


MEDICAL DIAGNOSIS:

A MANUAL OF CLINICAL METHODS.

BY

J. GRAHAM BROWN, M.D,

FELLOW OF THE ROYAL COLLEGE OF PHYSICIANS OF EDINBURGH ;
FELLOW OF THE ROYAL SOCIETY OF EDINBURGH ;
LATE S8ENIOR PRESIDENT OF THE ROYAL MEDICAL SOCIETY OF EDINBURGH.

(\\

Q THIRD EDITION.

\rj

\

| .
QJ ““ Felix, qui potuit rerum cognoscere causas.”—VIRG., Georg, I, 490.

EDINBURGH:

BELL & BRADFUTE, 12 BANK STREET.
LONDON: SIMPKIN, MARSHALL, & CO.

1887.



‘EDINBURGH :
PKINTED BY LORIMER AND GILLIES,
31 ST. ANDREW SQUARK.



PREFACE TO THE SECOND EDITION.

Tap demand for a Second Edition, thus early, has put it in my
power to make certain changes, and to introduce a considerable
amount of new matter, which may, I trust, add to the useful-
ness of the work. While every section has been carefully
revised, and in many cases enlarged, the additions will be found
mainly in the chapters treating of the general condition of the
patient, the symptomatology of the diseases of the Alimentary
System, the use of the laryngoscope and ophthalmoscope, and the
subject of Electro-diagnosis. ’

In order to keep the book within moderate compass, the
whole chapter on the Reproductive System, which properly
belongs to the specialist, has been omitted. '

Numerous woodcuts have been introduced to illustrate the
text, which it is hoped will prove of assistance to the reader.

J.G. B.

16 AINSLIE PLACE,
EDINBURGH, October, 1883.



PREFACE TO THE FIRST EDITION.

It is a creditable characteristic of the treatment of disease in
the present day that it seeks to proceed on rational principles.
Some there may still be who think it enough to give a name to
a collective group of symptoms, and treat the disease as they
have been told an affection bearing that name should be treated.
There may be others who seize upon a few prominent symptoms,
and direct their remedies exclusively to these. But every day
is, happily, reducing the number of those routine practitioners,
and teaching that the true physician is he who seeks thoroughly
to investigate the phenomena of disease, that in this way he
may the better arrive at a knowledge of that from which they
proceed, and to which, therefore, his treatment should be
directed. But this can only be arrived at by a thorough know-
ledge of every change which disease produces in the body, and
by a clear conception of what that change imports. This
constitutes the science of Diagnosis, and without accurate
diagnosis there can be no rational treatment.

The signs and symptoms of disease are changes produced in
the animal economy, which are cognoscible by our senses—
some by one, others by another; while to assist these senses
wo call in the aid of instruments which extend their range or
increase their power, and of the various analytical processes
which the science of Chemistry places at our disposal.

In the following pages an attempt has been made to describe
vi
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these signs and symptoms of disease, and to show what is their
value from a diagnostic point of view. If this attempt be at all
successful, it may enable the student of disease to save much
valuable time, by assisting him in analysing and weighing the
evidences of disease, and extracting from the whole phenomena
which are presented to him those which are of value as indicat-
ing its nature. The attempt is made not with the view of
checking but rather of encouraging minute inquiry, while it
aims at giving to the result of that inquiry more definite form.

A man who has clearly grasped a case in its entirety, who
has separated the essential from the accidental, and who has
ascertained the weight and bearing of each individual symptom,
can go steadily forward in the treatment of his case without
experiencing that harassing doubt which arises from partial
or crude observation, and which to a conscientious mind, can-
not but prove a severe trial.

I desire to express my thanks to my friends who have
encouraged and aided me in carrying out my design; among
others, to Professor Grainger Stewart, from whom I have
uniformly received much kind sympathy and advice. To
Professor C. 8. Roy I am indebted not only for the heart and
pulse tracings with which I have illustrated Chapter XIIL
but for very valuable assistance which I have received at his
hands. Dr. Alexander R. Coldstream, of Edinburgh, has
‘materially assisted me in the correction of the proof-sheets.

J. G. B.

63 .CASTLE STREET,
EDINBURGH, 15th September, 1882,



TABLE OF CONTENTS.

INTRODUCTION,

CHAPTER 1.

The General Aspect, Condition, and Circum-
stances of a Patient, . . . .
Family History,
Habits and General Surroundmgs, .
Previous General Health,
Origin and Course of Illness,
Present Condition of the Patient,
Height and Weight,
Development and Muscularity,
Condition of the Skin as to Colour, .
Pallor, . .
Redness,
Cyanosis, .
Jaundice, .
Bronzing, .
Greyness, .
Perspiration, . .
Condition of Subcutaneous ’1‘45sue, .
Adiposity, .
(Edema,
Emphysema,
Expression of the Face, .
Temperament, Constitution, or Dxathes:s, .
Attitude of the Patient,
Evidence of Previous Disease,
Cachexia,
Temperature,
viii

PAGE

© 0000 00 0WN~TADA LR >



TABLE OF CONTENTS.

CHAPTER II

Alimentary System, .

Condition of the Lips, .
" of the Teeth
" of the Gums and Mucous Membra.ne of the Oheeks,
" of the Tongue, . . .
Odour of the Breath,
Saliva, .
Fauces, .
Mastication,
Deglutition,
Examination of the (Esoplmgus
Appetite,
Thirst, . .
Sensations during Fa.stmg,
Sensations after Eating,
Pyrosis or Waterbrash,
Flatulence and Eructation,
Colic,
Methods of du‘ectly testmg the Dlgestlve Power,
Nausea and Vomiting, . .
Examination of vomited Matter,
Defewcation,
Character of the Faeces,

CHAPTER IIL

Hxamination of the Abdomen, .

Inspection of the Abdomen,
General Prominence,
Retraction, . .
Local Tumefaction, .
Abdominal Movements,

CHAPTER IV.

~—— Palpation of the Abdomen,

Condition of the Abdominal Walls,
of the Peritoneal Camty,
of the Liver,
of the Spleen,
of the Pancreas, .
of the Stomach and Int.estmel,



x TABLE OF CONTENTS.

PAGE

Condition of the Omentum, . . . . 63

" of the Mesenterio Ghuda . . . 84

" of the Kidneys, . . . . . 64

Aspiration, . . . . . . . 65
CHAPTER V.

—— Percussion of the Abdomen, . . . . . 67
Peritoneal Cavity, . . . . . . 67
Liver, . . . .. . . 70
Spleen, . . . . . . . 74
Kidneys, . . . . . . . 76
Stomach, . . . . 76

Auscultation of the Ahdommal Orga.ns, . . . 78
CHAPTER V1.

Heemopoietic System, . . . . . 7991
Lymphatic Vessels, . . . . . . 79
Lymphatic Glands, . . . . . . 81
Ductless Glands, . . . . . . 82
Examination of the Blood, . . . . . 83

Microscopic Examination, . . . . 83

Enumeration of the Blood Corpuscles, . . . 87

Estimation of H®moglobin, . . . . . 89
CHAPTER VII.

Circulatory System, . . . . . . 92.154

Subjective Phenomena, . . . . . 92
Pain, . . . . . . . . 92
Palpitation, . . . . . . . 93
Fainting, . . . . . . . 93
Dyspneea, . . . . . . . 93

CHAPTER VIIIL

—— Inspection, . . . . . . . 95
Praecordia, . . . . . . . 95
Cardiac Impulse, . . . . 96
Pulsation at the Roob of the Neck . . . 97
Epigastric Pulsation, . . . . 93
Arterial Pulsation on Thoracic Wall, . . . 99

Capillary Pulsation, . . . . . 100



TABLE OF CONTENTS.

CHAPTER IX.

Palpation, . . . . . . .
Cardiac Impulse, . . . . . .
Endocardial Thrills, .

Pericardial Friction, .
CHAPTER X.
Percussion, . . . . .

Position of the Hea.rt
Absolute Cardiac Dulness,
Relative Cardiac Dulness,
Aortic Dulness,

CHAPTER XI.

Auscultation, .

Heart Sounds in Hea.lth

Areas for Auscultation, .

Modifications of the Normal Sounda of the Hea.rt,
Variations in Intensity, . . '
Impurity of the Sounds,

Reduplication of the Sounds,
Murmurs, . .
Endocardial Murmum,
Method of Production of Murmurs,
Rhythm,
Intensity and Propagatlon, .
Condition of the Normal Sound ab the Onﬁce at whlch
the Murmur originates,
Mitral Murmaurs, .
Tricuspid Murmurs, .
Aortic Murmurs, . .
Pulmonary Murmurs, . . .
Murmurs of Non-Valvular Ongm, . . .
Exocardial Murmurs, .
Pericardial Friction,

PAGE
101
101
104
104

105
106
106
107
109

111
111
112
114
114
115
115
116
116
117
118
118

119
120
123
124
126
125
126
126



xii ‘ TABLE OF CONTENTS.

CHAPTER XII. .
PAGB
Examination of the Artenes, . . . . . 127
Inspection, . . . . . . 127
Palpation, . . . . . . . 127
Radial Pulse, . . . . . . 128
Percussion, . . . . . . . 131
Auscultation, . . “ . . . 1381
Cephalic Murmurs, . . . . . 188
Examination of the Capillaries, . . . . 183
Examination of the Veins, . . . . . 133
Inspection, . . . . . . . 134
Anuscultation, . . . . . . 134
Bruit de Diable, . . . . . . 185
CHAPTER XIII.
~—— Graphic Clinical Methods, . . . . . 187
Sphygmograph, . . . . . . 138
Cardiograph, . . . . . . 146
Sphygmomanometer, . . . . 152
Note on the Measurement of Tmcmgs, . . . 188
CHAPTER XIV.

Respiratory System, . . . . .155-280
Subjective Phenomena, . . . . . 165
Cough, . . . . . . . . 156
Sputa, . . . . . . . . 158

CHAPTER XV.

—— Examination of Nares, . . . . . . 167

Examination of the Larynx, . . . . . 168
Voice, . . . . . . 168
Palpation of the Lnrynx, . . . . . 169
Laryngoscopic Examination, . . . . 169

CHAPTER XVI.
——— Inspection of the Thorax, . . . . . 178
Regions of the Thorax, . . . . . 178
Form of the Thorax, . . . . . 179

Respiratory Movements, . . . . . 183



TABLE OF CONTENTS. xifi

CHAPTER XVII

PAGE
Palpation of the Thorax, . . . . . 188
Vocal Fremitus, . . . 188
Pleural, Bronchlal, and Ga.vemous Thnlls, . . . 189
Fluctuation, . . . 190
Aspiration, . . . . . . . 180
CHAPTER XVIIL
Mensuration, . . . . . . . 191
Tape Measure, . . . . . . 191
Callipers, . . . . . . . 192
Cyrtometer, . . . . . . . 192
Thoracometer, . . . . . . 193
Stethograph, . . . . . . 193
Spirometer, . . . . S . 193
Pneumatometer, . . . . . . 194
CHAPTER XIX,
- Theory of Percussion, . . . . . . 196
CHAPTER XX. .
Percussion of the Chest, . . . . . 201
Methods of Percussion, . . . . . 201
Percussion Note of the Chest, . . . 202
The Intensity of the Percussion Sound, . . . 203
The Pitch of the Percussion Sound, . . . 204
The Tympanitic Percussion Note, . . . . 206
Cracked-Pot Sound, . . . . . 209
Amphoric Resonance, . . 210
The feeling of Resistance dunng Percusslon, . . 211
Topographical Percussion, . . . . . 211
Regional Percussion, . . . . . 2138
CHAPTER XXI.
Auscultation of the Lungs, . . . . . 214
Vesicular Breathing, . . . . . 216
Harsh Breathing, . . . . . . 216

Jerky Breathing, . . . . . . 217



xiv TABLE OF CONTENTS.

Vesicular Breathing with Prolonged Expiration,
Systolic Vesicular Breathmg, .
Bronchial Breathing, .
Amphoric Breathing,
Broncho-vesicular Breathing,

- CHAPTER XXII

Adventitious Sounds wcompn.nymg Respus.tmn,
Moist Réles, .
Dry Réles, .
Auscultation of the Voxce (Voca.l Fremltus), .
Succussion, . .

CHAPTER XXIII

Integumentary System;
Subjective Symptoms, .
Eruptions, .

Distribution and Gonﬁgura.tlon,
Elements of Skin Involved, .
Type of the Eruption,
Etiology of the Eruption,
Vegetable Parasites,
Achorion Schonleinii,
Trichophyton,
Microsporon Furfur,
Animal Parasites,
Sarcoptes Scabiei,
Pediculus,
Pulex Irritans, .
Demodex Folhculorum,

CHAPTER XXIV.
Urinary System,
Subjective Symptoms, .
Examination of the Urine,
Quantity,
Colour,
Transparency,
Odour, . .
Specific gravity, . .
Reaction, . .

PAGE
217
217
218
220
221

223
224
226
228
230

.231-248

231
232
232
233
233
236
238
238
239
240
241
241
243
243
243

. 244-293

244
245
246
246
248
249
249
251



TABLE OF CONTENTS. xv

CHAPTER XXV.

PAGR
- Normal Constituents of Urine, . . . . 253
Urea, . . 258
Estimation by means of Ni ltra.te of Mercury, . . 254
Estimation by means of Hypobromlte of Soda, . . 255
Uric Acid, . . . . . 257
Creatinin, . . . . . . . 269
Indican, . . . . . . . 259
Chlorides, . . . . . . . 261
Sulphates, . . . . . . . 263
Phosphates, . . . . . . . 264
CHAPTER XXVI,

- Abnormal Constituents of Urine, . . . . 267
Albumen, . . . . . . . 267
Paraglobulin, . . . . . . 270
Propepton, . . . . . . . 270
Fibrin, . . . . . . . 271
Pepton, . . . . . . . 273
Mucus, . . . . . . . 274
Sugar, . . . . . . . 274
Blood, . . . . . . . 279
Bile Pigment, . . . . . . 280
Bile Acids, . . . . . . 281

CHAPTER XXVII
——— Urinary Sediments, . . . . . . 282
Blood Corpuscles, . . . . . . 282
Pus Corpuscles, . . . . . . 283
Epithelium, . . . . . . . 283
Renal Tube-casts, . . . . . . 284
Spermatozoa, . . . . . . 286
Micro-Organisms, . . . . 287
Inorganic Sediments of Acld Unne, . . . 288
Do. do.  Alkaline Urine, . . 292
CHAPTER XXVIIIL
Nervous System, . . . . . . 294-353
Sensory Functions, . . . . . . 294

Subjective Sensations, . . . . . 205



TABLE OF CONTENTS.

Pain, .
Parsmsthesia,
Giddiness, .
Abnormal Vmoeral Sensatxons,
Cutaneous Sensibility, .
Common Sentibility, . .
Tactile Sensibility,
Sense of Pressure,
Sense of Temperature, .
Sense of Locality,
Muscular Sense,
Special Senses, .
Sight, .
Diminution of Vlsual Aouteness,
Alterations of Visual Field,.
Alterations in the Perception of Colours,
Movements of the Eyeball, .
Paralysis of Ocular Nerves,
Spasm of Ocular Nerves, .
Changes in the Pupil,
Ophthalmoscopic Exa.mmatlon,
Hearing,
Taste, .
Smell,

CHAPTER XXIX.

- Motor Functions, .
Visceral Motor Functions, .
Voluntary Motor Functions,

Voluntary Movements,
Paralysis,
Spasm, .
Reflex Movements,
Superficial Reflexes,
Deep Reflexes, .
Electro-diagnosis, .
Affections of Co-ordination,
Labyrinthine Vertigo, .
Ataxia, . .
Cerebellar Inco-ordmanon,
Vago-motor Functions, . . .
Cutaneous Vaso-motor Affections, .
Visceral Vaso-motor Affections,

PAGE

298
297
297
297
298
208
298
299
299
300
301
301
801
301
302
302
303
304
3056
306
314
316
318

319
319
320
329
329
8381
333
334
385
336
843
843
343
343
344
344
345



TABLE OF CONTENTS. xvii.

CHAPTER XXX,

PAGE

Trophic Affections of Muscles, . . . . 846
Do. do. Bones and Jointa, . . . 846

* Do. do. 8kin, . . . . 347
Do. do. Becretory Glanda, . . . 847
Do. do. Viscera, . . . . 347

OHAPTER XXXI.

Cerebral and Mental Functions, . . . . 848
Coma, . . . . . . . 348
Illusions, . . . . . . . 849
Hallucinations, . . . . . . 849
Delusions, . . . . . . . 349
Delirium, . . . . . . . 349
Speech, . . . . . . . 349
Sleep, . . . . . . . 851

CHAPTER XXXII.

—— Condition of Cranium and Spine, . . . . 852
CHAPTER XXXIII.

Locomotory System, . . . . . 854

Condition of Bones, . . . . . . 354

" of Joints, . . . . . . 354
" of Muscles, . . . . . . 354
AFPPENDIX, . . . . . . . . 355

INDEX, . . . . . . . . 359






INTRODUCTION.,

A pHYSICIAN, when consulted by a patient, is naturally enough
expected to be an attentive listener to what, to his informed
mind, is a strange medley and most confused account of those
deviations from health or actual sufferings by which the patient
has been driven to seek aid. The more serious symptoms are
often lightly touched upon, the more trivial exaggerated, and
the whole jumbled together without logical sequence or the
slightest attempt at orderly arrangement. This story, trying
as it is to the physician, and all the more trying the more his
own mind is duly trained, he ought to listen to ; for this the
patient expects, and perhaps has a right to expect. During the
tedious narration, it may give him patience to bear in mind
two considerations : first, that from it he must obtain the right
end of the clue which is to guide him in the difficult task of
ascertaining the nature, extent, and seat of the disease; and
second, that by this often most prolix narrative, taken along
with his attitude, manner, and expression, the patient absorbed
in his own sufferings, is giving his physician, if he is careful and
observant, the best opportunity of becoming acquainted with
the ego with whom he has to deal.

The most critical examination of symptoms, the most careful
inquiry into the state of internal organs, the most logical
deductions from these as to the morbid changes from which they

have originated, will often be erroneous unless the physician is
- ' B



2 INTRODUCTIONMN.

also a student of human nature, and is able to arrive almost
intuitively at some knowledge of the mental characteristics and
peculiarities of his patient.

But sooner or later—and more often late than soon—the
patient will have arrived at the end of his narration, and then
the physician must unravel for himself this tangled web;
and, taking the different threads, he must follow them up,
and by means of close physical examination, ascertain the
condition of the various organs of the body—particularly those
which the train of symptoms detailed indicate to be implicated
in the morbid process. It is only by a methodical examination
of the different systems of the body that a satisfactory view of
the condition of the patient can be obtained, and the very
foundation of rational treatment laid.

In the following pages an attempt will be made to explain
the meaning and diagnostic significance of the chief symptoms
and physical signs which are met with in disease. These
group themselves naturally round the different physiological
systems of the body—Alimentary, Absorbent and Heaemopoietic,
Circulatory, Respiratory, Integumentary, Urinary, Nervous,
Locomotory ; and under those headings they will be con-
sidered.* This is not, of course, to be looked upon as a
rigidly accurate division, but for practical purposes it suffices,
and it has this great advantage—viz.,, that those who are
habituated to follow such an arrangement in the examina-
tion of patients, are less apt to neglect minute points which
might otherwise escape the memory. Nor is it to be supposed
that every patient requires to be subjected to so exhaustive
a catechising as this arrangement, if fully carried out, would
necessitate, Many trivial complaints call for no such exercise
of patience either on the part of the physician or on that of his
patient, and in severe or urgent cases the first examination must
necessarily be at best rapid and limited. Nor even where close
inquiry is desirable, is it mnecessary to follow accurately the

* See Appendix,
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sequence here given ; and to some it may seem more suitable to
clear up, first of all, the details regarding that system which
seems most profoundly implicated, and only thereafter, and more
cursorily, to examine into the condition of the others,

It must be carefully borne in mind that in examining a
patient we are dealing with a fellow-creature, and that all our
inquiries and all our investigations must be conducted with the
utmost courtesy, kindness, and patience.

In the following pages attention will first be directed to
certain preliminary inquiries which should be made, and then to
the various systems, in the order already mentioned.



CHAPTER L

The Genernl Bspect, Condition, and
Cironmstances of u Patient.

Berore entering upon the minute examination of a patient,
there are several more general and preliminary inquiries which
should be made, and it is needless to say that the care and
extent of the investigation required, must depend on two
factors: first, on its necessity, in view of the special disease
present ; and second, on the mental and bodily condition of the
patient.

After noting the patient’s name, age, occupation, residence,
&c., it is well to record, in as brief words as possible, and in his
own language, his chief complaint. This is not to be in any
sense a statement of diagnosis, but simply the patient’s own
impression concerning his case. Both in cases of phthisis and
bronchitis, for example, we might be told that the patient
sought advice on account of severe cough, and of this symptom
we would make note as the most prominent in his own mind.
‘We further ascertain, as closely as we can, the duration of the
present illness, and record it briefly—so many days, months, or
years, as the case may be.

Having thus formed in our minds a general idea, however
ill-defined, of the case before us, we proceed to consider the

Family Hiltory.;—Inquiry into the general health of the
-patient’s family should be specially directed to ascertain whether
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any of his near relatives have suffered from those forms of
disease which are usunally supposed to be hereditary, such ag
consumption, scrofula, syphilis, theumatism, gout, heart disease,
and various nervous disorders. Such inquiry should not limit
itself to the near relatives, father, mother, brothers, and sisters,
but ought to extend to the uncles, aunts, and grandparents.

Habits and General Surroundings at Home and at Work.
—Luxurious habits, “fast” living, and excesses of all kinds
are frequently the cause of disease, and any evidence of these
must be sought for, and among them excessive alcoholic
indulgence stands out prominently. To defective or unwhole
some diet many ailments may be traced, as well as to long
hours of work, and to the bad ventilation or defective drainage
of the apartments used. Insufficient or ill arranged clothing is
also a frequent cause of disease.

It is also well known that certain occupations have a special
tendency to produce disease. These may be classed as follows,
according as they are due to the following causes :—

(a.) Mechanical effects of inhalation of dust, as in knife-
grinders, coal miners, and stone masons,

(b.) Poisonous effects of materials worked in—such as
arsenic, lead, copper, mercury, petroleum, wool containing
anthrax, sewer-gas, &c.

(c.) The position and movements required.—If certain peculiar
movements are very frequently repeated, a condition of spastic
muscular contraction is apt to arise, which, when it shows
itself in clerks, is known as writer’s cramp, but which is also
met with in connection with such occupations as engraving,
sewing, type-setting, harp-playing, &c. There is further the
position of the body to be considered, whether sitting, standing,
or kneeling ; and finally, the amount of muscular exertion which
the particular employment demands.

Previous General Health.—We should endeavour to ascer-
tain the usual state of health, the date and nature of former
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ailments, liability to particular morbid conditions, present or
previous residences, or other circumstances which may have
influenced its production or development, exposure to contagion,
&c. ; and if the patient be a female, it may be advisable to
inquire into the condition of the reproductive functions.

Origin and Course of the Present Illness.—It is impossible
here to do more than indicate certain general lines on which
it is usual to proceed. Having already fixed the date of com-
mencement of the illness, we would next endeavour to gain
some accurate idea of the manner in which it commenced, with
what symptoms, whether it came on suddenly or gradually, to
what cause the patient traces his loss of health; and if his
statement does not appear to us probable, we must strive, by
careful, guarded, and unobtrusive cross-examination, to satisfy
ourselves on these points. Knowing the usual etiology of such
a case as the one we are studying, we possess a guide as to the
direction in which our inquiries should be made. The sequence
of symptoms may now be ascertained, the date of origin of
each, and its severity ; and finally, we note to what medical
treatment the patient has been subjected, and what was its
result in his case.

PRESENT CONDITION.

Before proceeding to the examination of each system of the
body, it is advisable first to note certain general facts, as
follows :

1. Height and weight.

2. Development and muscularity.

3. Condition of the skin as to

(a.) Colour.
(b.) Perspiration.
4. Condition of the subcutaneous tissue—
(a.) Adiposity.
(6.) (Edema.
(c.) Emphysema.
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~

. Expression of the face.

Temperament, constitution, or diathesis.
. Attitude.

, Evidence of previous injury or disease.
. Temperature.

© ®w=o W™

1. Height and- Weight.—In almost all diseases the weight
becomes diminished, and in the course of treatment the patient
should, when it is practicable, be weighed at regular intervals,
when a very valuable indication of the progress of the malady
will be in our hands. 'When, however, we have only the result
of one weighing, it is of consequence to know what a man of
a given height ought to weigh when in health. For this
purpose, Mr. Hutchison has compiled a table (deduced from the
examination of 3000 persons), from which the following figures
are taken, which must, however, not be regarded as more than
approximate.

A man of 4 ft. 6 in. to 5 ft. 0 in. ought to weigh about 9226 lbs.

n 5u 0 uw 50 1 " " 11552 o
" 50 2 w b5n 38u " " 12786 u
" 5u 4 w S5u 5 " [ 13917 o
n 5u 6 w 5u 7 " " 14429 o
" S5nw 8 w bw 9w " " 157°76 «
" 510 w 50 ll " " 17086 n
" 501l w 604 0 " [ 17725 n
" 6u 0 " " n 21866 «

2. Development and Muscularity,—To be typical of perfect
health, the various parts of the body must be accurately pro-
portioned one to another. A moderate amount of adiposity is
quite consistent with health, provided that the muscular system
is correspondingly developed. Generally, as age advances, the
tendency to the deposit of fat increases, and this must be borne
inmind. At the same time, its rapid accumulation after fifty
years of age is not a symptom of health. Spare people are
often the longest livers.
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3. Condition of the 8kin as to Colour.

(a.) Pallor is due to defective filling of the capillaries, to
deficiency in the quantity of the blood, or of the hsmoglobin
it contains. Pallor, consequently, may arise from any condition
which prevents the proper assimilation of the food (dyspepsia,
&c.), from any interference with the formation of the blood
(chlorosis, ansemia, &c.), from any disease leading to loss of
blood (hemorrhage) or its nutritive materials (Bright’s disease),
or, finally, from any affection of the vascular system interfering
with the proper propulsion of the blood (mental emotions,
fatty heart, mitral disease, &c.). Paleness of the skin can best
be appreciated where the epidermis is thin and the true skin
very vascular, as on the ears, cheeks, eyelids, or lips.

(b.) Redness of skin beyond the natural tint, first and
principally shows itself at those points which have just been
mentioned in connection with pallor; but it must be borne in
mind that those persons who are, by reason of their occupation,
exposed to heat or to the weather, are usually ruddy in com-
plexion.  Apart, however, from this cause, redness occurs
either as a result of increase of the amount of blood in the body,
or of its hemoglobin (as is seen in ‘“full blooded” plethoric
persons), or is due to dilatation of the capillaries. The latter
cause accounts for the blushing caused by mental emotion, as
well as that following the inhalation of nitrite of amyl ; and in a
similar way may be explained the redness of the scalp and face
in hemicrania, and the general redness of inflammation and of
fever.

(c.) Cyanosis (xbavos, blue), or blueness of the skin, produced
by the accumulation of venous blood, varies much in degree.
It is first noticeable on the lips, cheeks, conjunctive, ears, and
point of the nose and fingers, but may become very general.
It is due partly to the retardation of the venous flow, so that
the blood remains longer in contact with the tissues, and conse-
quently loses more of its oxygen and takes up a larger quantity
of carbonic acid, and partly to deficient oxygenation of the
blood in the lungs, so that even when it enters the capillaries
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it ‘s more or less venous, The former cause operates in valvular

ns of the heart when compensation is lost, the latter in’
laryngeal and pulmonary affections where the proper aeration of
the blood is interfered with. It is in congenital malformations
of the heart, particularly in cases of constriction of the pul-
monary orifice along with perforation of the ventricular septum,
that the complete picture of morbus ceruleus is formed. The
skin then assumes a livid blue colour, particularly on the nose,
lips, ears, and fingers, and these tissues become swollen and
indurated owing to the stagnation of blood. The clubbed
fingers, with their broad, curved nails, due to this cause, are
characteristic of congenital heart affections.* Cyanosis may
also be produced by spasm of the arterioles, as in chilling of
the surface. 'When jaundice exists along with cyanosis (as, for
cxample, in mitral incompetence when the liver is congested),
then the yellow icteric hue mixing with the blue gives rise to a
distinct green coloration.

(d.) Jaundice, or yellow discoloration of the skin, results
from the absorption of bile pigment into the circulation. It
shows itself first under the conjunctivee.+ In slight cases there
is only a very light tinging, but as the absorption of pigment
goes on, the skin becomes citron-yellow, then olive green, and
it may, finally, in very severe cases, assume a dark brownish
green colour. It is usual to divide jaundice into two varieties:
—(1.) Hepatogenic, or mechanical, which results from obstruc-
tion of the gall duct by catarrh, concretions, parasites, pressure
of tumours, &e., from compression of the smaller branches of the
duct in the liver substance, either from interference with the
portal circulation, or in such diseases as cirrhotic, waxy, or fatty
liver. (2.) Hemogenic, arising from abnormal conditions of the
blood itself. To this class belongs the jaundice which follows
the inhalation of chloroform or ether, and possibly that met

* Clubbing of the finger ends is also occasionally seen in connection with
phthisis.

t The observer must not mistake for jaundice the yellow colour of small
maases of fat which may be deposited there in advanced life.
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with in typhus, yellow fever, acute yellow atrophy of the liver
&c. It appears probable that, in these cases, the jaundice is tc
be explained by the fact that, owing to the abnormal breaking
down of red blood corpuscles, the liver is furnished with an
excessive amount of material for bile formation. The result of
this is that more bile is formed, the small biliary ducts are over-
filled, excretion cannot go on with sufficient rapidity, and
absorption takes place.

The internal use of santonin occasionally leads to a yellow
discoloration of the skin, but the examination of the urine will
at once distinguish this from jaundice.

(e.) Bronzing occurs in Addison’s disease (disease of the
suprarenal capsules). The pigment is deposited in and between
the cells of the Rete Malpighi, and is chiefly developed at the
points naturally most liable to become darker, and also at the
seat of any local irritation. The discoloration commences
earliest and becomes deepest on the face, neck, hands, and in the
axille round the nipples, in the groins, genital regions, and on
the abdomen. It also occurs in situations where there has been
local irritation, such as that caused by the pressure of garters,
or by a recent blister. The mucous membrane of the lips,
tongue, and mouth is likewise frequently discolored. The
patches of pigmentation are (except those caused by local irrita-
tion) arranged symmetrically, and their margins are rarely well
defined, but rather shade off imperceptibly. Pigmentation of
the skin, closely resembling Addison’s disease, is met with in
chronic phthisis, and in lymphadenoma and leucocythemia, and
the diagnosis of Addison’s disease must not be made from the
presence of pigmentation alone, unless such pigmentation as has
been described is accompanied with the characteristic constitu-
tional symptoms which that disease presents—viz., asthenia,
feeble action of the heart, and small, compressible pulse, gastric
irritability, gasping, hiccup, sighing, and breathlessness on
exertion.* Smaller and more sharply defined patches of pig-

* The whole subject is very fully and lucidly treated of by Dr. Green-
how ; see T'rans. of International Med. Congress, 1881,
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(f)) @rey discoloration of the skin (argyria) occurs after the
prolonged use of nitrate of silver. It is most noticeable on those
portions of the body which are most exposed to light. From
the bluish tinge of cyanosis it can readily be distinguished by the
fact that in argyria the discoloration does not disappear on
pressure, as is the case in the former condition.

Perspiration.—Increased perspiration (hyperidrosis) may be
seneral or local. In some nervous affections, particularly in
hemiplegia, it has been seen to be limited to one lateral half of
the body. In very many diseases general hyperidrosis may be
observed, and furnishes sometimes an indication of considerable
importance.  Such for example, is the perspiration which
occurs in almost all organic diseases in the stage of collapse,
and that which follows the crisis of continued fevers (critical
sweat). One of the stages of ague is that of profuse perspira-
tion, and the night sweats of phthisis are among its most
distressing symptoms. In acute rheumatism the skin is
habitually moist, and usually whenever there occurs consider-
able dyspneea, from whatever cause, it is accompanied by
perspiration. It must not be forgotten that strong mental
cmotions (fear) may produce copious sweating.

Local increase of perspiration is usually met with in con-
nection with the axillee, and the palms of the hands and soles
of the feet. The sweat accumulating in these regions some-
times gives rise to an excessively disagreeable odour
(bromidrosis), probably due to the presence of an organised
ferment,

Diminution of perspiration is seen locally in many chronic
skin affections, and generally in almost all conditions of
pyrexia, in diabetes, and sometimes in the cirrhotic form of
Bright’s disease.
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ment are sometimes seen in pregnacy, and in disease of the
generative organs in the female; and in Pityriasis versicolor’
the presence of the parasite Microsporon furfur gives rise to a
brown discoloration.

(/) Grey discoloration of the skin (argyria) occurs after the
prolonged use of nitrate of silver. It is most noticeable on those
portions of the body which are most exposed to light. From
the bluish tinge of cyanosis it can readily be distinguished by the
fact that in argyria the discoloration does not disappear on
pressure, as is the case in the former condition.

Perspiration.—Increased perspiration (hyperidrosis) may be
general or local. In some nervous affections, particularly in
hemiplegia, it has been seen to be limited to one lateral half of
the body. In very many diseases general hyperidrosis may be
observed, and furnishes sometimes an indication of considerable
importance.  Such for example, is the perspiration which
occurs in almost all organic diseases in the stage of collapse,
and that which follows the crisis of continued fovers (critical
sweat). One of the stages of ague is that of profuse perspira-
tion, and the night sweats of phthisis are among its most
distressing symptoms. In acute rhcumatism the skin is
habitually moist, and usually whenever there occurs consider-
able dyspncea, from whatever cause, it is accompanied by

' perspiration. It must not be forgotten that strong mental
, emotions (fear) may produce copious sweating.

Local increase of perspiration is usually met with in con-
ﬁection with the axillee, and the palms of the hands and soles

the feet. The sweat accumulating in these regions some-

ges gives rise to an excessively disagreeable odour
pmidrosis), probably due to the presence of an organised
aent.

piminution of perspiration is seen locally in many chronic

affections, and generally in almost all conditions of
in diabetes, and sometimes in the cirrhotic form of
ht’s disease.
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The perspiration may be coloured yellow from the presence
of bile pigments in cases of jaundice, and in uremia it may
hold in solution large quantities of urea. In certain rare cases
it has been observed to have a blue colour; and still more
rarely extravasation of blood on to the surface of the skin has
been observed.

Condition of the Subcuteneous Tissue.—There are three
pathological states to be noted under this head—viz., (a.) Adi-
posity ; (b.) (Edema ; and (c.) Emphysema.

(a.) Adiposity.

(a.) Adiposity or corpulence, when it passes the limits of
health, is a very important condition. It is characterised by
the deposit of fat, chiefly in the subcutaneous, the subserous
(omentum aud mesentery), and intermuscular connecting tissues,
and is usually associated either with a plethoric or an an®mic
state of the body. The muscles are weak, the heart weak and
dilated, the pulse small, rapid, and irregular. Palpitation and
dyspncea occur on exertion, and attacks of angina pectoris arc
not rare. The signs of bronchial catarrh are often present, and
perspiration is usually excessive. 1In very corpulent persons the
sexual functions are weak, and sterility is common. These
functions appear to be intimately related to the deposition of
fat. Where the sexual functions are absent, as in eunuchs
and in women after menstruation has ceased, adiposity is
common., Sugar is often present in the urine of very corpulent
persons, Corpulence is most usually hereditary, but is some-
times brought on independently of this by excessive eating, by
the immoderate consumption of alcoholic liquors, or by deficient

exercise.
(b.) Edema. \

/
(8.) (Edema or anasarca arises from the accumulation of

serous fluid in the subcutaneous connective tissue. The swelll-
ing usually commences at the ankles—at first appearing only
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in the evenings, to disappear after the night's rest—it may
increase to a very great extent, the limbs becoming much dis-
tended, pale, smooth, and glossy. The finger pressed upon
the skin leaves a deep indentation when removed, which
only slowly fills up. In well-marked cases the external genitals
become greatly swollen. Occasionally the cedema makes its
first appearance in the lower eyelid, then usually arising from
the acute inflammatory form of Bright’s disease. (Edema may
arise—

1. From obstruction to the return of venous blood to the
heart. In this way it may occur in almost all diseases of the
heart, and in some pulmonary affections, particularly emphy-
sema, Pressure on the inferior vena cava in the abdomen,
from an enlarged liver or tumour of any kind, or on the veins
of the leg, may give rise to cedema; and local cedema is
common round abscesses.

2. From alteration in the coats of the vessels, arising from a
blood supply defective in amount or in quality. Under this
heading fall the so-called hydremic dropsies seen in diseases of
the kidneys, in an®mia, and in many wasting diseases.

In myxedema, a rare disease recently described by Dr. Ord,
the subcutaneous tissues are infiltrated with a peculiar mucus-
yielding substance, which causes a dropsy-like swelling all over
the body. The face is most characteristic. It is swollen,
waxy, and expressionless, the swelling differing from ordinary
edema in two important points—rviz., first, in not selecting the
more dependent parts of the face (such as the lower in prefer-
ence to the upper eyelid), but invading every feature alike ; and
second, in its resiliency, the pressure of the finger leaving 1.0
subsequent mark. Along with this peculiar cedema there is
great hebetude of the nervous system, and in late stages
insanity is liable to develop.

(¢) Subcutancous Emphysema.

(c.) Subcutaneous Emphysema of the skin is produced by a
collection of gaseous fluid in the subcutaneous cellular tissue.
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The skin pits very slightly on pressure, and there is a curious
and unmistakable feeling of crackling under the finger. Apart
from surgical causes, emphysema occurs as the result of loss of
continuity in the air passages or at some portion of the aliment-
ary tract. Ulceration or wound of the larynx or trachea may
give rise to emphysema, but it more commonly results from
rupture of one or more air vesicles in the lung. In the latter
case, the air is effused into the interlobular septa, and under the
visceral pleura passes back to the root of the lung, thence to the
mediastinal cellular tissue, and finally appears in the jugular
fossa, and passes under the skin of neck and chest. Per-
foration of the cesophagus, from whatever cause, is liable to
occasion subcutaneous emphysema, and ulceration of stomach or
intestines may likewise allow of the escape of air under the
skin if these structures have been previously glued to the
abdominal walls by adhesions.

The Expression of the Face is often characteristic of the
disease under which the patient is labouring, and is a very
valuable indication, especially in children. It is the general
effect upon the observer of a combination of a number of traits,
such as the colour, volume, and muscular state of the face, the
state of the eyes, &c. To some of these allusion has already
been made; a few remarks, however, may be added. In con-
nection with the eyes, an injected condition of the cenjunctiva
is common in febrile conditions (particularly in typhus), and in
neuralgia of the ophthalmic branch of the fifth nerve. In
chlorosis and ansmia generally, the sclerotic has a peculiar
white pearl-like lustre. Prominent eyeballs are met with in
cases of exophthalmic gbitre, and in connection with tumours of
the orbit. Sunken eyeballs are seen in all wasting disorders,
due to the atrophy of the fat which lies in the posterior part of
the orbit. In regard to the muscles of the face, we may meet
with spasmodic contraction in tic-douloureux, tetanus, hysteria,
epilepsy, and chorea. In facial paralysis the muscles are
paralysed, and the expression on the diseased side is therefore
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lost. 'While many diseases have expressions of the face which
are more or less characteristic of them, there are one or two
facies which stand out more prominently than the rest, and
which deserve special attention.

The Typhoid Facies, that, namely, which is met with in the
typhoid or adynamic state, is characterised by the following
symptoms :—The patient lies on his back, dull, expressionless,
and somnolent, his eyes half shut, with the pupils dilated.
The face is usually emaciated, the lips black at the edges and
trembling, and wide enough apart to show the teeth, which are
covered with sordes.

Facies of Heart Disease.—In mitral disease, after compensa-
tion has been lost, the face is swollen and pale, except the lips
and cheeks which are blue, the veins of the neck are engorged,
and the mouth is usually half open on account of the dyspnosa.
In aortic insufficiency, on the other hand, the chief character-
istic is extreme pallor.

Facies of Inspiratory Dyspnea.—Eyes wide, head thrown
back, nostrils dilated but not working, mouth half open, face
pale. Seen in croup, cedema glottidis, paralysis of the posterior
cricoarytenoid muscles, de.

Facies of Expiratory Dyspneea.—The face is swollen, dark
reddish blue, nostrils working powerfully, the eyes injected, and
the mouth open. The patient is sitting up with the arms fixed
to some support so as to allow the extraordinary muscles of
respiration to come into play.

Facies of Facial Paralysis.—The unopposed muscles on the
side not affected draw the features over towards that side, so
that the face has a curious one-sided appearance, which is most
noticeable when the patient laughs or speaks. On the affected
side of the face the cheek hangs loose, and puffs in and out with
each respiration, the saliva trickles from the corner of the mouth,
the eye is open and watery, and the whole skin of that side
becomes smoothed out and loses its wrinkles.

Facies of Bulbar Paralysis.—The face is expressionless, does
not move in laughter and crying, the mouth is enlarged trans-
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versely, and saliva trickles out of the corners. The naso-labial
furrows are well defined.

Facses of Hectic Fever is chiefly characterised by a circum-
scribed flush on the malar bones. This flush is also seen in
acute pneumonia, and is said to occur chiefly on the same side
ag the disease.

Facies of Cholera.—In the stage of collapse of cholera the
face is sunken and wrinkled, the eyeballs retracted, and the
countenance livid.

Facies of Acute Peritonitis.—The face is haggard, the expres-
sion distressed and anxious. The upper lip is drawn upwards so
ag to expose the teeth.

Hippocratic Facies is the name given to the expression of the
face immediately preceding death. The face is pale and livid,
the eyes sunken and lustreless, the eyelids separated, the nose
sharp and pinched, and the lower jaw falling.

Temperament, Constitution, or Diathesis.—Many persons
show in their general appearance that they have a constitution
which is liable to certain forms of disease. The recognition of
such peculiarities of appearance may be of great importance in
cases in which it is difficult or impossible to obtain satisfactory
information regarding the family history. The more important
of these varieties will here be sketched in outline.*

1. The Sanguine Constitution.—Body well developed, head
large, teeth massive and good, complexion ruddy, hair thick,
digestion and nutrition good, pulse hard, blood pressure high.
In later years the body becomes corpulent, and the signs of old
age come on prematurely. Such persons are liable to arthritic
affections of all kinds, and to diseases of the heart and blood
vessels (angina, fatty heart, aneurism, atheroma, apoplexy, &c.).

2. The Nervous Constitution.—Figure small and wiry, face

* For this outline I am indebted to the courtesy of my friend Professor
Grainger Stewart, from whose unpublished lectures it has been in part
derived.
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mobile, features small and delicate, great activity of mind and
body, dyspeptic, and with highly strung nervous system. Indi-
viduals of this temperament are specially liable to nervous
diseases of all kinds.

3. Strumous Constitution.—The whole osseous system badly
developed, joints enlarged, mucous membranes irritable, upper
lip and al® nasi thick, thorax contracted, skin pale and delicate,
and hair thin. Such persons are liable to diseases of bones,
lymphatic glands, and to tubercle in all its forms.

4. Lymphatic Constitution.—Body large and clumsy, muscles
flaccid, face pale and expressionless, movements slow, and
functions both of body and mind sluggish.

6. Bilious Constitution.—Face oval, long upper lip and chin,
long nose, complexion dusky, digestion sluggish, liver in parti-
cular being inactive, nervous system not highly strung. In its
further developments, this constitution passes into the melan-
cholic, where the patient takes gloomy views of things in general.
Such persons are liable to melancholic insanity.

6. Gouty Constitution.—Hair early grey, little tendency to
baldness; nose short, rounded, and red; cheeks ruddy, eyes
generally dark, teeth large and covered with thick enamel,
digestion bad, suffers much from dyspepsia, heart tends to
degenerative changes, arteries atheromatous, arcus senilis appears
early, and is well marked. Persons of this constitution are
liable to all the forms of gout, to the cirrhotic form of Bright's
disease, to neuralgia, and to apoplexy.

7. Rheumatic Constitution closely resembles the sanguine,
as already described. There is, however, in it a greater
tendency to fulness of body and less general vigour. The teeth
are liable to early decay.

To the other constitutions, such as the malarious, the
h@morrhagic, and the alcoholic, the limit of these pages does
not allow allusion, nor need the numerous mixed forms be
specially noticed.

Attitude.—The attitude of the patient is very frequently
c
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determined by the disease from which he suffers. For example,
at the height of a severe fever, the patient may be seen lying
on the back very flat, with the face turned upwards; and one
of the first indications of improvement, is his wish to be turned
on to his side. The round-shouldered appearance of the
asthmatic and emphysematous is characteristic; and in bed
those who suffer from dyspneea are usually obliged to be
propped up. Again, a patient suffering from acute peritonitis
lies with his knees drawn up; and so with all diseased condi-
tions, almost every one of which compels the assumption of
some more or less characteristic attitude.

Evidence of Previous Injury or Disease.—Apart from the
obvious traces of such surgical affections as fractures, &c., it is
always of importance to note any indications of previous disease
which may meet us in the course of our cxamination. The
pitting of small-pox, the cicatrices over scrofulous glands, the
large joints of those who in their childhood have been
subject to rickets, old-standing paralysis, are among these
indications. The most important are noted in the following
paragraph :(—

Cachexia expresses a chronic condition of ill-health, the
result of disease, such as is produced by cancer, syphilis,
tuberculosis, &c. The most prominent varicties of cachexia are
the following :—

Cancerous Cachexia.—There is great emaciation and loss of
strength, accompanied with a peculiar dirty, waxy, yellowish,
or brownish-green colour of the skin.

Splenic Cachexia, that of Adenia or Hodgkin’s disease, shows
itself by the presence of emaciation, pallor, and weakness,
accompanying or succeeding the enlargement of the lymphatic
glands throughout the body, along with dropsy and hemorr-
hages. :

Scorbutic Cachexia. — Lassitude, oppression, palpitation,
cyanosis, and hsemorrhage from the gums accompanying scurvy ;
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the eyes are sunken and surrounded with dark rings, and the
gkin earthy in colour.

Syphilitic Cachexia.—Acquired syphilis in its latter stages is
often accompanied with emaciation, weakness, and ansmmia ;
but this is not by any means always the case. Inherited
syphilis shows itself in adult life by the following signs. The
forehead is prominent, the bridge of the nose sunken (owing to
disease of the nasal bones), the cornea is often marked with
opacities, the result of inflammation, the iris is sometimes
adherent, the skin of the face has an carthy tint, there are
traces of fissures at the angles of the mouth, the teeth are
pegged (see page 25), scars of ulcers may be found on the
palate or over the body, indications of old or of recent disease
of bone may show themselves, and nodes may appear on the
skull or tibie or at some other point. Accompanying these
signs there is a general stuntedness of growth, and low vitality,
falling out of the hair, &e.

The characteristics of the other cachexie (tubercular, gouty,
&ec.) will be noted in connection with each organ of the body
involved.

Temperature.—The thermometer used for estimating tho
temperature of the body ought to be of such a size, and so
divided, that tenths of a degree can easily be read off; it ought
to have an arrangement for maximum registration; and the
purchaser of a clinical thermometer should sce that the accuracy
of the instrument in question has becn tested by comparison
with a standard thermometer, which can be done by sending
the instrument to the Kew Observatory.*

It is most usual to take the temperature by placing the
instrument (the index having been first jerked down below
the normal point) in the axilla, the skin of which region must

* It is well known that a thermometer originally correct loses its
accuracy after a certain time, owing probably to molecular changes in the
glass. Clinical thermometers ought therefore to be compared with the
standard from time to time, at intervals say of two years.
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be carefully dried, should there have been any perspiration.
To give reliable readings, the thermometer ought to remain in
position for fifteen to twenty minutes, and during the last five
minutes its height should be several times examined, in order
to see if it remains stationary, or, not having reached its
highest point, is still rising. In the latter case, it ought to be
allowed to remain longer, until no further elevation takes
place. Still more accurate results are to be obtained, and in
shorter time, when the instrument is passed into the rectum.
In children the temperature is most readily taken in the
mouth, the bulb of the instrument lying under the edge of
the tongue.

In all cases of importance the temperature ought to be taken
twice a-day, morning (9 to 11 a.M.) and evening (5 to 7 p.M.),
and in serious cases every two hours. From the data so
obtained, charts should be constructed in the usual manner.

While the mean normal temperature may be taken to be
98-6° of Fahrenheit’s scale, yet variations from 97-5° to 99-5°
are met with in healthy persons. When the mercury stands
below the former point, however, it usually indicates a state of
collapse. Above 99'5° the thermometer indicates a condition
of fever, which, when it surpasses 105° is spoken of as hyper-
pyrexia. More important for diagnosis than the actual reading
is the manner in which the temperature rises. Four types of
temperature curves are to be distinguished.

1. Continued.—The temperature rises rapidly and almost
continuously to a given height, at which it remains during the
time the fever lasts, subject only to such slight differences
between morning and evening temperature as may be observed
in health, and then it falls to, or even below, the normal point,
as suddenly as it rose. This rapid fall, which is coincident
with the commencement of convalescence, is denominated crists.
This type is met with in typhus, small-pox, measles, &c., but is
perhaps best marked in acute lobar pneumonia.

2. Remittent.—In this variety the difference between the
morning and evening temperatures is considerable (say 2° F.
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or more). Hectic fever in all its forms is perhaps the best
example, and it is to be noted that occasionally (especially in
phthisis) the ordinary state of matters is reversed, the morning
temperature being high, and the evening low. During the first
few days of typhoid fever the temperature rises in a character-
istic manner, each morning remission being considerably under
the temperature of the preceding night, but above that of the
preceding morning. In typhus fever, as a rule, the rise is
more sudden, In well-marked examples of this type of fever
temperature, when the disease takes a favourable turn the
re-establishment of the normal temperature takes place very
gradually, and the slow fall of temperature is called lysis, to
distinguish it from the more rapid crisis of which we have
already spoken.

3. Intermittent.—This type is seen in the different forms of
ague. The temperature rises with great rapidity to a very high
point, and falls again in a few hours to normal. There then
follows a period of intermission, when the condition of the
patient is normal, and then again the temperature rises as
before, and so on. The intervals vary in duration according to
the type of ague present, lasting twenty-four hours in quotidian,
forty-eight in tertian, and seventy-two in quartan ague.

4. Relapsing or Recurrent Type.— After a rigor the temper-
ature rises to a high point, near which it remains for some days,
and then falls to normal (crisis). An interval of immunity
from fever of varied duration (5 to 8 days or longer) succeeds
this attack, and then follows a relapse, which corresponds very
closely to the original attack. These relapses may occur
several times before the disease ceases,
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Almentary Svstent.

THE sigus and symptoms connected with the alimentary
system may be conveniently considered under two sections.
The first of these contains the various objective phenomena
which present themselves during the examination of the organs
of mastication and deglutition, the subjective sensations of
digestion, and the phenomena connected with the expulsion
of the food from the body, either by vomiting or by defse-
cation.

The second group includes all these physical signs which the
examination of the abdomen affords.

The first of these sub-divisions will be treated of in the
present chapter.

Lips.—In examining the lips, we have to note—

(a) Colour.—Owing to the great transparency of the labial
epithelium, any change in the colour of the blood circulating in
the minute vessels underlying it can be readily distinguished.
When the lips assume a dusky-blue cyanotic colour, we know
that the circulation is being carried on imperfectly, which may
be due to defective circulation locally or in the lungs, or to
interference with the entrance or exit of air to or from the
pulmonary alveoli, or to a combination of these causes. The
lips may have a pale waxy colour, indicating that the amount

of heemoglobin is either absolutely less than normal, as in cases
22
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of loss of blood, or is both absolutely and relatively (in relation
to the aqueous constituents of the blood) below the normal
standard, as, for example, in chlorosis and other forms of
angemia, as well as in many cases of Bright’s disease.

(8.) Form.—Abnormal thickness or thinness of the lips gives
an indication of the amount of serum contained in the inter-
stices of the tissues. The thin pinched lips which are seen,
for example, in the second stage of cholera, indicate an
abnormal diminution of interstitial lymph. Herpetic eruptions
upon the lips (herpes labialis) occur in feverish conditions,
particularly in pneumonia; and in syphilis deep and painful
fissures are often met with. When we find the lips dry,
cracked, and coated with sordes, as in most febrile conditions,
we know that the patient has been breathing through the mouth,
this causing (in combination with the raised temperature) an
abnormally rapid evaporation of the saliva which in health
keeps the lips moist.* The result of this rapid evaporation is,
that the solid constituents of the saliva are deposited on the
lips in the form of sordes, whilst the cracking is due to the
unequal contraction of the epithelial layer in the act of drying.
The fact of the mouth being kept constantly open for the
purpose of respiration, although frequently due to more or
less complete obstruction of the nasal passages, may also result
from any cause which interferes with the proper oxygenation
of the blood; the natural tendency in such cases being to
attempt to increase the quantity of air respired. All dyspneeic
patients, therefore, tend to breathe through the mouth, as offer-
ing a freer passage for the ingress of air than the nostrils, The
fur on the lips occurs under similar conditions as does that
upon the tongue, which will be presently described in detail.

(c.) Movements.—The lips being among the principal organs
of expression of the emotions and the will, many affections of
the central nervous system lead to trembling of the lips (as for
example, delirium tremens). Abnormal contraction and relaxa-

* The amount of saliva secreted is also diminished in fever,
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tion of the labial muscles usually mimics and exaggerates some
normal expression, The risus sardonicus of tetanus and of
strychnine poisoning may be taken as examples of this. The
opposite condition is seen in the expressionless appearance
which occurs in double facial paralysis,

Teeth.—The following tables show the periods at which the
various teeth usually appear. It is important in treating
disease in children to bear these dates in mind.

Mirk TEETH.
APPEAR. FALL OUT.
Central incisors, under, . 6th month, 7th year.
" " upper, . 10th 3
Lateral incisors, under, . 16th ; 8th
" w upper, . 20th . !
Canines, under, . . 30th «
w upper, . . 32nd . } 12th
First molars, under, . 24th . 10th
" » upper, . 26th 108
Second molars, under, . 28th . 11th
" upper, . 30th " 1 1‘)5 "
Permanent TrETH.
APPEAR,
Central incisors, . . . . . 7th year.
Lateral incisors, . . . . . 8th-8%
Canines, . . . . . . 11th-12th o
Anterior bicuspids, . . . 9th-10th «
Posterior " . . . . . 11th
First molars, . . . . . 5th-6th
Second o . . . . . 12th-13th
Third .« . . . 18th-25th .

These periods of dentition are liable to considerable variation
even in health. Sometimes the appearance of the milk teeth is
greatly delayed in healthy infants, but it should be remem-
bered that very frequently delayed dentition is the result of
rickets, and in such cases further evidence of that disease
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should always be carefully sought for when teeth are late i
appearing.

It is important to observe the shape of the teeth. In con-
genital syphilis the permanent central incisors, usually of the
upper jaw, are very often considerably altered, as was originally
pointed out by Hutchinson (see Fig. 1). They are shorter and
narrower than natural, peg-shaped, with a crescentic notch at the
free edge, sometimes grooved down the centre, and set at
greater intervals in the gum than is natural,

Caries of the teeth must be noted as bearing upon neuralgia,
dyspepsia, &e. In young and otherwise healthy subjects, the
usual cause of extensive caries of the teeth is acidity of the
buccal saliva, arising from a slight catarrhal condition of the

ol
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F1a. 1.—Shape of Teeth in Congenital Syphilis,
(After Hutchinson.)
mucous membrane of the mouth. The continued and excessive
use of mercury gives rise to a looseness of the teeth.

Gums and Mucous Membrane of the Cheeks.—Like the
lips, the gums show by an ansmic, bloodless appearance the
presence of defective circulation, or diminution of hsemoglobin
in the blood. In chronic lead-poisoning a blue line forms on
the gums close to the dental margin, caused, in all probability,
by deposit of sulphide of lead, precipitated there by the
sulphuretted hydrogen generated by the decomposition of
particles of food remaining about the teeth. Swelling and
tenderness of the gums, along with the looseness of the teeth
already noted, are among the earliest signs of the action of
mercury. Spongy gums which readily bleed are met with in
cases of scurvy. Inflammation of the gums is either general
(stomatitis), which may be of parasitic origin (muguet or
thrush), or local, constituting gum-boil. Bleeding may also
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result from the sharp angles of carious teeth, or from the
coming away of tartar from the teeth, causing laceration of the
neighbouring soft parts. In paralysis of the buccinator muscle
the cheek hangs loose, and the food collects between it and
the teeth, This condition is seen in facial and bulbar par-
alysis,

Tongue.—In examining the tongue three distinct points have
to be considered—(1) its size and shape, (2) its movements, (3)
the condition of its surface.

(1.) Form.—In health, the tongue varies much in shape, and
this without any particular significance. It becomes swollen
from various causes, particularly inflammation, the result of
small-pox or scarlatina, or the abuse of mercury or other drugs,
and from the presence of cancerous or syphilitic new formations,
In dyspepsia the tongue has frequently a swollen sodden
character, marked at the edges by the teeth against which it has
been pressed and even without these causes where there is
great mental hebetude along with defective movement of the
organ in the mouth, such edematous swellings take place. The
greatest degree of swelling is however found in cases of acute
glossitis,

(2.) Movements.—The tongue receives its motor innervation
through the hypoglossal nerve, and so long as that nerve and the
muscular fibres of the tongue are normal, protrusion of the organ
is effected with exactitude and rapidity. When, however, the
cerebral functions are in more or less abeyance, as in typhus
and other severe diseases, the tongue is only protruded slowly,
with difficulty and with tremor. A tremulous tongue is also
met with in drunkards, in cases of general paralysis of the
insane, bulbar paralysis and progressive muscular atrophy.

Paralysis of the tongue is frequent in cerebral affections
(hemiplegia from hemorrhage, embolism, &c. ; bulbar paralysis,
general paralysis, the advanced stages of locomotor ataxia, &c.).
In unilateral paralysis the tongue when protruded is inclined
towards the diseased side. When the paralysis is bilateral, the
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tongue is relaxed, wrinkled, fibrillary contractions may be seen”
on its surface, and the speech becomes inarticulate and unin-
telligible.

In chorea, hysteria, and eclampsia, spasm of the lingual
muscles is often met with, The peculiar quick spasmodic manner
in which the organ is protruded by the choric patient must
be seen to be understood, and once witnessed will never be
forgotten.

(8.) Suzrface of the Tongue.—Whenever a patient breathes
habitually through the mouth* there is a tendency to dryness
of the tongue, as well as of the lips (as has been already stated),
because of the more rapid evaporation of the saliva and buccal
mucus, which usually keep these parts moist. In fever this is
still more marked, partly because there is then diminished
secretion of these fluids, and partly because ‘the evaporation
goes on more quickly on account of the elevation of the tem-
perature. In order to prevent this dryness, the patient moistens
his lips with water at very short intervals, and hence the dry
tongue is not always present even in fever. When it is present
in such patients, it shows that thirst is not being felt, and is an
indication that the senses are becoming blunted, and conscious-
ness is being lost. When the tongue becomes very dry, cracks
appear on its surface, due to the unequal contraction of the
epithelium in the act of drying. A degree of dryness of the
tongue is likewise met with in diabetes, and after the adminis-
tration of certain drugs—atropine, for example.

Fur on the Tongue.—In fever when, as has just been said,
the saliva evaporates quickly, it deposits its solid constituents
upon the lips and tongue. When, however, no abnormal
evaporation is taking place, the fur which is found upon the
tongue is not to any appreciable extend so formed. It then
consists of debris of food, of cast-off epithelial cells, and of

* Either on account of obstruction of the nasal passages or from any-
thing which interferes with the proper oxygenation of the blood—dyspucea
in all its forms,
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masses of micro-organismse.* These organisms enter the mouth
in the air or in the food, are caught on the filiform papille, to
which they firmly adhere, and there multiply with great
rapidity. The fungiform papille are too smooth to afford
points of attachment, and hence they are usually free from fur,
and stand out red and prominent. In scarlet fever these papille
are more than usually conspicuous, on account of the congestion
of the mucous membrane, and they stand out distinctly through
the creamy fur which covers
the rest of the organ, and
hence the tongue assumes
a “strawberry” appearance.
The fur which collects on
the lingual surface is being
constantly detached by the
rubbing of the tongue
against the roof of the
mouth, gums, and teeth;
and as during sleep there
is very little movement, the
coating is always thickest
in the morning. It is also
to be remarked that the
fur collects most where
the tongue is roughest, and
Fic. 2.—Oidlum Albicans. (Quaio’s Dict.)  where the movement is

least in amount—i.e., the
centre and back part. Increase of fur may result from any
condition which diminishes the movements of the tongue on the
palate and gums, such as dryness of the mouth, swelling of the
tongue, defect of the palate, or disease of the central nervous
system (hemiplegia, bulbar paralysis, &c.) paralysing the lingual
muscles.

* According to Butlin’s cultivation experiments (St. Bartholomew’s
Hosp. Rep. xv.) these include : Micr 8, Bacillus subtilis, Sarcina ven-
triculi, Spirochate Obermeyerii, Bacterium termo, and a form of Vibrio,
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But in addition to the fur which adheres to the tongue, the
cavity of the mouth often affords a nidus for other forms of
vegetable organisms, such as those which give rise to lactic and
butyric fermentation of sugar, and acetous of wine. By far the
most important of these is the parasite which occasions thrush,
the so-called Otdium albicans, which Grawitz has lately shown*
to be identical with the Microderma wvini. Thrush is usually
met with in delicate children, particularly in those who are
brought up on cow-milk, and affects the inner surface of the
lips, and the mucous membrane of the mouth generally. Small
white points first form, which rapidly increase in number, and
extend in area, the patches appearing like curdled milk. The
reaction of the saliva becomes strongly acid, and thus causes
great irvitation of the mucous membrane of the mouth, which
becomes red, swollen, and painful. When these patches are
examined microscopically (see fig. 2) we find, in the midst of
a mass of epithelium and salivary corpuscles, the fungus, in
the shape of long branching transparent filaments with a double
contour, and bearing the spores in a globular receptacle at their
extremity. In the meshes of the net-work which these
filaments form, there are usually to be seen numerous free
spores, which are spherical, and highly refractive. In doubtful
cases, the diagnosis of thrush may thus be made by means of
the microscope.

The colour of the tongue varies considerably under different
conditions. In fever it is generally more or less reddened, and
it may become blue in cyanosis, or pale where anzm’a exists.
It must also be borne in mind, that the tongue is liable to be
discoloured by particular kinds of food, such as coffee, or milk,
and still more markedly by swallowing such medicines s the
various preparations of iron.

Finally, the tongue is liable to be the seat of new formations
—syphilitic fissures, ulcers, and deposits are frequently met

with, and cancerous disease of that organ is not uncommon.
i

* Virch, drch., vols, Ixx. and Lxxiii.
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The sense of taste will be considered under the nervous
system.

Odour of the Breath is often an important indication.
Offensive breath may be the result of indigestion, but more
commonly arises from some disease of the mouth, such as
carious teeth, decomposing matter in the crypts of the tonsils,
or ulceration of the gums. The peculiarly offensive odour
caused by ozena usually disappears from the breath when the
nostrils are compressed, and the patient breathes through the
mouth alone; of lung affections, those which most commonly
cause offensive breath are gangrene and bronchiectasis.

Baliva.—The 7reaction of the mixed saliva found in the
mouth is normally alkaline, but it becomes acid when retained
for long in the buccal cavity, in dyspepsia, and in diabetes.
It is mixed with epithelium and leucocytes, and often contains
certain vegetable organisms (Oidium). A small quantity of
albumen is present in health, and may be much increased in
disease.* Certain medicines when administered internally
appear in the saliva. In particular, the salts of iodine and
bromine ; urea is also sometimes present in cases of uramia,
but bile and grape sugar are never excreted in the saliva. In
disease the saliva may be increased or diminished in quantity.

Increase of Saliva (salivation or ptyalism) may arise—

1. From irritation in mouth and throat; as in stomatitis
(mercurial or simple), gum-boil, ulcers, dentition, sorc throat,
&e.

2. From irritation in stomach, pancreas, intestines, uterus; as
in cases of dyspepsia, worms, and in pregnancy.

3. From ncuralgia, especially of the face.

4. From certain diseases of the brain, medulla, and spinal

* In catarrh of the mucous membrane of the mouth, the buccal mucus
contains large numbers of epithelial cells and leucocytes, and a great
quantity of dissolved albumen,
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cord. In insanity, hydrophobia, hysteria, and particularly in
bulbar paralysis. '

5. From the action of certain drugs, in particular, mercury
and jaborandi.

Diminution of Saliva is chiefly met with in fevers and in
diabetes. It occasionally results from blocking of the salivary
duct with a calculus. It may also be diminished by mental
emotions, and by the administration of certain drugs, such as
atropin, daturin, and Jod-ethyl-strychnine.

Fauces.—The examination of the fauces may be conducted
in two ways,—by inspection and by palpation.

Inspection.—The patient should be placed opposite the
window, and made to open his mouth widely, while the physician
stands in front of him and a little to one side. In most cases it
is necessary to depress the tongue by means of a spatula or the
handle of a large spoon, and this should be done in such a way
that the instrument presses firmly on the horizontal part of the
tongue without coming in contact with the soft palate. Some-
times a better view may be obtained by using a reflecting mirror
(the laryngoscopic mirror answers admirably), in which case the
patient must be placed with his back to the light.

Palpation.—It is best to stand at the patient’s right side, and
to introduce the fore-finger of the right hand into the mouth,
pressing at the same time with the left hand on the soft parts
behind the angle of the jaw. This bimanual method allows the
physician to appreciate very accurately the condition of the
parts in question,

By a carcful use of these two methods we must satisfy our-
selves of the condition of the pillars of the fauces, with the
tonsils lying between them (in health barely visible); of the
soft palate arching up on either side, with the uvula depending
from the centre of the posterior wall of the pharynx behind and
of the epiglottis. The mucous membrane of all these parts is
moist, and has a red appearance, the colour being particularly
deep over the soft palate. On the posterior wall of the pharynx,
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the vascular ramifications are usually very distinct. In exa-
mining the fauces in this way, we have to note changes in the
mucous membrane in regard to colour, moisture, and smooth-
ness of surface. The presence of abnormal secretions, of ulcers,
swellings, tumours, false membranes, and other pathological
changes, will thus also become evident. Finally, a careful
observation ought to be made of the movements of the soft
palate, and this is best done by making the patient say “a.”
‘We must look for enlargement, inflammation, or ulceration in
all these parts, and for changes in the mucous membrane
covering them. Apart from mechanical and chemical causes,
inflammatory redness of the fauces may occur in many general
diseases. It is, however, perhaps most marked in scarlet fever,
in which disease throat symptoms occur early. The redness
usually beginning in the middle of the soft palate, quickly
spreads over the whole mucous membrane of the fauces, and
becomes very intense, being accompanied with considerable
swelling of these parts. The other exanthemata are also
frequently accompanied with sore throat, but the redness is less
intense. In secondary syphilis, an erythematous reddening of
the fauces is not uncommon, the eruption being often distributed
symmetrically on either side of the soft palate. More chronic
inflammatory conditions give rise to a dark-red appearance of
the mucous membrane, in which the follicles may be more con-
spicuously affected ; and care must be taken not to mistake the
distended mouths of follicles for ulcers.

In acute tonsillitis the tonsil on the affected side hecomes
much swollen and of a dark-red colour, as does the correspond-
ing side of the soft palate and the uvula, and these parts arc
usually found to be covered with a tenacious muco-purulent
coating. Along with these appearances, the voice assumes a
very characteristic thick nasal tone, the jaws are opened only
with difficulty, and the act of swallowing is very painful. The
formation of a tonsillar abscess is a common result of this
process.

Ulceration of the throat is most commonly of the following
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varieties :—(1) catarrhal; (2) follicular (corresponding to.the
follicles) ; (3) scarlatinal; (4) syphilitic; (5) diphtheritic; (6)
herpetic ; (7) cancerous; (8) result of the action of hot -water,
of acids, alkalis, or other chemical substances. The bleeding
which sometimes occurs as the result of ulceration, must not be
mistaken for hemoptysis.

Diphtherta is, perhaps, the most important of all the affections
which are met with in this neighbourhood. The tonsils are
usually the first part attacked. They become red and swollen,
and over the mucous membrane covering them there forms a
false membrane, which is at first white, but which gradually
assumes a dirty greyish colour. This membrane quickly spreads
to the soft palate and uvula, and ultimately to the posterior wall
of the pharynx, so that at last the whole fauces may be over-
spread. When at any point this false membrane is foreibly
detached, the mucous membrane below it will be found denuded
of its epithelium, raw and bleeding. Over this areca the false
membrane quickly becomes renewed. The diphtheritic false
membrane must be distinguished from certain other pathological
conditions which more or less closcly resemble it, such as patches
of secretion exuded from the crypts of the tonmsils, or layers of
purulent secretion on the fauces in chronic catarrh. If there be
any doubt, the microscope will at once show that these do not
possess the characters of a fibrinous false membrane. The white
patches of thrush may also be mistaken for diphtheria, but may be
distinguished by showing under the microscope the presence of
the oidium (see fig. 2, p. 28). The diagnosis of diphtheria is,
however, always to a large extent founded upon the severe
general symptoms which present themselves,—the swelling of the
cervical glands, the great prostration without high fever, and
the albuminuria. A slight or doubtful case is often shown to
have been diphtheria by the subsequent occurrence of post-
diphtheritic paralysis, which is usually found in connection
with the soft palate (showing itself by the regurgitation of fluid
into the nostrils during swallowing), but sometimes affects the

limbs.
D
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Tumours in the region of the fauces are usually more of a
surgical than of a medical nature. Reference must, however, be
made to nasal polypi which sometimes hang down into the

. throat, to tumours of the epiglottis which may show themselves
above the root of the tongue, and to the various forms of
malignant growths which may be met with in connection with
the pharynx. These usually present little difficulty in the way of
diagnosis. Bulging forward of the posterior wall of the pharynx
may be produced by retro-pharyngeal abscess—usually the result
of caries of the cervical vertebree—similar prominence in this
neighbourhood may, in rare instances, arise from carotid ancurism.

Movements of the Soft Palate.—The exact innervation of the
muscles of the soft palate is still somewhat obscure. Clinically,
however, it seems clear that paralysis either of the spinal
accessory or of the facial nerve may involve the palate. When
the palate is paralysed in cases of facial paralysis, it shows that
the lesion is above the geniculate ganglion, as the large super-
ficial petrosal nerve (which supplies the palate) branches off
at that point. Occasionally the paralysis of the palate is of
central origin, as in hemiplegia, but more frequently it is due
to some affection of the nerves in their course, or is peripheral
in its origin. Perhaps the most frequent cause is diphtheria.
The appearance which the palate presents depends upon the
degree of its involvement. Wlen one lateral half of the palate
is paralysed, it will be seen that the affected side is further
forward, that the raphe is drawn backwards and towards the
sound side, and that the arch of the palate has become non-
symmetrical, the highest point lying more posterior and nearer
the sound side. When the paralysis is bilateral, the palate is
lax and immobile, and hangs far forward. Rarely, cases come
under observation in which the paralysis is limited to one or
two of the palatine muscles, as, for example, the azygos uvule.
When that muscle is paralysed the uvula usually hecomes bent
round to the sound side.

Diphtheritic paralysis of the palate affords the best example
of the symptoms which follow such paralysis. When the soft
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palate is so far paralysed as to prevent the proper closure of
the posterior nares, it is found that, during swallowing, the
fluid passes into the nose and streams out through the nostrils.
The speech also becomes nasal and indistinct. Anssthesia of
the palate often accompanies paralysis. Hyperesthesia is very
common as the result of chronic catarrh, abuse of alecohol or
tobacco, and particularly in hysteria.

Mastication may be rendered difficult or painful by the
presence of inflammatory affections of the lips, gums, cheeks,
or tongue, by defective teeth, by cancerous or other ulceration
of those parts, or by paralysis or spasm of the muscles employed
in the act. The buccinator and the orbicularis oris receive
their motor supply from the seventh nerve; and when that
nerve is paralysed, the food accumulates between the cheek and
the teeth. The motions of the tongue are affected in paralysis
of the hypoglossal nerve. The muscles of mastication (masseters,
temporals, pterygoids) are innervated by the motor branch of
the fifth nerve. Their movement may be interfered with in two
ways, either by spasm or by paralysis. Masticatory spasm may
be tonic or clonic. The tonic form, one of the initial symptoms
of tetanus, shows itself by the continuous and rigid contraction
of the muscles of mastication, resulting in firm closure of the
mouth, the lower jaw being drawn upwards in contact with the
upper, and at the same time forced somewhat backwards.
Clonic spasm results in the rapid rising and falling of the lower
jaw, which produces a sort of chattering of the teeth similar
to that seen in ague. Masticatory spasm may be due to such
affections as chorea, epilepsy, and hysteria, besides tetanus, as
already mentioned. 1t may also arise reflexly from some peri-
pheral irritation of the fifth nerve. Masticatory paralysis shows
itself in inability to chew, which is more or less pronounced
according as the condition is bilateral or unilateral. It usually
owes its origin to central causes, such as bulbar paralysis, and
affections of the cortex cerebri.

Deglutition may be rendered difficult and painful by various
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affections of the mouth and tongue, such as swelling, ulceration,
inflammation, &ec., but apart from such temporary causes, it
may arise from paralysis of various groups of muscles. For
purposes of description, the act of deglutition may be divided
into three stages : (1.) The gathering up of the food into a bolus
and thrusting it through the anterior pillars of the fauces.
(2.) Its passage through the upper part of the pharynx until it
has passed the orifice of the larynx. (3.) Its descent through
the lower part of the pharynx and the cesophagus. The first
stage of deglutition is interfered with in paralysis of the hypo-
glossal nerve, for the tongue cannot then form and force back
the bolus into the fauces. Such paralysis is almost invariably
of central origin. In the second stage of deglutition, disease of
the facial nerve above the geniculate ganglion, by causing
paralysis of the soft palate, allows food to pass into the
posterior nares, and the same symptom is present in post
diphtheritic paralysis, in syphilitic ulceration of the palate and
epiglottis, and in cleft palate. This second stage of swallowing
may also he interfered with by paralysis of the muscles of the
pharynx. The food sticks at the root of the tongue, and
occasions such dyspncea as to require its removal by means of
the finger, and fluids pass readily into the larynx. This
paralysis, rare as a peripheral disease, is common as a result of
affections of the pons and medulla, and of diseases of the base of
the brain, compressing the cranial nerves. The third stage of
deglutition may be interfered with by mechanical obstruction of
the cesophagus (impacted foreign bodies, pressure of aneurism or
other tumour, simple or cancerous stricture, &e.), or by paralysis
of the muscles of the cesophagus, which is very rare as an isolated
affection. In the latter case, solids may manage to make their way
down the tube by their own weight. Spasm of the cesophageal
muscles sometimes prevents deglutition in cases of hysteria.
Examination of the cesophagus is practically limited¥* to
mediate palpation by means of the cesophageal bougie. It is

* The esophagoscopes of Storck and Mackenzie can hardly be said as
yet to have proved of practical value in diagnosis,
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most convenient for the purposes of diagnosis to use the elastic
tube of a stomach pump. The tube must be softened in warm
water, lubricated (preferably with glycerine or white of egg),
and held in the right hand as one holds a pen, passed gently
over the back of the patient’s tongue, being guided by the left
forefinger of the operator over the epiglottis, and then gently
and steadily pushed into the stomach. Of the difficulties and
dangers which the operator may meet in the course of this
exploration, the following are the most important :—The
cesophagus must never be sounded until there is certainty that
no aneurismal tumour is pressing upon it, into which the point
of the tube might be forced, nor in cases of gastric ulcer. In
ordinary circumstances there is but little danger of the instru-
ment passing through the glottis into the trachea, but whenever
paralysis and ansesthesia of the laryngeal structures exists, very
great care must be taken. It is hardly necessary to warn the
student of the danger of forcing the sound through the cesoph-
ageal structures. Such an accident has happened not unfre-
quently, and it is of course more ready to occur when the walls
are softened by cancerous deposit.*

In sounding the cesophagus we may meet with—

1. Pain.—If the pain be felt again and again at the same
spot, it indicates a local process, probably of an inflammatory
nature. The presence of ulceration may be conjectured if the
sound, however carefully it has been introduced, always comes
away smeared with blood.

2. Obstruction.—This may be caused by the point of the
sound passing into a diverticulum, and it is characteristic of
this condition that the instrument sometimes passes with great
ease, and sometimes is absolutely arrested. Strictures of various
kinds also prevent the passage of the sound. The purely spas-
modic strictures met with in hysteria may be distinguished from

* The use of the stomach tube to remove fluid from the stomach to be
examined for purposes of diagnosis will be considered further. Since, in
this case, a very soft rubber tube may be employed, its use is not subject
to all the restrictions mentioned here.
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those due to organic disease, by placing the hysterical patient under
the influence of chloroform, when an instrument which before
wags obstinately resisted, now passes freely into the stomach.

Auscultation of the sophagus was first employed as a means
of diagnosis by Hamburger.* The stethoscope is to be applied
a little to the left of the spinal column in the cervical or dorsal
region, and the sound listened to which arises in the esophagus
when the patient swallows water. In health, the act of deglu-
tition is accompanied with a short, clear, gurgling sound.
When, however, cesophagal obstruction exists, this sound is
prolonged, and altered in character helow the seat of the
stricture.

Appetite.—Derangements of the appetite may occur both in
general diseases and in local affections of the stomach and
intestines.

Anorexia, or loss of appetite, is present during all acute febrile
diseases, and may also result from excessive fatigue of mind or
body, or from depressing emotions, such as pain or grief, as well
as from the use of narcotics or alcohol. It is also caused by
inflammatory affections of the stomach, cancer of the gastric
walls, constipation, and other abnormal conditions of the
intestines.

Boulimia, or excessive appetite, may result simply from the
habit of over-eating, or may be due to the presence of worms in
the stomach or intestines. It is also present in certain chronic
inflammatory conditions of the gastric mucous membrane, and
is a prominent symptom in the course of diabetes, and in various
nervous disorders (insanity, hydrocephalus, epilepsy, hysteria,
and hypochondriasis).

Pica, or depraved appetite, in which the patient craves for
various abnormal and even disgusting articles, is sometimes met
with during pregnancy, in patients suffering from chlorosis and
prania, and in idiots.

* ¢Klinik der (Esophagus Krankheiten,” 1871,
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Thirst almost invariably attends all feverish states of the
system. It is a marked symptom in diabetes; and in irritative
conditions of the stomach thirst commonly appears some hours
after eating.

Sensations during Fasting.—In the atonic form of chronic
dyspepsia there is frequently before meals a feeling of sinking
in the epigastrium, along with faintness. Pain, when the
stomach is empty, is sometlmes due to cancer or gastric ulcer,
although in these diseases tho greatest pain is usually felt after
food has entered the stomach. Over-secretion of gastric juice
may give rise to pain when the stomach is empty, which is then
usually relieved by eating.

Sensations after Eating.—Painful scnsations after food is
swallowed, which are referred to the gastric region, vary from
the slightest feeling of discomfort or oppression up to the most
severe agony. The pain may be due to—

1. The Presence in the Stomach of Irritating Substances.—
This irritation may be mechanical, when indigestible food has
been swallowed ; or chemical, due to the presence of corrosive
poisons, or, more comonly, of the various abnormal products
which are formed in the stomach when digestion is imperfect.
In its slighter forms, such irritation gives rise merely to a feel-
ing of weight, discomfort, or distension ; in its graver varieties
the pain may be very great.

2. Orgamnic Diseases of the Qastric Wall—Of these the most
important are cancer and gastric ulcer. In both of these affec-
tions, especially in the latter, pain becomes very severe almost
immediately after food has been swallowed, and continues for a
considerable time, though, as a rule, the patient is free from
pain when the stomach is empty. In gastric ulcer the pain is
sometimes sharply localised, and is increased by external pressure,
Extensive organic disease may, however, in rare cases, run its
course without pain.

3. Nervous Causes,—Pain in the stomach is occasionally of
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a purely neuralgic character, due sometimes to hypereesthesia
of the gastric mucous membrane (as in chlorosis), at other times
to changes in the brain or spinal cord. The most marked
example of the latter varicty of gastralgia is to be found in the
“gastric crisis” of locomotor ataxia.

The name keartburn has been given to a peculiar pain of a
hot or scalding character, referred usually to the region of the
epigastrium. It is due to abnormal digestion, and is frequently
accompanied by acid eructations. There are various other
forms of pain occurring in the region of the stomach, which
may be mistaken for gastric pain. Hepatic colic, due to the
passage of gall-stones, is very difficult to distinguish at its
commencement, although, even then, bile pigment may be
found in the urine. 'When the accompanying jaundice appears,
a correct diagnosis will be easily arrived at. Muscular
rheumatism may be distinguished by the long persistence of
the pain, and by its rapid (though only temporary) removal on
the application of the Faradic current. Jntercostal neuralgia
may be recognised by the hyperesthetic condition of the skin
which accompanies it. The pain of acute peritonitis, or of
abdominal aneurism, will hardly be mistaken for pure gastric
pain.

Pyrosis, or Waterbrash, is a common symptom of gastric
catarrh, and consists in the sudden regurgitation into the
pharynx of a mouthful of watery fluid, which is usually
tasteless, This regurgitation is usually immediately preceded
by sudden pain in the epigastrium. The pathology of this
symptom is rather obscure. It would seem, however, most
probable that the fluid comes from the pyloric end of the
stomach.

Flatulence and Erunctation.—The collection of gas in the
stomach and bowels may result either from the swallowing of
air, or from fermentative changes. It usually arises as a result
of perversion of the digestive process in some of its various
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actions, This gaseous distension of the stomach and intestines
occurs most readily in cases in which the muscular walls of these
viscera have become more or less paralysed—as in hysteria and
the more severe forms of fever, particularly in typhoid and
puerperal fevers, When it reaches a considerable degree, it is
called tympanites or meteorism ; and its seat, whether in the
stomach or the bowel, may be determined by percussion, as will
be afterwards explained. Meteoric distension often interferes
with respiration, owing to the upward pressure which it exerts
on the diaphragm. This acts in two ways, partly by compress-
ing the lungs and limiting the respiratory movements, and
partly by mechanically interfering with the free motion of the
heart. This distension is usually relieved by the expulsion of
the gas either by the mouth (eructation) or the anus, Eructs-
tion usually takes place suddenly and with some force, so that
the gas, rushing up the cesophagus into the pharynx, often carries
with it some of the liquid or solid contents of the stomach.
Gaseous eructations have been analysed at various times, and
have been found to contain carbonic acid gas, hydrogen, marsh
gas, olefiant gas, oxygen, and nitrogen.*

Colic is a frequent accompaniment of flatulence. Its chief
symptom is pain, which is usually situated near the umbilicus,
but which diffuses itself in different directions. This pain,
which is usually of a sharp, twisting character, comes in distinct
paroxysms, which gradually commence, reach a maximum, and
as gradually fall away again. This character of the pain, as
well as the slowing of the pulse which accompanies it, and the
normal temperature, suffice to distinguish colic from peritonitis,
rheumatism, &ec.

Methods of directly testing the Digestive Power.—Much
more trustworthy for diagnostic purposes than these subjective
sensations is the examination of a specimen of the contents of

* Vide analysis by Ewald and Rupstein, Arch. f. Anat. u. Physiologie
1874,



42 ALIMENTARY SYSTEM.

the stomach, removed for that purpose by means of a stomach
tube. It is only recently that this method of diagnosis, which
we owe to the labours of Kussmaul and of Leube,* has come
into use. For this purpose a very soft rubber tube must be
used, so as to make the operation free from all danger. Leube
recommends that this tube should have a diameter of 1 cm.,
and a bore of ‘55 cm. Such an instrument it is safe to pass
into the stomach in almost all cases, save only where there is a
gastric ulcer. It is, however, s0 soft and yielding that it requires
to have a stiff sound pushed into its bore so as to allow it to be
directed past the laryngeal opening. So soon as it has entered
the cesophagus, this inner sound must be withdrawn, and the
soft tube pushed onwards into the stomach. The general rules
for introduction of the instrument have been already given
(p. 37). The upper end of this stomach tube is connected by
means of a T-tube with (1) a glass vessel containing water, and
(2) an empty vessel for receiving the contents of the stomach.
The branch tube leading to the reservoir is kept closed when
not in use, by means of a clip. In this way we are furnished
with a ready means of removing the contents of the stomach,
and of washing out that viscus, if that be necessary. By means
of this apparatus two important lines of inquiry may, in each
individual case, be followed up: (1) the measurement of the
duration of the digestive act, and (2) the estimation of the
digestive strength of the gastric fluid.

1. Method of determaning the Duration of Digestion.—Leubet
has found that a healthy stomach will completely digest an
ordinary meal in seven hours. He gives the patient whose
digestion he wishes to test, a meal, consisting of a moderate
quantity of soup, beef-steak, and white bread, and for the next
seven hours allows nothing to be swallowed. At the end of
that time the stomach tube is introduced, and the contents of

* See, in particular, a masterly article by the latter in the Deutches
Archiv. fiir Xlin. Med., vol. xxxiii, (1883).
+ Loc. cit,
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the stomach washed out. If the power of digestion be good,
the fluid should be cither clear, or at most slightly clouded with
a little mucous. When, on the other hand, the digestion is bad,
the stomach will be found to contain much of the undigested
food. In this way it is often possible to make a diagnosis of
nervous dyspepsia when along with many dyspeptic symptoms
we find the rapidity of digestion normal.

2. The determination of the Digestive Power of the Gastric
Juice.—In order to obtain a pure specimen of gastric juice for
this purpose, the best method of procedure is as follows :—The
stomach, when completely empty, is to be washed out with about
400 c.cm. of lukewarm water, until the returning stream is
clear and neutral. After this operation is ended, 100 c.cm. of
iced water are then passed into the stomach, and allowed to
remain there for ten minutes, after which the stomach is to be
completely washed out with 300 c.cm. of ordinary water. The
cold stimulates the secretion of gastric juice, and this is removed
in the last washing. It is now necessary to test the gastric
juice so obtained in two ways: (a) in regard to pepsin, and (b)
in regard to acidity.

(a.) Pepsin.—Of this fluid 30 c.cm. are placed in a test-tube,
to which is to be added a small mass of coagulated albumen.*
The test-tube is then to be introduced into an incubator, and if
the gastric juice in the particular instance contains a proper
amount of pepsin, the albumen will be rapidly dissolved. It is
necessary to acidulate the fluid if its reaction is not already acid.

(b.) Aeidity.—The acidity of the fluid is to be tested by means
of tincture of litmus in the usual way. In health it will be
found to react distinctly acid.

The importance of these inquiries in regard not merely to
diagnosis, but also to treatment, will be readily perceived.
For fuller details the reader may be referred to the article by

* It is best to cut the boiled white of an egg by means of a double
parallel-bladed knife, and then with a cork-borer to punch small discs out
of these slices,
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Leube already noted, and to various contributions by Von den
Velden.*

Nausea and Vomiting.—The expulsion of the contents of
the stomach in vomiting is caused by the forcible contraction
of the abdominal muscles, diaphragm, &c., the gastric muscular
fibre itself probably remaining inactive. It is a reflex act,
having its centre in the spinal cord. This reflex centre cor-
responds apparently to a considerable portion of the cord, and
includes part of the respiratory centre. Vomiting may be pro-
duced in various ways: (1) By any discase of the brain or
spinal cord, which involves this reflex centre; (2) by excessive
irritation of the respiratory centre, in violent coughing, &c.;
(8) by the presence in the blood of any substance which may
occasion irritation of the centre or of the terminal twigs of
the vagus, such as effete products in uremia, emetics, &ec.;
(4) Dy irritation of the vagus or its branches. This is by far
the most frequent cause of vomiting. It is thus that vomiting
is to be explained in cases of uterine discase or pregnancy,
kidney disease, the passage of gall-stones, tickling of the soft
palate, and, above all, in affections of the stomach itself.
Chemical or mechanical irrvitation of the gastric mucous mem-
brane gives rise to vomiting, It may also be produced by
fermentative changes in the contents of the stomach, by ulcera-
tion, or chronic catarrh of the gastric mucous membrane. Gastric
vomiting is usually preceded by nausea and pain, and bears some
relation to the food swallowed; whereas, when this symptom
arises from irritation of other kinds, these are frequently absent.
The diagnostic significance of vomiting can, however, be best
appreciated after the examination of the

Vomited Matter.—This consists of the contents of the
stomach and sometimes of the duodenum. The fluids and
solids vomited are more or less acted upon by the gastric juice,
and are usually strongly acid. Of abnormal substances present

* Deutches Archiv., vols, 23 and 26 ; and Berl. kl. Woch, 1877.
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the most important is dlood, which may be almost pure, but is
generally more or less acted upon by the gastric juice, and
thereby coagulated and darkened so as to resemble the grounds
of coffee, the hamoglobin being broken up into globulin and
hematin. Hwematemesis (the vomiting of blood) is most
frequently met with in connection with gastric ulcer or carci-
noma; but it also occurs in blood diseases (yellow fever), in
congestion of the veins of the stomach (cirrhosis of the liver,
pressure on inferior vena cava), and sometimes vicariously,
when the menstrual flow is arrested. Finally, it may result
from wounds of the stomach, or from the bursting of an
aneurism into the stomach or cesophagus. There are mainly
two conditions which are apt to be mistaken for heematemesis—
viz., bleeding from the nose, and bleeding from the lungs. The
former is only difficult of diagnosis in cases where the blood has
heen first swallowed and then vomited again, but an examina-
tion of the nose and throat will almost always make plain the
source of the hemorrhage. Dleeding from the lungs is more
difficult to distinguish from heematemesis. The main points of
distinction will be enumerated under the head of “Sputum.”
Bile is frequently found in the vomited matter, rarely pus, and
still more rarely foccal matter. The latter usually points to
intestinal obstruction, although, according to Bamberger, it may
occur independently of such a condition when the bowel is
paralysed as a consequence of peritonitis or typhoid fever.
Microscopic examination of the

vomited matter shows the various .

substances derived from the food o n
swallowed, sometimes Sarcince P Y ©

ventricult and intestinal parasitic %

worms (dscaris lumbricoides, &c.). ® A
The sarcine are small cube-shaped %

cells united in groups of four. a® 2 ;' @ B, ®
They are met with in nearly all Fiv. 8.—Sarcine, (Roberts.)

cases in which food remains too
long in the stomach and there ferments, particularly where
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the stomach is dilated. Other micro-organisms are also found,
but, so far as our present knowledge goes, they are of little
diagnostic importance.

Defmcation.—While normally defwmcation occurs with regu-
larity once in twenty-four hours, it is not uncommon to find
persons who have two motions in that period, or whose bowels
act only once in two days, without the bounds of health being
over-stepped. In infants, the bowels move frequently—four
or five times a-day. The following points have to be inquired
into :—

1. The Frequency of the Motions, and the period at which
the bowels act relatively to eating, drinking, exercise, &c.

2. The Character of the Act of Defecation.—Faintness or
sickness may precede the act, which may itself be painful and
straining, and may be followed by a sensation of the rectum not
having been emptied of its contents (tenesmus). The actual
condition of the anus and rectum must be determined, and the
presence of piles, fissure, prolapse, ulceration, &c., looked for.

The two conditions of constipation and of diarrhcea demand
brief notice. .

Constipation may result from—

1. Mechanical obstruction ; and this may be caused in various
ways, such as from accumulations of various kinds in the bowel,

"by cicatricial or cancerous stricture, by external compression of
the intestines, by strangulation or intussusception, and by spasm
or paralysis.

2. Defective peristaltic action.

3. Deficiency of the secretions.

These two last causes may arise from too frequent use of
purgatives, from neglect of the regular performance of the act
of defacation, from the abuse of opium, from sedentary and from
enervating habits, as well as from derangement of stomach and
liver, and from many other causes too numerous to mention.

Diarrhoea.—~The causes of diarrhea may be grouped as
follows :—
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1. While the intestinal canal is normal, diarrhcea may be
excited by abnormally strong stimuli, such as improper food,
hardened feeces, purgatives, or the presence in the bowels of
noxious materials in course of elimination from the body in such
diseases as ursemia and gout.

2. There may be abnormal irritability of the intestinal nervous
system to such an extent that the normal stimulus produces so
much peristaltic action as to lead to diarrhcea. This condition
is found in connection with nervous disease, and in individuals
of a nervous temperament. It further occurs when the nerves
of the bowel are laid bare by ulcerative processes, and are thus
more easily irritated.

3. Pathological conditions of the mucous membrane may lead
to the pouring out of much secretion into the bowels. This group

includes all the grave affections of the intestinal tract, and also
many general diseases.

Character of the Feces.

1. Macroscopic Characters.

(a.) Colour.—The normal colour of the feces may be altered
by reason of the food eaten: becoming light in colour with milk
diet, and dark brown when much meat is taken. Still more
marked is the influence of various medicinal agents upon the
colour. Iron and bismuth, when taken internally, blacken the
motions, while the administration of preparations of iodine causes
a blue, calomel a green, and logwood a red-brown colour to appear
in the feces. If all these causes of altered colour be excluded,
then the alteration is dependent upon bile or upon blood. The
presence of bile gives rise to a yellow or to a green tint, and in
its absence the feces assume a grey or chalky appearance.*
Where there is profuse diarrheea the evacuations become very
pale in colour, owing to the dilution of the bile. The “rice

* This chalky appearance is not merely to be traced to the absence of
bile pigment, but is likewise due to an abnormal quantity of fat, the result

of the disturbance of the digestion of fat, in which process bile plays an
important part.
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in large amount, when not accounted for by diet, usually indi-
cates affection of liver or pancreas. To the presence of blood
allusion has already been made.

Microscopic Examination of the Feeces.—Fragments of food,
including muscular fibre, connective tissue, fat cells and crystals,
coagulated albumen, vegetable cells, &c., are readily to be
detected in the stools. Besides these, we have to recognise cer-
tain elements which are derived from the tissues themselves, as
for example, epithelal cells, mucous and pus corpuscles, blood

F16, 7 —EGGS OF THE FOLLOWING FORMNS —

2. Teenia mediocanellata 6 Trichocephalus dispar

1. Teenia solium. , 4 Ascaris lumbricordes
8. Bothriocephalus latus 6 Oxyuris vermicularis

corpuscles and crystals of various forms—triple-phosphate,
cholesterin, charcot’s crystals, heemic crystals, and balls of leucin.
In the stools there also may be found many vegetable and
animal parasites, the former including Bacterium termo, Sar-
ctna ventriculi, and similar forms, while to the latter belong
Amaba coli, various infusoria, and the eggs of the parasitic
worms, the adult forms of which have been already described.
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The general form of the more important of these is illustrated
in the accompanying woodcut (Fig. 7).

In how far, from an examination of the faces, the physician
may infer what is the exact condition of the intestinal tract, is
a question of some difficulty. The following points, which
may be of use in localising catarrhal affections of the intes-
tines, are, in great measure, derived from an article by Pro-
fessor Nothnagel (¢ Zeitschrift fiir Klinische Medicin,” vol. iv.,
1882).

The evacuation of pure mucus from the bowel without any
admixture of fasces points to catarrh of the rectum. When
firm feeces are passed completely enveloped in mucus, we may
conclude that the morbid process affects the lower part of the
colon and the rectum. The admixture of mucus with the
feeces in abnormal quantity is not always apparent to the naked
eye. It often happens, that when the feeculent matter is
examined microscopically there are found scattered intimately
through it small masses of mucus, which are whitish-grey,
hyaline, and transparent. This peculiar admixture of mucus
indicates that the catarrhal affection is limited to the upper
portion of the large intestine (and, possibly, the small intestine),
while the rectum and descending colon are free from disease.
When the stools contain small masses of mucus tinged yellow
with bile pigment, we may conclude that the small intestine
has become affected.

The “rice-water ” stools of Astatic Cholera are so character-
istic as to possess very considerable diagnostic value. The
name is derived from the fact that small lumps of epithelial
cells are suspended in a more or less clear fluid, giving it
something of the appearance of rice-water. There is little or
no fecal odour. In cholera mostras, however, stools closely
resembling these are occasionally met with.

It has been asserted that in the stools of true Asiatic cholera
the characteristic curved bacillus or spirillum, now so well
known as Koch’s “comma bacillus,” can always be found by
appropriate methods, In some cases this is so, but there is no
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doubt that it is not so constantly present as to allow of ite
possessing the diagnostic importance ascribed to it by Koch.
In many cases of absolutely characteristic Asiatic cholera the
most careful examination of the intestinal contents and of the
stools fails to give evidence of the presence of this micro-
organism. .

In cholera nostras a micro-organism resembling in some
respects the comma bacillus of Koch has been found, but it is
clearly a different variety.



CHAPTER III

Gramination of the Abdomen.

INSPECTION.

THE physical examination of the abdomen can only be made
with advantage when the patient is in the recumbent posture.
It is well to have the shoulders slightly elevated by means of a
pillow, so as to relax the abdominal muscles, which can be still

further effected by causing the
knces to be raised. The ex-
amination is conducted by means
of inspection, palpation, percus-
sion, and auscultation, each of
which will be considered in turn.

The abdominal surface has been
arbitrarily divided into certain
regions, the position of which is
sufficiently indicated in the accom-
panying diagram.

The form of the abdomen
varies greatly within physiologi-
cal limits. A full dietary and a
corpulent habit cause prominence
in this region, whilst in old age
and after prolonged inanition, the

F16. 8.—REGIONS OF THE
ABDOMEN.

(a.) Hypochondriac regions.
(b.) Lumbar regions.

(c.) Tliac regions.

(d.) Epigastric region.

(e.) Umbilical region,

(/.) Hypogastric region.

belly sinks in, and its bony walls become unduly prominent.
The pathological changes which inspection indicates may be

53
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considered under three heads—(1) General prominence; (2)
General retraction ; (3) Local tumefaction.

General prominence of the abdomen is found—

1. In ascites, where an effusion of fluid has taken place into
the peritoneal sac. The fluid gravitates to the most dependent
position ; and, consequently, when the patient lies on his back,
the anterior part of the abdomen is flattened while the sides
bulge, whereas, if the erect position be assumed, the prominence
is greatest in the hypogastric region.

2. In meteorism, or-accumulation of gas in the intestines.
In this case a change in position does not affect the form of the
abdomen, which is more spherical than in the former condition.

When the abdomen is greatly distended, from whatever
cause, the diaphragm becomes raised, the ribs pressed out-
wards, and the position and character of the apex-beat of the
heart altered. The abdominal walls become smooth and glisten-
ing, the recti muscles are pushed asunder, and in the interval
between them the peristaltic motion of the intestines may occa-
sionally be observed. The umbilicus rises, first of all, to a level
with the adjoining skin, and subsequently protrudes beyond it.
The pressure excrted on the inferior vena cava gives rise to
the development of the collateral venous circulation as a
delicate blue network over the abdominal paricties, whilst
obstruction to the portal circulation occasions distension of the
veins at the umbilicus—this varicose condition being the more
observable by reason of the prominence of the navel.

Retraction of the abdominal walls is met with in cases of
inanition from whatever causc (particularly in cesophageal
obstruction), and in all wasting diseases. It is also seen in
various diseases affecting the nerve centres (as, for example, in
tubercular meningitis), and is then attributable to contraction
of the intestines, determined by the irritation at the base of
the brain.

In such cases the bony walls become prominent; the verte-
bral column, with the pulsations of the aorta lying on its left
side, may be seen, and the ghlaxed abdominal walls form pendu-
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lous folds, between which friction may produce ulceration of
the skin.

Local tumefaction may occur in connection with various
abdominal organs as follows :—

Stomach.—Dilatation of this viscus gives rise to an oval
swelling occupying the epigastrium, and extending chiefly
towards the left. The position of the greater curvature may
be indicated by a diagonal furrow running from the right
downwards, and to the left.

The outline of the stomach is best appreciated when it is
artificially distended, according to the method originally
recommended by Frerichs. The patient is made to swallow
successively a solution of tartaric acid, and one of bicarbonate
of soda, of each salt as much as may be carried on the point of
a table-knife. The result of the mixture of these solutions in
the stomach is the development in that viscus of a large
quantity of carbonic acid gas, and consequent distension.* In
a few scconds the position of the greater curvature, and the
general outline of the stomach, can be made out with great
distinctness. 'When the small intestine and colon become
rapidly filled with the liberated gas, we may with safety
diagnose incompetence of the pylorus, resulting from ulcera-
tion or carcinoma, or perhaps occasionally from abnormal
innervation.

Tumours of the stomach sometimes cause visible prominence
of the abdominal wall. In some cases such tumours do not
alter their position with the respiratory movements, and may
thus be distinguished from tumours of the liver and spleen,
which rise and fall with the respiration; but sometimes this is
not so, the gastric tumour mass having contracted such adhesions
to neighbouring parts that it moves synchronously with the
diaphragm.

* This method is not dangerous to the patient, provided that cases of
gastric ulcer be excluded. The worst symptoms which an overdose might
occasion would be vomiting, dyspncea, and slight cyanosis—all disappearing
in a few moments. ’
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Liver.—In the healthy adult* the liver gives rise to no
visible prominence of the abdominal walls. When enlargement
takes place, it usually shows itself first under the margin of the
ribs, in the right hypochondrium, unless the left lobe be chiefly
affected, when the tumefaction appears in the epigastrium.
The edge of the liver, or the tumour arising from that organ
when visible, may be seen to rise and fall with the respiratory
movements—an important diagnostic point.

Splenic tumours, when of large size, cause visible tumefaction
of the abdomen generally, particularly on the left side.

Tumours of the kidneys and omentum do not, as a rule, cause
visible swelling.

Ovarian tumours are usually at first lateral in position, but
subsequently they may develop to so great a size as to distend
the whole abdomen.

Abdominal movements other than those of normal respira-
tion may be seen—(a) respiratory, (b) pulsatory, (c) peristaltic.

The respiratory movements affect the position of all tumours
which are attached to the liver or diaphragm. Splenic tumours
are also similarly influenced, but to a less degree. Tumours
of the stomach and pancreas, &c., are not so affected, unless
adhesions have been formed.

Pulsations of various kinds are met with in the abdomen,
but their nature will be more conveniently considered in
connection with the circulatory system.

Peristaltic motions of the intestines may be observed in
persons in whom the abdominal walls are abnormally thin
(as in ascites, vide antea), or where such vermicular move-
ments are usually energetic, as in cases of intestinal obstruc-

tion.

* In children the liver is, normally, large in proportion to the size of
other viscers, and occasions a considerable degree of fulness of the abdomen,
extending from the lower border of the ribs on the right side to the level of
the umbilicus.
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Palpation of the Ibdomen.

AT no portion of the body is the skilful application of the hand
of more essential service to diagnosis than over the abdomen.
By carefully pressing with the hand (which should be warmed)
at various points with a kind of gentle kneading motion, we
obtain, by the sense of touch, information regarding—-lst, the
condition of the abdominal wall; 2nd, the size, form, consist-
once, and mobility of certain of the abdominal organs, and
whether any tumour be present within the cavity of the abdo-
men ; and 3rd, if there be general tumefaction of the abdomen,
whether such distension is the result of accumulation of gas in
the intestines (tympanites), or is due to the presence of serous
or inflammatory exudation; and, in the latter case, whether
such exudation be in the peritoneal cavity or be inclosed in a
cyst of some kind or another.

The position of the patient is of the greatest importance.
He must lie on his back, with head and neck slightly raised,
and with the knees flexed and drawn up towards the abdomen.
In most cases it is well to engage the patient in conversation
while palpating the abdomen, as otherwise the abdominal
muscles are usually involuntarily contracted, and the glottis
closed. The air in lungs, retained there by the closure of the
glottis, supplies the necessary resistance to this contraction of
the abdominal muscles, and if this resistance be removed (as is

best done by forcing the patient to open his glottis in speaking)
57
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the muscles have nothing to contract upon, and consequently
become flaccid. The relaxation of these muscles may be still
further aided by diverting the patient’s attention. Should there
be necessity for it, the exhibition of chloroform will allow of a
very perfect exploration of the abdominal cavity.

Abdominal Walls.—The temperature of the skin, the amount
of subcutaneous fat, the presence or absence of cedematous or
emphysematous swelling of the subcutaneous cellular tissue
(see chap. i) are readily recognised by the palpating hand,
and require no special mention here. Localised swellings of the
abdominal wall, due to the presence of tumours, of inflamma-
tion, or of abscess, may be mistaken for more serious affection
of the abdominal organs themselves. The immobility of such
swellings, their position being unaltered by the respiratory
movements, or by a change in the posture of the patient, will
generally suffice to distinguish them. In reality, the physician
has seldom any difficulty in satisfying himself of the seat of the
swelling, whether in the parieties or in the cavity of the
abdomen. In difficult cases, such, for example, as when a
deep-seated abscess over the liver simulates a hepatic abscess
opening outwards, the history of the case, and the other signs
and symptoms, suffice as a general rule to indicate the real seat
of the abscess.

The abdominal muscles, and more especially the ¢ recti,”
present, when contracted, certain inequalities in thickness which
are occasionally mistaken by the inexperienced for abdominal
tumours.

The various hernial protrusions which are found in the
umbilical, femoral, and inguinal regions belong more especially
to the domain of surgery.

Peritoneal Cavity.—Acute general peritonitis gives rise to
great pain and tenderness on pressure over the whole surface
of the abdomen. The patient then usually lies on the back,
with knecs drawn up, partly in order to relax the abdominal
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muscles, and partly to diminish the pressure of the bed-clothes.
In chronic peritonitis a characteristic doughy resistance is
usually to be felt over the affected part, accompanied with
some tenderness on pressure. Transudation of fluid into the
peritoneal cavity (ascites) gives rise to a feeling of fluctuation.
This is best appreciated by placing the hand on one side of the
abdomen, and giving a smart tap on the surface at a point
diametrically opposite. The impulse of the wave so formed
can usually be clearly felt when it reaches the opposite wall.
If, however, the amount of fluid be small, no such undulation
will be observed in the ordinary position. The patient may
then be placed on his elbows and knees, when the fluid will
gravitate to the anterior part of the sac, and fluctuation can
there be obtained.

Friction vibration can also occasionally be felt between two
roughened peritoneal surfaces. It may be synchronous with
the respiratory movements, and this most frequently if the
visceral and parietal layers over the liver and spleen be the
seat of the roughness (particularly in carcinoma of the liver).
Friction vibration can also be induced in such cases by moving
the peritoneal surfaces against one another, and pressure will
at all times increase the strength of the friction.

Liver.—In the healthy adult, as a rule, only the left lobe of
the liver can be felt by the palpating hand, giving rise to a
slight feeling of resistance in the epigastric region. On very
deep inspiration, however, the edge of the right lobe may
sometimes be made to project so far beyond the costal margin
as to offer appreciable resistance to the fingers. In children,
the liver is of such size as to be readily examined by palpation.

Either as a result of enlargement or of lowered position (due,
for example, to the downward pressure of a pleural effusion),
the liver may come within reach of the palpating hand, and
then we have to examine the condition of its surface, the
consistence of the organ, its size, and general shape.

The surface of the liver may be smooth or rough. In
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amyloid and fatty degeneration, and in congestion, the surface
of the swollen organ is smooth, a condition which is very
readily recognised by palpation, In the case of cirrhosis, the
uneven granular surface gives rise to a characteristic feeling of
roughness when the abdominal wall is made to glide backwards
and forwards over the surface of the liver. More marked
irregularities of surface are found in carcinoma, the distinct
nodules of which can be felt, and occasionally the umbilications
which these nodules present.

Tenderness on pressure is met with in congestion and: in all
inflammatory affections of the liver, such as hepatic abscess,
cirrhosis, catarrh of the bile ducts. In carcinoma it is often a
very marked feature, although even in this affection it may be
absent. There is usually no tenderness in the case of the waxy
and the fatty liver.

The Consistence of the liver is somewhat increased in fatty
degeneration, still more so in congestion, and to a very marked
degree in waxy disease, when the lower edge may assume an
almost knife-like sharpness. The presence of fluctuation will
usually suffice to distinguish a hydatid tumour or an abscess
from a solid growth.*

The size of the liver varies greatly. In some cases, as in
acute yellow atrophy, the organ recedes so far into the con-
cavity of the diaphragm as to be out of reach of palpation. In
other instances (congestion, waxy degeneration, &c.), the lower
edge may be found as low as the symphysis pubis. It must be
carefully borne in mind that the position of the lower border is
no safe guide to the size of the liver unless it be taken along
with the position of the upper margin as ascertained by per-
cussion.

Abnormalities in shape.—The practice of tight-lacing not

* When a hydatid tumour lying near the surface of the liver is per-
cussed, a peculiar and very characteristic tremor (hydatid fremitus) may
be felt over it, due to the reflection, from side to side of the sac, of the
undulations into which the fluid has been thrown. The use of the aspirator
for the diagnosis of such tumours will be subsequently discussed.
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only forces the liver downwards, but also frequently so com-
presses the hepatic substance as to give rise to a deep furrow
marking off the lower portion of the right lobe. This furrow
can be readily detected by palpation. Still more obviously is
the shape altered by the presence of a large tumour, cancerous
or hydatid, growing from some particular part of the organ.
It is important to remember that hepatic tumours rise and fall
with the respiratory movements, which is not the case with
growths in the stomach, omentum, pancreas, colon, or kidney,
unless they have become adherent to the liver or diaphragm.

Occasionally the gall-bladder may be felt as a small pear-
shaped tumour projecting from beneath the lower edge of the
liver. Pressure, by emptying it of bile, may cause it to dis-
appear; and in rare cases the presence of gall-stonmes in the
bladder may be ascertained by palpation.

Spleen.—In the normal condition the spleen cannot be felt,
and this is due partly to its deep-seated position, and partly to
the fact that the splenic tissue is too soft to offer resistance to
the palpating fingers. "When, however, it becomes so en-
larged as to reach the extremity of the eleventh rib, or to pass
beyond it, then the spleen can be readily recognised. Increase
in size of the spleen takes place in numerous diseases, such as
leucocytheemia, amyloid disease, recent syphilis, intermittent
fever, typhus, enteric, and scarlet fevers, &c. ; and in addition,
all diseases which produce obstruction to the portal circulation,
directly or indirectly (such as cirrhosis of the liver or heart
disease), cause splenic congestion, and consequently, enlarge-
ment of that organ.

‘When the spleen is but slightly enlarged, it can be best felt
by tilting it upwards from the lumbar region on to the palpat-
ing hand. A feeling of increased resistance may thus be
appreciated, although the limits of the organ may not be felt
with any distinctness.

As the organ increases in size it projects from beneath the
margins of the ribs towards the umbilicus, and rises and falls
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with the respiratory movements.* The enlargement is pro-
portionately the same in all diameters, and so the spleen retains
its original shape. The splenic notch is readily felt, and is
important as a certain indication that the tumour with which
we have to deal is splenic. In leucocyth@mia, the spleen may
attain an enormous size, and fill up the greater part of the
abdominal cavity. Except in very rare cases (hydatid disease
and carcinoma of the spleen) the surface of the swollen organ
is smooth, and there is seldom any tenderness on pressure.

The consistency of the spleen is greatly increased in amyloid
disease and in leucocyth@mia. In congestive enlargement it is
not so resistant,.and in acute diseases the tumefied gland is of
a very soft consistence. During the exacerbations of inter-
mittent fever the spleen undergoes perceptible enlargement,
while in cases of splenic congestion from portal obstruction,
loss of blood from the stomach or intestines causes diminution
in its size.

Pancreas.—Tumours of the head of the pancreas are rarely
met with, and are difficult of diagnosis, owing to the way in
which the gland is covered by the coils of the intestines, and to
some extent by the lower edge of the liver. Hardness in such
cages can usually be felt to the right of the middle line
above the level of the umbilicus. It is deeply seated, not freely
movable, and unaffected by the respiratory movements. The
disease (which is almost invariably carcinoma) is seldom limited
to the pancreas, but attacks the retro-peritoneal lymphatic
glands, and other neighbouring parts.

Stomach and Intestines.—Tumours of the stomach (usually
carcinomatous) are most common at the pylorus. They are then
readily felt as irregular nodulated masses in the umbilical
region, tender to pressure, freely movable for the most part, and

* It is well to remember that splenic tumours alter in position with the
movements of the body. This often helps in the diagnosis of such tumours
from tumours of the kidney.



PALPATION. 63

but little affected in position by the rise and fall of the
diaphragm.* When the greater curvature is the part affected,
the tumour mass is found somewhat lower down and to the left.
Tumours of the lesser curvature and cardiac end of the stomach
are rarely felt during life, as they lie deeply in the concavity of
the diaphragm.

When the stomach is dilated palpation usually gives rise to
well-marked gurgling sounds, the témbre of which is character-
istic.

Pressure over the stomach occasions pain in many diseased
conditions of that viscus. It is most circumscribed in cases of
gastric ulcer, and is often of great severity.

In the intestines the retention of fmces, chiefly in the large
intestine, may give rise to localised swelling at various points.
These nodular masses are of a doughy consistency, and to a large
extent disappear after purgation. Catarrhal and inflammatory
conditions of the colon are apt to give rise to inflammation in
the neighbouring tissues, resulting in a swelling which is usually
ill-defined, doughy, hard, and very tender on pressure. Such
inflammatory processes usually take place round the cecum
(perityphlitis). Cancerous masses may occasionally be felt at
various parts of the colon; the ceecum and sigmoid flexure being
most commonly the seat of the disease. Peristaltic movements
of the intestines are occasionally to be felt when the abdominal

walls are thin or the movements very energetic, as in stenosis of
the bowel.

Omentum.—Tumours of the omentum are rare. They are of
very various nature: cancerous, tubercular, hydatid, &e., and
when developed are readily felt through the abdominal wall.
When affected with carcinomatous disease the omentum becomes
thickened and retracted, and its lower hardened edge may occa-
sionally be felt crossing the abdominal cavity.

* This last point is often deceptive, for if the tumour have contracted
adhesions, it may move with respiration, as has already been said.
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The Mesenteric Glands are frequently the seat of tumours.
They may be simply enlarged, along with other similar glands
throughout the body, or they may be affected with cancerous,
tubercular or other deposits. They are smooth, hard, moveable
tumours of regular form. Occasionally they become fused
together, along with other neighbouring structures (loops of
small intestines, retro-peritoneal glands, &c.), into masses of con-
siderable size, which, overlying the aorta, may have imparted to
them a pulsatile movement.

The Kidneys are not, in their normal condition, within the
range of palpation; but when they leave their position, or
when they increase greatly in size, they may be felt. A
floating kidney—that is, one the attachments of which are so
loose as to allow of its moving more or less freely through the
abdominal cavity—is recognised by its possessing the size and
the characteristic renal shape, as well as by its great mobility,
and by the presence of the pulsating renal artery, which may
sometimes be felt entering at the hilus. The diagnosis is
rendered more certain by the aid of percussion, as will be here-
after noticed.

Enlargement of the kidney occurs in hydronephrosis, echino-
coceus, carcinoma, &ec., and the tumour is smooth or nodular
according to its nature. It is recognised by its position and
relations, its immobility, and its cylindrical shape from above
downwards. Inflammatory thickening round the kidney and
perinephritic abscess may also be recognised by palpation.

The wurinary bladder, when distended, forms a pyriform
tumour above the pubes, and may reach the level of the umbi-
licus, or even, in extreme cases, to a still higher point.

Ovartan tumours are in most cases cystic, and may be so
large as to distend the whole abdomen. When small in size
they usually lie on one side only, and gradually cross the middle
line to assume an apparently central position. Fluctuation is
generally easily made out. The characteristics of such growthg
will be considered under the head of percussion.
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Uterine tumours, physiological as well as pathological, may
be felt above the pubes. Their consideration belongs to the
domain of the gynecologist and ébstetrician.

Aneurism of the abdomiw};orm may affect that vessel in
any part of its course. If 'it lie very deep in the concavity of
the diaphragm, it may not be capable of being felt with any
distinctness, but where it can be reached a pulsating tumour
is readily recognised. ~Thé pulsation must be distinguished
from that produced by aAumour lying on the vessel, which is
to be done by noting/its true expansile character when com-
pressed latera;?ﬁkWeen the fingers. Aneurisms of the main
branches 2 4 abdominal aorta also occasionally occur.

- Aspiration.—The use of the aspirator has often an important
diagnostic value in connection with diseases of the abdomen.
This is particularly the case with reference to abscesses (hepatic,
perinephritic, &c.), hydatid cysts, and ovarian tumours,
Experience has shown | that the introduction of an aspirator
needle into the abdomen (even piercing the liver or bowel) is
quite safe, provided t}hat it be of small size and properly
cleansed, and that after having been introduced its course be

" not altered. In many dases an ordinary hypodermic syringe is
all that is needful for diagnosis, but occasionally it may be
necessary to pass more deeply than that instrument allows of,
and then Dieulafoy’s aspirator may be employed. Before
introducing the needle, the apparatus should be washed out with
carbolic solution, and the needle itself dipped in carbolic oil.
e needle is then to be passed through the skin, and whenever
ning at the point is covered, a vacuum ought to be made
eedle, either by opening the stop-cock communicating
exhausted syringe or receiver, in the case of the
r, if the hypodermic syringe be employed, then by
simply dflawing back the piston. This *previous vacuum” is
strongly Yinsisted upon by Dieulafoy, because it at once shows
when thed point of the needle enters fluid by the rising of that
fluid in thYe syringe. If the operator waits before opening the
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CHAPTER V.

Percnssion of the Bbdomen,

TaE theory of percussion will be considered hereafter, and need
not detain us at this point. Its use in connection with the
abdomen is to define the outline of organs which it is not
possible to reach by means of palpation. As a rule it is best to
use the forefinger of the left hand as a pleximeter, laying it
upon the surface of the abdomen, and eliciting a note by
striking with one or more fingers of the right hand. The change
of note as one passes off such a solid organ as the liver on to
air-containing viscera, is usually sufficiently obvious.

Percussion gives information concerning—

1. The Condition of the Peritoneal Sac.

The Outline of the Liver.
The Outline of the Spleen.
The Outline of the Kidneys.
The Condition of the Stomach and Intestines.

GU N

Condition of the Peritoneal Sac.—When transudation of
fluid takes place into the peritoneal cavity, it does not, in the
first instance, affect the percussion note over the surface of the
Rbdomen, since the small quantity of serum which at first
ollects, gravitates towards the lowest portion of the sac; and
vhether this point lie in the pelvis or towards the spinal
olumn (determined by the position of the patient, erect or
bupine), the collection is too far removed from the surfaces
prdinarily subjected to percussion to allow of its influencing the
note obtained.

67
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As the quantity increases it gradually makes its presence
manifest, causing a dull note to be heard on percussion over
the lower parts of the peritoneal cavity. With further increase
in the quantity of fluid, the dulness extends its area, until in
extreme cases, where the sac is greatly distended with transu-
dation and the bowels compressed, the note over the whole
surface of the abdomen becomes absolutely dull. In cases of
medium severity, when the patient lies on his back the fluid
gravitates towards the lumbar regions, and the intestines float
on its surface, so that the percussion note over the anterior
surface of the abdomen is clear and tympanitic, expressing the
presence of large air cavities beneath (bowels), while on either
side, as we pass towards the lateral and posterior regions, there
is dulness corresponding to the position of the ascitic fluid. If
the patient lie on his left side, the right side will be the point
towards which the air-containing intestines will float, whereas
the fluid in the peritoneal cavity will gravitate towards the left.
The change in the percussion note thus caused by alteration in
the position of the patient is an indication of the presence of
free fluid in the peritoneum, and is the more important seeing
that it does not occur in the case of ovarian dropsy.

Ascites is either the result of increase in the blood pressure
within the portal vein, due to cirrhosis of the liver, tuberculosis
of the peritoneum, &c., or is merely a part of the general drop-
sical condition caused by cardiac or renal disease.

The differential diagnosis of ascites is often very difficult.
It is not hard to distinguish it from meteorism, in which there
is neither lateral dulness altering with position, nor the undula-
tory impulse mentioned on page 59, nor from an over-distended
bladder, in which the dulness is centrally placed over the pubes.
The pregnant uterus also is readily distinguished from ascites
by the position of the dulness, and, above all, by the ausculta-
tion of the foetal heart. It is often, however, extremely difficult
to distinguish ascites from ovarian cystic tumour, The main
points of difference are given in the accompanying table.
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ABOITES,

OvARIAN CysT,

1. History.
No history of lateral de-
velopment.

Tumour developes from one
iliac fossa.

II. Inspection.

‘When patient lies on the
back there is bulging at the
flanks. If the ascites is
considerable, the umbilicus
is pressed outwards.

The greatest swelling is
anterior, not in the flanks,
Sometimes one side of the
abdomen is more prominent
than the other.

II1. Percussion.

On percussion there is
dulness in the flanks, and a
clear note over the centre of
the abdomen.

Changes of position alter
the line of dulness in the
manner already described.

The dulness is central, the
intestines giving a clear note
at the sides.

Change of position does not
alter the line of dulness.

IV. Aspiration.*

Ascitic fluid presents the

following characters :—

1. Specific gravity 1010
to 1-015.

2. Light straw colour.

3. Coagulates spontane-
ously when exposed
to the air.

4, Does not contain par-
albumen,

Ovarian fluid has the follow-
ing characteristics :—

1. Specific gravity 1'018 to
1-024.

2. Amber coloured; often
syrupy.

3. Seldom or never coagu-
lates spontaneously.

4. Contain paralbumen,

* The microscopic differences between the two fluids cannot be said te

be as yet clearly determined.
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Percussion of the Liver.—A considerable portion of the
anterior and upper surface of the liver lies in contact with the
anterior wall of the abdomen, and consequently over this area
the percussion note is more or less absolutely dull, expressing
the presence of a solid organ underneath. This area is spoken
of as the absolute hepatic dulness.

Above this the liver recedes from the chest-wall and becomes
separated therefrom by a layer of lung of gradually increasing
depth. In percussing from above downwards in the right
parasternal line, the level at which the percussion note indi-
cates that the subjacent air-space is being encroached upon
and rendered shallower, corresponds (in the normal condition)
to the highest point to which the liver reaches under the
diaphragm, and at this level the deep or relative hepatic
dulness commences.

The tympanitic resonance of the neighbouring abdominal
organs, which contain air, enables us to mark out with consider-
able ease the lower border of hepatic dulness. The thinness of
the lower edge of the liver neeessitates that percussion should
be made very lightly in order that we may avoid, as much as
possible, the transmissions of the vibrations to parts in the
vicinity. It is best practised, in this particular instance, by
tapping very gently with the forefinger on an ivory pleximeter.

The lower border of the ltver begins at the left, close to the
apex of the heart, and passes diagonally downwards and towards
the right, crossing the middle line at a point mid-way between
the base of the ensiform cartilage and the umbilicus, and joining
the margin of the ribs at an acute angle in the mammary line.
From this point backwards to the axillary line the lower border
corresponds pretty closely with the margin of the ribs. In
many cases careful percussion will detect the presence of the
gall-bladder, as a small rounded tumour projecting downwards
from the edge of the liver.

The upper border of absolute hepatic dulness corresponds to
the lower edge of the right lung, except in regard to the left
lobe, where it passes imperceptibly into the cardiac dulness.
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At the right border of the sternum it lies at the level of the
sixth rib; in the mammillary line it corresponds to the "upper
border of the seventh rib, and in the axillary and scapular lines
it reaches respectively the eighth and ninth ribs,

Fio. 9.—Cardiac and Hepatic Dulness.
1. Relative hepatic dulness. I 8. Relative cardiac dulness

2 Absolute hepatic dulness. 4. Absolute cardiac dulness.

The upper limit of the deep or relative hepatic dulness lies
about three inches above the absolute dulness. In the mammil-
lary line the percussion note can usually be noticed to become
dull about the fourth intercostal space, or fifth rib.

The position of the hepatic dulness, relative and absolute, is
roughly indicated in the accompanying diagram (fig. 9).
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The movements of respiration change the position of the
liver, Deep inspiration depresses the lower edge considerably,
while full inspiration permits of a corresponding elevation.
But in addition to such alterations in the level at which the
lower border of the liver stands, the respiratory movement
affects the position of the upper border of the absolute dulness
to a much greater extent. This latter alteration in hepatic
dulness does not express so much a change in the position of the
liver, as the rise and fall of the lower border of the right lung,
and the extent of the complementary pleural space occupied by
pulmonic tissue.

Changes in the position of the body also cause slight differ-
ences in the position of the liver, the organ gravitating towards
the most dependent side.

The hepatic dulness may be greatly altered without any
actual change in the size of the liver. Thus the colon, dis-
tended by air or by a coil of the small intestine, may be forced
upwards between the surface of the liver and the abdominal
parietes, thus preventing the true lower border from being found
by percussion, and leading to an apparent diminution in the size
of the liver. In pulmonary emphysema the right lung extends
lower down than normally, and the upper border of absolute
liver dulness is thus depressed. Again, the liver may be
elevated abnormally within the concavity of the diaphragm, by
reason of increased intra-abdominal pressure; a greater propor-
tion of the organ will be thus overlapped by lung, and the
absolute dulness diminished. If the two last conditions co-
exist, all trace of absolute hepatic dulness may fail, and this
may occur when the liver is of normal size.

From all this it follows that the extent of the absolute hepatic
dulness is no safe guide to the size of this organ, and in all cases
it is best to measure from the upper level of the deep or relative
dulness to the lower border of the liver. ~Unfortunately, in
some cases such measurements cannot be accurately made
(right pleural effusion, pronounced ascites, &c.), but when
percussion can determine the deep dulness, the position of
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the lower border may in such cases usually be ascertained by
palpation. :

Displacement of the liver takes place more frequently down-
wards than upwards, The causes of displacement downwards
are—(1) Emphysema of the lungs, when both hepatic lobes are
equally depressed ; (2) pleuritic effusion on the right side, which
causes depression of the right lobe of the liver, with perhaps
slight elevation of the left lobe; (3) right pneumo-thorax, pro-
ducing the same conditions. To these may be added, as much
rarer causes of downward displacement, various tumours of the
mediastinum and of the diaphragm, and encapsuled peritoneal
effusions between the diaphragm and the upper surface of the
liver. The left lobe of the liver may be slightly depressed by
large pericardial effusions, and by effusion of liquid or gas into
the left pleural cavity.

Displacement upwards occurs less frequently, and to a less
extent, than depression. It is occasioned by any condition
which produces an increased pressure in the abdominal cavity—
ascites, meteorism, ovarian cysts, &c.—and possibly also by
cirrhosis of the right lung.

Hepatio enlargement.—The increase in size of the liver may
be very marked. It may in rare cases rise as high as the second
rib (Gerhardt), while its lower edge may reach to a point close
to the symphysis pubis. The chief causes of great enlargement
of this organ are hydatid tumours, carcinoma, and waxy disease.
It is found to a less degree in hepatic congestion (as in mitral
disease), occlusion of the bile ducts, fatty degeneration, and in
certain cases of cirrhosis. (The alteration in the shape of the
liver, caused by the practice of “tight-lacing,” may simulate
actual enlargement.)

Diminution in the size of the liver occurs in the later stage of
cirrhosis, and in acute yellow atrophy of the liver. The organ,
as it becomes smaller, leaves the surface of the abdomen and
retreats into the concavity of the diaphragm. Its place is
occupied by small and large intestine, and, in consequence, all
trace of hepatic dulness may disappear. This extreme diminu-
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tion is met with in the latter disease, whilst in cirrhosis, when
the liver is much contracted, the percussion of the lower border
is prevented by the almost invariable presence of ascites at that
advanced stage of the disease.

Percussion of the Spleen.—Placed obliquely in the cavity
of the abdomen, the spleen lies with its upper and posterior
extremity opposite the tenth dorsal vertebra, in the concavity
of the diaphragm, and somewhat overlapped by the left lung.
From this point the gland passes downwards and forwards to
terminate slightly behind the extremity of the eleventh rib.
Its upper and anterior border runs parallel with the ninth rib,
while the posterior and lower border follows pretty closely the
eleventh rib.

The percussion of the spleen is peculiarly important, because
when the organ is but slightly enlarged, it is practically inacces-
sible to palpation. In consequence of the nearness of large
air cavities in the stomach and colon, it is necessary to percuss
very lightly in order to obtain the splenic dulness, and not
allow the note to become obscured by reason of the tympanitic
resonance of these organs.

The spleen is of variable size, and as age advances it atrophies
80 that a small area of dulness may be met with under physio-
logical conditions.

Respiratory movements affect the position of the splenic
dulness, deep inspiration depressing it and diminishing its size.
When the patient lies on the right side the spleen tends to
gravitate towards that direction, and the splenic dulness
diminishes or disappears. =~ 'When the spleen is not greatly
enlarged, it is best to percuss it while the patient is in the erect
position, with the left arm removed from the side.

The condition of the stomach has an important influence on
the peroussion of the spleen. If the fundus is greatly distended
with food, it occasions a dull note on percussion in the neigh-
bourhood of the spleen, in such a way as altogether to prevent
the differentiation of the splenic dulness. On the other hand,
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if the stomach be much distended with gas, it becomes difficult
to determine, with any exactness, the limits of the splenic -
dulness, because of the tympanitic resonance of the gastric
cavity which even a very light stroke can hardly fail to
produce.

Conditions similar to those which cause upward displacement
of the liver (p. 73) force the spleen in the same direction under
the lower margin of the left lung ; and, in this case, as well as
when the spleen is overlapped by emphysematous pulmonary
tissue, all traces of splenic dulness may disappear.

The presence of ascitic fluid round the spleen will prevent its
limits from being determined by percussion, and meteoric
distension of the intestine with gas will cause a diminution in
the size of the splenic dulness.

In pleuritic effusion and pneumothorax on the left side, as
well as in pulmonary emphysema, the spleen is depressed, but
in none of these conditions is it possible to define its limits by
percussion.

Enlargement of the spleen is readily made out by means of
percussion ; but this method does not give any clue to the
cause of the tumefaction, as in such cases the gland enlarges
uniformly in all directions. When it passes beyond the borders
of the ribs, it is best recognised by means of palpation. The
various forms of splenic tumour have been already referred to
(page 61), and need not now be recapitulated.

Percussion of the Kidneys.—It is only in the rarest of cases
that such a method of examination need be resorted to, to aid
in forming a diagnosis, and this because (1) the most frequently
occurring renal diseases are not accompanied by so great an
amount of alteration in the dimensions of these organs as to be
appreciable by percussion ; and (2) those cases of renal tumours
where the tumour mass might be thus recognised are capable of
far earlier and much more thorough investigation by palpation.
Renal percussion may in fact be regarded as of little importance,
except, perhaps, in the single instance of the diagnosis of float-



76 ALIMENTARY SYSTEM.

ing kidney, where the absence of the normal area of renal
dulness on one side might confirm the opinion. But as
undoubtedly in many cases the percussion of the kidneys can
be carried out, the subject must not be entirely ignored here.

The percussion stroke must be very firm, and is best given
by means of a hammer and ivory pleximeter.*

The upper border of the renal dulness cannot be defined, as
it passes imperceptibly into that of the liver or spleen, and the
internal border lying next the spinal column is also incapable
of definition. It is then chiefly the outer border, lying in the
lumbar region, parallel to, and at about three finger-breadths
distance from the spinal column, that can be marked out, while
in some few cases the position of the lower border, close to the
crest of the ilium, can also be ascertained.

The patient must be laid prone, the anterior surface of the
abdomen being supported on cushions. The lower edges of the
hepatic and splenic dulness in the scapular line on either side
must first be marked out. Immediately below these levels the
tympanitic note of the colon or of the stomach can be heard.
If now we percuss inwards on either side towards the vertebral
column, the renal dulness will be reached at the distance
already indicated. The length of the renal dulness is usually
from three to four inches, and occasionally, as I have already
said, the lower border may also be defined by percussion.

[The wrinary bladder does not enter the abdomen unless
distended, and then it can readily be percussed out as a pear-
shaped tumour lying in the middle line, and giving a dull
note. ]

Percussion of the Stomach.—When the stomach is filled
with food, it is impossible to define its boundaries in any way
by means of percussion ; but when the cavity of the viscus is
moderately distended with air, it gives on percussion a tym-

* In persons in whom there is great development of the subcutaneous
adipose tissue, the renal dulness cannot be percussed out.
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panitic note of so low a pitch and of so long duration, that it is
readily distinguishable from the tympanitic notes obtained from
the neighbouring hollow viscera, and this by reason of the .
greater size of the air cavity. Should, however, the distension
of the stomach with gas increase beyond a certain point, the
walls are also thrown into vibration, and a metallic ring results,
which renders the definition of the gastric outlines more
difficult.*

The position of the stomach is such that its border can be
satisfactorily defined only in one direction—i.e., in the line of
the greater curvature; but the ascertaining of the position of
this border is sufficient to enable us to say whether the viscus be
enlarged or no.

It is best, first of all, to mark out the borders of the various
other organs which surround the stomach, namely, the liver
and spleen, as well as the position of the diaphragm. It is
then found that the deep-pitched note of the stomach extends
from the middle line to the left hypochondrium, neither passing
to the right of the middle line nor below the level of the
umbilicus. If either of those limits be overstepped at any
point, the stomach is enlarged.

Over the #ntestines the percussion note is normally tym-
panitic, but is higher in pitch than over the stomach.

‘When the bowels become distended with liquid or solid
contents, this note ceases to be heard.

Great distention with gas allows the walls of the intestines
to pass also into vibration, thereby producing a metallic note. }

* I have already alluded (page 55) to the method of artificially distending
the stomach with gas for purposes of diagnosis.

+ Ziemssen has recently ( Deufsch. Arch., June, 1883) recommended, for
diagnostic purposes, the artificial distension of the intestines with gas
formed by a mixture within the rectum of bicarbonate of soda with a solu-
tion of tartaric acid. The form and position of the bowels can in this way
be readily defined, and the exact seat of a stricture ascertained. For
details the original must be consulted.
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Auscultation of the Abdominal Organs.—Auscultation of
the abdominal organs is rarely of value as an aid to diagnosis,
if we except the auscultation of the uterus in pregnancy, which
does not concern us here, and aneurisms of the abdominal aorta
and its branches, which will be better considered in connection
with the circulatory system.



CHAPTER VL

BHremopoietic Spstem.

In this chapter there fall to be considered the lymphatic system,
the various ductless glands (spleen, thyroid, &c.), and the
microscopic characters of the blood.

1. The Lymphatic Vessels, as well their capillary network
as their larger trunks and the thoracic duct itself, undergo
various pathological changes which, although in great measure
belonging to the domain of surgery, come frequently under
the observation of the physician. For convenience of descrip-
tion, the following order will be here followed : —

(a.) Inflammation of the lymphatics (Lymphangitis) depends
almost invariably upon the absorption of some irritating (usually
septic) material from the tissues. It sometimes follows some
slight wound or sting, but often results from gonorrheeal,
syphilitic, cancerous, or erysipelatous irritation. ~The super-
ficial lymphatics show themselves as pale red lines passing up
towards the glands, and the larger vessels may be felt as hard
and knotted cords, and pressure over them is painful. There
is usually some swelling of the surrounding tissues.

(b.) Narrowing and Dilatation.—Narrowing and obstruction
of the lymphatic vessels may arise from the pressure of neigh-
bouring tumours, from inflammation, thrombosis, &c. Dilata-
tion (Lymphangiectasis) is commonly the result of this narrowing
or obliteration, but it may arise also from disease of the
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lymphatic glands preventing the flow of lymph. Sometimes
this dilatation exists without giving rise to any symptom, but
when the lymphatics affected are superficial, they may be
readily felt. This occurs most frequently on the inner sides of
thighs, on the scrotum, penis, and lower surface of the abdomen.
Nodular vesicles, like sago grains, may then be felt lying under
the skin, which sometimes spontaneously rupture, discharging
lymph. They are to be distinguished from varicose veins by
their position, form, and colour. Sometimes the enlarged
Iymphatic trunks take the form of a tumour (lymphangioma),
usually in the tongue, cheek, or neck.

The Thoracic Duct itself is sometimes narrowed or occluded,
most commonly as the result of the pressure of thoracic
tumours (aneurisms, cancerous and tubercular disease of the
mediastinal glands), and sometimmes perhaps from inflammation
of its coats or thrombosis. This obstruction is followed by
dilatation of the duct (which may also arise from stasis in the
large veins at the root of the neck, the result of heart disease),
and dilatation, especially if it take place slowly, may give rise
to no symptom. Very often, however, it is followed by marked
wasting and ansmia, and sometimes by ascites, and even
hydrothorax,—the fluid poured out in the pleural or peritoneal
cavity resembling chyle.

(c.) Rupture.—The discharge of lymph (lymphorrhagia),
follows every wound, and only becomes important when it
flows from a large trunk, a condition which may be caused by
wound, by ulceration, or by rupture following previous dilation.
Its diagnosis can present no difficulty when the effusion of
lymph takes place externally. Rupture is most frequent in
the inguinal region. The lacteals sometimes rupture (the
result of congestion from the pressure of a tumour), discharging
their chyle into the peritoneal cavity, and usually giving rise
to no symptom. Several cases are on record of rupture of the
thoracic duct, caused by wound or by the bursting of a
neighbouring abscess. The symptoms are obscure, but the
presence of rupture of the duct might be diagnosed by the
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flowing of chyle from the wound, or by the accumulation af
that fluid in the pleural cavity.
Chylous urine, probably the result of rupture of the renal
lymphatics, will be considered under the urinary system.
Neoplasms of the lymphatic vessels are so rare and so obscure
as not to warrant their consideration in these pages.

2. The Lymphatic Glands.—FEnlargement of the lymphatic
glands may arise from various causes—

(a.) Inflammatory.—This may be the direct result of a blow,
but more commonly arises from the absorption of irritating
material from an abrasion. Such enlargement is common at the
elbow, axilla, knee, and groin. The chain of femoral glands
may enlarge as the result of a wound on the leg or foot, while
irritation on the penis affects the inguinal chain (bubo). The
glands at the back of the neck frequently swell where there
exists any irritation of the scalp, and the cervical glands become
enlarged in diphtheria and scarlatina.

(b.) Serofula.—In strumous persons, particularly in child-
hood and early life, the glands of the neck enlarge, slowly
suppurate, and caseate. In cases of tabes mesenterica scro-
fulous glands may be felt through the abdominal wall.

(c.) Syphilis.—The adenitis (almost invariably inguinal)
which follows a soft chancre is called the “virulent bubo.” It
comes on generally about a week after infection, is accom-
panied with acute pain, and ends in suppuration. The
“multiple bubo” which follows the hard chancre after an
interval of about three or four weeks, is as a rule painless;
there is no suppuration, and the induration proceeds slowly
from gland to gland in the inguinal chain until all are affected.
They seldom exceed a walnut in size, are hard, and roll about
freely under the finger. In the secondary stage of syphilis
many of the lymph glands throughout the body are enlarged
(particularly at the back of the neck, and the inside of the
elbow).

(d.) Cancer.—In the neighbourhood of cancerous tumours
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the lymphatic glands become enlarged and hard, and constitute
an important element in diagnosis and prognosis. The most
common example of this is the enlargement of the glands in
the axilla, and above the clavicle, which follows carcinoma of
the breast.

(e.) Adenia or Hodgkin’s Disease.—This affection is charac-
terised by an enlargement of the lymphatic glands throughout
the body. They may attain to great size, but do not suppurate.
There is marked ansmia, a diminished number of red blood
corpuscles, but no increase of the white, and the spleen is
generally enlarged. The cervical glands are usually the first
to be affected.

(f}) Leucocythemia.—In some cases of this disease there is
a general enlargement of the lymphatic glands throughout the
body, along with that of the spleen. It is readily distinguished
from adenia by the increase in the white blood corpuscles
which is present.

(9.) In the Plague, and also in Anthrax, Glanders, and
Farcy, acute glandular swellings form in the axilla, groin,
and neck.

3. The Ductless Glands.—7%e Spleen has been already con-
gidered under the abdominal system, and need not be again
alluded to.

The Thyroid.—The very rare inflammation and simple
enlargement of this gland, as well as the malignant and cystic
growths which form in it, belong to the domain of surgery.
There remain for consideration only two diseases.

(a.) Bronchocele or Goitre is an endemic disease prevailing
chiefly at the base of high mountains. The thyroid is enlarged,
the whole or part of the gland being affected, and presses
upon neighbouring parts, leading to difficulty of breathing and
swallowing. Goitre is often associated with mental deficiency
(cretinism).

(0.) Ezophthalmic Goitre—Graves Disease.—In this affection
the swelling of the thyroid (usually the right lobe) is of a
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vascular character—soft, elastic, and pulsating. It is accem-
panied with marked pulsation in the vessels of the head and
neck, palpitation of the heart, prominence of the eyeballs, and
other nervous symptoms, and is most common in females below
middle age.

Thymus.—Diseases of the thymus hardly come within the
limits of possible diagnosis, except those lymphatic and
malignant tumours of the anterior mediastium, which have their
starting-point in that gland.

BLOOD.

The examination of the blood has of late years attained to
such importance as an aid to diagnosis, and as a guide in the
subsequent treatment of many diseases, that the various
processes employed demand a somewhat minute description.
Limiting ourselves to those methods which may be truly called
clinical—i.e., which can be carried out at the bedside of the
patient—and therefore excluding the minute chemical analysis
which can only be performed in the laboratory, and for which
the comparative infrequency of blood-letting gives but few
opportunities during the lifetime of the patient, we shall find
the lines of investigation to be mainly three—

1. Microscopic examination of the blood.
2. Enumeration of corpuscles it contains.
3. Estimation of the hemoglobin.

1. Microscopic Examination of Blood.—To obtain a drop of
blood for examination, the end of the patient’s finger must be
carefully cleansed, and a prick made with a needle. The finger
must not be squeezed or compressed in any way, as this tends
to alter the proportion of serum and corpuscles which the blood
contains. The drop of blood so obtained should be received on
a clean microscopic slide, the cover-glass applied, and the
microscopic examination made as speedily as possible. The
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pathological changes usually met with may be divided into
three classes—
(a.) Alterations in the form of the normal constituents of
the blood.
(b.) Variations in their number.
(¢.) The presence of foreign substances.

{a.) Alterations in the form of the Normal Constituents of the
Blood.—In angmia, particularly in the pernicious variety of that
disease, the red blood corpuscles vary much in size, some being
larger and some smaller than normal, and all having a pale
appearance, due to loss of hemoglobin. In some instances they
tend to assume curious and irregular shapes of various kinds.
The changes in the colourless corpuscles are not so distinctive,
but not infrequently they may be found, in case of ansemia and
leucocythemia, to be abnormally refractive, and to contain
granules resembling oil-globules. In various cachetic conditions
the protoplasmic granules, which are to be found occasionally in
normal blood, become much increased in number, and adhere
together so as to form larger or smaller masses.

(8.) Variations in the Number of the Blood Corpuscles.—
Whilst in many cachetic conditions, as, for example, in phthisis,
the number of leucocytes in the blood may be above the normal
(leucoytosis), it is in leucocythsemia that this increase is by far
most observable, and by means of the microscopic examination
of the blood alone, a diagnosis may be arrived at. The number
of leucocytes present in the field may be very great, even in
pronounced cases surpassing that of the red corpuscles. In the
lymphatic variety of the disease the size of the leucocytes is
very much that of ordinary lymph corpuscles, and they contain
as a rule but one nucleus, while in splenic leucocythemia they
are larger in size, and usually possess more than one nucleus.
The diminution in the number of red corpuscles in anmia,
though not so striking as the increase of leucocytes just men-
tioned, is of considerable clinical interest.

(c.) The presence of Foreign Substances.—Among these may
be mentioned, in the first place, the dark brown or black
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pigment granules, which are sometimes found in considergble
numbers in the blood after malarious fever. This condition is
spoken of as melanemia.

More important is the presence of the various micro-organisms
which appear in the blood in certain diseases. I do not think
it necessary here to refer to more than one or two of these
forms, those namely in which the diagnosis rests much or
mainly upon the evidence supplied by the microscopic exami-
nation of the blood.

Bacillus Anthracis.—This form of organism, is found in
the blood of persons suffering
from the disease which is known
under the different names of
anthrax, woolsorter's disease,
splenic fever, and malignant
pustule. The blood is found
to be filled with short rods,
somew‘hat exceeding in length Fio. 107323_“;; &l.l)thnci'-
the diameter of a red blood
corpuscle, which, as the disease advances, become changed into
long thread-like filaments. These forms are usually to be
made out with very considerable
ease, but they will be rendered
more distinet if the blood be
allowed to dry on the cover-
glass, and be then stained with
methyl-violet, or other appro-
priate reagent.

Spirochete Qbermeterii.—This
spirillum, which is found in
the blood of patients suffering
from recurrent fever, possesses
a very characteristic appearance. F¥16. 11.—Spirochemte Obermeieril,
On examining a specimen of (Rfter Carter.)
such blood with the microscope, it will be seen that, moving
actively among the blood corpuscles, are a number of thread-

@
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like organisms. Their length is usually three or four times
greater than the diameter of a red corpuscle, and in shape
they resemble a cork-screw. Their movements are sometimes
g0 powerful as to move the blood corpuscles with which they
may come in contact in their course.

Besides these, there are, as I have said, a considerable
number of micro-organisms met with in the blood of different
diseases, but although their form is usually sufficiently distinc-
tive, yet their recognition by means of the microscope cannot

F16, 12.—Filaria Sanguinis Hominis. (Roberts )

be held to have as yet assumed sufficient practical diagnostic
importance to justify any detailed description in these pages.

Mention must, however, be made of a much more highly
developed parasite which is occasionally met with.

Filaria sanguinis hominis is the name which Lewis has
given to a nematode worm which is found in the blood of
persons suffering from chyluria, certain forms of endemic
heematuria, elephantiasis, lymphoid affections, &c. These filarice
are exceedingly minute, and are the sexually immature form of
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Filaria Bamcrofti, a long thread-like worm which has besn
found in lymphatic abscesses.

2. Enumeration of the Corpuscles in the Blood.—This
method of investigation, which was first attempted by Vierordt,
has been followed out by numerous observers, each of whom
has described a special form of apparatus for the purpose.

| —

.

F16. 13.—Gowers 8 Apparatus for counting Blood Corpuscles

A, Pipette for measuring the diluting solution, B, Capillary tube for measuring blood ;
¢, Cell, with divisions in the floor, mounted on a slide to whichsprings are fixed to secure
the cover class, D, Vessel in which dilution is made, 1, Spud for mixing the blood
and solution, ¥, Guarded needle
While the most recent modifications of Malassez’s instrument,
or the apparatus of Abbé-Zeiss, probably give the most rigidly
accurate results, I shall here describe the instrument designed
by Dr. Gowers,* which is exceedingly handy, and is the form

most frequently used in this country.

* Made by Hawksley, 300 Oxford Street, London. A full description of
the instrument will be found in The Practitioner for 1878.
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Gowers’s Hemacytometer consists of—(1) a small pipette,
(a in fig. 12), which, when filled to the mark on its stem, con-
tains 995 cubic millimetres ; (2) a capillary tube (B) marked to
contain five cubic millimetres (each of these is furnished with an
india-rubber tube and mouthpiece) ; (3) a small glass jar (D), in
which the blood is to be diluted; (4) a glass stirrer (&) for
mixing the blood and the solution in the jar; (5) a brass stage-
plate (o) carrying a glass slip, on which is a cell 3th of a milli-
metre deep. The bottom of this is divided by intersecting lines
1gth millimetre squares. Upon the top of the cell rests the
cover-glass, kept in position by means of two springs.

The diluting solution may vary. One which answers well
consists of a solution of sulphate of soda, 26 grains in one ounce
of distilled water, to which is to be added 15 drops of strong
acetic acid.

‘When an observation is to be made, 995 cubic millimetres of
the solution are measures by means of the pipette, and placed
in the mixing jar. The patient’s finger is now to be pierced
with the spear-pointed needle supplied along with the instru-
ment, and a drop of blood obtained without any squeezing of
the finger, which, as I have already said, alters the proportion
of serum and corpuscles in the blood. Five cubic millimetres
of this blood are drawn into the capillary tube, and then blown
into the diluting solution in the jar, any superfluous blood being
previously removed from the point of the pipette by means of a
soft cloth. The two fluids are well mixed by rotating the stirrer
between the finger and thumb, after which a small drop is
placed in the centre of the cell, and the cover-glass applied.
The drop must lie in the middle of the cell, and must not touch
its sides. The slip is now placed upon the stage of a microscope,
and the lens focussed for the squares, which are marked out by
lines drawn on the floor of the cell. In a few minutes the cor-
puscles gink through the drop, and come to rest on these squares.
The number in ten squares is then counted, and this multiplied
by 10,000 gives the number in a cubic millimetre of blood.*

* Probably it would conduce to greater accuracy if the mixture of
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In counting the white corpuscles, it is well to observe the
number of squares in a field and then the number of white cor-
puscles in a series of fields—raising the focus until they appear
like bright points on account of their refractive power.

The most recent calculations show the number of coloured
corpuscles given by Vierordt—»5,000,000 per cubic millimetre—
to be approximately correct. The average number in two
squares is 100, and Gowers proposes to take this quantity as the
“hemic unit.” This is a very convenient way of calculating,
for the number of corpuscles per ¢hemic unit,”—i.e., in two
squares (counting ten or twenty squares, and taking the mean),
expresses the percentage proportion of the corpuscles to that of
health. The number of white corpuscles in ten or twenty
squares is easily counted, and the proportion of white to red
ascertained. The normal maximum of white per two squares
(heemic unit) is 3.

In all conditions of an@mia and cachexia the number of red
corpuscles undergoes diminution, and by making an estimation
from time to time we can obtain most valuable and trustworthy
indications regarding the progress of the malady and the effect
of treatment.

3. Estimation of Hsemoglobin.—Various instruments have
been devised for this purpose by Malassez and others. That of
Dr. Gowers,* which I prefer both on account of its simplicity
and the accuracy of the results which it gives, consists of two
glass tubes of the same diameter, one of which contains a

blood and solution were accomplished by means of Potain’s * Mélangeur,”
and if a special cover-glass ground absolutely level were supplied along
with this apparatus; and, further, if this cover-glass were fixed in such
a manner to the slip that it might be steadily lowered on to the drop by
means of a rack movement. All of these arrangements have been adopted
by Malassez in the newest model of his instrument.

* Described in full by Dr. Gowers in the ¢ Transactions of the Clinical
Society of London,” vol. xii. 1879,
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standard colour-solution * (glycerine carefully tinted by means
of carmine and picrocarminate of ammonia), while the other, in
which the blood to be tested is to be diluted, is graduated so
that 100 degrees = two cubic centimetres. There is also a
capillary pipette graduated to hold twenty cubic millimetres, a
bottle with a pipette-stopper to contain distilled water, and a
guarded needle to prick the finger.

F1a. 14 —Gowers's Apparatus for estimating 1leemoglobin.

The method of using this instrument is as follows. The two
tubes (c and b, fig. 14) having been placed upright in the small
wooden stand () supplied for the purpose, a few drops of
distilled water are placed in the bottom of the graduated tube.
The blood having been obtained from a prick in the manner
already described, twenty cubic millimetres of the blood are
measured off by means of the pipette (B), and injected into the

* The tint of this standard solution corresponds exactly to that of a
dilution of twenty cubic millimetres of blood with 1980 cubic millimetres
of distilled water—i.e., a dilution of one in a hundred.
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distilled water in the graduated tube, which must then be
quickly shaken to ensure thorough mixture. More distilled
water must now be added drop by drop until the tint of the
diluted blood is the same as that of the standard. The degree
of dilution, as indicated by the graduation, expresses the amount
of haemoglobin as compared with that of the standard, and as
this is a dilution of one hundred, the degrees of dilution required
to obtain the same tint represent the percentage proportion of
the ha@moglobin to that of normal blood. *

If the corpuscular richness of the blood is ascertained by
means of the hemacytometer, we are able to compare this with
the amount of h®moglobin in a very instructive manner. Thus,
a fraction, of which the numerator is the percentage of
ha@moglobin, and the denominator the percentage of corpuscles,
will express the average value of each corpuscle.

* Thus, if the tints are identical when the dilution has reached cighty
degrees, the blood contains only eighty per cent. of the normal quantity of
hemoglobin.,
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Circnlatory Spstem.

SUBJECTIVE PHENOMENA.

Berore addressing ourselves to the physical examination of the
heart, there meet us for consideration certain symptoms of a
more or less subjective kind.

1. Pain.—In anmmic persons, and particularly in women
suffering from uterine disease, from chlorosis, or from nervous
affections, pain over the region of the heart is frequently
complained of, and true cardiac pain may likewise be simulated
by neuralgia in the chest wall. In heart disease of any kind,
and in particular in fatty degeneration associated with gout,
pain may be a more or less prominent symptom. In its most
pronounced form—angina pectoris—it comes on in recurring
attacks of short duration, but of extreme severity. The first of
the attacks usually occurs when the patient is making some
exertion. The chest feels as if held in a vice, the pain, which
is always severe, and which may be of the most intense
character, radiates from the heart to the shoulders, and down
the left arm, or down both arms to the wrist, breathing almost
ceases, the countenance sometimes becomes livid, and conscious-
ness may be lost. In other cases, the attacks may be very
frequent, several in a day, or even one after the slightest
exertion of body or of mind. The attack passes off as rapidly
as it came on, and the patient may be free from its repetition
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for months or years. The pain of aortic aneurism is more
lancinating and more continuous than that of angina pectoris.

2. Palpitation.—The abnormal perception of excited pulsa-
tion in the heart or aorta is very frequently due to mental
excitement, to dyspepsia, flatulence, an®mia, or nervous debility,
or to the action of tea or coffee, and is often met with in cases
of exophthalmic gbitre. It also occurs as a result of organie
disease of the heart, and in such cases it will be found to be
aggravated by exertion. The palpitation may be objective—
i.e., the physician may himself recognise the excited action of
the heart ; or it may be merely subjective—the patient complain-
ing of that sensation without there being the slightest evidence
from physical examination of any alteration in the strength of
the cardiac pulsations. Derangements of cardiac rhythm will be
noticed hereafter.

3. Fainting (syncope), which is primarily due to failure of
the heart’s action, is usually ushered in by a train of symptoms
of which the chief are—pallor of the face, chilliness, cold per-
spiration, a feeling of weakness, of sinking in the epigastrium,
and of sickness, pulse small and rapid, or slow and irregular,
dimness of vision, ringing in the ears, and gradually increasing
unconsciousness. Syncope may be due to organic disease of
the heart, to nervous disturbance of the cardiac action (central
or reflex), to intense mental emotion (hysteria), to deficiency of the
blood supply to the heart muscle, or to want of blood in its cavities.
It is of short duration, seldom lasting more than half-an-hour,
and can in this way be distinguished from shock. Syncope may
be simulated by apoplexy and by epilepsy, but the absence of
paralysis and of muscular spasms enables a diagnosis to be readily
arrived at. The action of alcohol in large amount, and of certain
poisons, may produce a state closely resembling syncope, but
the state of the pulse is here a reliable guide, unless indeed the
poison used act as a cardiac depressant, when the diagnosis may
be a matter of very great difficulty.

4. Dyspnea.—The phenomena of dyspnoes, or difficulty of
breathing, will be described under the head of the respiratory
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system. It is, however, necessary to note here that this con-
dition is common in valvular disease of the heart, due to the
fact that the pulmonary circulation is interfered with, The
dyspneea may be constantly present, or may only show itself
after exertion.
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Cirenlatory Spstem—(continued).

INSPECTION.

TeE cardiac or precordial region corresponds to the lower part
of the anterior mediastinum. It may be said to extend verti-
cally from the second interspace to the sixth cartilage, and
transversely from the apex-beat to a point about three-quarters
of an inch to the right of the sternum.

The region so marked out overlies the heart, and the margins
of both lungs which overlap it. More deeply still lie the organs
contained in the posterior mediastinum.

In this chapter will be considered: (1) the form and appear-
ance of the pracordia, and (2) the various pulsatory movements
which show themselves on the walls of the thorax.

Prascordia.—A slight degree of bulging of the thoracic wall
in the cardiac region is more readily detected by simple inspec-
tion than by means of measurement. It may be the result of
curvature of the spinal column anteriorly and to the left, but
is more commonly caused by cardiac hypertrophy, pericardial
effusion, aneurismal and other tumours adjacent to the heart, or
circumscribed pleuritic effusions, When effusion takes place
into the pericardial sac, the intercostal spaces widen, they become
raised to the level of the ribs, and ultimately may even protrude
beyond them.
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Depression of the precordial region, on the other hand, may
occur during the absorption of a pericardial effusion, and may
remain permanently if extensive adhesions have been formed.

Bulgings caused by aneurisms lie almost without exception
above the fourth rib.

Pulsations.

1. The Cardiac Impulse.—In health the apex-beat of the
heart is found in the fifth left interspace, about an inch and
a-half or two inches from the left margin of the sternum, and
its area does not exceed a square inch in extent. In childhood,
however, and in persons who have a short and wide thorax, it
may stand as high as the fourth interspace, and may be thrown
somewhat farther to the left ; whilst in old age, and in individ-
uals whose thorax is very long and narrow, the cardiac impulse
is depressed to the sixth interspace.

While natural breathing does not affect its position, deep
inspiration and expiration cause -respectively depression and
elevation of the apex-beat.

‘When the patient lies on either side, the apex-beat is
deflected in a corresponding direction. This alteration is more
marked towards the left.

The cardiac impulse does not always make itself visible on
the chest wall. This is usually due to great development of
fat or muscle, and in such cases we can by palpation almost
always fix the position of the apex-beat.

[Pathological changes in the position of the apex-beat will be
considered under the head of Palpation.]

Systolic indrawing of the thoracic wall is of two varieties
—(1) a recession, which is exactly synchronous with each
ventricular systole; and (2) one which immediately succeeds
the retirement of the apex of the heart from the chest wall.

The former variety is sometimes met with in healthy persons
(particularly children) in whom the chest walls are unusually
thin. It occurs in the third and fourth interspaces, and is
simply the result of that recession of the base of the heart which



INSPECTION. 97

is synchronous with the forward movement of the ventricles,
The chest walls are sucked inwards (or rather forced inwards by
atmospheric pressure) to prevent the formation of a partial
vacuum behind them which would otherwise take place.

The second form is seen at the apex, and is, according to
Skoda, pathognomonic of adherent pericardium.¥ If the
adhesion be extensive (and particularly if the parietal layer be
adherent anterior to the wall of the chest and posteriorly to the
vertebral column) not merely the intercostal space but even the
ribs may be drawn inwards, following the apex of the heart.

(2.) Pulsation at the root of the meck may be arterial or
venous.

Pulsation in the carotid arteries becomes evident whenever
the heart’s action is increased in strength (as after great bodily
exertion, or from mental excitement), but in its most pronounced
form such pulsation is scen in cases of hypertrophy of the left
ventricle, along with aortic incompetence. Pulsation in the
jugular fossa when well marked usually points to simple or
aneurismal dilatation of the aorta.

Swelling of the jugular veins is found in cases in which there
is some obstruction to the return of blood to the heart, whether
that obstacle be situated in the systemic or pulmonary circula-
tion. If from any cause the right ventricle be unable to empty
itself completely of blood, it becomes engorged, and, reacting on
the right auricle, causes its dilatation ; while the auricle so
dilated in its turn retards the flow of blood through the jugular
veins, which then exhibit distension. The same effect will, of
course, be produced by any obstruction to the return of blood to
the heart, whether seated in the lungs themselves, or at the
mitral orifice, or the valves which close it.

This distension is necessarily accompanied with more or less

* This sign, is not, however, invariably present in such cases, and though
adherent pericardium is by far its most common cause, yet it may occur
in cases in which the normal movements of the beart are otherwise
hindered.

H
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pulsation in the vein, the blood being only able to reach the
heart during inspiration. This, however, is not the only
pulsatory movement which the veins in this region exhibit
when they are in a state of distension. The systole of the
right ventricle causes a vibration which passes through the
tightly-stretched right auriculo-ventribular valve, and the thrill
thus communicated to the blood in the dilated auricle is thence
transmitted to the jugular veins. In this case the tricuspid
valve and the valves at the mouth of the jugular veins are
competent, and there is, therefore, no backward flow of blood
into auricle or vein ; it is simply the impulse which is trans-
mitted. This we can readily satisfy ourselves of by compressing
the right jugular vein high up in the neck, and then if the
contents of the lower part of the vessel be pressed out, the vein
will not fill again from below, since no valvular incompetency
exists,

‘When, however, the tricuspid valve is incompetent, or when
the valves in the jugular vein cease to close the lumen of that
vessel (either from destruction of its valves, or from extreme
dilatation of the vein preventing the valves from doing their
duty), the vein when so emptied will be seen to fill from below
with regular pulsations corresponding to those of the right
ventricle.

Thus is formed the * venous pulse,” one of the most important
signs of tricuspid incompetence.

Jugular pulsation may occasionally be preesystolic in rhythm,
the movement resulting from the transmission of the impulse
of the auricular systole into the vein.

Sudden collapse of the jugular veins during the ventricular
diastole has been shown by Friedreich to be a sign of pericardial
adhesion.

3. Epigastric Pulsation may be conveniently divided into
two groups—(1) that which is synchronous with the ventricular
systole, and (2) that which follows the systole after a slight, but
appreciable, delay.

(a.) Synchronous with the Ventricular Systole—When the



INSPECTION. 09

right ventricle is hypertrophied and dilated, it may frequenfly
be felt to pulsate in the epigastrium, and any condition which
depresses the diaphragm, or forces the heart towards the right,
may give rise to this pulsation.*

The liver may also pulsate in the epigastrium, but if the
impulse is exactly systolic in rhythm, it can only be occasioned
by direct transmission from the adjacent right ventricle.

(b.) Delayed Epigastric Pulsation—i.e., that which succeeds
the ventricular systole after an appreciable interval,—may be
due to the transmitted impulse of the abdominal aorta. The
pulsation is then somewhat to the left of the middle line; it
extends downwards towards the umbilicus, and is not diffused
laterally. It may be conducted to the parietes by means of
tumours, or through the overlying liver. The pulsation may
be due to an aneurism on the abduminal aorta or one of its
branches, when it will have a distensile character.

The venous pulsation which has been already noticed as
occurring in cases of incompetence of the tricuspid valve is not
limited to the jugular veins. It also takes place in the inferior
vena cava, and the pulsation may in this way be communicated
to the liver. If the hepatic veins be likewise affected, the pulsa-
tion in the liver becomes not merely heaving but distensile.+

In all these conditions the pulsation follows the apex-beat
after a slight interval of time. The delay can be best appre-
ciated by fixing with wax, over each pulsating point, a bristle
carrying a small flag.

Systolic indrawing of the epigastrium occurs rarely, and is
caused by extensive pericardial adhesions.

4. Arterial Pulsations on the Thoracic Wall. — Aortic
aneurisms frequently give rise to visible pulsation in the upper
part of the thorax, above the third rib. Such pulsation is

* Rosenstein has proposed to call this pulsation “parepigastric,” as it
lies rather at the border of the left ribs than in the centre of the epigastrium.

+ To discriminate the various epigastric pulsations mentioned requires
the use of palpation as well as inspection, but to preserve the continuity of
the subject, they are all grouped together in this chapter.
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systolic in rhythm, being as nearly as possible synchronous with
the ventricular systole. If the ascending portion of the arch
be involved, the pulsation usually lies to the right of the
sternum ; if the transverse portion be the seat of the disease,
the pulsation is more in the middle line; anc if the aneurism
affect chiefly the descending part of the arch, the pulsation lies
to the left side of the sternum. Aneurisms of the innominate
and subclavian arteries also give rise to visible pulsation in the
walls of the thorax. Systolic pulsation at tie second left
interspace is sometimes communicated to the surface from the
subjacent pulmonary artery in cases of retraction of the borders
of the lungs.

A diastolic impulse is sometimes to be seen and felt over the
seat of the aortic and pulmonary valves (second right and second
left intercostal spaces) in very cmaciated persons, especially
when the borders of the lungs have become retracted

5. Capillary Pulsation can occasionally be observed on the
cheeks, beneath the nails, or in the line of congestion caused
by drawing a sharp point, such as that of a pencil, over the
skin, and though sometimes occurring independently of that
cause, is usually due to incompetence of the aortic val® * with
hypertrophy of the left ventricle. 8



CHAPTER IX.

@Circulatory Spstem.
PALPATION.

Tar skilled application of the hand to the cardiac region gives
important information regarding the heart, which inspection
alone is not fitted to communicate, and confirms much that
inspection has already indicated. Palpation deals chiefly
with the phenomena of the cardiac impulse, and with the
various thrills which may occur in connection with the heart’s
action.
Carpiac IMPUISE.

The apex-beat has already been spoken of in the last chapter
in its normal condition. 'We now consider the various changes
which it may undergo in disease—alterations in position, in
strength, and in extent—remembering that in health the
impulse lies between the fifth and sixth ribs, about one and
a-half or two inches to the left of the sternum; that while
ordinary respiration does not affect its position, it is depressed
and elevated to a very slight extent by deep inspiration and
expiration ; and that when the patient lies on the left side it is
slightly displaced outwards.

Alterations in the position of the Apex-beat.

1. Vertically.
The height depends simply on the level of the diaphragm.*

* With the exception of cases of pericardial effusion, when the dia.

phragm may be depressed and the apex-beat simultaneously raised.
101
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Pulmonary emphysema and spasmodic contraction of the
diaphragm cause a general depression of the diaphragm, while
collections of liquid or of gas in one pleural cavity or in the
pericardial sac, an increase of the weight of the heart (particu-
larly from hypertrophy of the left ventricle), or the presence
of tumours in the neighbourhood of that organ, produce a local
depression in the diaphragm, and each of these conditions finds
expression in a lowered position of the apex-beat.

On the other hand, if the diaphragm be raised owing to
cirrhosis of one lung, or contraction following the absorption
of a pleural effusion, or by reason of increased abdominal
pressure, the result of tumours, ascites, meteorism, &c., the
apex-beat will be correspondingly elevated.

2. Laterally.

(a.) To the right—Hypertrophy and dilatation of the right
ventricle displace the apex-beat from its normal position
towards the right. In slighter cases the pulsation is greatest
in the epigastrium, but in those which are more marked, the
apex, or at any rate that portion of the heart-wall which
represents the apex, beats under the right edge of the sternum,
or even farther to the right. Effusions in the left pleural
cavity also push the heart over to the right side; and on the
absorption of the exudation, the heart returns again to its
normal position, provided that it has not become bound down
by adhesions in its abnormal situation. The apex-beat may be
found on the right side of the thorax in cases of congenital
transposition of the viscera.

(b.) To the left—Hypertrophy and dilatation of the left
ventricle not only depress the apex-beat, but also move it
considerably to the left. In cirrhosis of the left lung the heart
follows the contracting lung towards the left, and effusions into
the right pleural cavity also produce a movement of the apex-
beat in this direction, when they are of considerable amount.

Strength of the Apex-beat varies much even in healthy
individuals, owing to varieties in the thickness of the chest-
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wall, in the width of the intercostal spaces, and in the extent
to which the apex is overlapped by pulmonary tissue. Patho-
logically, the differences are still more apparent.

Diminished force of the cardiac impulse, even to the extent
of being imperceptible to the finger, may be due to—

1. Intrinsic causes.—These include abnormal innervation,
fatty degeneration of muscular fibre of the heart, myocarditis,
and that degeneration of the heart muscle which follows hyper-
pyrexia of long duration, and lastly, deficiency of proper blood
supply and interference with the circulation,

2. Extrinsic causes.—When the visceral and parietal layers
of the pericardium become adherent, the movements of the apex
of the heart are so interfered with, that all cardiac impulse may
be lost. Effusions of fluid or gas into the pericardium or into
the left pleural cavity, as well as intervention of emphysematous
lung tissue between the heart and the thoracic wall, all tend to
weaken the apex-beat.

Increase in force of the cardiac impulse may be of neurotic
origin ; it may be the result of fever, of endocarditis, of peri-
carditis or of any condition which is more than usually favour-
able to the conduction of the impulse, but by far its most
common cause is hypertrophy of the heart. The heaving
impulse which results from hypertrophy of the left ventricle,
is much more easily detected than that which hypertrophy of
the right ventricle occasions, as the latter has its point of
maximum intensity behind the sternum.

The rhythm of the cardiac pulsations will be noticed in the
remarks made on the arterial pulse.

The Extent of the Impulse.—Normally, the apex-beat is not
perceptible over more than an area of about an inch in breadth,
and is limited to the fifth intercostal space. "'When the pulsation
extends much beyond such limits, it is abnormal. In disease
the apex-beat not unfrequently becomes diffused over a consider-
able area, and this may result from increased action of a normal
heart (medication, excitement, &c.), from cardiac hypertrophy,
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from the application of an unusually extensive area of the heart
to the thoracic walls (retraction of the lungs), or merely from
great thinness of the chest-wall.

Double Apex-beat. — Independent, non-synchronous con-
traction of the ventricles has been met with in a few rare cases
(Charcelay, Leyden, Roy, &c.), where the systole of the right
ventricle caused a pulsation in the jugular veins which alternated
with that in the carotid arteries.

Thrills may be felt by the hand applied over the cardiac
region, and these are of two kinds—

1. Endocardial thrills are caused by the vibrating eddies
which ensue when the blood current is forced through a small
opening into a wider space. These conditions are satisfied in
cases of stenosis of one of the orifices of the heart, or incompe-
tence of a valve, when at the same time the blood current is
sufficiently rapid. The pathological condition which gives rise
to the thrill is indicated by the seat of greatest intensity, and
the time in relation to the various phenomena of cardiac action.

Thrills in the mitral area (a circle with a radius of one inch
round the apex-beat) are systolic or presystolic according as
they are produced by incompetence of the mitral valve or
stenosis of the orifice which that valve covers. Thrills over
the second right costal cartilage arise from aortic stenosis or
incompetence ; in the former case being systolic, and in the
latter diastolic in rhythm. Preesystolic and systolic thrills in
the tricuspid area indicate respectively stenosis of the orifice
and incompetence of the valve. Very rarely a systolic thrill is
felt over the pulmonary artery, denoting stenosis of the pul-
monary orifice, or a diastolic, indicative of regurgitation.

2. Pericardial friction fremitus caused by the rubbing during
the heart’s action of the two pleural surfaces, which have been
rendered rough and uneven by the effusion of lymph is more
readily detected by auscultation than by palpation.



CHAPTER X.

Civenlatory Spstem—(continued).

PERCUSSION.

THE heart, lying in the thoracic cavity, has, in its normal
condition, the following relations to the anterior wall of the
chest :—

The right border, formed almost entirely by the right auricle,
stretches in a slightly curved manner from the second right
intercostal space downwards and outwards to the cartilage of
the fifth rib on the same side, just at its junction with the
sternum. The left border, formed by the left ventricle, reaches
from the second intercostal space on the left side downwards
and outwards to a point about half-an-inch outside of the apex-
beat. The lower border corresponds pretty exactly to a line
joining the sternal end of the fifth right costal cartilage with
the apex-beat. The highest portion of the heart, formed by
the appendix of the left auricle, reaches a level which may be
indicated by a line joining the lower border of the sternal ends
of the second pair of costal cartilages.

To percuss the heart, it is best to have the patient recum-
bent. No strong percussion is, as a rule, required, and this is
specially the case with regard to the absolute dulness, where
the tap should be light. In addition to the note elicited, the
sense of resistance perceived during percussion is of great
value,

The greater portion of the heart is separated from the chest
105
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wall by the overlapping lung, and therefore it is only the small
uncovered part, consisting of the right ventricle, which yields
on percussion an absolutely dull note. This area of absolute
cardiac dulness is readily mapped out. Its right border extends
along the right margin of the sternum (or along the mid-sternal
line in some cases) from the level of the fourth to that of the
sixth costal cartilage. The left border is an irregular line
stretching from the upper end of the right border to the apex-
beat. The lower edge cannot be defined by percussion, because
at this point the cardiac merges into the hepatic dulness. Its
position, can, however, be obtained with approximate accuracy
by drawing a line from the upper limit of absolute hepatic
dulness on the right side to the apex-beat. The area thus
formed is roughly quadrilateral in shape ; and not only do its
extent and position vary with each respiration, but they are
also affected by the position of the person, and further, by the
constant changes of the diaphragm in respiration, necessarily
producing corresponding changes in the lie of the heart. The
condition of the margins of the lungs (as in emphysema) have
also an important influence on the size and position of the area
of absolute cardiac dulness. The variations to which this area
is thus liable greatly diminish the value of its condition as
indicative of disease.

The region of absolute dulness is increased in—

(1.) Hypertrophy and Dilatation of the Left Ventricle, when
the increase takes place chiefly downwards and to the left.

(2.) Hypertrophy and Dilatation of the Right Ventricle.—~In
this case the left margin is little interfered with, while the right
is thrown outwards towards the right.

(8.) Serous Effusion into the Pericardium.—The dulness
here takes a pyramidal form, being limited by the pericardial
sac, with the base downwards, resting on the diaphragm.

(4.) Increase of absolute cardiac dulness may be simulated
by various pathological conditions of the neighbouring organs,
such as infiltration of the margins of the lungs, pleuritic
effusions, &c.
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It must be borne in mind, however, that these various
diseased conditions of the heart and its investing sac may be
present without giving rise to any appreciable changes in the
absolute cardiac dulness. The area of absolute dulness is
diminished, or entirely lost, in—

(1.) Left pneumo-thorax, where the collection of gas in the
left pleural cavity is so great as to force the heart to the right.
The area of dulness is usually, in such cases, still to be detected
to the right of the sternum; but it is much diminished in
size.

(2.) Emphysema, when well pronounced, entirely does away
with absolute cardiac dulness, the margins of the lungs
approaching so near to one another as to overlap the heart
completely. In slighter cases, the area is only diminished in
size.

(3.) In the rare cases in which free gas is found in the
pericardium (pneumo-pericardium), percussion elicits a clear
note over the whole cardiac area.

If, then, as has been said, the indications regarding the
heart itself obtained by examination of the area of absolute
cardiac dulness may be vitiated by various pulmonary conditions,
we must seek to obtain information from the percussion of that
portion of the heart which is covered by a more or less thick
layer of lung.

In percussing the thorax, as we pass towards the cardiac
area, the note, which is at first purely pulmonary in character,
grows more and more dull, until the limit of absolute cardiac
dulness is reached. The reason of this change in the note will
be fully discussed when the subject of percussion comes to be
treated of as a whole in a subsequent chapter.

It is by noting the point at which this change in the note
occurs that the position of the outer margin of the heart can be
determined by percussion. This is called the area of relative
cardiac dulness (see fig. 15). Now, although it is in most
cases not difficult to sketch out the entire area of relative dul-
ness, yet for ordinary clinical purposes it is only necessary to
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percuss in two directions—rvertically, parallel to the left margin
of the sternum, and transversely, at the level of the fourth rib.
(1.) The verticle line is thrown about one inch to the left of
the sternum in order to avoid the aorta. In this direction the
full note of the lung becomes impaired at about the lower edge

Fr1u. 15 —Cardiac and Hepatic Dulness.

1 Relative hepatic dulnes« 3 Relative cardiac dulness
2 Absolute hepatic dulness I 4. Absolute cardiac dulness

of the third mb. This is, then, the limit of relative cardiac
dulness in this situation. Prolongation of dulness upwards
above the third rib (if it be not caused by dislocation of the
heart upwards, by pulmonary consolidation, or by the bulging
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of an aortic aneurism) arises from pericardial effusion. On the
other hand, increase of dulness at the lower end of this par-
asternal line (if the heart be not dislocated downwards) indi-
cates enlargement of the left lobe of the liver.

(2.) The transverse line at the level of the fourth rib. The
left border of the heart is usually marked with sufficient accuracy
by the position of the apex-beat, but in cases of uncertainty it
may be determined by percussing from without inwards in the
direction indicated, when it will be found that the margin of
relative dulness lies a short distance (3 to 1 inch) to the left of
the absolute cardiac dulness. Increase of the dulness to the left
usually indicates hypertrophy and dilatation of the left ventricle.
The right margin of relative dulness at the level of the fourth
rib indicates the amount of dilatation of the right auricle. It is
usually found about one inch to the right of the margin of the
sternum. Increase of dulness in this direction, therefore, takes
place when the right auricle is distended, and indicates obstrue-
tion to the circulation. This obstruction is probably aortic, if
the apex-beat is displaced downwards and outwards. If this be
not the case, it is either mitral or pulmonary.

In measuring transversely the extent of the cardiac dulness,
it is necessary to bear in mind the curve of the thorax.

The aortic dulness exists in the normal condition simply as a
slight rounded projection from the upper part of the relative
cardiac dulness, It rises as high as the upper margins of the
second costal cartilages.

‘When dilatation of the aortic arch takes place, the relative
dulness becomes better marked, and passes upwards and towards
the right, impairing the note over the manubrium sterni. In
aneurism of the aortic arch, the area of dulness increases corre-
spondingly, and if the tumour approach near to the sternum
there is produced ah area of absolute dulness.

‘When the aneurism comes to press firmly on the breast-bone,
the dulness which this gives rise to is not absolutely limited to
the site of the tumour, but extends up and down the sternum to
a variable distance. This dulness is probably in some measure
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caused by the obstruction to the vibration of the sternum which
the firm pressure of the tumour presents. A similar alteration
in the percussion note may be artificially produced by pressing
heavily on the sternum with the hand while percussion is being
made at & neighbouring point.



CHAPTER XI

Circulatory System—(continued).

AUSCULTATION OF THE HEART.

CarpiAc auscultation is almost invariably practised with the aid
of a stethoscope. For ordinary purposes, a simple wooden
instrument suffices, the cup of which accurately suits the ear of
the auscultator ; but in exceptional cases a double stethoscope,
such as that of Alison, may with advantage be used, which fits
into both ears.

On listening over the heart, two sounds are to be heard,
separated by two pauses of unequal length. The first sound,
which is considerably the more prolonged of the two, is followed
by a short pause: to it succeeds the short second sound, and
finally a long pause. At the apex of the heart the first sound is
the louder of the two, the rhythm being there trochaic (v ),
while at the base the accent is thrown upon the second sound,
ag in the iambus (v_).

Associated more or less intimately as the sounds are with the
valves of the heart, it is necessary for the observer to have a
clear conception of the position which these structures occupy in
relation to the anterior thoracic wall.

The Mitral Valve, which is situated on a plane considerably
posterior to those in which the other valves lie, may be said to
correspond to the sternal end of the third left costal cartilage,
projecting more or less upwards and downwards into the adja-

cent intercostal spaces.
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The Tricuspid Valve.—The attached edge of this valve corre-
sponds to a line drawn slantingly across the sternum from the
third left intercostal space to the fifth right costal cartilage.

The Aortic Valves lie horizontally, opposite a line joining the
middle of the sternum and the inner end of the third left costal
cartilage.

The Pulmonary Valves are also placed horizontally, slightly
higher and more to the left than the aortic, corresponding to the
upper border of the third left costal cartilage, or to the second
left interspace.

It will thus be seen that, in relation to the chest-wall, these
valves lie very close to one another, a superficial area of half-an-
inch square including a portion of all four (Walshe). The
sounds produced in connection with these valves, are, however,
best heard, not immediately over them, but at that point on the
chest-wall at which the cavity into which the vibrating blood
is flowing approaches nearest to the surface. Naturally this
point where the sound is most intense varies in each case, and
hence we have four areas for auscultation.

The Mitral Area is a circle about an inch in diameter,
surrounding the apex-beat. This is the only point at which the
left ventricle comes in contact with the chest-wall.

The T'ricuspid Area embraces the lower part of the sternum,
particularly the left border at the level of the fourth, fifth, and
sixth cartilages.

The Aortic Area.—The aorta approaches nearest to the chest-
wall at the second right costal cartilage, and consequently the
aortic area is situated at this point.

The Pulmonary Area corresponds to the second left inter-
costal space (Von Dusch), or to the third left costal cartilage.

The causes of the heart sounds heard in these various areas
may be briefly indicated as follows :—

The first sound (systolic), heard in the mitral and tricuspid
areas, and synchronous with the ventricular systole, is formed
partly in connection with the left ventricle, and partly in con-
nection with the right. In each case its mode of production is
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similar, and depends (in all probability) upon two factors.
The first of these, as was shown by Rouanet as early as 1832,
is the vibration of the auriculo-ventricular valves, arising from
the sudden tension caused by the ventricular contraction; and
the second is the muscular vibration in the muscular fibre of
the ventricle, which takes place during its contraction (muscle
sound).

The first sound, as heard in the aortic and pulmonary areas,
is probably to be considered as due to the conduction of the
mitral and tricuspid sounds to the base of the heart.*

The second sound (diastolic), heard in the aortic and pulmon-
ary arcas, has its origin in the vibrations produced in the semi-
lunar valves at the orifices of ecach of these vessels during the
diastole of the heart, by the blood being forced back upon these
valves.

The second sound, as heard in the mitral and tricuspid areas,
is merely the aortic and pulmonary sound conducted to the
apex.

It is evident that we have thus to deal with four sounds
during the course of the cardiac revolution, which arise entirely
independently of one another.

Two systolic sounds originate at the mitral and tricuspid
valves, and in the muscular fibre of the ventricles; and two
diastolic sounds are caused by vibration of the semilunar valves
at the aortic and pulmonary orifices. :

Of these, the first two are synchronous, and are consequently
heard as one sound, and, as the last two also take place almost
simultaneously, only two sounds, a systolic and a diastolic, are
audible over the cardiac arca. The systolic sound marks
accurately the commencement of the ventricular systole, and
the diastolic expresses with equal precision the instant at which
the diastole of the heart begins.

* According to Heynsius, however, the first sound, at the base of the
heart, arizes independently at the orifices of the aorta and pulmonary
artery, and is the result of vibrations arising in the blood currents which
are propelled into these two vessels during the ventricular systole.

1
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The changes in the cardiac sounds which disease produces are
of two varieties—(1) Alterations in the normal heart sounds,
and (2) murmurs, or adventitious and abnormal sounds.

MobiricaTioNs oF THE NorRMAL HEeaRT Sounbs.

The normal sounds may be modified in disease as regards
intensity, purity, quality, &c. It will suffice to consider such
changes under the three following heads :—

1. Variations in Intensity (intcnsified or enfeebled)—

(a.) Intensified.

This takes place with regard to all the heart sounds under
the influence of mental or bodily excitement, pyrexia, &ec.,
or may be the result of improved conduction, either because
the chest walls have become thin, or from condensation of the
lung tissue conducting the vibrations more distinctly to the
surface.

When the accentuation is limited to one sound, as heard in
a, particular area, it may rvesult (1) from the better conduction
through consolidated lung tissue (particularly in the case of the
second sound at the base of the heart), (2) from hypertrophy of
the walls of a particular cavity of the heart, or (3) it may arise
from increased tension in the column of blood which presses
back on the valves.

Intensification is most significant when found in connection
with the second sound in the aortic or pulmonary areas. In
order to determine that either of these sounds is accentuated, it
is only necessary to compare it with the other, always bearing
in mind, however, that in the normal condition the aortic sound
is Jouder than the pulmonary.

Accentuation of the aortic second sound arises from increase
of the arterial tension. It is also met with in dilatation of the
aortic arch, and is well marked in cases of aneurism of the arch,
where there is hypertrophy of the left ventricle, but in which
the sigmoid valves are still competent.
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Accentuation of the pulmonary second sound is found where-
ever there is increased pressure in the pulmonary artery. It is
a sign that some hindrance exists to the circulation in the lungs,
and it is well marked in cases of mitral stenosis and mitral
incompetence,

(b.) The sounds may be enfeebled by reason of bad conduction
through thick chest-walls, emphysematous lungs, pleural effu-
sions, &c., or they may be audible with difficulty on account of
loud sounds in the neighbouring lungs. Weakness of particular
sounds is chiefly seen in connection with affections of the
myocardium—as after typhus—in fatty degeneration of the
cardiac muscles, &c.

2. Impurity of the Sounds.—A heart sound is said to be
impure when it wants the clearness and definition of normal
sounds, or when it consists of or is accompanied by irregular
vibrations. Such slight changes do not amount to a murmur,
but in practice an impure sound is not readily distinguished
from one accompanied by a soft murmur.

Impurity in the heart sou