, 296
Convergence, failure of, in exophthal-
mos, 43
Cor pulmonale, acute, in pulmonary
embolism, 79
Cord, cervical, injuries of, position as-
sumed by patient in, 315
spermatic, hydrocele of, 95
spinal, injury to, test for, 315
Costal cartilages, berculosis of, 71
Costochondral junction, tender, 73
separation of rib, 286
v bral angle

testin,
for, 118 ¢

P See Dermoid.
of epididymis, 88, 88
of hydatid of Morgagni, 88, 88
of umbilical cord, 150
ovarian, 241
and ascites, differentiation of, 109,
110
ruler test for detection of, 110
sebaceous, behind ear, 16
of scalp and face, 16
on skin of chest wall, 71
thyroglossal duct, 27, 45
urachal, 150
Cystic hygroma, 47, 48
mastitis, chronic, 65
Cystocele, diagram of, 229
Cytology smoear of vagina, 227, 277

Daxcer signals of cancer, 263
Decubital ulcer, 201
de Quervain’s disease, 169
Dermoid above orbit, 16

in mouth, 27

of scalp and face, 16
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Diabetes, circulatory gangrene in, 204
Diabetic gangrene, 204
Diaphragm, congenital hernia of, 151
Dugits, supemumerary, 168
Dilatation, acute gastric, postoperative,
140
Dimpling of skin in carcinoma of breast,
60, 61, 63
Disk, herniated cervical, 50
lateral, localization of, 51
intervertebral, ruptured, 219
Jocation of, 220
Dislocation and fracture of shoulder,
326
fracture, of spine, 314
of acromioclavicular joint, 326
of cervical nucleus pulposus, 50
of head of radius, 327
of hip, 328
congenital, 222
posterior, position of patient with,
329

of olecranon, 327

of semilunar bone, 328

of shoulder, anterior, 326, 326
posterior, 326
subcoracoid, 326 326

InpEx

Duct(s), Wharton's, exposure of orifices
of, 20
Duodenal or gastric ulcer, perforated,
differential signs in, 127
ulcers, perforated, with slow leahage
of duodenal contents, differ-
ential signs in, 128
posterior perforation of, differential
signs in, 128
Duodenum and small intestine, congen-
ital obstruction of, 148
rupture of, 307
Duplication of alimentary tract, 148
Dupuytren’s contracture, 169, 169
Dyspnea, 70

Ear, embryological derivation, 46
examination, 14, 342
sebaceous cyst behind, 16

Ectopic pregnancy, ruptured, 241

Edema of lymphatic origin, 198
pulmonary, traumatic, 297

Effort thrombosis of deep veins of leg,
187

Effusion, pleural, or pneumonia and
spasm of acute abdomen, differentia-
tion of, 149

of thumb, 328 Elbow joint, injuries of, 327
i ion of abd postoperative, normal landmarks of, 327
139 tennis, 170

Diverticulitis, acute, differential signs
in, 129

Diverticulum, Meckel’s, in infants and
children, 148

Dorsalis pedis artery, palpation of, 159,
161

Dorsiflexion sign in thrombophlebiti

Elective examination, 1-267

Elephantiasis, 199

Elevation of scapula, congenital, 171

Embolic occlusion, acute, signs of, 191
common sites of, 194

Embolism, pulmonary, See Pulmonary
Lol

P

184
straight leg raising plus, as test of
motions of spine, 213
Dropped finger, 169
Duct(s), Stensen’s, exposure of onfice
of, 20
palpation of distal portion of, 21,
22,30
submaxillary, exposure of orifices of,
20
thyroglossal, cyst of, 27, 45

Embolus, acute, signs of occlusion due
to, 191

Embryological denvation of lower face,
ear and upper neck, 46

Embryoma of kidney, 154

Emergency examination, 271-335

Emphysema, mediastinal, 293
subcutaneous, 294
traumatic, 293

Endometriosis, 242

Endometrium, carcinoma of, 240



InpEx

Enterocele, diagnosis of, 233
diagram of, 230
Epidermoid carcinoma of face, 17, 18
Epidermophytosis, 172, 173
enlarged subinguinal lymph nodes
due to, 90
lymphangitis complicating, 172, 173
Epididymis, cyst of, 88, 88
Epididymitis, 88, 88
Epididymo-orchitis, 88
Epiphysis, upper femoral, slipping, 224
Epiphysitis, upper femoral, 224
Epispadias, 87
Epithelial cyst in mouth, 26
inclusion cyst. See Dermoid.
Epulis, 26, 27
Erb’s palsy, 321
Exrysipelas, necrotizing, 207
Erytlxcrmalgia, 196
Erythromelalgia, 196
Examination. See under type of exami-
nation or region of examination, e g,
Elective examination; Physical ex-
i Breast, inati of,

ete.
Exophthalmic goiter. See Hyperthyroid-
ism.
Exophthalmos, eye signs associated
with, 43
in hyperthyroidism, 43
Exp.iraticn, forced, and gasping inspira-
tion, 70
Extra-ocular movements, testing of, 13
Extremity(ies) and spine, injuries of,
314-335
examination of, 157-177, 343
elective 157-161
fracture of, abnormal mobility in, 335
crepitus in, 335
deformity in, 335
general principles of examinatjon
for, 334
local tenderness in, 335
Yoss of function in, 335
shortening of injured limb in, 335
ganglion in, 169
gangrene of, 202-209
glomus tumors of, 170

355

Extremity(ies), inflammatory and
specific discases of joints of, clin-
ical manifestations of, 176

joints of. Sce Joints of extremities.
lower, arteriosclerosis obliterans of,
188-190
elcctive examination of, 159-161
following débridement for clostrid-
ia} cellulitis, 208
inspection of, 159
measurement of, 214
melanocarcinoma of, 168
muscle tenderness and vein tender-
ness in, distinction between,
184, 185
palpation of, 159
signs of acute thromboss in, 190
testing reflexes of, 214
melanoma of, 168
miscellaneous lesions of, 168-176
of injured patient, examination of,
273
signs of acute thrombosis in, 190
ulcer of, 200-202
upper, elective examination of, 157

Eye(s), abnormalities of, significance

of, 13

examination, 13, 341

in hyperthyroidism, 13

in icterus, 13

in morphine intoxication, 13

in retro-orbital tumors, 13

in syphilis, 13

signs associated with exophthalmos,
43

state of pupils of, in cerebral in-
juries, 276

Eyeg in bral in-
juries, 276
Eyelid, basal cell carcinoma of, 18

Face and head, injuries of, 275-282
and scalp, lesions of, 14
epidermoid carminoma of, 18
Iower, embryological derivation, 46
significance of appearance of, 9

Facial bones, fracture of, 281



356

Facies, adenoid, 28
Fascial spaces and tendon sheaths of
hand, diagram, 165
of hand, infection of, 166
Fat necrosis of breast, 65
Feces, test for occult blood in, 249
Felon, 163, 163, 167
Female genitalia and pelvis, examina-
tion of, 225-242
Femoral adenitis, 99
and inguinal regions, examination of,
86-100
artery, palpation of, 159
segmental occlusion of, 192, 193
canal, palpation of, 97, 98
epiphysis, upper, slipping, 224
epiphysitis, upper, 224
hernia, 97
irreducible, 97
site of origin of, diagram, 95
strangulated, 97
nerve injury, 323

IvpEx

Fissuring, horizontal, of tongue, 25
longitudinal, of tongue, 25
Fist percussion of lower anterior tho-
racic wall in acute abdomen,
121, 122
sign in acute cholecystitis, 126
Fistula, anal, 245, 254
Salmon’s law for location of in-
ternal opening of, 255, 256
arteriovenous, 197
Flail chest, traumatic, 286
Fluid within abdomen, detection of,
108, 109, 110, 112
Fl in cardiac tamp
Flutter, mechanics of, 288
Foot, dorsiflexion of, in thrombophlebi-
tis, 184
gangrene of, 174, 203
infections of, 174
Madura, 208
melanoma of, 168
painful, 174-176

de, 295

palsy, test for, 323 strain, 174
region, palpauon of, 97-99, 98 stress fracture of, 174
Femoro-iliac  thrombophlebitis, acute, ~Footdrop, 322

182
Femur, fractures of neck of, 329
position of patient with, 329
Fever, postoperative, 137
Fibroadenoma of breast, 65
Fibroadenosis of breast, 65
Fibroids of uterus, 240
bimanual palpation of, 232
Fibrosarcoma of chest wall, 72, 73
Fibrosis of external sphincter ani, 258
Finger(s), clubbed, 10, 12
dropped, 169
gangrene of, in Raynaud’s disease,
196
Iittle, and thumb opposttion in test
for median nerve injury, 317
mallet, 169
shape of, 10
trigger, 169
web, 168
Fissure, anal, 254

Forearm, furuncle of, 164
Forehead, failure in wnnkling of, in
exophthalmos, 43
Fracture and dislocation of shoulder,
326
Bennett’s, 328
Colles’, 328
depressed, of zygoma, 282
dislocations of spine, 314
march, 174
of ankle, 334
of carpal scaphoid, 328 .
of extremity, abnormal mobility in,
335
crepitus in, 335
deformity in, 335
general principles of examination
for, 334
local tenderness in, 335
loss of function in, 335
shortening of injured limb in, 335
of facial bones, 281



InpEX

Fracture of metacarpal shafts, 328
of neck of femur, 329
position of patient with, 329
of nose, 281
of patella, 333
of pelvis, 313
injury to urinary tract in, 270,
310

of rib, 283
compression test for, 284, 285
inspection in, 283
palpation in, 284
percussion and  auscultation in,
284
of skull, 279
depressed, 280
of spine, 314
of sternum, 286
of surgical neck of humerus, 326
physical signs of, 334
Smith's, 328
stellate, of patella, 333
stress, of foat, 174
transverse, of patella, 333
Free air in peri 1 cavity,

357

Gangrene, definition of, 200
diabetic, 204
dry, 203, 203
ctiology of, 202
gas, 205
of fingers in Raynaud’s disease, 196
of foot, 174
traumatic, 204
complicated by circulatory gan-
grene, 204
wet, 203, 204
Gas gangrene, 205
pains in postoperative abdomen, 139
Gastric dilatation, acute, postoperative,
140
or duodenal ulcer, perforated, differ-
ential signs in, 127
Genitalia, external, adult male, 86-90,
342,343
inspection of, 87
female, examination of, 225-
242, 344
inspection of, 228

ymp:
over liver as evidence of, 127, 128
Fretberg's infraction, 174
Funnel chest, 71
Furuncle of forearm, 164
of hand, 167

GALLBLADDER, 1 d isal

Geographic tongue, 26
Gingivitis, 26

Gland. See under name of gland or re-
gion of gland, e.g., Cloquet, gland of,
Parotsd gland, Submaxillary gland;
Thyroud gland, etc.

Glomangioma, 170

Glomus tumors of extremities, 170

Gouter, 41

d

£=) rr Of,
111

palpation of, 111
(.Examimtinn of, 104
inflammation of. See Cholecystitis.
Ganglion in extremities, 169
Gangrene, 202-209
and anaerobic clostridial infections,
205-207
and streptococeal infections, 207
bacterial, 204-209
circulatoxy, 203

41,44

colloid, 41

exophthalmic. See Hyperthyroidism.
Gonococcal mfection of joints, 176
Granuloma, eosinophilic, of chest wall,

74

inguinale, 238

venereum, 238
Granulosa cell tumor of ovary, 241
Graves’ disease. See Hyperthyroidism.
Groin, lymph nodes of, 90, 91

1

complicating
204

ymphatics of, 90-92

&ang

in diabetes, 204

Guiaiac test for occult blood in feces,
249
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Gums, inspection of, 19
G Tooie fadi

Y 8! gs) , 237-

242
Gynecomastua, 66, 67

Hair and scalp, examination of, 13

Hallux valgus, 175, 175

Hammer toe, 175, 175

Hand and wrist, injuries of, 327
carbuncle of, 163, 167
collar-button abscess of, 164, 167
diseases manifest i, 10
examination of, 10
fascial spaces of, diagram, 165
furuncle of, 167
infected, basic signs of infl

InpEX

Head and neck, infections of, 52-54
skin of, examination of, 12
examination of, 12-14, 341
position of patient in, 12
injury, type of, 277-280
Hearing, testing of, 14
Heart. See also Cardiac.
and pericardium, contusion of, 297
examination of, 342
lungs and thoracic wall, injuries of,
283-297
Hee), painful, 176
Hegar's sign, 240
Hemangioma of palate, 20
on skin of chest wall, 71
H Ipos, 229

in, 161
due to human bite, 164, 167
examination of, 161-168
local heat in, 162
tenderness in, 162
lymphadenitis in, 162
lymphangitis due to, 162
redness in, 162
summary of physical signs asso-
ciated with, 167
swelling in, 162
infection of fascial spaces of, 166,
167
of midpalmar space of, 166, 167
of subaponeurotic space on dorsum
of, 167
of tendon sheath of, 165
of thenar space of, 166, 167
melanoma of, 168
routine exammation of, 157
special entities of, 163-167
subcutaneous abscess in, 164
tendon sheaths of, diagram, 165
tenosynovitis of, 165, 167
thermal tactile surface of, 162
Volkmann's ischemic contracture of,
170
Hashimoto’s struma, 44
Head and face, injuries of, 275-282
and neck, examination of, 9-54
in injured patient, 273

Hematuria in injuries of kidney,
309
Hemophiliac joints, 176
Hemorrhage. See also Bleeding.
control of, in injured patient, 272
extradural, 277
following abdominal surgery, 143
in mupture of liver, 306
intra-abdominal, in abdominal in
jury, 302
in rupture of spleen, 307
subdural, 277
Hemorrhoidal tabs, external, 254
Hemorrhoids, anatomy of, 245
internal, 254, 255
thrombosed external, 254
Hemothorax, 289
Hernia, abdominal, definition of, 92
and the ingninal canal, 92-97
contents of, 92
definition of, 92
femoral, 97
irreducible, 97
site of origin of, diagram, 95
strangulated, 97
incarcerated, definition of, 92
inguinal, and hydrocele in child, 152
direet, 95, 95
site of origin of, diagram, 95
in infants and children, 152, 152
incarcerated, in child, 153



InpEX

Hemia, inguinal, incarcerated, tech-
nique of reduction of, 96, 96
indirect, 94, 94
in female, 99
site of origin of, diagram, 95
intra-abdominal, 151
irreducible, definition of, 92
of diaphragm, congenital, 151
parts of, 92
reducible, definition of, 92
reducibility of, 96
Richter's, definition of, 92
scrotal, 89, 95
irreducible, 89
strangulated, definition of, 92
umbilical, 151, 151
vaginal, posterior, 230, 233
Hemiated cervical disk, 50
lateral, localization of, 51
intervertebral disk, location, 220
Herpes labialis, 26
Hesselbach's triangle, examination of,
93

Hip(s) and spine, examination of, 210—
224

disorders of, 222224
hyperextension of, as test of motions
of spine, 213
joint, abduction and adduction of,
215,216
acute bursitis of, 224
dislocation of, 328
congenital, 222
examination of, 215
of motions of, 215
flexion of, 215, 216
hyperextension of, 215,216
injuries of, 328
motions of, 215, 216
posterior dislocation of, position of
Patient with, 329
Totation of, 215, 216
septic arthritis of, 224
te]escoping of, 222
.tuberculosis of, 223
Hlxschspmng's disease, 154
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Iistory, taking of, 5-8
Hodghin’s discase, cervical Iymph nodes
in, 36, 37
Horner's syndrome, 74
in carcinoma of apex of Jung, 74
Houscmaids' knee, 172, 173
Houston, valves of, 252, 253
Human bite infections of hand, 164,
167
Humerus, fracture of surgical neck of,
326
Hunchback, 218
Hutchinson's teeth, 26
Hydatid of Morgagni, cyst of, 88 88
Hydrocele, 87, 88
and inguinal hernia in chuld, 152
in infants and children, 153
of canal of Nuck, 99
of spermatic cord, 95
Hygroma, cystic, 47, 48
Hymen, examination of, 229
imperforate, 229
virginal, 229
Hyperthyroidism, 10, 41
duagnosis of, 41
exophthalmos in, 43
eyesin, 13
hands in, 10
latent, 43
Hypertrophic pulmonary osteoarthrop-
athy, 12
Hypopharynx, examination of, 23
palpation of, 21, 22
structures of, 23
Hypospadias, 87
Hypotension, intractable, in abdominal
injuries, causes of, 303

IorERUS, eyes in, 13
Tleus, furctional, following abdominal

operation, 139
Hiac appendicitis, 125

arteries, segmental occlusion of, 192
Tliopsoas test in acute abdomen, 120,

121
in pelvic appendicitis, 124

Imperforate anal membrane, 155
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Inclusion cyst, epithelial, See Dermoid.
Infants and children, abdomen of. See
Abdomen of mfants and children.
Infarction, pulmonary, 78
Infections of chest wall, 71
of head and neck, 52-54
Inflammatory cancer of breast, 63
Ingrown toenail, 172
Inguinal and femoral regions, examina-
tion of, 86-100
canal and hernia, 92-97
examination of, 92
palpation of, in child, 153
mvaginaton of scrotum for, 93
hermia and hydrocele in child, 152
direct, 95, 95
site of origin of, diagram, 95
in infants and children, 152, 152
ncarcerated, in child, 153
techmque of reduction of, 96,
96
indirect, 94, 94
mn female, 99
site of onigin of, diagram, 95
lymph nodes, superficial, 90, 91
region m female, examination of, 99
Inguino-femoral regions and male ex-
ternal genitalia, examination of, 342
Injured patient, control of serious blood
loss n, 272
determination of extent of injunes
in, 272
exarmnation of, 271-335
general principles in, 271-274
procedure, 271
medication for, 273
provision of adequate awway in,

splinting broken liumbs of, 273
survey of extent of injuries in, 272
Injuries, abdominal, 298-308. See also

Abdomen, injuries of.

ankle, 333

brachial plexus, 321

cerebral, 275-281
adequate airway in, 275
Babinski's sign in, 278

InpEX

Injuries, cerebral, determination of
neurologic deficit in, 276
diffuse, 279
eyeground examination in, 276
motor and reflex activity in, 277
poor prognostic signs 1, 276
state of consciousness in, 276
of pupils in, 276
technique of testing for peripheral
reflexes in, 278
testing for ankle clonus in, 277,
278
ankle jerk in, 278
biceps reflex in, 278
knee jerk in, 278
plantar response in, 278
radual periosteal reflex 1n, 278
tniceps reflex in, 278
x-1ay examination m, 280
cervical cord, position assumed by
patient in, 315
common peroneal nerve, 322
elbow joint, 327
head and face, 275-282
head, type of, 277-280
hip joint, 328
femoral nerve, 323
hustory of, 7
intrathoracic, 289-297
without damage to chest wall, 296
joint, 325-334
knee cartilage, location of, 332
joint, 330-333
technique of examination of, 331
medual collateral ligament, 332
median nerve, 317
test for, 317
meniscus of knee joint, 332
osteochondntis dissecans and,
differentiation of, 333
patella, 333
peripheral nerve, 315~-324
postertor tibial nerve, 322
radial nerve, 320
nb, idennification of, 284
sciatic nerve, 324



InpEX

Injuries, shoulder region, 325-327
spine, 314
and extremities, 314-335
examination in, 314
moving of patient with, 314
thoracic wall, 283-289
heart and lungs, 283-297
ulnar nerve, 318
wrist and hand, 327
Inspiration, gasping, and forced expira-
tion, 70
Inspiratory arrest in acute abd
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Joint(s), acromioclavicular, dislocation
of, 326
elbow, injurics of, 327
examination of, 343
hemophiliac, 176
hip, abduction and adduction of,
215,216
acute bursitis of, 224
examination of, 215
of motions of, 215
flexion of, 215, 216

122
in acute cholecystitis, 126
Intervertebral disk, ruptured, 219
location of, 220
Intestine(s), acute mechanical obstruc-
tion of, peristalsis in, 115
large, mupture of, 308. See also
Colon.
obstruction of, following abdominal
surgery, 143
peristalsis in, 115
small, and duodenum, congenital ob-
struction of, 148
obstruction of, signs of, 131
rupture of, 307
simple obstruction of, signs of, 131
, strangulation obstruction of, signs
of, 131
Intradermal nevus, 14
Intraductile papilloma of breast, 63
Intrathoracic injuries, 289-297
without damage to chest wall, 296
Introitus vaginae, examination of, 228
Intus;t;s;epﬁon in infants and children,

Palpation in, 132
sigx_xs of, 132

Im:'agm_ation of scrotum for palpation of
inguinal canal, 93

Ischiorectal abscess, 258, 258

]A!-JN?ICE and enlarged liver, 111
in infants and children, 148
Joffroy's sign, 43

hyp ion of, 215, 216
injuries of, 328
motions of, 215, 216
rotation of, 215, 216
injuries of, 325-334
knee, detection of fluid in, 330, 331
injuries of, 330-333
of meniscus of, 332
and osteochondritis dissecans,
differentiation of, 333
of extremities, Charcot’s disease of,

gonococcal infection of, 176
infl y and specific di
of, clinical manifestations of,
176
suppurative inflammation of, 176
syphilis of, 176
tuberculosis of, 176
sacroiltac, palpation of, 212
shoulder, motions of, 325
Junctional nevus, 14

Kerarosts, scborrheic, of scalp and
face, 17
senile, of scalp and face, 17
Kidney, embryoma of, 154, 155
enlarged, and enlarged spleen, differ-
entiation of, 114
appraisal of, 113
palpation of, 113
examination of, 105, 343
injuries of, 309
and injury to liver or spleen, dif-
ferential diagnosis of, 310
hematuria in, 309
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Kidney, palpation of, 1053, 106
rupture of, 309
Knee, cartilages, injured, determination
of location of, 332

InpEx

Leg, raising, straight, as test of motions
of spine, 212
plus dorsiflexion as test of
motions of spine, 213

contusion of, 333 wet gangrene of, 204

housemaids', 172, 173 Legg-Perthes’ disease, 223

injured, ique of ination of, [ 4; yoma of uterus, 240
330, 331

jerk, testing for, in cerebral injuries,

joint, injuries of, 330-333
detection of fluid in, 330, 331
injuries to meniscus of, 332

and osteochondritis dissecans,
differentiation of, 333
ligaments, sprains of, 332

Knee-chest position, 225, 226

for anorectal examination, 243
Kahler's disease, 174
Kraurosis vulvae, 237
Krukenberg tumor, 241
Kussmaul breathing, 69
Kyphosis, 218, 218

Lae1a minora, examination of, 228

Laryngoscopy, indirect, 23

Larynx, examination of, 23
structures of, 23

Law, Salmon's, for location of internal
opening of anal fistula, 255, 256

Lead line of plumbism, 26

Leg. See also under Extremity(ies).
arteriosclerosis obliterans of, signs of,

188-190

deep veins of, effort thromb

is of,

bimanual palpation of, 232
Leriche’s syndrome, 191
Leukoplakia, 25
of cervix, 238
vulvae, 237
Leukorrhea, 236
Levator ani, palpation of, 247, 248
Lid Iag, 43
upper, retraction of, in exophthalmos,
43
Ligament(s), cruciate, rupture of, 332
test for laxity of, 331, 332
medial collateral, injury of, 332
of knee, sprains of, 332
Lip(s), carcinoma of, 24, 25
chancre on, 26
inspection of, 19
teeth and mucous membrane, benign
lesions of, 26
upper, infections of, 53
Lipoma of chest wall, 72
Lithotomy position, 226
for anorectal examination, 243
Liver, cirthosis of, See Cirrhosis of liver.
dullness, area of, 104
enlarged, and jaundice, 111
appraisal of, 111
detection of, 111

187
thrombophlebitis of, 187
elective examination of, 159-161
measurement of, 214
milk, 184
muscle tendemness and vein tender-
ness in, distinetion between, 184,
185
raising, flexed, as test of motions of
spine, 213

examination of, 103, 343

normal location of, 103

or spleen, injuries of, and kidney in-
jury, differential diagnosis of, 310

palms, 10, 111

palpation of, 103, 104

percussion of, 104

rupture of, 306

tympany over, as evidence of free air
in peritoneal cavity, 127, 128
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Lower exwemity. See Extremity(es),
lower.
Ludwig's angina, 54
Luambar and lumboesacral stnin, 219
Luang. See also under Pulmonary.
abscess, postoperative, §0
circinoma of apex of, Homer's syn-
drome in, 74
contusion of, 296
examination of, 342
keart and thoracic wall, injuties of,
283-297
wet, traumatic, 297
Lymph nodes, cervical. See Cervical
lymph nodes.
deep subinguinal, 90, 91
external iliac, 91
occipital, diagram of, 38
of the groin, 50, 91
posterior auricular, diagram, 38
preauricular, diagram, 38
submaxillary, diagram of, 38
sabmental, diagram of, 38
superficial inguinal, 90, 91
subinguinal, 50, 91
enlargement of, causes of, 90
due to epidermophytosis,
0

il
supraclavicular, diagram of, 38
metastatic cancer in, 39
palpation of, in breast examima-
tion, 57, 62
Lymphadenitis associated with infected
hand, 162
ﬁu;mntiou in abscess resulting from,
7
tabular, 173
Lymphangitis, acute, 198
m“;l;lzfaﬁng epidermaphytosis, 172,

due t5 infected hand, 167
Lymphatics, disorders of, 198
of groin, 90-92
stasis of, 199
Lymphogrinuloma inguinale, 238
venereum, 238
Lymphoma, favasion of, i tonsil, 29

e ———
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Maoura foot, 208
Malformations of anus and recrum, 153,
156
Mallet Enger, 163
March frmcture, 174
Mastitis, 66
chronic cystic, 63
neonatoruny, 66
Mastodynia, 66
McBurmey's point, 124
A of chest
of leg length, 214
Meckel’s diverticolum in infants and
children, 148
Median nerve injury, 317
test for, 317
palsy, test for, 317
Medhastinal cnnch, 294
futter, mechanics of, 288
Medication for injured patient, 273
Megacolon, congenital, 154
Melanocarcinoma of lawer extremity,
168
of vulva, 238
Melanoma, juvenile, 15
malignant, 13
of extremities, 168
Melanosis of bueeal mmcosa with -
testinal polyposis, 27, 28
Meniscus of knee joint, injuries to, 332
and  osteochrondritis  disse-
cans, differentiation of, 333
Mesenteric adenitis, acute, in infints
and children, 149
vascular occlusion, differential signs
of, 129
Metacarpal shafrs, fracture of, 328
Metastatic eancer, cervieal Iymph nodes
in, 33
in supraclavicnlar Iymph node, 39
Metatarsal, aseptic necrosis in, 174
Metatarsalgia, 174
Midpalmar space infections, 166, 167
Milk leg, 18+
witch’s, 66
Milroy's disease, 199
Moebing sign, 43

ion, 21+

P
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Moles, 14. See also Nevus.
on skin of chest wall, 71
Mongolian spot, 15
Morgagni, crypts of, 245
hydatid of, cyst of, 88, 88
Morphine intoxication, eyesin, 13
therapy in penctrating abdominal
wounds, 299
Morton’s disease, 174
Motor and reflex activity in cerebral
mijuries, 277
Mouth. See also under Oral.
dermoid in, 27
epithelial cysts in, 26
examination of, 19-33, 341
floor of, exposure of, 20
inspection of, 19
palpation of, 21, 22
Moucosa, buccal, carcinoma of, 24
inspection of, 19
melanosis of, with intestinal poly-
posis, 27, 28
palpation of, 21, 22
Mucous membrane, lips and teeth, be-
nign lesions of, 26
Murphy's sign in acute abdomen, 122
Muscle tenderness and vein tenderness
in leg, distinction between, 184, 185
Mycetoma, 208
Myositis, diffuse clostridial, 205
Jocalized clostridial, 206
Myxedema, 10

Nasornian glands, 236

Nail changes in arteriosclerosis obliter-
ans, 188, 189

Nasal septum and middle and inferior
turbinates, relationship of, 23

Nasopharyngoscopy, indirect, 23

Neck. See also under Cervical.
and head, examination of, 9-54

infections of, 52-54

of injured patient, of,

InpEx

Neck, embryological derivation, 46
examination of, 33-54, 342
inspection of, 33
lymph nodes of. See Cervical lymph

nodes.
neuralgia in, 49
palpation of, 34, 35
structures to be identified in, 33

Necrosis, definition of, 200
fat, of breast, 65

Necrotizing erysipelas, 207

Neoplasms of spine, 221

Nephrosis and primary peritonitis in
infants and children, 149

Nerve(s), common peroneal, injury to,

test for palsy of, 322
cranial, tests of function, 279
femoral, injury to, 323
test for palsy of, 323
median, injury to, 317
test for, 317
palsy of, test for, 319
peripheral, injuries of, 315-324
posterior tibial, injury to, 322
test for palsy of, 323
radial, injury to, 320
root compression due to hemiated
cervical disk, 51
sciatic, injury to, 324
ulnar, injury to, 319
palsy of, test for, 319
Neuralgia in neck, 49
Neuritis, cervical, 49
Neurofibroma of chest wall, 72
Neurologic deficit in cerebral injuries,
determination of, 276
Neuropathic ulcers, 201
of foot, 201
Nevus, blue, 15
compound, 15
1, 14

intrad

273
skin of, examination of, 12
carbuncle on, 53
congenital lesions of, 45

junctional, 14
pigmented, of scalp and face, 14
Nipple of breast, appraisal of bleeding
from, 62



InpEX

Nipple of breast, displacement of, 60
distartion of, 60
inverted, 60
retractions of, 60, 63, 64
Node, sentinel, 39, 40
Nose, examination of, 14, 341
fracture of, 281
Nuck, canal of, hydrocele of, 99
Nucleus pulposus, cervical, dislocation
of, 50
rupture of, 219

OsstrucTiox, congenital, of duode-
num and small intestine, 148
intestinal. Sce Intestine.
Obturator test in acute abdomen, 121.
121
in pelvic appendicitis, 124
Occipital lymph nodes, diagram of, 38
Occlusion, acute arterial, and acute
thrombophlebiti diff ial
diagnosis of, 183
embolic, signs of, 191
arterial, chronic segmental, 191
determination of level of, 193
embolic, common sites of, 194
ic vascular, diffe ial signs
of, 129
venous, massive, 183
Oceult blood in feces, test for, 249
Olecranon bursitis, 170
dislocation of, 327
Oligemia in abdominal injury, 302
Omphalitis in infants, 150
On;];l;alocele in newbomn infant, 150,
Oral. See also under Mouth.
cavity, cancer in, 21-25
examination of, 19-33
inspection of, 19
lesions of, 21-30
palpation of, 21, 22
Orbit, dermoid above, 16
Oropharynx, lesions of, 28
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Osgood-Schlatter’s discase, 172
Osteoarthropathy, hypertrophic pulmo-
nary, hands in, 10, 12
Ostcochondritis, 174
dissecans and meniscus injuries, dif-
ferentiation of, 333
Osteoporosis, acute, 198
Ovary, arthenoblastoma of, 241
cyst of, 241
and ascites, diffcrentiation of, 109,
110
ruler test for detection of, 110
granulosa cell tumor of, 241
palpation of, 234
tumors of, 240
torsion of pedicle of, 241

PaceT's disease of breast, 63, 64
Pain(s), gas, in postoperative abdomen,
139
history of, 6
in abdomen, postoperative, 136
in breast, 66
in peripheral nerve injury, 324
abscure cervical, appraisal of, 49-52
Painful foot, 174-176
Palate, hemangioma of, 20
Palm, collar-button abscess of, 164, 167
infection of, 166
lwver, 10, 111
Palsy, common peroneal nerve, test for,
322
Exb's, 321
femoral nerve, test for, 323
medan nerve, test for, 318
posterior tibial nerve, test for, 323
ulnar nerve, test for, 319
Pancreas, cancer of, migrating phlebitis
associated with, 187
normal location of, 103
Pancreatitis, acute, differential signs in,
129
Papanicolaon smear, 227, 227
Papilla, hypertrophied, 245, 255,256
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Papilloma, intraductile, of breast, 63
pigmented, 16
Paralysis in injuries of peripheral
nerves, 316
of serratus magnus muscle, 171
Parametrium, palpation of, 235
Paraphimosis, 87
Paronychia, 163, 164, 167
Parotid gland, cancer of, 32, 32
duct, exposure of orifice of, 20
exammation of, 30-32
mxed tumors of, 30, 31
position of, 37
Parotitis, 30
Patella, 1njuries of, 333
stellate fracture of, 333
transverse fracture of, 333
Peau d'orange in carcinoma of breast,
63, 64
Pectenosis, 258
Pectus excavatum, 71
Pediculosis of scalp, effect of, on cer-
vical lymph nodes, 37
Pellagra, tongue in, 25
Pelvis, bimanual palpation of, 232
examination of, 225-242, 344
equipment for, 225
in acute abdomen, 119
m classic acute appendicitis, 123
positions for, 225, 226
fractured, 313
Imjury to urinary tract n, 270, 310
of injured patient, examination of,
273
Pendeluft, 288
Penis and urcthra, palpation of, 89
Percussion, importance of, 70
Pericardiocentesis in cardiac tamponade,
296
and heart, ion of,

InDEX

Peripheral blood vessels, special exami-
nations of, 178-199
nerves, injuries of, 315-324
reflexes, technique of testing for, in
cerebral injuries, 278
Perirectal abscess, 258, 258
Peristalsis in acute abdomen, 115
in infant with pyloric stenosis, 129
in mechanical intestinal obstruction,

in obstruction of intestines, 115
Peritoneal cavity, free air in, tympany
over liver as evidence of, 127, 128
contamination, massive, in abdomi-
nal injury, 304
Peritonitis, auscultation in, 135
bile, in rupture of liver, 306
cough tenderness in, 135
differential diagnosis of, 135
due to abdominal injury, 302
effect of antibiotics on clinical pic-
ture of, 135
following abdominal surgery, 140
inspection 1n, 133
palpation in, 134
percussion in, 135
primary, in infants and children, 149
signs of, 133~136
stage of toxemia and shock in, 135
Peritonsillar abscess, 29
Periurethral abscess, 89
Peroneal nerve, common, injury to, 322
test for palsy of, 322
Perthes’ test, modified, 181
Peutz-Jeghers syndrome, 27, 28
Phimosis, 87
Phlebitis migrans, 187
syndrome following, 184
ulcer following, 202
Phlebosclerosis, 187

Perineum, examination of, 228
method of testing for relaxation of,
230

Phlebothrombosis, 182, 184
Phlegmasia alba dolens, 182
caerulea dolens, 183
Physical examination, check list for,
341-344

Ll

of rapport during, 4

of injured patient, ination of,
273

general appraisal in, 912



InpEX

Physical examination, leaven of, 3-8
of injured patient, 271
technique of conduct of, 9
Pigmented nevus of scalp and face, 14
papilloma of scalp and face, 16
Pile, sentinel, 255, 256
Pilonidal sinus, 258

367
P ive abd Sec Abd
P

postoperative.
Postphlebitic uleer, 186, 202

syndrome, 184
Post- i disorders, 198
Preauricular lymph nodes, diagram of,

38

Plantar Tesponse, testing for, in

P v, normal, diagnosis of, 240

injuries, 278
wart, 174

Pleural effusion or p and

t:bal, ruptured, 241
varicose veins in, 182

difr

Ilar bursitis, 172, 173

o

spasm of acute abd
tion of, 149
Plexus, brachial, injury to, 321
Plumbism, lead line of, 26
Pneumonia, aspiration, 78
or pleural effusion and spasm of acute
abdomen, differentiation of, 149
Preumothorax, 290-293
coin test in, 290
inspection in, 290
open, 290
palpation in, 290
of trachea in appraisal of, 292
Percussion in, 290
Succussion splash in, 290
tension, 291-293
aspiration in, 293
auscultation in, 293
inspection in, 292
palpation in, 292
Percussion in, 292
x!';}; showing mediastinal shuft in,

1

Polydactylism, 168, 168

Polymastia, 66

Polyp, cervical, 238
rectal, 259

in infants and children, 148

Pulyposis, intestinal, with melanosis of
buccal mucosa, 28

Poplitea} artery, palpation of, 159, 160
space, lesions of, 171

Posterior auricylar lymph nodes, dia-
gram of, 38

gmoidoscopy, 249-253
position for, 251, 252
precautions for, 251
preparations for, 251
technique of, 251, 252
Prolapse of rectum, 256, 257
Prone position, left lateral, for anorec-
tal examination, 243
Prostate gland, anatomy of, 248
and seminal vesicles, disorders of,
253
palpation of, 248
benign hypertrophy of, 253
caleuli of, 254
carcinoma of, 254
palpation of, 248, 248
Prostatitis, 253
Pruritus ani, 254
Psoas abscess, 99
Pulmonary. See also under Lung,
artery, pulmonary embolism with oc-
clusion of major branches of, 79
atelectasts, postoperative, 75
diagnosis of, 76
collapse, massive, postoperative, 76,
77

diagnosis of, 76
complications, Ppostoperative, 75-85
time factor in, 75
edema, traumatic, 297
bolism, acute cor pul le in, 79
due to acute thrombaphlebitis, 182
postoperative, 78
with occlusion of major branches
of pulmonary artery, 79
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Pulmonary infarction, 78
osteoarthropathy, hands in, 10, 12
sulcus syndrome, superior, 74

Pulse, character of, in acute shdomen,

114
rate, postoperative, 136
sites of palpation of, 158
Pupils of eyes, examination of, 13
state of, in cerebral injuries, 276
Pyloric  stenosis, congenital hyper-
trophic, 146
peristalsis in infant with, 147
Pyogenic infections, acute, cervical
lymph nodes in, 37
of chest wall, 71

Rap1AL artery, palpation of, 158, 158
nerve injury, 320
pertiostea) reflex, testing for, in cere-
bral injuries, 278
Radiohumeral bursitis, 170
Radius, Colles' Fracture of, 328
dislocation of head of, 327
Smith's fracture of, 328
Ranuls, 27
Rapport berween patient and doctor,
establishment of, 4
Raynaud's disease, 195
gangrene of fingers in, 196
hands in, 10
syndrome, 195
Rebound tenderness, sign of, in acute
abdomen, 120
Rectocele, diagram of, 230
Rectovaginal L
233,235
Recrum and anus. So¢ Aroreetal.
carcinoma of, 259
distribution of, 250
examination of, 334
in acute abdomen, 119
in classic acute appendicits, 123
in Female patients, 237
posivions for, 228
with sigmoidaccope, 249253

s

InpEx

Rectum, malformations of, 155, 156
palpation of, 247
polyps of, 259
in infants and children, 148
prolapse of, 256, 257
stricture of, 259
Rectus muscles, rigidity of, signiicance
of, 116
Reflex(es), abdominal, testing of, 106
and motor activity in cerebral in-
jurtes, 277
biceps, testing for, in cerebral in-
juries, 278
of lower extremities, testing of, 214
peripheral, technique of testing for,
in cerebral injuries, 278
radial periosteal, testing for, in cere:
bral injuries, 278
testing of, 343
triceps, testing for, in cerebral in-
juries, 278
Respiration, Cheyne-Stokes, 69
deep, sighing, 69
smooth, obvious, 69
forced, 70
Kussmaul, 69
normal rate of, 69
quickening of rate of, 69
shortening of depth of, 69
slow, regular, 69
stertorous, 69
Respiratory movements, abnormal, 69
normal, 69
observation of, 69
rate, postoperative, 137
Retrocecal appendicitis, 123
Retro-orbital rumors, eyes in, 13
Remopharyngeal abscess, 29, 29
Retroversion of uterns, 233, 233
Rib, cenvical, 48
costochondral separation of, 286
easinophilic granvloma of, 74
fractured, 283
compression rest for, 284, 285
incpection in, 283
palpation in, 284



InpEX

Rib, fractured, percussion and ausculta-
tion in, 284
injured, identification of, 284
second, identification of, 285
Richter's hernia, definition of, 92
Riedel's struma, 44
Ruler test for detection of ovarian cyst,
110
Rupture of biceps tendon, 170, 171
of bladder, intraperitoneal, 311, 312
neck above prostate gland, 312
of bulbous urethra, 312, 313
of cruciate ligaments, 332
of duodenum, 307
of intestine, 308
of kidney, 309
of liver, 306
of b
311,312
of spleen, delayed, 307
immediate, 306
intra-abdominal hemorthage  in,
307
spontaneous, 307
of supraspinatus tendon, 326

1
P

urethra,

Sscromwuc joints, palpation of, 212
Salx\'ary glands, examination of, 30-33
Salmon’s law for location of internal
. Ofening of anal fistula, 255, 256
P system, invol t of, in
varicose veins, 178
test 8for competency of valves in,

varix, 98
Sarcoma of chest wall, 73
Scalenus anticus syndrome, 49
special tests for, 50
Sealp and face, lesions of, 14
f.md hair, examination of, 13
inflammation of, lymphatic involve-
ment in, 37
pediculosis of, effect of, on cervical
Iymph nodes, 37
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Scaphoid, carpal, fracture of, 328
tarsal, aseptic necrosis in, 174
Scapula, congenital elevation of, 171
winging of, 171, 17!
Schiller’s test for lesions of cervix, 236
Schwartz test, 179
Sciatic nerve injury, 324
Scleroderma, 196
Scoliosis, 217
postural, 217
sciatic, 219
structural, 217, 217
Scrotal hemia, 89, 95
mreducible, 89
Scrotum and its contents, palpation of,
87
effect of syphilis upon, 89
mvagination of, for palpation of in-
guinal canal, 93
lesions of, 87-89, 88
normal, 88
Sebaceous cyst. See Cyst, sebaceos.
Semilunar bone, dislocation of, 328
Semimembranous bursa, 171
Seminal vesicles and prostate gland, dis-
orders of, 254
palpation of, 248
tuberculosis of, 254
vesiculibis, acute, 254
Senile wart, 16
Sentinel node, 39, 40
pile, 255, 256
Septic arthritis of hip, 224
Septum, nasal, and middle and inferior
turbinates, relationship of, 23
Serratus magnus muscle, paralysis of,
171
Shell wounds, high-velocity, of abdo-
men, 299
Shock and toxemia, stage of, in peri-
tonitis, 135
due to abdominal injury, 302-305
failure of blood prssure to re-
spond to transfusion in,
303
Shotgun wounds of abdomen, 299
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Shoulder, anterior dislocation of, 326,
326
fracture and dislocation of, 326
joint, motions of, 325
posterior dislocation of, 326
region, injuries in, 325-327
subcoracoid dislocation of, 326, 326
Sickle cell anemis, ulcer associated
with, 201
Sigmoid colon, examination of, 249
palpation of, 106
Sigmordoscope, manipulation of, 251
Sigmoidoscopy, 249-253, See also
Proctosigmoidoscopy.
Precautions in, 251
Sign. See under specific signs, as Stell-
wag's sign.
Silver fork deformity, 328
Sims’ position, 226
for anorectal examination, 243
Sinus, branchial cleft 47, 48
branchiogenic, 47, 48
pilonidal, 258
Skene’s glands, examination of, 229
method of i d

InpEx

Sphincter ani, extemal, fibrosis of, 258
palpation of, 246, 247, 248
internal, palpation of, 247
Spider angiomata, 111
Spinal cord compression due to hermi-
ated cervical disk, 50
injury, test for, 315
penetrating wounds of, 301
Spine and extremities, injuries of, 314~
335
and hips, examination of, 210-224
arthritis of, 222
curvatures of, 217
disorders of, 216-222
examination of, 210-215, 344
fracture, 314
dislocations of, 314
injuries of, 314
examination in, 314
moving of patient with, 314
inspection of, 210
motions of, 213
test of, 212
neoplasms of, 221

palpation of, 210

P 8
from, 231
Skin, color changes in, on elevation and
1 . . " )
in arter ob- t

in prone position, 214
testing reflexes of, 214

P
literans of ieg, 189
of head and neck, examination of, 12
lesions of, 14
Skull fracture, 279
depressed, 280
Small intestine. See Intestine, small,
Smear, vagmal, for cytologic study,
preparation of, 227, 227
Smith’s fracture, 328

Ld.

is of, 218, 220
Splash, succussion, in pneumothora,
290
Spleen, enlarged, and enlarged kidney,
differentiation of, 114
appraisal of, 113
examination of, 104, 343
normal location of, 103
or liver, injuries of, and kidney in-
Jury, differential diagnosis of, 310

Spasm, abdominal, in acute
or pneumonia or pleural effu-
sion, differentiation of, 149

testing for, 115, 116
Speculum examination of cervix and
vagina, 235, 236

Spermatic cord, hydrocele of, 95

Spermatocele, 88, 88

Sphincter ani, 247

palpation of, 104, 105
percussion of, 105
rupture of, 306
delayed, 307
immediate, 306
mtra-abdominal hemorrhage in,
307
spontaneous, 307
Splenic notch, 113



InpEx

Splinting broken limbs of injured pa-
tient, 273

Spondylitis deformans, 221, 222

Spondylolisthesis, 221

Sprained ankle, 333

Sprains of knee ligaments, 332

Squatting position for 1 exami-
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Cuhdianh

gmatic abscess,
tive, 82-85
diagnosis of, 82
etiology of, 82
prevention of, 82
symptoms of, 82

F (4

nation, 244
Stab wounds of abdomen, 299
Standing position for anorectal exami-
nation, 244
Stasis, lymphatic, 199
Stellwag's sign, 43
Stenosing tenosynovitis of hand, 169
Stenosis of anal canal, 155
Pyloric, congenital hypertrophic, 146
petistalsis in infant with, 147
Stensen’s duct, exposure of orifice of, 20
palpation of distal portion of, 21,
22,30
Sternum, fracture of, 286
Stomach, acute dilatation of, postopera-
uve, 140
normal Iocation of, 103
Stool, test for oceult blood 1n, 249
Strain, foot, 174
lumbar and lumbosacral, 219
Strangulated hernia, definition of, 92
femoral, 97
Strangulation obstruction of small intes-
tine, signs of, 131
Streptococcal infecti and

1 Iymph nodes, deep, 90, 91
superficial, 90, 91
enlargement of, causes of, 90
Submaxillary ducts, exposure of orifices
of, 20
gland, examination of, 32
position of, 31
lymph nodes, diagram of, 38
region, palpation of, 21, 22
Submental lymph nodes, diagram of,
338

Subphrenic abscess, right anterior su-
perior, x-tay appearance of, 84
spaces, number and location of, dia-

gram, 83
sagittal section of, 80, 81
Succussion splash m  pneumothorax,
290
Sudeck’s atrophy, 198

Suleus synd; superior pul Y.
74
Supernumerary breast, 66
digits, 168
Supraclavicular lymph nodes, diagram
of, 38

207 N
Stress fracture of foot, 174
Stricture, anal, 258

rectal, 259

urethral, 90
Struma, Hashimoto's, 44

Riedel’s, 44
Stumpell-Marie disease, 221, 222
Subacromial bugsitis, 170
Subaponeurotic space on dorsum of

hand, infection of, 167

Subcoracoid dislocation of shoulder,
326,326

Subdeltoid bursitis, 170

ic cancer in, 39
palpation of, in breast examina-
tion, 57, 62
region, palpation of, in breast exami-
nation, 57

Supra levator abscess, 258

Supraspinatus tendon, rupture of, 326

Syndactylism, 168, 168

Syndromes. See under specific names,
as Horner's syndrome.

Syphilis, chancre of lip in, 26
congenital, Hutchinson’s teeth in, 26
effect of, upon scrotum, 89 -
eyes in, 13
of joints, 176
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Syphilis, secondary lesions of, appear-
ance of, 238
tertiary, ulcer due to, 201
tongue in, 26

‘Tamronabe, cardiac, 295
Tarsal scaphoid, aseptic necrosis in, 174
Teeth, Hutchinson's, 26
inspection of, 19
mucous membrane and lips, benign
lesions of, 26
Temperature, postoperative, 137
Tendon sheaths and fascial spaces of
hand, diagram, 165
of hand, infection in, 165
supraspinatus, rupture of, 326
Tennis eltbow, 170
Tenosynovitis of hand, 165, 167
stenosing, 169
Test, coin, in pneumothorax, 290
comparative tourniquet, 181
compression, 158
for fractured rib, 284, 285
for appraisal of cranial nerve func-
tion, 279
for common peroneal nerve palsy,
322
for cord injury, 315
for cruciate higament laxity, 331, 332
for femoral nerve palsy, 323
for median nerve injury, 317
palsy, 317
for motions of spine, 212
for occult blood in feces, 249
for posterior tibial nerve palsy, 322
for ulnar nerve palsy, 319
iliopsoas, in acute abdomen, 120, 121
in pelvic appendiaitis, 124
1

InpEX

Test, Schwartz, 179
special, in diagnosis of acute abdo-
men, 120
for scalenus anticus syndrome, 49
Trendelenburg, 180, 180, 222
vascular compression, of Adson, 50
Testicle, torsion of, 89
tumor of, 88, 89
undescended, 154
Testis and appendix testis, torsion of,
154
Thenar space jnfections, 166, 167
Thermal tactile surface of hand, 162
of cil f

penetrating wounds of, physical ex-
amination in, 301
Thoracic wall. See Chest wall.
Thorax. See Chest.
Thromboangiitis obliterans, 195
and  arteriosclerosis, differential
diagnosis of, 195
migrating phlebitis in, 187
Thrombophlebitis, acute, 182
and acute arterial occlusion, differ-
ential diagnosis of, 183
femoro-iliac, 182
pulmonary embolism due to, 182
decubiti, 187
dorsiflexion sign in, 184
manifestations of, 181
of deep veins of leg, 187
determination of presence of,
in varicose veins, 181
palpation of calf for deep tenderness
in, 184, 185
silent, 184
superficial, 186
Th

in acute abd , 121,
121
in pelvic appendicitis, 124
Perthes’, modified, 181
ruler, for detection of ovarian cyst,
110
Schiller's, in lesions of cervix, 236

bosis, acute, i in diag-
nosis of, 190
palpation in diagnosis of, 191
signs of, 190
effort, of deep veins of leg ,187
of abdominal aorta, 191, 192
of axillary vein, 187

P



InxnEx

Thumb and little finger opposition in
test for median nene injury, 317
dislocation of, 328
snapping, 169
Thyroglossal duet cyst, 27, 45
Thyroid gland, carcinoma of, 45
examination of, 41-46
lateral aberrant tumors of, 45
lesions of, 41-46
palpation of, 41, 42
solitary adenoma of, 45
tumors, lateral aberrant, 45
Thyroidutis, 43
subacute nonspecific, 43
Tibial artery, anterior, palpation of, 159
posterior, palpation of, 159, 160
mene, posterior, injury to, 322
test for palsy of, 322
Toe, hammer, 175, 175
inspection of, 159
Toenail changes in arteriosclerosis ob-
Literans, 188, 189
ingrown, 172
Tongue, benign lesions of, 25
carcinoma of, 24
effect of prolonged antibiotic therapy
upon, 25
geographic, 26
horizontal fissuring of, 25
n syphilis, 26
in tuberculosis, 26
in vitamin deficiency states, 25
Inspection of, 20
longitudmal fissuring of, 26
palpation of, 21,22
onsil, invasion of lymphoma in, 29
lesions of, 28
tuberculosis of, 29
Tomillins, acute, 28
chronic, 28
orsion of testicle, 89
of testis and appendix testis, 154
Torticollis, 47, 43
Ourniquet test, comparative, 181
Toxemia and shock, sta

e of, in peri-
tonitis, 135 & pes
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Trachea, palpation of, in amvmisal of
pncumothorax, 292
Transillumination of breasts, 62
Trauma, history of, 7. Sce also Injuries.
to breast, 65
vasomotor disorders following, 198
Trench mouth, 52
Trendclenburg test, 180, 180, 222
Triceps reflex, testing for, in cerebral
injurics, 278
Trichomonas vaginalis, 236
Trigger finger, 169
‘Tubal pregnancy, ruptured, 241
Tuberculosis, cervical lymph nodes in,
37
of breast, 66
of cervieal Iymph nedes, 36
of costal cartilages, 71
of hip, 223
of joints, 176
of seminal vesicles, 254
of spine, 218, 220
of tonsil, 29
tongue in, 26
Tuberculous arthritis, 176
epididymitis, 88
ulcer, 201
Tubular lymphadenitis, 173
Tumor(s), caroud body, 47, 49
glomus, of extremity, 170
history of, 7
lateral aberrant thyroid, 45
mixed, of parotid gland, 30, 31
of chest wall, 71-75
of ovary, 240
of spine, 221
retro-orbutal, eyes m, 13
testicular, 88, 89
Wilms’, 154, 155
Turbinates, middle and infertor, and
nasal septum, relationship of, 23
Tympany over hiver as evidence of free
air in peritoneal cavity, 127, 128

Urcer and gangrene of extremities,
200-209



374

Ulcer, appraisal of, 200-202
associated with sickle cell anemia,
201
benign, of tongue, 26
decubital, 201
definition of, 200
due to tertiary syphilis, 201
duodenal, perforated, with slow leak-
age of duodenal contents, dif-
ferential signs in, 128
posterior perforation of, differen-
tial signs in, 128
etiology of, 200
wregular serpiginous, 201
neuropathic, 201
of foot, 201

Juondenal

InpEX

Urethral caruncle, 228
orifice, examination of, 228
stricture, 90
Urethritis, acute, 87
Utinary bladder. See Bladder.
retention, postoperative, 138
tract injury in fractured pelvis, 310
Urine, extravasation of, in injuries of
bladder and urethra, 312
Uterus, anteflexion of, 234
bimanual palpation of, 233
diagram, 232
of lejomyoma of, 232
fibroid tumors of, 240
leiomyoma of, 240
positions of, 233, 234
Tet ion of, 233, 233

perforated gastric or dif-
ferential signs in, 127
postphlebitic, 186, 202
tuberculous, 201
varicose, 201
Ulceration, arteriosclerotic, 202
in postphlebitic syndrome, 202
Ulnar artery, palpation of, 158, 158
clawhand, 320
nerve injury, 319
palsy, test for, 319
Unmbilical cord, cyst of, 150
hemia, 151, I51
Umbilicus, blueing of, in acute abdo-
men, 122
infection of, in infants, 150
rare conditions of, in infants and
children, 150
Undescended testicle, 154
Upper extremity. See Extrematy, nupper.
Urachal cyst, 150
Urachus, patent, 150
Urethra and bladder, injuries of, 310
catheterization in, 310
extravasation of urine mn, 312
in fracture of pelvis, 310
and penis, palpation of, 89
bulbous, rupture of, 312, 313
membranous, rupture of, 311, 312

Vacrxa, cytology smear of, 227, 227
digital examination of, 229
examination of, 229

bimanual palpation in, 232
inspection of, 236
speculum examination of, 235, 236

Vaginal outlet, exammnation of, 228
vestibule, examination of, 228

Valves of Houston, 252, 253
of veins, test for competency of, 180

Varicocele, 88, 89

Varicose ulcer, 201
veins, 178-182

determination of normalcy of deep
vemns 1, 181
of presence of thrombophlebrtis
of deep veins in, 181
diagnosis of, 178-182
evidences of congestion 1n, 180
of impaired circulation in, 179
in pregnancy, 182
involvement of saphenous systems
in, 178
primary, 182
secondary, 182
test for competency of valves in,
180
Varix, saphenous, 98



IvpEx

Vascular compression test of Adeon, 50
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Von Graefe's sign, 43

occlusion, mesenteric,  differential  Vulva, atrophy of, 237
signs of, 129 carcinoma of, 238
Vasomotor disorders, post ic, 198 c ination of, 228

Vein(s), axillary, thrombosis of, 187
decp, determination of presence of
thrombophlebitis in, in varicose
veins, 181
of leg, effort thrombosis of, 187
thrombophlebitis of, 186
disorders of, 178-188
massive ocelusion of, 183
superficial, thrombophlebitis in, 186
tend: , and muscle tenderness in
leg, distinction between, 184, 185
valves of, test for competency of, 180,
180
vancose, Sce Varicose veins.
Venereal warts, 237
Venous illing time as test of peripheral
blood ﬂ0\\':gl90 perp
Vermiform appendix, positions of, 125
Vesiculitis, acute seminal, 254
Vestibule, vaginal, examination of, 228
Vincent’s angina, 52
Vis]@;;a, abdominal, normal location,
Vitamin def"u:ienqv states, tongue in, 25
Vitelline duct, Ppersistent, 150
Volkmann’s ischemic contracture, 170
Volvulus, signs of, 133
Vnmiting, history of, §

melanocarcinoma of, 238

Wanr, plantar, 174
of chest wall, 71
venereal, 237
Web fingers, 168
Weir Mitchell's disease, 196
Wen. Sce Cyst, scbaceous.
Wet lung, traumatic, 297
Wharton's ducts, exposure of orifices
of, 20
Wilms’ tumor, 154, 155
Winging of scapula, 171, 171
Witch's milk, 66
Wounds. Sce Injuries.
Wrist and hand, injuries of, 327
ganglion on, 169
Wristdrop, 320, 321
Wiyneck, See Torticollis.

X-nay examination in cerebral injuries,
1 i 2, T liam}
in diag of phrag;
abscess, 85
showing mediastinal shift in tension
pneumothorax, 291

Zxcoya, depressed fracture of, 282



