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PREFACE.

THE aim of this Manual is to present in clear terms
and in concise form the fundamental principles, the chief
operations, and the accepted methods of modern surgery.
The work seeks to stand between the complete but cumbrous
text-bopk and the incomplete but concentrated compend.

Obsolete and unessential methods have been excluded in
favor of the living and the essential. There has been no
attempt to exploit fanciful theories nor to defend unprovable
hypotheses, but rather the effort has been to present the sub-
ject in a form useful alike to the student and to the busy
practitioner.

The opening chapter is devoted to Bacteriology because
the author profoundly believes that without some knowledge
of the vital principles of this branch of science the vast im-
portance of its truths will be ill-appreciated, and there will
be inevitable failure in the application of aseptic and anti-
septic methods.

Ophthalmology, gynecology, rhinology, otology, and lar-
yngology have not been considered, because of the obvious
fact that in the advanced state of specialized science only the
specialist is competent to write upon each of these branches.

In Orthopedic Surgery are discussed those conditions
which must in the very nature of things often be cared for
by the surgeon or the general practitioner (such as hip-joint
disease, club-foot, Pott’s disease of the spine, flat-foot, etc.).
The limited space at command precluded the introduction of
a special division on diseases of the female breast. A large
amount of space has been devoted to Fractures and Dis-
locations, the enormous practical importance of these sub-
jects calling for their full discussion. Operative Surgery is
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4 PREFACE.

considered in separate sections, the most important pro-
cedures being fully described, giving also the instruments
necessary, and the positions assumed by patient and operator.
This method has been adopted to fit the work for use in sur-
gical laboratories.

Many systems, manuals, monographs, lectures, and journal
articles have been consulted, and credit has been given in
the text for statements and quotations. Special acknowl-
edgmient is due to the American Text-Book of Surgery,
edited by Keen and White; to the surgical works of
Ashurst, Agnew, the elder Gross, Duplay and Reclus,
Esmarch, Albert Koenig, Wycth, and Bryant; to the Man-
ual of Surgery edited by Treves; to the [uternational En-
cyclopedia of Surgery edited by Ashurst; to the Swrgical
Fathology of Billroth and of Bowlby ; to the Diagnosis of E.
Pearce Gould; to the Swurgical Dictionary of Heath; to the
Rest and FPain of Hilton; to the works on operative sur-
gery of Barker, Jacobson, Treves, Stephen Smith, and Joseph
Bell ; to the Minor Surgery of Wharton; to the dictionary
of Foster and of Gould ; to the Principles of Surgery of Senn;
to the orthopedic writings of Sayre; to the work on Discases
of the Male Generative Organs of Jacobson; to the System
of Genito-urinary Discases edited by Morrow; and to the
treatises on Fractures and Dislocations of Sir Astley Cooper,
Malgaigne, Hamilton, Stimson, and T. Pickering Pick.

The Author returns his thanks to the numerous writers
who courteously authorized the reproduction of special
illustrations, and particularly to Professors Keen and White
for their free permission to draw upon the American Text-
Book of Surgcry, from which a number of pictures have been
taken, distinctively thosc referring to Bandaging; to Mr.
John Vansant for the great amount of labor so ably and
cheerfully performed; and to Dr. Howard De Honey for
the preparation of the Index.

2050 Locust Street, Philadelphia,
October, 1894.
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A MANUAL OF SURGERY.

I. BACTERIOLOGY.

BACTERIOLOGY is the science of micro-organisms. Though
a science in the youth of its years, bacteriology has not only
profoundly altered, but it has also revolutionized, pathology,
and our views of surgery will be incomplete, misleading,
and erroneous without its aid.

Micro-organisms, microbes, or bacteria are minute
vegetable cells of the class fungi, many of them being vis-
ible only by means of a highly powerful microscope after
they have been brightly stained. The contents of these cells
is protoplasm enclosed by a structure like cellulose. The
protoplasm can be stained by aniline colors, and the cell-
wall is more readily detected after treating it with water,
which causes it to swell. Many of these organisms are col-
ored, others are colorless. Some move (motile bacteria),
others do not move; among the motionless ones may be
mentioned the bacilli of anthrax and tubercle.

Definite knowledge of these minute bodies and of their
actions dates from the study of fermentation by the cele-
brated Frenchman, Pasteur, who in 1857 asserted that every
fermentation has invariably its own specific ferment ; that this
ferment consists of living cells; that these cells produce
fermentation by absorbing the oxygen of the substance acted
upon; that putrefaction is caused by an organized ferment;
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that all organized ferments are carried about in the air; and
that to entirely exclude air prevents putrefaction or fermenta-
tion. These statements, which were radical departures from
accepted belicf, inaugurated a bitter controversy, and in that
controversy were born the microbic theory of disease, the
doctrine of preventive inoculation, and antiseptic surgery.

The word microbe, which signifies a small living being,
was introduced in 1878 by the late Professor Sédillot of
Paris. At that time the nature of these bodies was in doubt;
some thought them animal, and called them microzoaria;
others thought them vegetable, and called them microphyta ;
the designation “microbe” does not commit us to either view.
We now know them to be vegetable, but the term “microbe”
has remained in use.

The fungt connected with disease in man are divided into
three classes:

1. Yeasts, or Blastomyecetes;

2. Moulds, or Hyphomycetes;

3. Bacteria, or Schizomycetes.

Yeasts are small cells which multiply by gemmation, these
cells often sticking together and forming branches, and con-
taining spores when nourishment is insufficient. They are
thought to be vegetative forms of higher fungi (Green). The
chief importance of these cells is that they cause fermenta-
tions; they never invade human tissues. Yeasts may dwell
on mucous membranes, and even in the stomach. QOidium
albicans is an yeast-fungus whose growth upon the mucous
membranes of the mouth, pharynx, and cesophagus causes
the discase known as “thrush.”

Moulds consist of filaments, each filament being com-
posed of a single row of cells arranged end to end, and all
filaments springing from a germinal tube which grows from
a germinating spore. Moulds are largely connected with
processes of decay. Some of them can grow upon inflamed
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mucous membrane; some invade the epidermis, producing
certain skin diseases (favus, tinea tonsurans, tinea versic-
olor, etc.).

Actinomycosis and Madura-foot arise from the lodgment
and growth of moulds (Fig. 1).
Actinomycosis is a disease seen in
cattle, and occasionally in men, es-
pecially in drovers. Cattle become
infected through their food, the
fungus entering by a hollow tooth
or by a breach in continuity. The
lower jaw is usually the seat of
involvement (lumpy jaw). A tumor forms, which contains
sero-pus, and after a time ruptures and discharges. The
matter contains nodules of fungi. The bone may undergo
extensive destruction. Other bones and various organs can
be infected. Iodide of potassium will sometimes bring about
a cure. Extensive operations may be demanded.

Bactcria chiefly claim our attention. It is important to
remember that the term ‘ bacteria,” though applied to the
class schizomycetes, has also a more restricted application—
that is, to a division of the class; it may either mean sc/izo-
mycetes in general, or rod-shaped schizomycetes, whose length
is not more than twice their breadth.

Some of the sclhizomycetes induce certain fermentations;
others are productive of putrefaction, and are called sapro-
plytes ; still others, known as the pathogenic, cause various
diseases. They vary much in shape, size, color, and arrange-
ment. One form cannot be transformed into another, but
each maintains its own specific identity. Every organism
comes from a pre-existing organism, this being true of all
forms, and spontaneous generation is impossible.

Forms of Bacteria.—The three chief forms of bacteria
are—

F1G. 1.—Actinomyces (Zicegler).



20 - A MANUAL OF SURGERY.

1. The Coccus—berry-shaped or round bacterium (Fig. 2) ;
2. The Bacillus—rod-shaped bacterium (Fig. 3);
3. The Spirillum—corkscrew-shaped bacterium (Fig. 4).
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F16. 2.—Micrococcus. FiG. 3.—Bacillus. Fi16. 4.—Spirillum.

De Bary compares these forms, respectively, with the
billiard-ball, the lead-pencil, and the corkscrew.

Cocci—We only have to do with coces and bacill.  Cocci
may be named according to their arrangement with one
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Fic. s.—Forms of Bacteria. FiG. 6.—Zooglaa (Ball).

another, namely : in pairs they are called diplococci (Fig. 5 A);
in a chain they are called streptococes (Fig. § ¢); in a cluster
like a bunch of grapes they are called staphylococci (Fig. 5 B);
and in an irregular mass, stuck together by a thick sub-
stance, they constitute a sosg/wa (Fig. 6).

The cocci are often named according to their function,
as, for example, “ pyogenic,” or pus-forming. The name may

S —
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embody the form, arrangement, color, and function; for
instance, staphylococcus pyogencs aureus signifies a round,
golden-yellow micro-organism, which arranges itself with its
fellows into the form of a bunch of grapes, and which pro-
duces pus.

Multiplication of Bacteria.—Bacteria multiply with great
rapidity when placed under suitable conditions. They can
multiply by fission or by spore-formation. Some bacteria
multiply by both methods. In fission, or segmentation, the
cell elongates and about its middle a constriction begins,
which deepens until the cell has divided into two parts,

F1G. 8.—Divisions of a Bacillus (after Macé).

each of which soon grows as large as its parent (Figs. 7, 8).
All cocci and some bacilli multiply by this method. If
segmentation of a single cell and the growth to maturity
of its products require one hour (it really takes place in less
time), a single cell in a single day will have sixteen million
descendants (Cohn).

Spores—A spore is a germ, and corresponds with the seed
of a plant. Most of the bacilli multiply by spore-formation.
When spore-formation is about to occur in a bacillus, points
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of cloudiness appear in the protoplasm, the cell generally
elongates, and in twenty-four hours the cell is found to con-
sist of a series of segments
like a necklace of beads, each
segment containing a full-
grown spore (Fig. g9). The
wall of the cell now liquefies,
the segments separate, the
spores are set free, and each
spore, under favorable con-
ditions, becomes a bacillus.

When the initial cloudiness
appears in the middle of the
cell, it is called an “endo-
spore;” when it appears at
one or both extremities, it is christened an “ endspore” or
“endspores.”” When multiplication is by a single endospore,
the bacillus does not elongate.

Life-conditions of Bacteria.—In order to grow and to
multiply, bacteria require suitable soil and the favoring influ-
ences of heat and moisture. The soil demanded consists of
highly-organized compounds rather than crude substances,
and slight modifications in it may prove fatal to some forms
of bacterial life, but highly advantageous to others. The
fluids and tissues of the individual may or may not afford
favorable soil for the germs of disease, or, in the same per-
son, may afford it at onc time, and not at another. Some
individuals seem to possess indestructible immunity from,
and others are especially prone to, certain contagious dis-
eases. Impairment of health, by altering some subtle condi-
tion of the soil, may make a person liable who previously
was exempt. All organisms require water. If dried, no form
will multiply, and many forms will die.

The presence of oxygen effects microbic growth. Most

\

Fi1G. 9.—Sporulation (after De Bary).
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organisms thrive best when exposed to the oxygen of the
air, and they are known as * aérobic.” The term “ anaérobic”
is employed to designate organisms that can live without
free oxygen ; they require this gas, but are capable of extract-
ing it from its combinations in tissues. An organism which
can grow indifferently where oxygen is plenty or where free
oxygen is absent is called a “ facultative-aérobic ” bacterium.
A sensitive organism which dies when the amount of oxygen
is even slightly diminished is called an “ obligate-aérobic”
bacterium. Most microbic diseases in man are due to
facultative-aérobic bacteria.

Effect of Heat and Cold.—Most fung: grow best when
at rest; agitation retards the growth of some and kills others.
Temperature is of importance to bacterial growth. Some
organisms will only grow within narrow temperature limits,
while others can sustain sweeping alterations, but most grow
best between the limits of from 86° to 104° Fahrenheit.
Freczing renders bacteria motionless and incapable of multi-
plication, but it does not kill them.: they again become active
when the temperature is raised. The absurdity of employ-
ing cold as a germicide is evident when the fact is known
that a temperature of 200° F. below zero is not fatal to germ-
life, its activities only being rendered dormant. High tem-
peratures are fatal to bacteria; moist heat is more destructive
than dry heat, and adult cells are more vulnerable than
spores. A temperature less than 212° F. will kill many
organisms, and boiling will kill every organism that does
not form spores. Some spores are not destroyed after pro-
longed boiling, and some will withstand a temperature of
120° C. As a practical fact, however, boiling water kills, in
a few minutes, all cocci, most bacilli, and many sporcs;
though the spores of anthrax, tetanus, and malignant cedema
are not with certainty destroyed. Sunlight antagonizes some
forms of bacterial growth.
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Chemical Germicides.—Many chemical agents will kill
bacteria, the most certain of them all being corrosive sub-
limate. Koch showed that corrosive sublimate is an efficient
germicide when present in the proportion of only I part to
50,000. It is used in surgery in strengths of 1 part of the
salt to 1000, 2000, 3000 or more parts of water. Because
of the fact that contact with albumin precipitates from a
solution of corrosive sublimate an insoluble albuminate of
mercury, in surgical operations by the wet method consider-
able quantities must be used; or the mercury is combined
with tartaric acid in the proportion of 1 to §, which com-
bination prevents the insoluble albuminate from being formed.

Carbolic acid is a valuable germicide in the strength of
from 1:40 to 1:20. It is certainly fatal to pus-germs.
Unfortunately, this acid attacks the hands of the surgeon;
consequently in the United States it is chiefly employed as
an antiseptic medium in which to place the operating-instru-
ments. Jodoform is largely used; it is not truly a germi-
cide, as bacteria will grow upon it, but it hinders the devel-
opment of bacteria and directly antagonizes the toxic prod-
ucts of germ-life. Kreolin, which is a preparation made
from coal, is a germicide without irritant or toxic effects.
It is less powerful than carbolic acid, and is used in an
emulsion of a strength of from 1 to § per cent. Peroxide
of hydrogen is a most admirable agent for the destruction
of pus cocci. It comes in a 15-volume solution, which is
diluted onc-half or two-thirds. It probably destroys the
albuminous element upon which the bacteria live. The per-
oxide of hydrogen is not fatal to tetanus bacilli.

Distribution.—Microbes are very widcly distributed in
nature. They are found in all water except that which
comes from very deep springs; in all soil to a depth of
3 feet; and in air, except that of the desert, on the open sea,
and on lofty mountains.
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Microbes may be useful. Some of them are scavengers,
and clean the surface of the earth of its dead by the process
known as “ putrefaction,” in which complex organic matter
is reduced to harmless gases and to a mineral condition, the
gases being taken up from the air by vegetables, and the
mineral matter dissolving in rain-water and passing again
into the soil from which it came, there again to be food for
plants which become food for animals. Other organisms
purify rivers; others again cause bread to rise; still others
give rise to fermentation in liquors. Microbes may be harm-
ful. They may poison rivers and soils; they may be parasites
on vegetable life; they cause disease of the grape and winc;
they mould bread; they poison sausage and canned foods;
and they produce many diseases among men and the lower
animals.

With so universal a distribution of these fungi, man must
constantly take them into his organism. They are upon the
surface of his body, he inhales them with every breath, and
he swallows them with his food and drink. Most of them,
fortunately, are entirely harmless; others cannot act on the
living tissues; but some are virulent, and these are generally
destroyed by the cells of the human body. The alimentary
canal always contains bacteria of putrefaction, which act
only upon the dead food, and not upon the living body;
but when a man dies these organisms at once attack the
tissues, and post-mortem putrefaction begins in the abdomen.

Koch’s Circuit.—To prove that a microbe is the cause
of a disease it must fulfil Koch's circuit. It must always be
found associated with the disease; it must be capable of
forming pure cultures outside the body ; these cultures must
be capable of reproducing the disease; and the microbe
must again be found associated with the morbid process.

When disease-producing organisms enter the body, they
are usually rapidly destroyed; they cannot dwell there
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long without inducing disease, but spores can lie dormant
in the system for years, only waking into activity when
they come in contact with some damaged, weakened, or dis-
eased part—a so-called point of least resistance (a /ocus
minoris resistentie)—which affords a nest for them to develop
and to multiply, the cellular activities of the weakened part
being unable to cope with the organism. Even large doses
of pathogenic organisms may induce no trouble in a healthy
man; but let them reach a damaged spot, and mischief is
apt to arise. Kocher established subcutaneous bone-injuries
in dogs, and these injuries pursued a healthy course until
the animal was fed upon putrid meat, whereupon suppura-
tion took place. This experiment proves that an organism
can reach a damaged area by means of the blood, and it
enables us to understand how a knee-joint can suppurate
when we merely break up adhesions, and how osteo-myelitis
can follow trauma when the skin is intact.

Toxalbumins and Toxines.—The action of pathogenic
bacteria upon the tissues is of great importance. In the
first place, they abstract from the blood, the lymph, and the
cells certain elements necessary to the body—as water, oxy-
gen, albumins, carbohydrates, ctc.—and bring about body-
wasting and exhaustion from want of food. In the second
place, bacteria produce a series of compounds, some harm-
less and others highly poisonous. These organisms contain
and secrete ferments like pepsin or trypsin, and as albumoses
are formed in the alimentary canal by the digestive ferments,
which split up proteids, sugars, and starches, we have microbic
albumoses. Just as the albumoses formed in digestion are
poisonous when injected, so are the albumoscs of microbic
action, and they are called “toxalbumins.” These albu-
moses often operate as virulent poisons to the body-cells.

Another assemblage of compounds formed by the microbic
destruction of tissue is designated the group of “toxines.”
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These toxines are poisonous alkaloids which are readily
diffusible and, many of them, very virulent. It is probable
that every pathogenic organism has its own special toxine
which produces its own characteristic effects. The absorp-
tion of toxines may be very rapid; for instance, the toxines
of cholera may kill a man before the bacillus has migrated
from the intestine.

Ptomaines.—By many writers the term “ptomaine” is
used to designate these toxines, but in reality a ptomaine
is a form of toxine that is due to the action of saprophytic
bacteria. A ptomaine is a putrefactive alkaloid, and a toxine
is any poisonous alkaloid of microbic origin. Among these
poisonous alkaloids may be mentioned tetanine, typhotoxine,
sepsine, putrescine, muscarine, and spasmotoxine.

Leucomaines must not be confounded with the above-
mentioned bodies. Leucomaines are alkaloid substances
existing normally in the tissues, and arising from physio-
logical fermentations or retrograde chemical changes. They
are natural body-constituents, in contrast to toxines, which
are morbid. Leucomaines are found in expired air, saliva,
urine, various tissues, and the venom of serpents. If not
excreted, these bodies can induce illness, and when injected
can act as poisons. Ordinary colds and some fevers result
from leucomaines; they play a great part in uremia, and
when excretion is deficient and leucomaines are retained
they make the system a hospitable host for pathogenic
bacteria. Among leucomaines may be mentioned adenine,
hypoxanthine, and xanthine, allied to uric acid, and other
substances allied to creatine and creatinine.

Antitoxines.—Another group of substances arising from
microbic action are known as “antitoxines.” It is a well-
recognized fact in fermentation that after a time the process
ceases, and the addition of more ferment is void of result.
The same is true of specific maladies; thus, if a person
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recovers, the organisms disappear, and the injection of more
of them produces no result; in other words, immunity
exists toward the disease. This immunity was long believed
to arise from the exhaustion of some unknown constituent
of tissue necessary to the life of the bacteria. It is now
believed to be due partly to the capacity of the amceboid
cells to destroy germs, and partly to the production of anti-
toxines which, when they have developed in sufficient amount,
destroy the cells that made them. In other words, the fact
seems to be established that bacteria not only produce
poisons, but also the antidotes for them.
Phagocytes.—The tendency of the white blood-cells and
of the fixed tissue-cells to destroy organisms is undoubted.
This process of destruction is known as “ phagocytosis,” and
the destroying cells are called “ phagocytes.” These cells
try to eat up and destroy the germs. A battle-royal occurs,

F16. 10.—Phagocytosis : A, successful, B, unsuccessful (Senn).

the microbe fighting the body-cells with most active ferments,
the body-cells endeavoring to devour and engulf the bacteria
(Fig. 10). In some cases the bacteria win absolutely and
the patient dies. In other cases they win for a time and
overwhelm the organism, but presently the body-cells, whose
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movements were inhibited by poison, regain their activity
and successfully recur to the attack. After the attack is
over the body-cells have been educated to withstand this
poison, and their descendants retain this capacity ; the weak
cells were killed, the fittest survived, and the descendant
cells of the survivors are born insusceptible. This is immu-
aity, and lasts for a varying period. Some persons seem,
from birth, immune to certain maladies. The theory of
phagocytosis immunity assumes an educated white corpuscle
and body-cell. This view originated with Sternberg, but it
is usually accredited to Metschnikoff.

Protective and Preventive Inoculations.—Our know-
ledge of protective inoculations for contagious diseases dates
from Jenner's discovery in 1768. Preventive inoculations
with attenuated virus are due to the experiments of Pasteur.
This observer discovered the cause of chicken-cholera, and
he cultivated the micro-organism of this disease outside the
body. He found that by keeping his cultures some time
they became attenuated in virulence, and that these attenu-
ated cultures, inoculated in fowls, caused a mild attack of
the disease, which attack was protective, and rendered the
fowl immune to the most virulent cultures. Cultures can be
attenuated by keeping them for some time, by exposing
them for a short period to a temperature just below that
necessary to kill the organisms, and by treating them with
certain antiseptics. It has further been shown that injection
of the blood-serum of an animal rendered immune by inocu-
lation is capable of making a susceptible animal also immunec.

A most important fact is that animals may be rendered
immune by inoculating them with filtered cultures, the fil-
trate containing microbic products, but not living microbes.
By this method animals can be rendered immune to tetanus
and diphtheria. Pasteur’s protective inoculations against
hydrophobia owe their power to microbic products, and
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Koch’s lymph contains them as its active ingredients. The
chief feature in acquired immunity is the presence in the
blood of elements which can neutralize the toxic products
of bacteria. These elements are called *antitoxines,” or
defensive proteids. The present knowledge of them arose
from the discovery of Nuttall and Buchner that fresh blood-
serum is germicidal, the power varying for different bacteria
and being limited, for a fixed amount of serum is capable of
destroying a small dose of bacteria only. It has been shown
that in tetanus injections of the serum of an immune ani-
mal can cure the disease. The above facts are of immense
importance, for on these lines will be solved the prevention
and treatment of microbic maladies.

Antagonistic Microbes.—Another observation of import-
ance is that certain microbes are antagonistic to one another.
The streptococcus of erysipelas attacks the organism of
anthrax. We should note also that the growth of some
microbes affects the soil favorably or otherwise for the
growth of others, and the same may be true in the body.

Mixed Infection.—A fact of practical importance to the
surgeon is that an area infected by one form of pathogenic
organism may be invaded by another form. This is known
as a muxed infection, and consists of a primary infection
with one organism, and a secondary infection with another.
Koch found both bacilli and micrococci in the same lesion
of tubercle. A soil filled with pneumococci is favorable to
the growth of pus cocci and tubercle bacilli. Tuberculous
and syphilitic lesions may be attacked by erysipelas. Chancre
and chancroid can exist together. A syphilitic ulcer is a
good culture for tubercle bacilli (Schnitzler). Suppuration
in erysipelas or tuberculosis mecans a secondary infection
with pus cocci.

Placental Transmission.—The direct transmission of bac-
teria from parents to feetus is a problem still in course of
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solution. Certain it is that some diseases (as syphilis) are
due to the direct carrying of the microbes by sperm-cell to
germ-cell, or to the transmission of the micro-organism
through the septum of separation between the circulations of
the mother and child. In many other diseases the microbe
is not directly transmitted (as in phthisis), but a patient born
with weakened tissue-cells is prone to fall a prey to the latter
malady.

Special Surgical Microbes.—Pus microbes, or pyogenic
microbes, include the following forms:

1. Staphylococcus pyogenes aureus (Fig. 11), which is the
commonest form, is killed by a few minutes’ boiling, by cor-
rosive sublimate, or by carbolic acid. These microbes are
very widely distributed in the soil, air, and water, in the

F1G. 11.—Staphylococcus Pyogenes Aureus F1G. 12.--Streptococcus Pyogenes i
in Pus (X 1000) (Frankel and Pfeiffer). Pus (X 1000) (Friankel and Pfeiffer).

superficial layers of the skin, especially the axille and the
region of the perineum, and are found in the mouth, phar-
ynx, alimentary canal, and under the nails.

2. Staphylococcus pyogencs albus.

3. Staphylococcus pyogenes citrcus.

4. Streptococcus pyogenes, which is found normally in the
nose, saliva, vagina, and urethra (Fig. 12).

5. Bacillus pyocyancus, which exists in blue pus.
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These pyogenic cocci subsist in all acute abscesses. The
staphylococci exist in circumscribed suppurations, as in boils
and carbuncles; the stre¢ptococci, in spreading inflammations, -
as in erysipelas and cellulitis.

Can suppuration exist without cocci? It can, but prac-
tically does not. The injection of irritants may form a thin
fluid resembling pus, but containing no bacteria. The prod-
ucts of bacterial action when injected will form pus. But
practically in surgery to exclude cocci is to prevent the
formation of pus. Cocci form pus by liquefying inflam-
matory products or tissues. Cold abscesses are due to
tubercle bacilli, and they do not contain pus cocci unless
mixed infection exists.

Other Surgical Microbes.—Streptococcus erysipelatis re-
sembles streptococcus pyogences, and they are thought by
many to be identical. Their
difference in action is consid-
ered to be due to difference in
virulence induced by external
conditions and the state of the
tissues. The gonococcus, or
Neisser’s bacillus, is a diplo-
coccus, and is the specific or-
ganism of gonorrheea (PL 1,
Fig. 2). The tetanus bacillus,
or the bacillus of Nicolaier,
exists chiefly in the soil of gar-
dens, in manures about stables,
and in masonry (Pl 1, Fig. 1).
The bacillus tuberculosis, or
Koch’s bacillus, the cause of
all tuberculous processes, exists particularly in air infected
by the dried sputum of tuberculous subjects. This infected
air is the chief means of its transmission. It is found also

F1G. 13.—Anthrax Bacilli in Blood
(Vierordt).
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in the milk of tuberculous cows. Such milk can spread
the disease (Pl 1, Fig. 3). The bacillus adcmatis maligni
gives rise to malignant cedema. The bacillus of syphilis, or
Lustgarten’s bacillus, is not definitely determined to be the
cause of syphilis. The bacillus mallei is the bacillus of
glanders. The bacillus anthracis is the bacillus of anthrax,
splenic fever, wool-sorter’s disease, or malignant pustule
(Fig. 13). The ray fungus causes actinomycosis. Strepto-
cocci are found in noma. No specific organism has been
isolated for traumatic spreading gangrene or hospital
gangrene; only pus cocci have been found. The bac-
terium coli communis is the supposed cause of peritonitis
(g. 2.).

II. INFLAMMATION.

Deflnition.—Inflammation is a nutritive disturbance aris-
ing from tissue-damage, and is not an increase of nutrition.
It is defined by Burden-Sanderson as ‘the succession of
changes which occur in a living tissue when it is injured,
provided that the injury is not of such a degree as at once
to destroy its structure and vitality.” The changes alluded
to in this definition comprise—(1) changes in the vessels and
the circulation; (2) exudation of fluids and solids from the
vessels; and (3) changes in the perivascular tissues.

Vascular and Circulatory Changes arc essential to in-
flammation in both vascular and non-vascular tissues. In
the former they occur in the tissues; in the latter (cornea
and cartilage) they are manifest in neighboring tissues from
which the non-vascular area derives its nutritive material.

Active Hyperseemia.—When an irritant is applied to tis-
sue, there may be a momentary arterial contraction due to
irritation of the nerves, but this contraction is transitory,
and is not an inflammatory phenomenon. The first vascu-
lar phenomenon is dilatation of all the vessels—capillaries,

3
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venules, and arterioles—appearing first, and being most pro-
nounced, in the small arteries. As a result of this dilatation
there is increased rapidity of circulation and increased deter-
mination of blood to the part. This condition of increased
circulatory activity is known as “active hyperemia” (Fig. 15).

Retardation.—During active hyperamia the capillaries
are crowded with corpuscles and the blood in the veins is
of a much brighter red than in health. The red blood-cells
arc swept along the centre of the current (in the axial
stream), the white blood-cells float lazily along near the
vessel-wall.  After a variable time the blood-current begins
to slow down until it becomes more tardy than in health.

F1G. 14.—Normal Vessels and Blood-stream: a, artery: 8, vein; ¢, capillary (Landerer).

This is known as “ retardation of the circulation.” Retarda-
tion is first noted in the capillaries, next in the venules,
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Fi16. 15.—Dilatation of the Vessels in Inflammation: a, artery;
8, vein; ¢, capillary (Landerer)

Fi1G. 16.—Stasis of Blood and Diapedesis of White Corpuscles in
Inflammation : a, artery ; &, vein; ¢, capillary (Landerer),
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and last in the arterioles; but arterial pulsation continues.
The white cells show a strong tendency to adhere to the
vein-walls, and, as a result, accumulate against the inside of,
and stick to, these walls and to one another until the veins
are cntirely lined with layers of leucocytes. In the capillaries
some leucocytes gather, but not many. In the arteries they
try to adhere during cardiac dilatation, but are swept away
by the force of the heart’s contraction.

Oscillation and Stagnation.—By this accumulation of
leucocytes the blood-stream is progressively narrowed and
the axial current is impeded. The red blood-cells begin to
stick to one another, forming aggregations like rowleanx
of coin, which increase the difficulty the axial current has
to contend with, until progressive movement ceases and the
contents of the vessels sway to and fro with the pulse. This
is the stage of oscillation.  In a short time oscillation ceases
and the vessels are filled with blood which does not move.
This is known as *“stasis” or * stagnation.” If stasis per-
sists, we get coagulation or thrombosis. We can then sum
up the vascular changes of inflammation by stating that they
consist in a dilatation of the vessel-walls, in a primary accele-
ration, a secondary retardation, and a subsequent stagnation
of the blood-current with adhesion of leucocytes to the
walls of veins and capillaries, and in the aggregation into
masses of the red blood-cells (Fig. 16).

Exudation of Fluids.—It is to be remembered that in
ordinary nutrition serum and white cells pass into the tis-
sucs through the walls of vein and capillary. In inflam-
mation the same thing happens, but the cxudation is vastly
greater in amount and is different in composition. In any
slight inflammation, and in the carly stages of any inflam-
mation, there is an increasc in the scrous exudate, and we
speak of the condition as “ scrous inflammation.” This fluid
is really not serum, but is liquor sanguinis. We find serum
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in passive congestion, not in active hyperemia. It contains
very few white cells. If the inflammation goes no further,
the exuded serum is drunk up by the lymphatics. A blister
is an example of serous inflammation. If the inflammation
continues to intensify, the exudation is altered in charac-
ter—it becomes thicker, turbid, and very coagulable. It
contains white cells and fibrin elements, and coagulates in
the tissues. This fluid is known as “lymph” or plastic
exudation, and when it is present we speak of the condi-
tion as * plastic inflammation.” The lymphatics endeavor to
absorb the fluid, but it occludes them by coagulation, and
the arca they drain becomes swollen, hard, and “branny.”
This lymph can be seen in the anterior chamber of the eye
in cases of plastic iritis.

Diapedesis or Migration.—Even early in an inflammation
some few white corpuscles pass through the vessel-walls;
but when the inflammation is well established large numbers
pass, and when it is severe, vast hordes, This process is
known as “diapedesis” or “migration.” The leucocytes
throw out protoplasmic arms, insert themselves between the
cells of the walls, and pull themselves through by their
amceeboid movements. They do not pass through cxisting
open doors, but form openings which close after them.
This is readily accomplished, because the vessel-wall is itself
damaged, weakened, and convoluted. This escape of leuco-
cytes takes place chiefly from the venules, though some
migrate through the capillaries and arterioles (Fig. 17).

In very acute inflammation the vessecl-walls are so dam-
aged that red corpuscles also escape, making the tissue
appear as if infiltrated with blood. The white corpuscles
greatly incrcase in number in the blood of a person who
has an acute inflammation, and thc blood-making organs,
such as the spleen and lymphatic glands, arc often enlarged.
The blood-plaques or third corpuscles are found to be pres-
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ent in increased numbers. These blood-plaques are not seen
in moving blood, but are found in blood-clot, their usual
proportion to red cells being as 1 to 20, and they are espe-
cially numerous at the height of fever processes and during
convalescence from an extensive abscess.

Changes in the Perivascular Tissues.—The exuded
liquor sanguinis coagulates, and as a result of the exuda-

11.15 11.40 12.20

F16. 17.—Stages of the Migration of a Single White Blood-corpuscle through the wall
of a vein in two hours and ten minutes (mesentery of the frog) (Caton).

tion of elements of the blood the tissues are softened, sep-
arated, and overfed. The abundance of food causes them
to multiply, and this is known as “ cell-proliferation.” To
the proliferating cells of the perivascular tissues are added
the migrated leucocytes, and we soon get a mass of small
round or oval cells, held together by gelatinous intercellular
material, called “ embryonic tissue,” inflammatory or organ-
ized new formation, or plastic infiltration. The tissues have
reverted to a condition identical with those of the embryo
as the first step in repair. The above complicated processes
are not accidents nor haphazard freaks, but are Nature's
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efforts to bring about a cure. The acceleration of the circu-
lation is an attempt to wash away offending material ; when
this fails, congestion is relieved by exudation and migration,
the blood becoming albuminous and more corpuscular in
order that foreign bodies may be encapsuled or extruded,
so that damaged parts may be amply repaired and that vital
structures may be protected and shielded.

Dilatation is due to the direct effect of the injury upon
the muscle or its nerve-elements, and not to reflex action,
as it occurs even when the nerves have all been divided.
Retardation and stasis are due primarily to an altered con-
dition of the vessel-wall, which caused resistance to the
passage of the blood-stream and adhesion of the cells to the
vessel. It may be increased secondarily by the pressure of
an enormous exudate, producing tension. This tension may
be so great as to produce sloughing.

Classification of Inflammations.—The various forms of
inflammations are—(1) Simple or common, that which is due
to any ordinary traumatic, chemical, or thermal cause, and
not to bacteria, such as traumatic periostitis or sun dermatitis.
It does not tend particularly to spread; (2) #nfective or
specific, that which is due to micro-organisms, as erysipelas.
An unsuccessful attempt has been made to charge all
inflammations to bacteria. It is true that they can generally
be found in inflammatory areas, but that they alone can be
causative is accepted by but few. Infective inflammations
tend to spread widely ; (3) traumatic, which is duc to a blow
or an injury; (4) idiopathic, which is without an ascertain-
able cause. There is certainly a cause, however, even if it
cannot be pointed out; (5) acute, which is rapid in course
and violent in action; (6) c/kronic, which follows a pro-
longed course ; (7) subacute, which is intermediate in violence
and duration between acute and chronic; (8) stkenic, charac-
terized by high action. Occurs in strong young subjects;
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(9) asthenic or adynamic, occurring in the old, the debili-
tated, and the broken-down. It is unable to reach a suffi-
cient degree to limit itsclf; (10) parcnchymatous, affecting the
*“ parenchyma,” or active cells of an organ; (11) nuterstitial,
affecting the connective-tissue stroma; (12) serous, character-
ized by profuse serous exudation, as in pleuritis, or by marked
inflammatory cedema; (13) plastic, adhesive, or fibrinous,
characterized by an exudation which glues together adjacent
surfaces, as in peritonitis; (14) purulent, phicgmonous, or
suppurative, when the pus cocci are present and multiply ;
(15) kemorrhagic, when the exudate contains many red blood-
cells, as in strangulated hernia and in black small-pox;
(16) croupous, when an inflammation produces upon the
surface of a membrane a fibrinous exudate which cannot be
organized (aplastic lymph), and which is due to the action
of micro-organisms, usually on mucous membrane; (17)
diphtheritic, which differs from croupous in the fact that the
false membrane is in the tissue rather than upon it; (18)
gangrenous, or death of the part, which occurs from tension
of the exudate or from violence of the poison; (19) kcalthy,
when the tendency is to repair; (20) unkcalthy, when the
tendency is to destruction; (21) latent, one which for some
time does not announce itself by any obvious symptoms,
as the inflammation of Peyer’s patches in typhoid fever;
(22) contagions, when its own secretions can propagate it;
(23) dry, without cxudation; (24) Arpostatic, arising in a
region of passive congestion (as a bed-sorc); (25) malignant,
due to malignant growths; (26) catarrhal, affecting mucous
membranes; (27) ncuropathic, due to impairment of the
trophic functions of the nervous system, as in perforating
ulcer; and (28) sympathetic or reflex, due to injury of a
distant part, as when duodenal ulcer follows a surface-burn.

Extension of Inflammation.—Inflammation extends by
continuity of structure, by contiguity of structure, by the
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blood, and by the lymphatics. Extcnsion by continuity is
seen in phlebitis. Extension by contiguity is seen when a
cutaneous inflammation advances and attacks deeper struc-
tures. Extension by the blood is seen in the formation of
the small-pox exanthem. Extension by the lymphatics is
witnessed in a bubo following chancroid.

Terminations of Inflammation.—Inflammation may ter-
minate in a return of the tissues to health, and this return
may take place by delitescence, by resolution, or by new
growth. By delitescence is meant abrupt termination at an
early stage, as when a quinsy is aborted by quinine, mor-
phia, and a sweat; resolution means the gradual disappear-
ance of the symptoms when inflammation has passed through
its regular stages; and new growth means that an inflamma-
tion has had fibrinous exudation, has lasted a considerable
time, with ample blood-supply and without suppuration.
Inflammation may terminate in death of the inflamed part,
or necrosis. Death of the part may be due to suppuration,
ulceration, or gangrene.

The causes of inflammation are—predisposing, or those
residing in the tissues, and rendering them liable to inflame;
and exciting, or those which directly awake into activity.
The first is the inflammable material, the second is the spark
of fire.

Predisposing “causes are those which impair the gencral
vigor, injure the blood, weaken the tissucs, or lower nutri-
tive activities. Among these causes are shock, hemorrhage,
nervous irritation, gout, rheumatism, diabetes, Bright's discasc,
and syphilis. Plethora renders a person liable to sthenic inflam-
mations (those characterized by high action). Tissue-dcbility
renders one prone to adynamic or asthenic inflammations,

Exciting Causes—The exciting causes of inflammation
are—traumatic, as blows, etc., and mechanical irritation;
chemical, as the stings of insects, ivy poison, ctc. ; thermal,
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heat and cold; and specific, the micro-organisms causing,
for instance, tubercular peritonitis or erysipelas.

Symptoms.—Inflammation announces its presence by
symptoms which are /local and constitutional. The local
symptoms are heat, pain, discoloration, swelling, and dis-
ordered function ; the chief constitutional symptom is fever.

Local Symptoms of Inflammation.—The most promi-
nent local symptoms were known centurics ago to the
famous Roman Celsus, who stated them as “ rudor, calor cume
tumore €t dolore "—redness and heat with swelling and pain.
As set forth to-day, the local symptoms are—(1) heat; (2)
pain; (3) discoloration; (4) swelling; and (5) disordered
function.

Heat is due to the passage of an increased quantity of
blood through the damaged area and to increased cellular
activity. Although an inflamed part may be, and usually is,
warmer than the surrounding parts, its temperature is never
greater than the temperature of the blood. This increase
of heat is especially noticeable when we contrast the feeling
of an arm affected with erysipelas with a well arm : the dis-
eased arm feels much warmer, but still its temperature is not
above the general body-temperature. The extremities in
health, as is well known, show on the surface a temperature
below that of the blood; in an inflamed state their temper-
ature may nearly equal that of the blood. Heat is always
present in inflammation.

Pain is a constant and a conspicuous symptom. It is due
to stretching of or pressure upon nerves from exudate; to
irritation of nerves; or to inflammation in the nerves them-
selves, producing ccllular changes. Pain varies in degrec
and in character. In serous membranes it is acute and
lancinating, like dagger-thrusts; in connective tissue it is
acutc and throbbing; in large organs it is dull and heavy;
in the bone it is gnawing or boring; in the skin it is itching
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or stinging ; in the urethra it is scalding; in the testicle it is
sickening or nauseating; in the teeth it is throbbing; and in
or under tense fascia it is pulsatile. Pain may alter its char-
acter. If a pain becomes markedly throbbing, it often means
suppuration. Pain does not always occur at the seat of
trouble, but may be felt at some distant point. This is known
as a “ sympathetic” pain, and means nervous communication,
trouble with a nerve-trunk referring pain to the peripheral
distribution.

Pain of hepatitis is often felt in the right shoulder. This
pain at the point of the shoulder is felt also in gall-stones
and in cancer of the liver. The pain arises in filaments of
the pneumogastric from the hepatic plexus, which filaments
reach the spinal accessory, pain being expressed in the
branches of the spitfal accessory which supply the trapezius
and communicate with the third and fourth cervical nerves.!

Pain of coxalgia is often felt on the inside of the knee,
because the obturator nerve, which sends a branch to the
ligamentum teres, sends a branch to the interior and to the
inner side of the knee-joint.

Inflammation of an eye with increased tension causes
brow-ache. Inflammation of the neck of the bladder causes
pain in the head of the penis. Inflammation of a testicle
causes pain in the groin. Renal calculus causes pain in and
retraction of the testicle, with pain in the thigh.

If the covering of an organ is involved, pain becomes
more violent; for instance, a hepatitis becomes much more
painful when the perihepatic structures are attacked. Inflam-
mation without pain is known as * latent ” (as the inflamma-
tion of Peyer's patches in typhoid). The sudden disappear-
ance of inflammatory pain, when not due to opiates, means
gangrene. The characteristics of inflammatory pain are that
it comes on gradually, has a fixed seat, is attended by other

! Embleton’s view in Hilton on Rest and Pain, a book every student should read.
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inflammatory symptoms, and is increased by motion, by
pressure, and by the hanging down of the part. If there
be no tenderness in a part, the source of the pain is not
local inflammation; but tenderness may exist when there is
no local inflammation, as in pain referred from a distant part.
Pain not corresponding to an exact nervous distribution is
due to a local lesion. If pain corresponds exactly to parts
supplied by a certain nerve, the cause of it is acting on the
nerve-trunk or on its roots. If the cutaneous surface is
involved, the lightest touch causes pain. If touching the
skin produces no pain, but deep pressure does produce it,
the deeper structures are the source. Pain in muscle and
ligament is developed by motion: in muscle, by contraction,
but not by passive movements with thc muscle relaxed;
in ligament pain is developed by active or passive move-
ments. If, for example, a man with a stiff neck has pain on
the right side of the back of his neck on voluntarily turning
his face toward the left shoulder, but is without pain when
his face is turned by the surgeon, who, conversely, induces
pain by turning the patient’s face far to the right, this con-
dition indicates the trouble to be muscular. If, however, no
pain arises on turning the face to the right, but it is manifest
on turning the face actively or passively to the left, the pain
is in those ligaments which stretch when the face is turned
to the left (A. Pearce Gould).

The pain of colic differs from that of inflammation. It is
sudden in onset, intermits and recurs in paroxysms, and is
relieved by pressure.  The pain of inflammation is gradual
in onset, is continuous, and is made worse by pressure. The
pain of neuralgia is very paroxysmal, comes suddenly, darts
through recognized nerve-arcas, lasts some hours, and is apt
to recur at a certain hour. It presents no general tenderness,
as does inflammation, but we may find several points which
are acutely sensitive to pressure (Valleix's points doulourcuz).
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Pain is of great value by calling attention to parts diseased,
or is of great evil by racking the organism and even causing
death. If pain continues, it becomes in itself formidable: it
prevents slecp, it destroys appetite, and it disorders the mind,
and one of the surgeon’s highest duties is to relieve it. The
expression of physical pain is one of heaviness, a fulness
about the eyes and dropping of the angles of the mouth,
added to appearances due to anamia, tremor, etc.

Discoloration arises from determination of blood to the
part; hence the more vascular the tissue the greater the
discoloration. A non-vascular tissue presents no discolora-
tion, though we find it adjacent in the zone of blood-vessels
which bring the tissue nutriment. Discoloration is most
intense at the focus or centre of inflammatory action. Dis-
coloration varies in tint and in character according to the
tissue implicated and to the naturc of the inflammation, and
it may be circumscribed or diffuse. Arborescent redness
means a distrbution in dendritic lines. Linear discoloration
runs in straight lines, as in phlebitis. Punctiform discolora-
tion occurs in points, and means vascular rupture. Macu-
liform redness means resembling an ecchymosis or blotch.

Inflammation of the throat and skin produces scarlet dis-
coloration ; inflammation of the sclerotic and fibrous coats
of muscles produces lilac or bluish discoloration ; inflamma-
tion of the iris produces brick-dust, grayish, or brown dis-
coloration ; erysipelas causes a yellowish-red discoloration ;
secondary syphilis causes a copper-hued discoloration; and
tonsillitis causes a livid discoloration. A scrofulous ulcer is
of a purple color on the edge. Gangrene is shown by a
black discoloration.

Redness as a sign of inflammation must be permanent
and joined with other symptoms. Redness due to inflam-
mation disappears on pressure, but returns as soon as the
pressure is removed. If redness is due to staining of the
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surface, pigmentation, or extravasation, pressure will not
blanch the spot. If on taking off pressure the redness of
inflammation rapidly returns, the circulation is active ; if, on
the contrary, it very slowly reappears, the circulation is very
sluggish and gangrene may occur.

Swelling or tumefaction arises in small part from vascular
distention, but chiefly from cffusion and cell-multiplication.
The more loose cellular material a part contains, the more it
swells; hence the eyelids, scrotum, vulva, tonsils, glottis,
and conjunctiva swell very largely when inflamed. A swell-
ing may be soft or cedematous, due to serous effusion, or it
may be hard and elastic, due to embryonic tissue. Swelling
may do good by unloading the vessels and acting like a
blister or local bleeding, or it may do great harm by press-
ing upon the vessels and cutting off the blood-supply.
Swelling of the conjunctiva, or chemosis, may cause slough-
ing of the cornea, and swelling of the prepuce can cause
gangrene. A swelling may do harm by obstruction, as in
cedema of the glottis, or by compression, as of the urethra,
by the swelling of the perineum.

Disordered function is always present in inflammation.
It may be manifested by incrcased tenderness or sensibility,
a slight touch, it may be, producing torturing pain. Parts
almost or entircly destitute of feeling when healthy (as ten-
dons, ligaments, and boncs) become highly sensitive when
inflamed. In 7ncrcased irritability in dysentery the colon
constantly contracts and expels its contents; the stomach
docs likewise in gastritis; and the bladder also in cystitis.
Spasmodic twitching of the eyelids occurs in conjunctivitis,
and twitching of the muscles in fracture and after amputation.

Impairment of Special Function.—In inflammations of the
eye objccts cannot be looked at, the lids closing spasmodi-
cally; even a little light causes great pain and lachrymation
(photophobia). In inflammations of the ear noises cause
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great suffering, and even in quict the patient has subjective
buzzing and roaring sounds in his cars (tinnitus aurium).
In coryza the sense of smell, and in glossitis the sense of
taste, is lost; and in dermatitis the sense of touch, and in
laryngitis the voice, may be lost. In inflammation of the
brain the mind is lost; in arthritis the joints can scarcely
if at all be used; and in myositis to employ the muscles is
difficult and painful.

Derangement of Secretions.—In dermatitis the sweat is not
thrown off; in hepatitis bile is not sccreted ; and in nephritis
urine is not properly removed. The secretions may undergo
important changes of composition. Pneumonia causes rusty
sputum, and dysentery causes bloody mucus (Gross).

Derangement of Absorbents—In the height of an inflam-
mation the absorbents are blocked and clogged by coagulable
lymph, and they cannot perform their offices.

Constitutional symptoms of inflammation may be ab-
sent, and often are in moderate or limited inflammations, but
in severe extensive or infective inflammations we get the
compound symptom fever. This is known as symptomatic,
sympathetic, or inflammatory fever, and it ariscs in non-
septic cases from the absorption of pyogenous exudate.
In inflammation with fever the proportion of fibrin in the
blood rises from 4 in 1000 to at least 8 in 1000. The fibrin
ferment is contained in the white corpuscles; it is liberated
as the corpuscles break up in the exudate, and, acting on
the liquor sanguinis, forms fibrin. Inflammatory blood con-
tains an increased amount of albumen and salts. If a person
with inflammatory fever is bled, the blood coagulates rapidly,
the clot sinks, and there is found on the surface a cup-shaped
coat, made up of liquor sanguinis and white cells, known as
the “buffy coat.”

Treatment of Inflammation.—In treating an inflamma-
tion there must first be removed the exciting cause. If this

-~
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is from a splinter in the part, it must be taken out; if from
a foreign body in the eye, it must be removed; if urine is
extravasated, open and drain ; take off pressure from a corn;
and pull out an ingrown nail. After removing the cause,
endeavor to bring about a cure by local and constitutional
treatment.

Local Treatment of Inflammation.—It must be remem-
bered that the division of inflammation into stages is natural,
and not artificial, and that a remedy which does good in one
stage may do harm in another. Certain agents are suited
to all stages of an inflammation, namely, rest and clevation.

Rest is of infinite importance, and is always indicated in
inflammation. Its principles were first thoroughly studied
by Hilton! The means of securing rest differ with the
structurc or the organ diseased, but when rest is used, do
not employ it too long. In cerebral concussion rest must be
secured by quiet, by darkness, by the avoidance of stimu-
lants and meat, by the application of ice to the head, and
by the use of purgatives to prevent reflex disturbance and
the circulation of poisons in the blood. In inflamed joints
rest must be obtained by proper position coupled with splints,
plaster, or extension.

Muscular relaxation is a valuable form of rest In pleurisy
partial rest can be sccured by strapping the affected side or
by using a bandage or a binder to limit respiratory move-
ments. In fractures Nature procures rest by a splint—the
callus—and the surgeon procures rest by splints, immovable
dressings, or extension.  In fractures of the ribs, strap the
chest on the injured side. In cancer of the rectum a colos-
tomy secures rest for the damaged bowel. In enteritis opium
gives rest to the bowel by stopping peristalsis. In cystitis
rest is obtained by opium and belladonna, which paralyze
the muscular fibres of the bladder. A cystotomy allows

Y Lectures upon Rest and Pain.
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complete rest by permitting the bladder to suspend its
function as a reservoir of urine. In wvesical calculus rest is
obtained by cutting or crushing the stone. In znflamcd
mucous membrancs rest is secured (from the contact of irri-
tants) by touching them with silver nitrate, which forms
a protective coat of coagulated albumen. Opening an
abscess gives its walls rest from tension.  In inflammations
of the cye light should be excluded. In aneurism the opera-
tion cuts off the blood-current and gives rest. In /fernia
the operation gives rest from pressure. Instances of the
methods of using rest could indefinitely be multiplied.

Elevation partly restores circulatory equilibrium. A felon
is less painful when the hand is held up in a sling than when
it is dependent. A congestive headache is worse during re-
cumbency. A gouty inflammation in the great toc is more
painful with the foot lowered than with it raised. A foot/:-
ache becomes worse on lying down.

Relaxation is in reality a form of rest, and consists in
placing the part in an easy position. In synovitis of the
knee semiflexion of the knee-joint lessens the pain. In
muscular inflammations relaxation relieves the pain.

Certain agents are suited to the stage of vascular engorge-
ment, increased arterial tension, and beginning effusion.
These agents are—(1) local bleeding or depletion ; (2) cutting
off the blood-supply ; and (3) cold.

Local bleeding or depletion is the abstraction of blood from
the inflamed area. This abstraction relieves circulatory rc-
tardation and causes the blood to move rapidly onward;
the corpuscles clinging to the vessel-walls are washed away,
the capillaries shrink to their natural size, and the exudate
is absorbed. In other words, local blood-letting increcases
the rate of the circulation, though not its force.

The methods of bleeding locally are—(a) puncture: (6)
scarification ; (¢) leeching; and (&) cupping. :

4
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Puncture is recommended in inflammation, not only
because it abstracts blood locally, but also because it gives
an exit to effusion under fibrous membranes. It is very use-
ful in relieving tension, as in epididymitis. It is performed
with a tenotome and with aseptic precautions. If punctures
are made in numerous places, the procedure is termed
“ multiple puncture.” This is very useful when applied to
the inflamed area around a leg-ulcer.

Scarification or [ncision—By means of scarification we
bleed locally, evacuate exudates, and relieve tension. We
may make one cut or many cuts, which may be deep or
may not even go entirely through the skin, according to
circumstances. Multiple incision is applied to inflamed
ulcers, ulcers in danger of gangrene, and almost any con-
dition of .great tension.

Lecclung—XLeceches must not be applied to a region plen-
tifully endowed with loose cellular tissue, as great swelling
and discoloration are sure to cnsue. These regions are the
prepuce, labia majora, scrotum, and eyelids. Leeches should
never be applied to the face (because of the scar), near
specific scars or inflammations, nor over a superficial artery,
a vein, or a nerve. A leech is best applied at the periphery
of an inflammation or between an inflammation and the
heart. To leech at the inflammatory focus only aggravates
the case. Before applying leeches, wash the part and shave
it if hairy. If the leeches will not bite, smear the part with
milk or with a little blood. In using a leech, place it on
the skin under a glass tube or an inverted wine-glass. Never
pull off a leech: let it drop off; and if it refuses to do so,
sprinkle it with salt. After removing a lecch, employ warm
fomentations if continued bleeding is desired.  Sometimes
the blecding persists, but this may be arrested by styptic
cotton and pressure.  Leeching leaves permanent triangular
scars.. The Swedish leech, which is preferred to the Ameri-
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can, draws from four to six drachms. Leeching has both a
constitutional and a local effect. It is now used compara-
tively rarely, but it is of value over the spermatic cord in
epididymitis, and on the temple in ocular inflammation.
Occasionally the neck of the womb is leeched by holding
the leech against it in a test-tube.

Cupping : Wet Cups—In wet cupping, apply a cup for
a moment, remove and incise or puncture, and apply it
again to draw the requisite amount of blood. Baron Heur-
teloup devised an instrument (Fig. 18) in which the incision

Fii. 18.—Heurteloup’s Artificial Leech (Tiemann).

is made by a scarifier. The blood is drawn by a pump, the
tube being placed upon the cut area and the withdrawal
of the piston creating a vacuum. This instrument is known
as the “artificial leech.” Wet cupping is of value in pneu-
monia, pleurisy, pericarditis, and nephritis.

Cutting off the Blood-supply—Onderdonk of New York
in 1813 recommended ligation of the main artery of a limb
for the cure of inflammation in important structures which
it supplied. This procedure was warmly advocated by
Campbell of Georgia for the treatment of gunshot wounds
of joints. This plan of treatment is now not to be considered
for a moment; antisepsis furnishes us with a safer and more
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certain plan. Vanzetti of Padua advocates digital pressure
to cut off the blood-supply to an inflamed part.

Cold is a very powerful and an extremely useful agent.
It constringes the vessels, prevents migration of corpuscles,
favors the absorption of exudate, retards cell-proliferation,
and relieves pain, swelling, and tension. Cold must not be
applied to the old or to the fecble, as it may induce gan-
grene. It is harmful in advanced inflammations or severe -
congestions (as strangulated her-
nia). There are two forms of cold,
the dry and the wet.

Wet Cold—To apply the wet
cold, the part is wrapped in wet
linen or muslin and laid upon a
rubber sheet folded like a trough
and emptying into a bucket. A

R

F1G. 19.—Siphon (Esmarch).

vessel filled with cold water is placed upon a higher level
than the bed. A wet lamp-wick is now taken, one end is
inserted into the water of the vessel, and the other end
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is laid upon the part. Capillary action and gravity combine
to keep the part moist (Fig. 19). Ordinary water or iced
water can be used. If the water be too warm, it can be
reduced to about 45° F. by adding 1 part of alcohol to every
4 parts of water. A mixture of § parts of nitrate of potash,
5 parts of chloride of ammonium, and 16 parts of water
produces great cold. If we use wet cold upon an open
wound, the fluid should be antiseptic. *Wet cold is now not
often used to irrigate. It is applied in severe conjunctivitis
by means of cloths soaked in ice-water and frequently changed.
Evaporating lotions owe a portion of their efficacy to the
cold they induce.

Dry cold is applied by means of a rubber bag or a blad-
der filled with ground or finely-cracked ice, several folds of

F16. 20.—The Esmarch Cooling Coil (Esmarch).

flannel being first laid over the part. A part can be encircled
with a rubber tube through which ice-water is made to flow
(Fig. 20). Leiter’s tubes, which are made to fit various
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regions and which carry a stream of cold water, can also be
used. An ice-bag, if applied at once, is the best treatment
for a strained joint. Ice-bags are very useful in acute
myelitis, meningitis, joint-inflammations, epididymitis, and
other acute inflammations in the early stage.

Certain agents are suited to the stage of fully-developed
infflammation, when we have a great deal of swelling due to
effusion and cell-proliferation. The indication in this stage
is to abate swelling by promoting absorption. This is
accomplished by (1) compression ; (2) the local use of astrin-
gents and sorbefacients; (3) the douche; (4) massage; and
(5) intermittent heat.

Compression is the agent especially used in fully-developed
and in chronic inflammation, but it will do good as well in
the first stage. Compression is of great usefulness: it sup-
ports the vessels and causes them to drink up effusion, and
strongly rouses the absorbents. This agent is valuable in
most external inflammations with much swelling. In ery-
sipelas of an extremity, besides the use of elevation and
drugs, bandage the extremity from the periphery to the
body. In ulcers, especially those with hard and blue edges,
use the Martin elastic bandage or strap with plaster. In
chronic inflammation of a joint elastic compression is of
great value. In epididymitis, after the acute stage, strap the
testicle with adhesive plaster. In lymphadenitis use com-
pression by a weight or by a bandage. In fractures com-
pression not only antagonizes spasm, but also combats the
swelling and pain of inflammation. Compression must be
judicious: it must never be too hard, and it must not be
applied to a limb without including the extremity of it (never,
for instance, strongly compress the elbow without including
the hand, nor the palm without bandaging the fingers).

Astringents and Sorbefacicnts :  Solutions of Acctate of
Lead.—Ammonium chloride was formerly employed in the
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strength of 3j to 2 quarts of water, but if long used it pro-
duces pustules and thus causes irritation and pain. A solu-
tion of the acetate of lead is astringent and sorbefacient;
it promotes the contraction of distended vessels, accelerates
the blood-current, and urges the absorbents to increased
activity. This agent, in practice, is usually mixed with lauda-
num, as follows: Laudanum, f3j; liquor plumbi subacetatis,
f3j; aquae, Oj. This solution, spoken of as lead-water and
laudanum, is extensively used and is very soothing. It can
be employed cold, the evaporation which it undergoes cool-
ing the part. It is best applied by soaking a double layer
of flannel in the lead-water, laying it on the affected part,
and by means of a sponge squeezing more of the lotion upon
it from time to time. If it is desired to have it very cold,
an ice-bag can be placed upon the soaked flannel. Lead-
water and laudanum may be used warm, the flannel being
covered with oiled silk or waxed paper. If it is desired
hot (veritably a poultice), lay upon the flannel a hot-water
bag. Lead-water is not used in treating open wounds.

Tincture of iodine acts like lead acetate. It must not be
used pure, but diluted for adults with an equal part of alco-
hol, and for children with 3 parts of alcohol. In using
iodine, paint it on with a camel’s-hair brush and fan it dry,
applying one or more coats. The repeated application of
iodine to the skin is of great benefit in inflammation of the
glands, muscles, tendons, joints, and about ulcers and peri-
osteal structures; it is apt, after a time, to vesicate, and must
not be used in treating open wounds.

Nitrate of silver is a non-irritating astringent of great
value in inflammation of mucous membranes. It forms a
protective coat of coagulated albumen, and is much used
in treating the throat, mouth, and genital organs.

Ichthyol is a drug of wonderful efficacy in reducing in-
flammatory swelling. It is usually employed in ointments
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of a strength of from 25 to 50 per cent. It is best exhibited
with lanolin. In acute rhcumatism it can be rubbed upon
the joints, and in lymphatic enlargements it is of great value.
In children a 25 per cent,, and in adults a 50 per cent., oint-
ment is well rubbed in twice a day. In inflammatory skin
disease, synovitis, thecitis, frost-bite, bubo, chilblain, and in
many other conditions it is indicated. The odor of ichthyol
is highly disagreeable, and when ordered for a refined person
it had better be deodorized. For this purpose Hare uses oil
of citronella, Mxx to 3j of ointment.

Mcrcurials—Blue ointment, pure or diluted to various
strengths, is valuable to a high degree. It is spread upon
lint and kept applied over inflamed joints, glands, tendons,
etc. Blue ointment is strongly irritant, and will soon blister
or cxcoriate a tender skin. It is very beneficial in perios-
titis, and is employed largely in chronic inflammations.

The douche consists of a stream of water falling upon
a part from a height. The water may be poured from a
receptacle or may run through a tube, and may either be
hot or be cold. Alternating hot and cold streams are very
popular in chronic inflammations of joints and tendons, and
they constitute the *“Scotch douche.”” In a strain of the
knee, for instance, where, after a time, thickening has oc-
curred, pour upon the part daily, from a height, first a
pitcherful of very hot water, then a pitcherful of very cold
water ; then use friction with a hand greased with cosmoline.
The douche acts by restoring vascular tone and by promot-
ing the action of the absorbents. Hot vaginal douches are
largely employed in pelvic inflammations.

Intermittent heat finds an example in the use of very hot
water in a strained and badly-swollen ankle by plunging
the foot in a bucket of hot water several times a day.

Massage is a procedure not frequently enough employed.
It is powerful for good in chronic inflammations at the
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period where rest is abandoned. It acts by promoting the
movements of tissue-fluids (blood, lymph, and areolar fluid),
stimulating the absorbents, strengthening local nervous con-
trol, and thus improving nutrition. Passive motion in joints
acts as massage.

Heat—Certain agents are indicated when suppuration is
threatened, these agents being the various forms of heat.
Heat increases the mobility of the white corpuscles, increases
their migration, relieves stasis and thus tension, promotes
tissue-change and microbic action, and favors suppuration.
Continuous heat may be used earlier in an inflammation, as
n the first stage of a pneumonia, but it is so used only in a
deep-seated trouble, and acts purely as a revulsive, dilating
the superficial vessels and helping to empty the deeper ones.

The forms of heat are—(1) fomentations; (2) poultices;
(3) water-bath; and (4) dry heat.

Fomentations—A fomentation is the application of a liquid
to the surface of the body on sponges or other material.
To apply a fomentation, wring out a piece of flannel in hot
water, lay it upon the part, and cover it with oiled silk
or with waxed paper, changing it as soon as it begins to
cool. The flannel which is dipped into the hot liquid is
known as a “stupe.” The turpentine stupe is made by
wringing out the flannel as above and then putting upon it
from 10 to 20 drops of turpentine. Instead of fomenting
the part, steam may be thrown upon it. Fomentations are
used chiefly for the reflex influence over decp congestions
or inflammations. The liquid of a fomentation may, if
desired, contain corrosive sublimate, carbolic acid, or other
agents.

Poultice or Cataplassm—A poultice is a soft mushy mass
applied to a part to bring heat and moisture to bear upon
it. Poultices are preferably made of ground flaxseed or
of slippery-elm bark, but they can be made of arrowroot,
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starch, bread and milk, potatoes, turnips, etc. To make a
flaxseed poultice, scald a spoon and a tin basin, put the
flaxseed into the dry hot basin, and pour upon it boiling
water in sufficient quantity to form a thick paste. The
proper consistence is found when the mass would stick to,
if it were thrown against, a wall. It is now spread upon
a piece of muslin to the thickness of a quarter of an inch,
and covered with a bit of gauze or mosquito-net to prevent
its adhesion to the skin. Flaxseed retains heat a long time,
and it needs to be changed only every five or six hours.
The poultice should be covered outside with oiled silk or
with waxed paper. Spongiopiline is a good substitute poul-
tice. Lint soaked with hot water and covered with some
impermeable material does very well. The fermented poul-
tice, which was once popular for gangrenous ulcers, was
made by sprinkling yeast upon an ordinary cataplasm. The
charcoal poultice is made by stirring charcoal into the usual
poultice mass. A poultice containing opium is known as
a “sedative.”” About gr. ij of opium to the ounce of poul-
tice mass relieves pain. An antiseptic poultice is made by
partly wringing out gauze in a hot solution of corrosive sub-
limate (I:1000), covering it with oiled silk, and placing a
hot-water bag upon it to maintain the heat. Poultices must
not be kept on too long, as they will then vesicate, especially
in adynamic conditions. If a poultice is found to be vesicat-
ing, sprinkle it with powdered oxide of zinc. A wound
should never be poulticed except by the antiseptic method.

Watcr-bath—The continuous hot bath is now rarely em-
ployed except in cases of phagedana, when it often proves
curative. The water should in these cases contain bichloride
of mercury.

Dry leat is applied by a metallic object dipped in hot
water and laid upon the part; by Leiter’s tubes, through
which hot water flows; or by the hot-water bag.



INFLAMMATION. 50

Irritants and Counter-irritants in Inflammation.—Irritants
cause an increased supply of blood to the part where they
are applied; in other words, they are used for their local
effects. Counter-irritants are used to affect by reflex influence
some distant part. In chronic inflammation irritants may
do good by promoting the blood-supply, thus favoring the
removal of exudates (liniments in rheumatism and synovitis,
and nitrate of silver in ulcers). Counter-irritants are power-
ful pain relievers when used over an inflamed part; they
bring blood to the surface and cause an@mia of internal
parts, the site and area of anamia depending on the site, the
area, and the duration of the surface irritation. To strongly
counter-irritate too near an inflammation is harmful instead
of beneficial. (Do not blister for pericarditis directly over
the pericardium.—Brunton). Counter-irritants not only re-
lieve pain and congestion in the earlier stages of inflamma-
_tion, but they also promote absorption of exudate in the
later stages. This is seen in blistering old thickened ulcers,
and in painting the chest with iodine to relieve pleuritic
effusion. Frictions, besides their pressure-effects, act as
counter-irritants. Frictions may relieve skin-pain, and are
associated with stimulating liniments in stiff joints.

There is no more efficient method of relieving pleural
effusion than by a succession of blisters. They are used in
inflamed joints, pericarditis, pneumonic consolidation of the
lung, acute and chronic rheumatism, etc., and back of the
ears or at the nape of the neck in congestive coma or
meningitis. A blister can be obtained in a few minutes by
soaking a bit of lint in chloroform, and, after applying it to
the surface, covering it first with oiled silk, and then with
a watch-glass. Equal parts of lard and ammonia will blister
in five minutes. It is more usual to blister with cantharidal
collodion or blistering-papgr. Before applying a blister,
shave the part if it be hairy; then apply the plaster, which
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is left on six hours in the case of an adult, but only two
hours in the case of an old person or a child; the plaster is
then removed, and if a blister is not formed, the part must
be poulticed for a few hours. When a blister is obtained,
open it with a clean needle. If it be desired to heal the
blister, grease it with cosmoline or with zinc ointment. If
it is to remain open, dress it with from 4 to 6 drops of
nitric acid to the ounce of cosmoline after cutting away the
stratum corneum.

We can pustulate with tartar-emetic ointment, with the
hot iron, or with Vienna paste. Tartar-emetic ointment was
formerly used on the scalp in meningitis. To pustulate
with the hot iron, use it at a white heat, lay it on the part,
and, after using iced-water cloths for an hour or two,
employ a poultice. The hot iron is the most powerful of
counter-irritants, and is used for joint-inflammations, bone-
diseases, and inflammations of the spinal cord. Vienna paste
consists of § parts of caustic potash and 6 parts of lime
made into a paste with alcohol. It is applied for five min-
utes, and is then washed off with vinegar.

Constitutional Treatment of Inflammation.—Certain
remedies are used in inflammation for their general or con-
stitutional effects; these remedies are—(1) general bleeding ;
(2) arterial sedatives; (3) cathartics; (4) diaphoretics; (5)
diuretics; (6) anodynes; (7) antipyretics; (&) emetics; (9)
mercury and iodides; (10) stimulants; and (11) tonics.

General bleeding, venescction, or plicbotomy is suited to the
early stages of an acute inflammation in a young and robust
man. The indication for its employment is increased arterial
tension, as shown by a strong, full, rapid, and incompressible
pulse in a vigorous young patient. General blood-letting di-
minishes blood-pressure and increases the specd of the blood-
current, thus amending stasis, absorbing exudate, and wash-
ing adherent corpuscles from the vessel-wall; furthermore,
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it reduces the whole amount of body-blood, thus forcing
a greater rapidity of circulation, decreases the amount of
fibrin and albumen, lowers the temperature, arrests cell-pro-’
liferation, and stops the cffusion of lymph.

This procedure was in former days so highly esteemed
that it settled into a routine formula to be applied to every
condition from yellow fever to dislocation. The terrible
mortality of the cholera epidemics from 1830 to 1835 led
practitioners to question whether bleeding was or was not
a general panacea, and from this doubt there was born in
the next generation violent opposition to blood-letting in
any disease. Like most reactions, opposition has gone too
far, the pendulum of condemnation has swung beyond the
line of truth and sense, and thus is universally neglected or
broadly condemned one of the most powerful and valuable
of resources. Many physicians of long experience have never
seen a person bled; its performance is not demonstrated in
most schools, and but few patients and families will permit
it to be done. But when properly used it is invaluable.
It is only applicable, however, to the young, strong, and
robust, and not to the old, weak, or feeble. It is used in
violent acute inflammations of important organs or tissues,
and not for low inflammations or for slight affections of
unimportant parts. It is used in the early, but not in
the late, stages of an inflammation. It is used when the
pulse is frequent, full, hard, and incompressible, but not
when it is slow, small, soft, compressible, and irregular.
It is used when the face is flushed, but not when it is pal-
lid. It is not used in fat persons, drunkards, very nervous
people, or the sufferers from adynamic, septic, or epidemic
diseases. It is of infinite value in congestion of the lungs,
pneumonia, pleurisy, meningitis, prostatitis, cystitis, and
other acute inflammatory conditions.

Blood is usually taken from the median cephalic vein, the
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incision being made with a bistoury, which is manageable,
rather than with a complicated lancet, which is not. The
median cephalic vein crosses the tendon of the biceps and
goes to the outer side of the arm, the external cutaneous
nerve lying just beneath it. The median basilic is larger,
shows clearer, and is often selected for venesection. This
vein goes to the inner side, and lies just superficial to the
brachial artery, being separated from it by the bicipital fascia.
The internal cutaneous nerve may lie over or under it. The
median cephalic is harder and safer to .bleed from, as we
can only damage a cutaneous nerve; the median basilic is
easier and more dangerous to bleed from, as we not only
may damage a cutancous nerve, but also the brachial artery
(see Phlebotomy, p. 60).

The blood is allowed to flow into a basin, and the operator
has his finger on the pulse to determine when to stop the
flow. Bleeding is for effect, and not for quantity: the indi-
cation being a hard, incompressible pulse, the blood should
be allowed to flow until the pulse is soft and compressible.
This will often require from 10 to 20 ounces. Syncope may
occur, and its onset is heralded by weakness, dimness of
vision, nausea, vertigo, and sweating. When muscular weak-
ness begins the fillet is untied, the patient is placed recumbent,
the arm is washed with corrosive-sublimate solution, a com-
press of antiseptic gauze is put over the artery, a pad of
gauze is laid over the compress, and a roller is run from
the hand almost to the shoulder, the arm being hung in a
sling. If the patient faints, he is placed with his head lower
than the body; cold water is thrown in his face, mustard is
put over the heart, and ammonia is passed under the nose.
Caution must be observed in using ammonia, as it will cause
spasm of the glottis if long held directly under the nostrils.

After blceding the patient should be put upon arterial
sedatives, diuretics, diaphoretics, anodynes, and, if necessary,



INFLAMMATION. 63

purgatives. A favorite mixture of Prof. S. D. Gross was the
antimonial and saline, consisting of gr. xl of Epsom salts,
gr. {5 of tartar emetic, 3 drops of tincture of aconite, 3j
of sweet spirits of nitre, in enough ginger syrup and water
to make 3ss; given every four hours.

When a person has apoplectiform cerebral congestion,
he should be bled, whether he is fat or thin; if thin, he
should be bled from the arm; if fat, the arm-veins are
indistinct, and he should be bled from the external jugular,
cutting across, and not with, the fibres of the platysma
myoides muscle.

Arterial sedatives are of great use before stasis is pro-
nounced ; if used after it exists, they will increase it. If
stasis exists, relieve it by bleeding before using the sedatives.
Venesection abolishes stasis and lowers tension, and arterial
sedatives maintain the effect and hold the ground which is
gained. The arterial sedatives employed are aconite, vera-
trum viride, gelsemium, and tartar emetic. These sedatives
lessen the force and the frequency of the heart-beats, and
thus slow and soften the pulse, and are suited to a robust
person with an acute inflammation, but are not suited to
a weak man in an adynamic state.

Aconite is given in small doses, never in large amounts.
One drop of the tincture in a little water is given every half
hour until its effect is manifest on the pulse, when it may be
given every two or three hours. Large doses of aconite
produce nausea and vomiting, and are dangerous. Aconite
lowers the temperature, slows the pulse, and produces dia-
phoresis.

Veratrum viride is a powerful agent to slow the pulse and
to lower blood-pressure; it produces moisture of the skin,
and often nausea. It is given in 1-drop doses of the tinc-
ture every half hour until its physiological effects are mani-
fested, when the period between doses is extended to two
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or three hours. Ten drops of laudanum given a quarter of
an hour before each dose of aconite or of veratrum viride
will correct nausea.

Geélsemium is an arterial sedative highly approved by
Bartholow. It is given in doses of 10 drops of the tincture
every three or four hours.

Tartar emctic lowers arterial tension and lessens the pulse-
rate. This drug is not largely employed; if it is used with
the greatest care it is no better than some other agents, and
if it is not so used it will cause dangerous depression. The
dose is from gr. 5 to gr. {5 in water every three hours until
the physiological effects are manifest.

Cathartics—The tongue affords the chief indication for
the use of cathartics. Treatment in an inflammation can be
inaugurated, if constipation exists, by giving a cathartic.
Castor oil can be given in capsules, or the juice of half a
lemon can be squecezed into a tumbler, 4 ounces of oil
pourcd in, and the rest of the lemon squeezed on top, thus
making a not unpalatable mixture. Aloin, podophyllum,
the salines, and calomel in 5- or 10-grain doses, followed by
a saline, have their advocates. In peritonitis the salines are
of unquestionable value, a teaspoonful of Epsom salt and
a tcaspoonful of Rochelle salt being given hourly until a
movement occurs. In the course of the case, from time to
time, if there be constipation, coated tongue, and foul breath,
there should be ordered gr. j of calomel with gr. xxiv of
bicarbonate of sodium, made into twelve powders, one being
given every hour; if the bowels are not moved by the time
the powders are all taken, a saline should be given. If a
violent purgative effect is desired, as in meningitis, croton oil
or claterium may be ordered. If constipation is persistent, give
fluid extract of cascara sagrada daily (15 to 30 drops), or a
pill at night containing gr. } of extract of belladonna, gr. }
of extract of nux vomica, gr. {5 of aloin, gr. } of extract of
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physostigma, and gr. ss of oil of cajuput. Enemas or clysters
may be used in some cases. A very useful enema is com-
posed of f3j of oil of turpentine, f3iss of olive oil, f3ss of
mucilage of acacia, in f3x of water. Soap-suds and vinegar
in equal parts make a serviceable clyster. A combination
of oil of turpentine, castor oil, the yolk of an egg, and water
can be used. Asafetida, gr. xxx to the yolk of one egg,
makes a good enema to amend flatulence.

Diaphoretics are very useful. A good sweat in the start
of a tonsillitis may abort the disease. Dover’'s powder is
commonly used, but pilocarpine is preferred by some.
Camphor in doses of from § to 10 grains is diaphoretic,
and so are antimony and ipecac. Acetate and citrate of
ammonium, opium, alcohol, hot drinks, heat to the surface
(baths, hot bricks, hot-water bags), serpentaria, and guaiac
are diaphoretic agents.

Diuretics are useful in fevers when the urine is scanty and
high-colored, and are valuable aids in removing serous effu-
sions and other exudates. Among the diuretics may be
mentioned calomel in repeated doses, cocaine, caffeine, alco-
hol, digitalis, the nitrites, squill, turpentine, copaiba, and
cantharides. The liquor potass® and the acetate of potas-
sium are the best agents to increase the solids in the urine.
The liquor potass® citratis in doses of gr. xxx is cfficient.
Large draughts of water wash out the kidneys. In weak
hcart the citrate of caffvine is a good stimulant diuretic.

Anodynes and hypnotics may be required. Dover's pow-
der, besides being diaphoretic, is anodyne. Opium acts well
after bleceding or purgation. If it causes nausea, it should
be preceded one hour by gr. xxx of bromide of potassium.
Opium is used by the mouth, by the rectum, or hypodermat-
ically. Itis used when there is pain, but its use is not to
be long persisted in if it can be avoided. It is given in
doses measured purcly by the neccssities of the case. If

5
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opium disagrecs, try the combination of morphia with atro-
pine. After an operation antipyrine or phenacetine will often
quiet pain and secure sleep. When a person feels * so tired
he can't sleep,” alcohol in the form of whiskey or brandy
must be given. Sleeplessness not due to pain is met by
chloral, the bromides, or sulphonal. Chloral is dangerous
in conditions of weak heart or exhaustion. Bromides must
be given in large doses. Sulphonal must be given about
four or five hours before sleep is expected, in doses of from
gr. x to gr. xv in hot milk.

Antipyretics, as exemplified in diaphoretics, purgatives,
and arterial sedatives, have previously been alluded to
(p- 63). There are two great classes of febrifuges—those
which lessen heat-production and those which increase heat-
climination. In the first group we find quinine, salicylic
acid and the salicylates, kairine, alcohol, antimony, aconite,
digitalis, cupping, and blecding. In the second group we
find alcohol, nitrous ether, antipyrine, antifebrine, phenace-
tine, opium, ipecac, cold to the surface, and cold drinks. In
surgical inflammations it is rarely necessary to employ heroic
means to lower temperature. The use of such an agent
as antipyrine is contraindicated in the weak and adynamic,
and it is never to be thought of as a means of lowering
temperature unless the latter goes above 103°. A good plan
when compelled to use antipyretics is to start the reduction of
temperature with antipyrine and to keep it down with gr. xx
of quinine. Quinine, in doses of gr. xx to gr. xxx given at
4 P. M., may prevent an evening rise; salol or salicin can be
given during the day. Inunctions of 30 minims of guaiacol
lower the temperature in tubercular conditions and in septic
fevers. These inunctions are made upon the abdomen, and
often produce surprising results.

Emctics—An emctic does good when there are a parched,
coated tongue, a dry and hot skin, nausea, and gastric
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oppression. There can be used 3j of alum in molasses,
gr. xx of sulphate of zinc, or a tablespoonful of mustard
and a teaspoonful of salt given in warm water, followed by
large draughts of warm water. Ipecac in a dose of gr. xx
can be employed. The emetic dose of tartar emetic is gr. ij,
but it is too depressant. The sulphuret of antimony in
doses of from 1 to 5 grains is safe. Apomorphia hypoder-
matically, in a dose of from gr. g to gr. 3, will act in five
minutes. Emetics are valuable in inflammatory conditions
of the air-passages. Emetics are contraindicated in diseases
of the heart, brain, and bowels, in hernia, in dislocations, in
fractures, and in aneurysms. :
Mercury and the lodides—Mercury is an alterative—that
is, an agent which favorably affects body-nutrition without
causing any recognizable change in the fluids or the solids
of the body. Mercury lessens blood-plasticity, hinders the
exudation of liquor sanguinis—thus furnishing less food to
the cells in the perivascular tissues—and retards the for-
mation of embryonic tissue. Further, by a stimulant action
on the absorbents it promotes the breaking up of an exist-
ing inflammatory exudate, and hence limits damage from
excess of embryonic tissue. The time at which mercury
is best given is when violent symptoms have abated, the
guide being reduced temperature and moist skin. It is often
given in conjunction with sorbefacients (as the acetate of
lead), and is, when possible, associated with compression.
It is wsually given until the gums are slightly touched, but
is not often given to salivation. When the breath becomes
offensive and the gums tender on snapping the tecth, the
dose should be reduced. In iritis mercury is used to get
rid of the plastic effusion which is causing pupillary fixation
and opacity. In keratitis the gums should be touched
lightly. In orchitis, after the subsidence of the acute symp-
toms, mercury should be employed. In pericarditis, menin-
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gitis, peritonitis, and in many chronic and lingering, and in
all syphilitic, inflammations this drug may be used.

Some persons will be salivated with very minute doses
of mercury, either from idiosyncrasy or previous saturation.
Others can take enormous doses without any appreciable
constitutional effect, but its action can be favored by a com-
bination with ipecac or with tartar emetic.

Salivation, ptyalism, or mercurial stomatitis is made mani-
fest by the excessive flow of saliva; white patches over the
buccal surface ; purple, tender, spongy, ulcerating gums ; foul
breath ; gray-coated tongue ; tenderness, loosening, and later
dropping out, of the teeth ; enormous swelling of the tongue,
jaws, face, the salivary and lymphatic glands; and great
interference with audition, respiration, articulation, and deglu-
tition. Gangrene may occur. Salivation is to be treated by
astringent gargles, atropine, chlorate of potassium internally
and locally, anodynes, and iodide of potassium. If suffoca-
tion is impending, scarify the tongue. A very useful mouth-
wash is prepared as follows:

R. Acid. boracic., Dij;
Listerine, 3iv;
Aquee, q. s. ad f3viij.—M.

Sig. Locally p.r. n.

A favorite prescription with the late Professor Gross con-
sisted of 3j of liquor plumbi subacetatis (Goulard's extract)
to 3viij of water, used as a mouth-wash every hour. The
dental discoloration produced by Goulard’s extract will after
a time pass away. A very useful gargle consists of gr. xlviij
of chlorate of potash, 3ss of tincture of myrrh, and sufficient
elixir of calisaya to make f3iij. This can be given in 3j
doses every threc or four hours, or be used as a mouth-wash,

The usual plan of treatment for salivation is to stop the
mercury; place on a bland diet; if the swelling or pain
interferes with feeding, push into the pharynx through the
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nose a tube, and feed through it; after taking food clean out
thoroughly and swab the mouth every two or three hours
with a cotton pledget saturated with peroxide of hydrogen,
and follow this by the use of one of the above-named mouth-
washes. A hot bath should be ordered once a day, or a
Turkish bath every third day. Give 10 grains of iodide of
potassium three times a day, and gr. t}5 of atropine at
night. Sleep is secured by opiates if the pain is severe.
Stimulants are indicated for exhaustion. When convalescence
begins there should be ordered open-air exercise, nourishing
food, red wines or malt liquors, and tonics. A mild case of
salivation can be arrested in two or three days; a severe case
is of uncertain duration, and may prove fatal.

In giving mercury, if a prompt effect is desired, give gr. iij
of calomel every three hours until a metallic taste is noted
in the mouth. If the case is not so urgent, gray powder is
a good combination. If it is desired to give the drug for
some time, corrosive sublimate is a suitable form, and small
doses will actually increase the number of red blood-cor-
puscles. Corrosive sublimate is to be given alone or com-
bined only with iodide of potassium. In the prolonged use
of mercury it will often be necessary to give at the same time
a little opium to prevent diarrhcea and griping. A rapid
effcct can be obtained by rubbing with a gloved hand 3j of
the oleate of mercury or 3ss of the ointment into the groin,
the axilla, or the inside of the thighs. Suppositorics of mer-
curial ointment induce rapid ptyalism. Hypodermic injec-
tions of corrosive sublimate can be used, and must be thrown
deeply into the muscles of the buttock. Old pcople, those
who are exhausted, anamic, and broken down, and the scrof-
ulous, bear mercury badly. If it be given at all, it must only
be given to them in small amounts and for a brief time.

Alkaline itodides, which are uscful in removing the prod-
ucts of inflammation, can be given for a long time, and
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they admirably supplement mercurials. Iodide of potassium
can be prescribed in combination with corrosive sublimate,
as follows:
B. Hydrarg. chlor. corros., gr. ij;
Potass. iodidi, 3v et Dj;
Syr. sarsaparille comp., q. s. ad f3viij.—M.
Sig. f3ij, in water, after meals.

Todide, well diluted, is given on a full stomach; it is never
given concentrated nor before meals. A convenient mode
of administration is to procure a concentrated solution of
the iodide of potassium, remembering that every drop equals
gr. j of the drug, and give as many drops as desired in half
a glass of water after meals. If this disagrees, add to each
dose, after it is put in water, 3j of the aromatic spirits of
ammonia. Extract of licorice is a good vehicle for iodide.
" If the mixture in water disagrees, it should be tried in milk.
Capsules are satisfactory, but a drink of water should be
taken just before and again just after taking a capsule, to
protect the stomach from the concentrated drug. lodide of
sodium may agree when iodide of potassium does not.
When the iodides disagree they produce iodism. The first
indications of iodism are a bad taste in the mouth, running
of the eyes and nose, and sneezing, followed by a feeling
of exhaustion, absolute loss of appetite, nausea, tremor, and
skin-eruptions (acne, hemorrhages, blebs, hydroa, etc.) If
iodism occurs, stop the drug and give the patient Fowler's
solution in increasing doscs, laxatives, diuretic waters, and
also good food and stimulants if depression is great. Some-
times belladonna does good in obstinate cutancous disorders.

Alcoholic stimulants are used for conditions, and not for
diseases, their use being indicated by the state of the patient,
rather than by thc name of the malady. For a brief acute
inflammation in a robust young person alcohol is not
needed ; but all who are weak or exhausted—the young,
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the old, those accustomed to alcoholic beverages, those who
have high temperatures or failure of circulation, and those
who labor under septic inflammations or adynamic pro-
cesses—require alcohol to be given with a free hand. Certain
indications for alcohol in an acute malady are a feeble, com-
pressible, rapid, and often irregular pulse and great weakness
of the first sound of the heart. Low muttering delirium is
a strong indication. There is no dose of alcohol in these
states : it is given for its effect. Two ounces may be needed
in a day, or perhaps twenty ounces. If the breath of the
patient smells strongly of the alcohol, he is getting too
much. If delirium increases after each dose, it is doing harm.
Alcohol is contraindicated in acute meningitis. In acute ill-
ness use whiskey, brandy, champagne, or alcohol and water.
During convalescence there may be used a little spirit—port,
claret, or sherry wine or malt liquor. These agents will
promote appetite, digestion, and sleep.

Tonics are indicated during convalescence from acute and
throughout the course of chronic inflammations. There may
be used iron, quinine, and strychnine in the form of elixir;
iron alone, as in the tincture of the chloride; quinine in tonic
doses (gr. vj to gr. viij daily); or Fowler's solution of
arsenic. An excellent pill consists of—

R. Acid. arsenos, gr.j;
Strychnini, gr. ss;
Quinine, gr. xlviij;
Ferri redact., gr. vj.

Ft. in pil. No. xxiv.
Sig. One after each meal.

Bitter tonics before meals improve the appetitc. One of the
best of these tonics is tincture of nux vomica.

Antiphlogistic regimen includes all the facts relating to
diet, ventilation, cleanliness, etc.

Diet—When, in the early stages of an acute inflammation,
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the patient cannot ecat, there must be administered a cathartic
before food is given. Nausea is combated with calomel and
soda, drop-doses of a 6 per cent. solution of cocaine, iced
champagne, or cracked ice. When the process is depressive
from the start, and in any case after the earliest stage, feed-
ing is of vital moment. The great tissue-waste calls for
much food, but the impaired digestion demands that it shall
easily be assimilable; hence it is taken in liquid form, small
quantities being frequently given. Milk contains all the
elements required by the body, and is the food of foods.
If it disagrees, it should be boiled and mixed with lime-
water, or to each dose an equal amount of Vichy or soda-
water may be added. Peptonized milk is a valuable agent.
One part of milk, 2 parts of cream, and 2 parts of lime-water
make a nutritious and digestible mixture. Milk punch is
largely used. Whey may be used when milk cannot be taken.
Eggs are highly nutritious, but are apt to disturb the stom-
ach; they may be given as egg-nog, or simply soft-boiled,
or the yolk can be beaten up in a cup of tea. When con-
siderable nausea exists the yolk of an egg may be added
to 3j of lemon-juice and 3ij of sugar, the glass being filled
with carbonated water. Beef tea is certainly a stimulant,
but its food-powers are questionable. It is prepared by cut-
ting up one pound of lean beef, adding to it a quart of water,
and then simmering, but not boiling, down to a pint, and
finally by filtering and skimming the liquid. The dose is a
wincglassful seasoned to taste. Mecat-juice, made by squeezing
out partly-cooked meat with a lemon-squeezer, is also highly
nutritious. Liquid-beef peptonoids are both agrecable and
nutritious ; they are given in doscs of 3ss to 3j. When noth-
ing else will stay on the stomach koumiss will often be
retained. This fermented milk is nutritious, stimulant, and
very uscful.  Coffee is a valuable stimulant in febrile condi-
tions. When the sufferer feels able to cat a little, any good
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soup, strained and skimmed, should be ordered. As the
patient gets better he may be fed on sweetbreads, chops, etc.
until he gradually reaches the ordinary diet; if his stomach
rejects everything, he must be fed by the rectum.

Ventilation and Cleanliness—The ventilation of the apart-
ment is of the greatest importance. Every day the windows
should be opened widely for a time, the patient of course
being protected. A constant access of fresh air must be
secured, and the temperature kept at about 68°. The sick
man must be cleaned and be sponged off with alcohol and
water every day if high fever exists. It is important that
the bed-clothing be clean and that the sheet be unwrinkled,
as otherwise bed-sores may form.

III. REPAIR.

Repair is an active process by which destroyed tissues
are replaced, and it is due to increased nutritive activity,
rather than to inflammation. Inflammation may occur, or we
may be obliged to induce it when the blood-supply is scanty
or the exudation deficient; but certain it is that an aseptic
wound heals without many of the evidences of inflammation.

Healing by First Intention.—A wound may heal by * first
intention.” This mode of healing, which is known as “primary
union,” occurs without suppuration. If pus forms, primary
union will not take place. When the edges of an incised wound
are brought nicely in apposition, after stopping the hemorrhage
and asepticizing thoroughly, slight swelling comes on, but
no discoloration. Lymph and lcucocytes are exuded from
the vessels, fibrin forms in this lymph, and the edges of the
wound are stuck together by a natural cement. In exten-
sive wounds the exudation is in excess, and much of it must
be drained away, for its retention means tension, inflamma-
tion, and a warm nest for pus cocci. The exudation is con-
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verted into embryonic tissue by multiplication of its own
cells and multiplication of tissue-cells. Embryonic or gran-
ulation-tissue consists of small round or oval cells held
together by a jclly-like intercellular substance. In a few
days some spindle-shaped cells can be found, and also large
cells with one or more nuclei (epithelioid cells). Prolonga-
tions of embryonic tissuc are raised up by capillary loops,
which prolongations fuse with one another end to end, or
they fusc with other capillary loops, and are hollowed out
and become endothelial tubes or capillaries. After vascu-
larization or organization the embryonic tissue becomes
fibrous (Figs. 21, 22). The final step in healing is the cover-
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F16. 21.—Nuclei developing into F1G. 22.—Cells developing into Fibres
Fibres (Bennett). (Bennett).

ing of the surface with cpithelium, the cclls springing from
the cpithelial cells upon the edges. This final process is
called “ cicatrization,” and consists in the contraction of the
wound and its skinning over. The “ immediate union” of
some writers never occurs. It mecans the union of micro-
scopical parts to their counterparts without any effort at
repair. A first union is cffected always by fibrin, and next
by e¢mbryonic tissue.

Healing by Second Intention.—In a wound whose edges
cannot be approximated a great gap has to be filled, which is
accomplished by granulation. This process is known as * heal-
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ing by granulation” or “second intention.” In an hour or so
after the infliction of such a wound (it may be in less time) the
raw surface is covered with a thin glazed layer of coagulated
exudate. This glaze is fibrin, which soon becomes filled with
leucocytes ; underneath this fibrin-coat proliferation is pro-
ceeding and embryonic tissue is forming. The wound-dis-
charge is at first thin and red, but in a few days becomes
purulent and so profuse as to wash away the discolored fibrin-
coat. Granulations are now disclosed, the embryonic tissue
being lifted up in countless points by capillary loops. When
these loops approach the surface contraction begins, which
brings the edges of the wound nearer together and gradually
cuts off the excessive blood-supply which is no longer needed.
When the granulations reach the surface, epithelium in a thin
bluish film grows from the epithelial cells at the edge and
covers the ulcer. Cicatrization is contraction plus skinning
over with epithelium. Epithelium can only spring from
the wound-edges, unless there be some epithelial structural
remains in the wound, such as an undestroyed papilla, a
sweat-duct, or a hair-follicle. If the granulations rise above
the surface, constituting exuberant granulations or proud
flesh, they must be cut off or burned away before epithelium
will grow over the wound. Pale cedematous granulations
are usual in tuberculous processes. The contraction of
cicatrization results from the conversion of embryonic tissue
into fibrous tissue (Figs. 21, 22). Contraction is so great
after some wounds as to cause terrible deformitics. This is
notably the case after burns whose scars or cicatrices con-
tain much elastic tissue. Coagulation necrosis of a super-
ficial layer of granulation-tissue produces a diphtheritic
membrane or aplastic lymph. This coagulation necrosis
depends on capillary closure or lack of capillary develop-
ment, the embryonic tissue dying for want of nutriment.
Healing by Third Intention.—This consists in the union
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of two granulating surfaces, as the union of collapsed abscess-
walls. In subcutaneous wounds, if aseptic, healing occurs
without suppuration. First a blood-clot fills the wound,
exudate occurs, and embryonic tissue forms in the walls of
the cavity ; the new granulation-tissue grows into the clot,
which is broken up and absorbed, and organization and con-
traction of the embryonic tissue take place. If suppuration
occurs, an abscess forms. Healing under an aseptic blood-
clot is healing “ by first intention.” The fibrous tissue of a
scar arises from connective tissue, which itself arose from
embryonic tissue. The multiplication of connective-tissue
cells may be by direct, but it is usually by indirect, division.

Cell-Division.—Direct cell-division consists in division of
the nucleus followed by division of the entire cell.

Indireet cell-division, or karyokinesis, shows remarkable
changes.in the nucleus. The membrane of the nucleus dis-
appears; the nuclear network becomes first close and then
more open, and the cells become round, if not so before.
The network of the nucleus, now consisting of one long
fibre, takes the shape of a rosettc; next it takes a star-
form—the aster stage; two sets of V's next form—the equa-
torial stage; an equatorial line appears and widens, and each
set of V's retreats toward a pole. Thus two new nuclei are
formed, each polar V passing in inverse order through the
previous Ehangcs of shape, and the protoplasm of the original
cell collects about each nucleus (Fig. 23).

In non-vascular tissues, such as cornea or cartilage, the
wound is glued together by fibrin, the exudate having come
along the lymph-spaces from adjacent vascular areas. Organ-
ization occurs by multiplication of fixed tissue-cells and
leucocytes. Divided muscle unites by fibrous tissue. Divided
nerve, when approximated, can regencrate. Tendon unites
by fibrous tissue which after a time becomes truly tendinous.
Bone first unites by embryonic tissue which becomes fibrous
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and bony. When an artery is ligated, embryonic tissue forms
in and around it, the walls soften and are converted into the
same tissue, and the artery is organized into a fibrous cord.

F1G. 23.—Forms Assumed by a Nucleus Dividing (Green, from Flemming).

An ulcer heals in the same manner as does a wound—by
second intention. An abscess heals by collapse of its sides
and their adhesion. The sides are embryonic tissue which
is formed into granulations, these granulations unite, and
organization into fibrous tissue takes place.

IV. SURGICAL FEVERS.

The surgeon encounters fever as a result of an inflamma-
tion or an aseptic wound, in consequence of infection, and
in certain maladies of the nervous system. It is important
to remember that, while elevated temperature is generally
taken as a gauge of the intensity of fever, it is not a certain
index. There may be fever with subnormal temperature (as
in the collapse of typhoid or pneumonia), and there may be
clevated temperature without true fever (as in certain brain
discases). It is true, however, that elevation of temperature
is almost always noted.
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The essential phenomena of fever, according to Maclagan,
are—(1) wasting of nitrogenous tissue; (2) increased con-
sumption of water; (3) increased elimination of urea; (4)
increased rapidity of circulation; and (5) preternatural heat.

Types of Fever.—Fevers, whatever their causation and
special names, belong to one of three fundamental types,
just as the diverse varieties of men belong to certain funda-
mental races. These three types are—(1) sthenic fever; (2)
asthenic fever; and (3) nervous fever.

Sthenic Fever.—The sthenic or inflammatory type, found
in the young and robust as a result of acute inflammation,
is characterized by violent action at an carly period. It is
ushered in by malaise, chilly sensations or a moderate chill,
want of appetite, nausea and often vomiting, and pain in the
back and limbs. The pulse shows increased pressure, is fre-
quent, full, hard, and incompressible (runs from go to 120);
the face is flushed; the eyes are suffused and intolerant of
light; the skin is dry; the respiration is accelerated; the
mouth is dry, and the tongue is coated. There is thirst,
anorexia, often nausea and bilious vomiting, and constipation ;
headache; an insufficient amount of sleep, and disturbing
dreams when the patient sleeps; he may show a delirium
of an agreeable character. There is aching and soreness
in the back and limbs, and emaciation. The temperature,
which attains its height in from two to four days, rarely
exceeds 103°. The urine is scanty, high-colored, offensive,
and often contains albumin and casts. A fever may be
sthenic in the beginning, but become asthenic later in the
attack. The genuine sthenic type terminates by lysis. An
acute pleuritis in a robust subject affords an example of the
sthenic type of fever.

Asthenic Fever.—The asthenic typhoid or adynamic type
occurs in the weak, the sickly, the debilitated, and in those
at the extremes of life. It is the fever of py®mia, sep-
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ticemia, diphtheria, typhoid, etc., and it is often ushered in
by a chill or chills and profound depression. The pulse is
soft, tremulous, weak, compressible, frequent, and quick (110
to 160). The temperature is elevated (100° to 108°), often for
long periods, and oscillates greatly. Chills may recur; the
respirations are rapid and shallow ; the skin is cold, clammy;,
often drenched with cold sweat; the face is lividly pale; the
eyes sunken and partly closed; the tongue is dry, hard, and
covered with a brown fur; sordes gather on the gums and
tecth; the muscles and tendons twitch (subsultus tendinum) ;
the patient picks at the bed-covers in a bad case (carphalogia);
the appetite is absent, and the powers of assimilation at a
low ¢bb; there are hiccough, great wasting, and diarrhcea;
the urine is scanty, high-colored, often albuminous; the
mental condition is one of torpor, apathy, or stupor, with
low muttering delirium. Bad subsultus, persistent vomiting,
carphalogia, or continued hiccough and a * Hippocratic ”
countenance usually indicate death, which is apt to happen
in coma. The Hippocratic countenance presents the follow-
ing elements : “A sharp nose, hollow eyes, collapsed temples;
the ears are cold, contracted, and their lobes turned out; the
skin about the forehead is rough, distended, and parched,
the color of the whole face being brown, black, livid, or
lead colored.”

Nervous Fever.—The irritative or nervous type is apt to
attend the adynamic type, and is often met with following
carbuncles, sloughing, and late eruptions of pox. The tem-
perature is irregularly elevated (101° to 103°). There are
nervous chills, but not rigors. The mind is fretful, peevish,
anxious, and despondent; pain is magnified; the pulse is
quick, small, jerking, and often irregular; the skin is hot
and dry ; severe headache and pain in the back and limbs
are complained of; insomnia is distressing, and the sleep
obtained is disturbed by vivid dreams; restlessness is pro-
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nounced, and loud noises or bright lights produce much
annoyance.

Traumatic fevers follow a traumatism and attend the heal-
ing of a wound. The forms are—(1) primary wound-fever;
and (2) secondary wound-fever.

Primary wound-fever is a result of the changes going on
in a wound which does not contain pus. It is divided into
two forms: (a) aseptic fever; and () traumatic or surgical
fever.

Aseptic fever appears after a thoroughly aseptic operation
and after a simple fracture or a contusion. It may appear
during the evening of the operation or not until the next
day, and reaches its highest point by the evening of the
second day (100° to 102°). This elevation is spoken of as
the “ post-operation rise.” Besides the fever there are no
obvious symptoms; the patient feels first-rate, and often
wants to sit up; there are no rigors and there is no delirium.
This fever is due to absorption of pyrogenous material from
the wound-area, where clot-tissue and exudate may be ab-
sorbed. The pyrogenous element scems to be fibrin-ferment.
In some cases an aseptic fever may appear after an opera-
tion, and later be replaced by a septic fever. If the tem-
perature remains high after a few days or if other symp-
toms appear, the wound should be examined at once, as
trouble certainly exists.

Traumatic or surgical fever is seen in the healing of in-
fected wounds where there is inflammation, but no pus.
This fever is due to the presence of bacteria in the wound
and the absorption of their ptomaines. It ceases as soon as
free discharge occurs, and its appearance is an indication for
instant drainage. The temperature rises pretty sharply in a
day or so after the operation, ascends with evening exacer-
bations and morning remissions, and reaches its height about
the third or fourth day, when suppuration sets in; the tem-
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perature begins to drop if the pus has free exit, and reaches
normal at the end of a week (see Suppurative Fever). When
the fever begins the wound should be inspected, the stitches
removed where stitch-abscesses exist, and the area drained
and asepticized. The fact that this fever is apt to cease
when suppuration begins led the older surgeons to hope for
pus and to endeavor to cause it to form.

Secondary Wound-fever : Suppurative Fever—This fever,
which is due to the absorption of the ptomaines of pyogenic
cocci, occurs after suppuration has begun, and is found when
the pus has not free exit. If the post-operation rise con-
tinues, or if, after it has gone, a secondary rise occurs, look
out for pus. Suppuration in a wound is indicated by a rapid
rise of temperature—possibly first by a chill. The wound
must at once be drained. In a chronic suppuration, such as
occurs in a tubercular process, there exists a fever with marked
morning remissions and vesperal exacerbations, attended
with night-sweats, emaciation, diarrhoea, and exhaustion.
This is known as * hectic fever;” it is really a chronic sup-
purative fever. The treatment of hectic fever consists in
draining or, if possible, excising the infected area, a nutri-
tious diet, open air, stimulants, tonics, and in giving remedies
for the exhausting sweats.

V. TERMINATIONS OF INFLAMMATION.

Inflammation can terminate in—(1) effusion of serum;
(2) effusion of lymph; (3) formation of pus; (4) ulceration;
and (5) mortification.

Effusion of S8erum.—The so-called “ serum” of inflamma-
tion is not serum at all, but is liquor sanguinis. We meet
with true serum in passive congestions, but not in active
hyperemias. Effusion of serum into connective tissue con-

stitutes cedema ; and into a sac, like the peritoneum, dropsy ;
6
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dropsy being designated by the prefix zydro-, as hydrothorax.
Abdominal dropsy is ascites. Anasarca is general effusion
of serum resulting from altered blood-pressure. (Edema is
made manifest by the signs of inflammation, the swelling
being soft, smooth, and inelastic, and the parts pitting on
pressure. Effusion of serum may be beneficial, unloading
the vessels and hence relieving pain, tension, and hyperazmia.
It can do harm. In connective tissue it may exist in such
quantity as to cut off the circulation of certain areas, thus
causing necrosis. Effusion into a cavity causes pressure on
its contained parts; for instance, in a hydrothorax the lung
is compressed.

Treatment—Edema can be relieved by multiple punc-
tures, but if it threatens necrosis frece incisions must be
made. If the dropsy be considerable, the fluid must be let
out by tapping, aspiration, or incision. Tapping must be
done aseptically, but it offers danger of infection, as air is
bound to enter and be retained. In aspirating use full aseptic
carc. When it is wished to drain the abdomen, the latter
should always be opened with a knife, because an intestine
might happen to be glued to the abdominal wall; hence if
a trocar or a needle were used perforation would take place.
In a moderate cedema there is used locally compression, and
tincture of iodine diluted with an equal bulk of alcohol.
In persistent cedema cmploy frictions with a stimulating lini-
ment.  Internally, salines and diuretics are indicated. The
compound jalap powder is well suited to dropsies. Mercu-
rials can be used, and in severe cases also elaterium.

Effusion of Lymph.—The term “lymph” is a synonym
for fibrinous exudate, coagulable lymph, plastic infiltrate,
solid inflammatory new formation, organized new formation,
indifferent tissue, granulation-tissue, or embryonic tissue.
Here we have effusion of highly albuminous liquor san-
guinis, with proliferation of the blood-corpuscles and the
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fixed conncctive-tissue cells (Fig. 24). Effusion of lymph
means a more severe inflammation than does the effusion
of serum. Lymph may be absorbed or it may be organized
into tissue. If it becomes organized, capillaries form in it

Fi1G. 2.—Recent Lymph, forming False FiG. 25.—Blood-vessels in Granula-
Membrane (Gross). tion (Gross).

by the extension from the surrounding tissue of capillary
loops, which raise up the lymph and form granulations. A
granulation may be defined as a small mass of lymph con-
taining vessels (Fig. 25).

Lymph is divided into two forms—plastic or formative
lymph, that which can be converted into tissue, hence that
which brings about repair; aplastic or croupous lymph, that
which develops no fibres and cannot be converted into
tissue, and which in consequence cannot bring about repair.
Effusion of lymph may be beneficial. It repairs all injurics;
it surrounds and encapsules foreign bodies; it circumscribes
abscesses; and it often prevents pus from evacuating into
a cavity, gluing together structures to make a channel and
leading the pus to the surface. It may be injurious. It forms
adhesions of the brain, pleura, peritoneum, pericardium, and
joints ; it produces opacity in the cornea and adhesions of
the iris; it constitutes the false membrane of the larynx or
trachea; and it causes stricture of the urethra and thicken-
ing of organs.

Treatment—Locally, employ compression, tincture of
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iodine, lead-water and laudanum, alternating hot and cold
douches, friction, and massage; also ichthyol and lanolin.
Internally, use mercurials and iodide of potassium or tartar
emetic. Prof. S. W. Gross recommended the following mix-
ture for inflammatory thickening:

R. Potassii iodidi, gr. x;
Hydrarg. chloridum corros., gr. /g
Antimonii et potassii tartras, gr. f5-—M.

Sig. Three times a day, in half a glass of water, after meals.

Suppuration is a process in which tissues and inflamma-
tory exudates are liquefied by the action of pyogenic cocci,
and it is a common termination of infective inflammation.
Localized suppurations are due to staphylococci; spreading
suppurations, to streptococci. Cocci liquefy exudates and
tissues by peptonizing them. Suppuration can be induced
by the injection of cocci, by their entry through a wound,
and by rubbing them upon the skin. In some rare instances,
especially when the diet has been putrid, they may enter
through the blood. The entry of cocci does not necessarily
mean suppuration, as the healthy human body can destroy a
moderate dose, but a large dose in a healthy, or even a small
dose in an unhealthy, organism almost certainly does. The
pus of all acute abscesses contains cocci, but the pus of
tubercular abscesses does not, unless there be a mixed in-
fection; in other words, pure tubercular pus is not pus at all.

Can suppuration be induced without micro-organisms ?
It is true that the injection of irritants can cause the forma-
tion of a thin fluid which contains no organisms, but this non-
bacterial pus is not pus. The same sort of fluid is formed
by injecting cultures of cocci which have been rendered
sterile by heat, the organisms being killed, their products
being the active agent. Spurious or ‘‘ aseptic ” pus does not
concern us, as it is never found practically. Impaired health
or an arca of lowered vitality predisposes to suppuration.
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The lymphatic glands, medulla of bones, serous membranes,
and connective tissue are especially prone to suppurate.
When a medullary canal suppurates as a result of a blow
that does not cause a wound, we know that the organisms
must have arrived by means of the blood.

Pus may form in twenty-four hours after an inflammation
begins, or it may not form for days. The older surgeons
claimed that pus could do good by protecting granulations
and separating disorganized tissue. It is now held that it is
absolutely harmful by melting down sound tissue and poison-
ing the entire organism. Modern surgery has to a great
degree abolished pus.

If pus stands for a time, it separates into two portions—
(1) a watery portion, the liquor puris or pus-serum, contain-
ing peptone, fat, microbic products, osmazone, and salts, and
not tending to coagulate ; (2) a solid portion, or sediment of
pus cocci, pus-corpuscles (Fig. 26), and broken-down tissue.
The pus-corpuscles are either white blood-cells or the fixed
cells of connective tissue. Some of them are dead, some have
ameeboid movements, some are fatty, others are granular and
contain more than one nucleus, and all are degenerating.
A pus-cell is waste matter, and it cannot aid in repair.

Forms of Pus.—Laundable or healthy pus, a name long in
vogue, is a contradiction, no pus being healthy. In former
days free suppuration after an operation was regarded as a
favorable indication, showing that there was no septicemia,
which disease dries up wound-discharges. At the present
day suppuration after an operation is an evidence of previous
infection, of unpardonable lack of care, or of infection by the
blood. This form of pus is seen coming from a healing
ulcer, and is a yellowish-white or a grecnish fluid of the
consistence of cream, opaque, with a very slight odor if it is

not putrid, and has a specific gravity of about 1.030.

Malignant, watery, or ichorous pus is a thin, watery, putrid
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fluid. It is pus rendered putrid by the organisms of putre-
faction (bacterium termo).

Sanious pus is a form of ichorous pus containing blood
coloring-matter or blood. It is thin, of a reddish color, and

F1G. 26.—Fragmentation of Nucleus in Leucocytes undergoing Transformation into Pus-
corpuscles (Senn).

very acrid, corroding the parts that it comes in contact with.
It is found notably in caries and carcinoma.

Concrete or fibrinous pus, which contains flakes of fibrin
or coagulated fibro-purulent masses, is met with in serous
cavities (joints, pleura, etc.). These masses are found in
infective endocarditis (Bowditch).

Blue pus—The color of blue pus is due to the bacillus
pyocyaneus.

Orange pus, which is due to hamatoidin, follows violent
inflammations in which red as well as white corpuscles are
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exuded, these corpuscles being broken up by the pyogenic
cocci.

Scrous pus is a thin serous fluid containing a few flakes.

Scrofulous or curdy pus is not pus at all, unless the tuber-
cular area has undergone pyogenic infection. '

Gummy pus arises from the breaking down of a gumma
which has outgrown its own blood-supply. It is not pus.

Muco-pus is found in purulent catarrh, that is, in suppura-
tive inflammation of an epithelial structure. It contains pus-
elements and epithelial cells.

Caseous pus comes from the fatty degeneration of pus-
corpuscles or inflammatory exudations. This mass may
calcify. It occurs in tuberculous processes.

Contagious pus is that which contains and conveys the
elements of some specific contagion, such as small-pox or
a chancroid.

Suppuration is announced by the intensification of all in-
flammatory signs. Irregular chills and drenching sweats
are very significant of suppuration in an important structure
or of a wide area. The heat becomes intense, the discolora-
tion becomes dusky, the swelling is much augmented, the
pain becomes throbbing or pulsatile, and there is an increasing
sense of tension. The skin at the focus of the inflammation
becomes adherent to the parts beneath, and fluctuation soon
appcars. This adhesion of the skin is a preparation for a
natural opening, and is what is known as “ pointing.” An
important sign of pus beneath is cedema of the skin. This
is noticcable in empyema or pyothorax and appendicitis.
The above symptoms can be reinforced and their significance
proved by the introduction of an exploring-needle and the
discovery of pus.

Diffused Cellulitis or Phlegmonous Suppuration : Purulent
Infiltration—This process may involve a small area or an
entire limb. It is announced in severe cases by enormous
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swelling, the development of areas which feel boggy, a
dusky-red discoloration, great burning pain, and probably
chills, sweats, and fever. Gangrene of superficial areas is not
unusual. The discharges of the wound, if a wound exists,
dry up, and the wound becomes dry and brown. The adja-
cent lymphatic glands are much enlarged. We find diffused
suppuration in infected compound fractures, in extravasation
of urine, and after the infliction of a wound upon a person
broken down in health. It is not unusual after scarlet fever,
and is typical of phlegmonous erysipelas. The pus is sani-
ous and offensive. This diffused suppuration may widely
separate muscles, and even lay bare the bones. It is a very
grave condition, and may cause death by exhaustion, septic
intoxication, septic infection, py®mia, or hemorrhage from
a large vessel which has been corroded. Cellulitis of a mild
degree may surround an infected wound or a stitch-abscess.
Its spread is manifested by red lines of lymphangitis run-
ning up to the adjacent lymphatic glands. Light cases may
not suppurate, the lymphatics carrying off the poison. Any
case of ccllulitis is, however, a menace, and any severe case
is highly dangerous (sce Erysipclas).

Abscesses.—An abscess is a circumscribed cavity of new
formation containing pus. We emphasize the fact that it is
a circumscribed cavity—circumscribed by embryonic tissue.
A purulent infiltration is not circumscribed, hence it does
not constitute an-abscess. An essential part of the definition
is the assertion that the pus is in a cavity of zew formation,
in an abnormal cavity ; hence pus in a natural cavity (pleural,
pericardial, synovial, or peritoneal) constitutes a purulent
effusion, and not an abscess.

An acute abscess is due to the deposition and multiplica-
tion of pyogenic cocci in the tissues or in inflammatory
exudates. These cocci attack exudates or tissues, form irri-
tants which intensify the inflammation, and by exerting a



PLATE 2.

1. Infiltration of Connective Tissue of Cutis (X 500), with beginning suppuration in the centre
(Sean). 2. Embolus Impacted at Bifurcation of a Branch of the Pulmonary Artery (Green). 3.
Thrombus in the Saphenous Vein (Green). 4. Marasmic Rickets (Pye).
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peptonizing action on interccllular substance and fibrin of the
exudate liquefy tissue and the products of inflammation and
form pus. Within twenty-four hours after their lodgment
the exudation increases in amount, the migrated leucocytes
are found in enormous numbers, the fibres of tissue swell up,
and the connective-tissue spaces are distended with cells and
fluid. The connective-tissue cells, acted on by pus cocci,
multiply by karyokinesis, develop many nuclei, lose their
stellate projections, degenerate, and constitute one form of
pus-corpuscle, leucocytes forming the rest. All the small
vessels are choked with leucocytes, this blocking serving to
cut off nourishment and tending to produce an@mic necrosis.
Liquefaction occurs at many foci of the inflammation, drops
of pus being formed, the amount of each being progres-
sively added to and many foci coalescing (Pl. 2, Fig. 1). The
pus-cavity is circumscribed, not by a secreting pyogcnic
membrane, but by embryonic tissue whose cells and inter-
cellular material have not as yet broken down, and this area
of embryonic tissue is circumscribed by a zone of inflamma-
tion. As an abscess increases in size the embryonic tissue
from within outward liquefies into pus, and the zone of inflam-
mation beyond continually cmarges and forms more lymph.
After a time the inflammation reaches the surface, the embry-
onic tissue glues the superficial to the deeper parts, liquefac-
tion of this lymph occurs, a small elevation due to fluid
pressure appears (pointing), and this elevation thins and
breaks from tension and liquefaction (spontancous evacua-
tion). When an abscess forms in an internal organ or in
some structure which is not loose like connective tissue—
for instance, in a lymphatic gland—a mass of pus cocci,
floating in the blood or lymph, lodges, and these cocci by
means of irritant products cause coagulation necrosis of the
adjacent tissue and inflammatory exudation around it. The
area of coagulation necrosis becomes filled with white blood-
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cells, and the dry necrosed part is liquefied by the cocci.
Suppuration in dense structures causes considerable masses
of tissue to die and to be cast off, and these masses float
in the pus. Death of a mass with dissolution of its ele-
ments is necrosis or inflammatory gangrene.

Formse of Abscesses.—The following are the various
forms of abscesses: acute or pllcgmonous, which follows an
acute inflammation; strumous, cold, lymphatic, tubcrcular, or
chronic abscess is due to tubercle, and does not contain true
pus without there is sccondary infection. It presents no signs
of inflammation. A lymphatic abscess may form in a week
or two, and hence is not necessarily chronic, which term
may mean a persistent non-tubercular abscess; cascous or
cheesy abscess, a cavity containing thick cheesy masses, is due
to the breaking down of tubercular matter; circumscribed
abscess is one limited by embryonic tissue ; diffused abscess
is a collection of pus unlimited by lymph; congestive, grawvi-
tatroe, wandering, or hypostatic abscess is a condition in which
the pus travels from its formation-point and appears at
some distant spot (as a psoas abscess) ; critical or consecutive
abscess is one which arises during an acute disease ; diathetic
abscess is due to a diathesis; embolic abscess is due to in-
fccted emboli; tympanitic or emphysematous abscess is one
which_contains the gases of putrefaction; encysted abscess, in
which pus is circumscribed in a scrous cavity ; fecal or ster-
coraccous abscess is one containing feces because of a com-
munication with the bowel; follicular abscess is one arising
in a follicle; J@matic abscess is that which arises around
blood-clot, as a suppurating h@®matoma ; marginal abscess,
which appears upon the margin of the anus; pyemic or
metastatic abscess is the embolic abscess of pyamia; milk
abscess is an abscess of the breast in a nursing woman;
ossiflucnt abscess, arising from diseased bone; psoas abscess,
arising from vertebral caries, following the psoas muscle and
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usually pointing in the groin; sympathetic abscess, arising
some distance from the exciting cause, such as a suppurating
bubo from chancroid; #hecal abscess is suppuration in a
tendon-sheath ; fropical abscess is an abscess of the liver, so
named because it occurs in tropical countries. It usually
follows dysentery; urinary abscess, caused by extravasated
urine; verminous abscess, one which contains intestinal worms
and communicates with the bowel; syplilitic abscess, which
occurs in the bones during tertiary syphilis; Brodic's abscess
is a chronic abscess of a bone, most common in the head
of the tibia; superfictal abscess, which occurs above the deep
fascia; deep abscess, occurring below the deep fascia; and
residual or Paget's abscess, a recurrence of suppuration, it
may be after years, about the residue of a former abscess.

Acute Abscess.—In an acute abscess a part becomes in-
flamed and embryonic tissue forms; this is liquefied (as
above noted) and laudable pus is produced. If the abscess
is in the brain, in the tonsils, or in the neighborhood of the
rectym, the odor of the pus is apt to be offensive. An acute
abscess can occur in a person of any constitution.

Symptoms : Local Symptoms—Locally there is intensifica-
tion of inflammatory signs: swelling enormously increases,
the discoloration becomes dusky, the pain becomes throbbing
and the sense of tension increases, and the cutancous surface
is seen to be polished and cedematous.

Constitutional Symptoms.—In cases of small collections of
pus in unimportant structures there may be no obvious con-
stitutional disturbance. If the abscess contains much pus or
affects an important part, generally disturbances appear, from
slight rigors or moderate fever to chills, hich temperature,
and drenching sweats. The constitutional condition typical
of an abscess is due to the absorption of retained elements
of pus, and this is known as “suppurative fever.” When
suppuration is long continued, there exists a fever which is
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markedly periodic: the temperature rises in the evening,
attaining its highest point usually between 4 and 8 p. M., and
then sinks to normal or nearly normal in the early morning
(from 4 to 8 A. M.). When the temperature begins to fall
profuse perspiration takes place. This fever is known as
*“ hectic.”

The symptoms of an abscess are somewhat modified by
location. Bone never suffers from acute abscess; sudden
and violent inflammations produce necrosis, and all bone-
abscesses are chronic—that is, slow in formation and pro-
longed in duration. Pain is continued, but not usually
severe; it is boring in character and variable in intensity,
being worse at night. Attacks of synovitis are apt to arise
in the adjacent joint. In abscess of a silent region of the
brain, symptoms may long be entirely absent. The usual
symptoms are headache, vomiting, delirium, drowsiness, optic
neuritis, and often a subnormal temperature. Localizing
symptoms may be present. In but few cases are there fever
and sweats.

Appendicinal abscess results from ulceration and perfora-
tion of the vermiform appendix, aplastic peritonitis circum-
scribing the pus. Its signs are pain, tenderness, often swell-
ing, dulness on percussion, and sometimes fluctuation and
skin-cedema in the right iliac fossa, fever, vomiting, some-
times constipation, and sometimes diarrheea. Stercoraceous
vomiting does not occur.

Abscess of the liver may not be announced by symptoms
until rupture. We may find fever of an intermittent type,
profuse sweats, pain in the back, the shoulder, or the right
hypochondriac region, enlargecment of the area of liver-
dulness, hepatic tenderness, and finally sepsis. Sometimes
there is fluctuation and skin-cedema, the skin being a little
jaundiced. The symptoms vary as the pus invades adjacent
organs.
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Abscess of the lung gives the physical signs of a cavity;
the expectoration is offensive and contains fragments of lung-
tissue. Pyaemic abscesses may not be discovered.

Abscess of the mediastinum causes throbbing retro-sternal
pain, chills, fever, sweats, and often dyspncea. A tumor may
appear which pulsates and fluctuates.

Perinephric abscess usually causes tenderness and pain in
the lumbar region or about the hip-joint, running down the
thigh and accompanied by retraction of the testicle. Indu-
ration, fluctuation, or cedema of the skin may appear.
The constitutional symptoms of suppuration usually exist.

Retropharyngeal abscess causes cough, dyspncea, pain on
swallowing, dysphagia, and altered voice; an examination
discloses a projection on the posterior wall.

Abscess of the antrum of Highmore causes pain, cedema-
tous swelling, and crepitation on pressure.

Abscess of the larynx induces violent cough, pain, inter-
ference with the voice, swallowing, and breathing, and is seen
with a laryngoscope.

Prostatic abscess is manifested by chills, fever, and sweats,
developing during an attack of acute prostatitis.

Diagnosis.—The diagnosis of an abscess rests upon—
(1) its history; (2) fluctuation; (3) pointing; (4) surface-
@dema; and (5) the use of the exploring-needle.

A suspected abscess in a dangerous or important part
under no circumstance should be opened by a bistoury
without knowing that our diagnosis is certainly correct.
This knowledge is obtained by inserting an exploring-needle
and finding the nature of the fluid which exudes. An
abscess made to move with the pulse by resting upon an
artery may be confounded with an aneurysm. The pulse-
movements of an abscess are in one direction only, it does

not enlarge, and if a finger is laid upon either side of it the
fingers will be lifted, but not separated. The pulse-move-
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ments of an aneurysm are in all directions; they are pul-
satile, the tumor grows larger, and the fingers will not only
be lifted, but will also be separated. The exploring-needle
must be used: it will do no harm to an aneurysm if aseptic.
A rapidly-growing, small-celled sarcoma feels not unlike an
abscess; but the exploring-needle discovers blood, and not
pus. A cystic tumor is separated from an abscess by the
absence of inflammation, or, if it inflames, by the nature of
the fluid it contains. Ordinary caution will prevent us from
confounding an abscess and strangulated hernia. A cold
abscess is separated from an acute abscess by the absence
of inflammatory signs.

Prognosis—The prognosis varies according to the number
of abscesses, their location and size, and the strength of the
patient.

Treatment—In the treatment of an abscess there is one
absolute rule which knows no exception, namely, that when-
ever and wherever pus is found the abscess should be evacu-
ated at once, and, after evacuating it, thorough drainage
provided for. It should be opened early, if possible even
before pointing or fluctuation, to prevent tissue-destruction,
subfascial burrowing, and general contamination. In puru-
lent effusion into the pleural cavity (empyema or pyothorax),
resect a portion of a rib, cut away periosteum, incise the
pleura, evacuate the pus, wash out the cavity first with a
14-volume solution of peroxide of hydrogen diluted with
an equal’bulk of water, then with a 1: 3000 solution of cor-
rosive sublimate, then with boiled water; insert a drainage-
tube, dress antiseptically, and immobilize the chest with a
binder, washing out afresh every day. If there be a large
pus-cavity, resect a portion of cach overlying rib to permit
of sinking in of the chest-wall and approximation of the sides
of the pus-cavity (Istlander’s operation). Operations by the
trocar or aspirator are rarely curative. In purulent perito-
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nitis, open the abdomen and flush well with boiled water,
insert a drainage-tube, and wash out the abdomen every day.

Abscess of the liver requires that an incision be made
along the edge of the ribs down to the liver, which organ
is then stitched to the edges of the wound, the abscess
opened and washed out, and a tube inserted. Appendicular
abscess, abscess of lung, of mediastinum, etc., like all other
abscesses, require incision and drainage. In abscess of the
brain the skull should be trephined, the membranes incised,
and the abscess sought for, opened, and drained. In bone-
abscess the bone must be trephined. In an ordinary super-
ficial abscess, after cleansing the parts, make the skin tense,
incise with a sharp-pointed curved bistoury, and let the pus
run out itself, pressure being, as a rule, undesirable. If tis-
sue-shreds block up the opening, they must be picked out
with forceps. If the atmospheric pressure will not cause the
pus to flow out, make light pressure with warm, moist,
aseptic sponges. After the pus has come away, wash the
cavity with peroxide of hydrogen and then with corrosive
solution (I:1000), and pack with iodoform gauze for two
or three days, when the discharge becomes serous. Pursue
rigid antisepsis in dealing with pus. It is true we already
have infection, but we can easily infect with organisms of
putrefaction, making putrid pus. In a decp abscess always
use a drainage-tube for several days.

In a deep abscess or an abscess situated near important
vessels, do not boldly plunge in a knife. Hilton says to
“plunge in a knife is not courageous, as it is without danger
to the surgeon, but may be fatal to the patient.” Remember
also that a large amount of pus displaces normal anatomical
relations. Hilton’s method of opening a deep abscess (as in
the axilla or neck) is to cut through the deep fascia and
then to push into the abscess a grooved director until pus
shows in the groove; along this groove push a pair of dress-
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ing-forceps, shut; after they reach the depths open them
and withdraw, and so dilate the opening; then insert a tube
and wash. In an abscess in the posterior part of the orbit,
after incising transversely a portion of the upper lid, the
abscess should be reached by this method. Always endeavor
to open an abscess at its most dependent part, remembering
that this may depend upon whether the patient is erect or
recumbent. If we do not make the opening at the lowest
point, all the pus will not run out and the walls will not
completely collapse.

In post-pharyngeal abscess opening through the mouth
is dangerous, as pus may enter the larynx. In these cases
it is better, as Hilton advised, to cut down through the
sterno-cleido-mastoid muscle to the fascia below it and push
the director and forceps through this into the abscess.
When an abscess contains diverticula or pouches, the latter
should be slit up or a counter-opening be made. A counter-
opening is made by entering the dressing-forceps at our first
incision, pushing them through the abscess to the point
where we wish to make our counter-opening, opening the
blades, and cutting between them from without inward. The
blades are then closed and projected through the incision;
they are opened to dilate the new door, and closed again upon
a drainage-tube which is pulled through from opening to
opening as the instrument is withdrawn, In empyema from
a wound make a counter-opening by resecting a rib. When
pus burrows, insert a grooved director in each channel and
slit it up with a knife.

Rest is of the first importance in the healing of an abscess,
and we try to obtain it by bandages, splints, and pressure
which will immobilize adjacent muscles and approximate
the abscess-walls. If an abscess is slow to heal, use as a
daily injection peroxide of hydrogen followed by 1:500
corrosive sublimate, or 3 drops of nitric acid to 3j of water,

‘ e N
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or 3 grains of zinc sulphate to 3j of water, or a § per cent.
solution of carbolic acid, or a solution of pyoktanin, 3j of the
concentrated solution to Oj of water, or 20 drops of tincture
of iodine to 3j of water. The constitutional treatment of
an abscess depends upon its severity and upon the import-
ance of the structures involved. In a bad case the patient
should be put to bed, opiates given with a free hand, the
bowels kept active by calomel and salines, skin-activity main-
tained, nutritious food insisted on, and stimulants liberally
employed.

Tubercular abscess, called also chronic, cold, scrofulous,
and lymphatic, is an abscess circumscribed by a distinct
membrane. Ashurst says that the term “chronic” is a bad
one. ‘It refers etymologically only to time. A phlegmon-
ous abscess, if deeply seated, may be of slower development
than a chronic or cold abscess which is superficial.” A
tuberculous abscess is most common in the lymphatic glands,
bones, joints, and subcutaneous connective tissues, and is rare
after the twentieth year. It may contain quarts of curdy pus.
The bacilli of tubercle cause inflammation, and embryonic
tissue is formed, which undergoes coagulation necrosis and
caseation because of the irritation of ptomaines and anzmia
due to the mass 6utgrowing its own blood-supply. First
there forms from embryonic tissue a cheesy matter which
is liquefied into scrofulous, curdy, or tubercular pus. This
really is not pus, as the tubercle bacillus is not pyogenic;
if true pus forms, it is because of a secondary infection with
pus cocci—an accident, and not a part of the natural process
of formation of a cold abscess. A cold abscess may be
absorbed, or may become encapsuled by fibrous organization
of its limiting lymph into the pyogenic membrane.

Symptoms.—The term cold abscess is employed for a
tubercular abscess because it presents no inflammatory signs.

There is no local heat; no discoloration unless pointing
7
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occurs; the parts look paler than natural; pain is absent
in the abscess, though it may exist at the point of origin of
the pus; the pus wanders from its point of origin undcr
the influence of gravity; fluctuation is present unless thick
walls mask it. Constitutional symptoms are absent unless
secondary infection occurs. The tumor may suddenly appear
in some spot—the groin, for instance. The abscess may last
for years without producing pain or annoyance. The explor-
ing-needle will settle the diagnosis. The constitution is in-
variably below normal because of the tuberculous infection,
and the temperature is a little above normal. A cold abscess
which is infected with pus cocci exhibits great inflammation,
and fever rapidly develops. In tubercular disease of the
vertebra the fluid may find its way to the lumbar region,
to the iliac region, or to the immediate neighborhood of
Poupart’s ligament, above or below it.

Retro-pharyngeal or post-pharyngcal abscess is usually due
to caries of the cervical vertebra. A tumor projects from the
postcerior pharyngeal wall, and there is great interference with
respiration and deglutition. Pus from caries of the cervical
vertcbrae may reach the posterior mediastinum by following
the cesophagus, or it may appear in front of or behind the
sterno-mastoid muscle (Edmund Owen).

Duorsal Abscess—The pus in dorsal abscess arises from
dorsal caries, flows into the posterior mediastinum, and
reaches the surface by passing between the transverse pro-
cesses. The pus from dorsal caries may run forward be-
tween the intercostal muscles or between these muscles and
the pleura, pointing in an intercostal space at the side of the
sternum or by the rectus muscle. It may open into the
gullet, windpipe, bronchus, pleura, or pericardium. It may
descend to the diaphragm and travel under the inner arcuate
ligament to form a psoas abscess, or under the outer arcuate
ligament to form a lumbar abscess. A psoas abscess points
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external to the femoral vessels, and is thus distinguished
from a femoral hernia.

lliac abscess comes from lumbar caries, the tumor lying
in the iliac fossa and pointing above Poupart’s ligament.

Psoas abscess is usually due to lumbar caries, the pus
pointing in Scarpa’s triangle external to the femoral vessels.
A psoas or iliac abscess by following the lumbo-sacral cord
and great sciatic nerve forms a gluteal abscess. These
abscesses may open into the bowel, bladder, ureter, or peri-
toneal cavity.

Lumbar Abscess—In a lumbar abscess the pus from dorsal
caries descends bencath the outer arcuate ligament, or the
pus from lumbar caries which collected anterior to or in the
quadratus lumborum muscle flows backward between the
last rib and iliac crest in the triangle of Petit.!

Treatment—If a small cold abscess exists in a superficial
structure, open it with aseptic care, curette its walls, wash
out with 1:1000 mercurial solution, pack with iodoform
gauze, and dress antiseptically. In a day or two remove the
gauze, but continue mercurial dressings. If it be slow in
healing, inject or swab out with a stimulating fluid as in
acute abscess.

Cold Abscess of Lymphatic Glands.—In non-exposed por-
tions of the body the capsule should be incised, dissected
and scraped away, and the cavity swabbed out with pure
carbolic acid and packed with iodoform gauze. If the
abscess is allowed to burst, it will make an ugly scar; there-
fore in exposed portions of the body an effort should be
made to prevent a scar.  When only a little pus exists and
the skin is not discolored, prepare the parts antiseptically
and carry a silk thread by means of a needle through the
skin, through the gland, and out at its lowest point. Dress

! For a lucid description of these abscesses see Owen’s Manual of Anatomy,
from which the above is condensed.
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with gauze. In three days the thread can be taken out and
a firm compress applied. When the gland is almost entirely
broken down and the skin above it is purple and thin, insert
a hypodermatic needle through sound skin into the abscess,
draw off the pus, and inject iodoform emulsion (10 per cent.
of iodoform, go per cent. of glycerin or olive oil). This pro-
cedure is to be repeated when pus again accumulates. By
this means we can often effect a ¢ure in a week or so. When
an abscess breaks or is at the point of breaking, cut away
all purple skin, curette the abscess-walls (the abscess having
become a scrofulous ulcer), remove all remains of gland and
capsule, swab it with pure carbolic acid, and dress with
iodoform and corrosive gauze.

Large Cold Abscesses—In view of the facts that these
abscesses may cause no trouble for years and that an opera-
tion may be fatal, some eminent surgeons are opposed to an
operation unless the abscess is marching toward inevitable
rupture or is disturbing the functions of organs by pressure.
Most practitioners believe, however, that this mass of tuber-
culous matter is a source of danger through being a depot
of infective organisms which may overwhelm the system,
and that death will not occur in the hands of the operator
who employs with intelligence strict antisepsis. In no other
cases is attention to every detail more important, as infection
is very easy, and probably means death.

In many cases aspiration can be employed to empty the
cavity, after the pus runs out, injecting either a 10 per cent.
iodoform emulsion to the amount of 3iij, or 3iij of a § per cent.
ethereal solution of iodoform. After injecting the emulsion
squeeze and manipulate the fluid into every nook and cranny.
The American Text-book of Surgery advises the injection of
from 1 to 3 ounces of the following preparation: Iodoform,
10 parts; glycerin, 20; mucil. gum Arab,, 5; carbolic acid, I;
water, 100.

-
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Whatever fluid is chosen, the operation must be repeated
three or four times at intervals of four weeks. It is danger-
ous to inject large amounts of iodoform, as poisoning will
be produced. When iodoform poisons, the patient has a
metallic taste in his mouth, subjective foul odors in the nose,
the nose and eyes water, and the stoach is disturbed. In
bad cases we find insomnia, loss of memory, variable emo-
tions, headache, and violent mania alternating with coma.
If aspiration and injection fail, open, under rigid antisepsis,
the most dependent portion of the abscess, scrape it well,
and over-distend with a 1:1000 solution of warm corrosive
sublimate, which should be washed out with warm boiled
water. With a long probe find the highest point of the
cavity, and make a counter-opening, scrape well, search for
and remove carious bone, flush out the whole area with
corrosive sublimate, wash out this mercurial solution with
boiled water, and either make tube-drainage from opening to
counter-opening and from bone to counter-opening or pack
the entire cavity with iodoform gauze. If hemorrhage is
severe, after injecting with hot water the opcning must be
packed. When a large abscess breaks of itself, it should at
once be drained and asepticized as above. In the treatment
of a cold abscess give nutritious food, cod-liver oil, quinine,
iron, and the mineral acids. Removal to the sca-side is often
indicated, and mechanical appliances may be needed for dis-
cases of the bones and joints. If secondary infection docs
occur, the patient develops hectic fever (q. v.).

VI. ULCERATION AND FISTULA

An ulcer is a loss of substance due to necrosis of a super-
ficial structure. The action of the pus cocci is the same
as in an abscess. A broken abscess becomes an ulcer, and
an ulcer is a half-section of an abscess. The floor of an
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ulcer consists of embryonic tissue and corresponds with
the abscess-wall. An abscess arises from molecular death
in the tissues; an ulcer, from molecular death of a free sur-
face. An ulcer must not be confounded with an excoriation.
In an ulcer the corium is always, and the subcutaneous tis-
sue is generally, destroyed, and a scar is left after healing.
In an excoriation the mucous layer of epithelium is exposed,
or this is destroyed and the corium exposed. The corium
is never destroyed, and no scar remains after healing.

Necrosis can arise from—(1) Inflammation. The pressure
of the exudate can cut off the circulation, or bacteria may
directly destroy tissue. Suppuration occurs. (2) The action
of pus cocci, causing primary cell-necrosis. (3) Bacteria of
putrefaction and cocci of suppuration acting upon a wound.
(4) Traumatism or irritants, producing at once stasis, which
is added to by secondary inflammation, the exudate under-
going purulent liquefaction.. (5) Prolonged pressure. (6)
Deficient blood-supply. (7) Faulty venous return. (8) De-
generation of a neoplastic infiltration (gummatous, malig-
nant, or tubercular). (9) Trophic disturbance. (10) Nutri-
tional disturbances (as scurvy). Most ulcers are due to pus
cocci, and even those that arise from somcthing else (as
gummatous degeneration) are apt to suppurate.

Classification.—Ulcers are classified into groups accord-
ing to the condition of the ulcer and the associated con-
stitutional state. In the first group we find the varicose,
hemorrhagic, acute, chronic, irritable, neuralgic, etc. In the
second group are placed the strumous, syphilitic, senile,
scorbutic, etc.  All ulcers, whatever their origin, are either
acute or chronic, and such conditions as great pain, hemor-
rhage, cedema, exuberant granulations, phaged®na, slough-
ing, struma, gout, syphilis, scurvy, etc. are to be looked upon
as complications. The leg is so common a site of ulcers as
to warrant special description.
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Acute ulcer of the leg may follow an acute inflammation
and may be acute from the start, or may be first chronic and
become acute. It is characterized by rapid progress and
intense inflammation. In shape these ulcers are usually
oval. The bottom of an acute ulcer is covered with a mass
of gray aplastic lymph, or it may have upon it large green-
ish sloughs. The edges are thin and undermined. The dis-
charge is very profuse and ichorous, excoriating the sur-
rounding parts. The adjacent surface is inflamed and cedem-
atous. There is much burning pain. When the ulcer
spreads with great rapidity and becomes decper as well as
larger in surface-area, it is called “ phaged®nic.” If sloughs
form, this indicates that tissue-death is going on so rapidly
that the dead portions have not time to break down and be
cast off. Limited stasis produces molecular death; more
extensive stasis, a slough. Constitutionally, there is gastro-
intestinal derangement, but rarely fever.

Treatment—In treating an acute ulcer of the leg, give a
dose of blue mass or calomel, followed in eight or ten hours
by a saline (3ij each of Rochelle and Epsom salt). Order
light diet. Deny stimulants except in diphtheritic ulcer.
Administer opium if pain is severe. Usc a spray of per-
oxide and the scissors and forceps to get rid of sloughs, and
after their removal wash the ulcer with corrosive sublimate.

If the sloughs cannot be removed, use the antiseptic poultice.
After asepticizing, local bleeding is of great value. Tic a
fillet below the knee, make multiple puncturces, and let the
paticnt sit with his leg in tepid water until cight or ten
ounces of blood have been lost; then untic the fillet and
dress with antiseptic poultices, keeping the leg clevated. In
two days paint around the ulcer with equal parts of tincture
of iodine and alcohol, and repeat this treatment every day,
dressing the ulcer with iodoform, covering it with gauze, and
producing pressure by means of a roller.
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Many cases do very well on the local use of lead-water
and laudanum and the roller after bleeding. If the discharge
is offensive, use gr. iij of chloral to every 3j of lead-water.
The use around an acute ulcer of a 25 per cent. ointment
of ichthyol is highly valuable. If sloughs continue to form,
touch with a 1: 8 solution of acid nitrate of mercury or with
a pure solution of carbolic acid and reapply antiseptic poul-
tices. If an ulcer continues to spread, clean it up with per-
oxide of hydrogen, dry with absorbent cotton, touch with
nitrate-of-mercury solution (1 : 8), and apply a poultice. Do
this every day until it ceases to extend and granulations
begin to form.

In an ulcer covered with a great mass of aplastic lymph,
touch it daily with solution of silver nitrate (gr. xl1 to 3j)
or with acid nitrate of mercury (1:15) and dress with iodo-
form and gauze. Give internally tonics, stimulants, and good
food. In any case, when granulations form we should dress
antiseptically with dry dressings, but we can employ a non-
irritant ointment, such as cosmoline. If granulation is slow,
touch every day with a solution of silver nitrate (gr. x to 3j)
and dress antiseptically, or with a stimulating ointment
(resin cerate or 3j of ung. hydrarg. nitratis to 3vij of ung.
petrolii), or with an ointment of copper sulphate, gr. iij to 3j,
or with 3 drops of nitric acid to 3j of gum Arabic or cotton.

Chronic ulcer of the leg is characterized by low action and
slow progress. It may be chronic from the start, or it may
result from acute ulcer. More usually it is found as a soli-
tary ulcer two inches above the internal malleolus. Syphi-
litic ulcers occur in a group, are often crescentic, and are fre-
quent upon the front of the knee. A chronic ulcer is circu-
lar or oval, and is surrounded by congested, discolored, and
indurated skin, this-induration being due to embryonic tissue,
and there is often eczema or a brown pigmentation of the
neighboring skin. The bottom of the ulcer is uneven, and
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usually possesses granulations each of which is the size of
a pin-point, red, and which may be exuberant or may be
cedematous. If granulations are absent, the ulcer has the
appearance of a bit of liver. The edges are thick, turned
out, and not sensitive to the touch. Occasionally they are
thin and undermined. Some ulcers are thick, indurated, and
adherent ; this prevents healing by antagonizing contraction.
Treatment.—In treating a chronic ulcer, give a saline every
day or so. Treat any existing diathesis. Insist on rest and,
if possible, elevation. Asepticize the ulcer. Draw blood by
shallow scarifications of the bottom of the ulcer and the skin.
If the ulcer is adherent, make incisions like either of those
shown in Figure 27, each cut going
through the deep fascia. These incis-
ions, besides permitting contraction,
allow granulations to sprout in them,
which eventuate in the absorption of
the exudate. After incision keep the
part elevated and dressed antiseptically herent Uleer-
for two days. In two days after scarification or incision,
scrape the ulcer with a curette until sound tissue is reached,
and make radiating incisions through its edge. Usc anti-
septic poultices for two days more, then paint around the
ulcer with tincture of iodine and alcohol (I :3) and dress the
leg with hot lead-water and laudanum. When healing begins,
treat as outlined for healing acute ulcer (p. 103).
Complications.—Reniove by scissors and forceps any use-
less tissue. Take out dead bone; slit sinuses; trim over-
hanging edges. Treat eczema by attention to the bowels
and stomach, and locally by washing with Johnson's ethereal
soap and by the use of powdered oxide of zinc or borated
talcum, the leg being wrapped in cotton. Avoid ordinary
soap, grease, and ointment. Varicose veins demand cither
ligation in several points, excision, obliteration with Vienna
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paste, or the continued use of a flannel roller or a Martin
bandage. Inflammation is met by rest, clevation, and paint-
ing the neighboring parts with dilute iodine, and by the
use of a hot solution of lead-water and laudanum. For
calloused edges employ radiating incisions or cut them away.
Ordinary thick edges can be strapped. In strapping use adhe-
sive plaster and do not completely encircle the limb. When
the parts are adherent, completely or partly surround the sore
with a cut through the deep fascia. If the bottom of the ulcer
is foul, dry it and touch with a solution of acid nitrate of
mercury (1:8) or with a solid stick of silver nitrate. Repeat
this every third day and dress with an antiseptic poultice
until granulations appear. Superfluous granulations (proud
flesh) should be cut away or mowed down with silver nitrate.

When a man having an ulcer must go out, use a firmly-
applied roller, or, better still, a Martin bandage. This bandage,
which is made of red rubber, limits the amount of arterial
blood going to the ulcer and favors venous flow from the
sore and its neighborhood. The bandage should be used
as follows: Before getting out of bed, spray the sore with
hydrogen peroxide by means of an atomizer, dry off the
froth with cotton, wash the leg with soap and water, dry it,
and put on the bandage—all of which should be done
before putting a foot to the floor. At night, after getting in
bed, take off the bandage, wash with soap and water, and
dry it, and again cleanse thc leg and ulcer. If these rules
are not strictly observed, the Martin bandage will produce
pain, suppuration, and eczema of the leg. Irritable ulcer is
due to exposure of a nerve and destruction of its sheath.
Find with a probe the painful granulation and divide it with
a tenotome, or curette the ulcer or burn it with solid stick
of silver nitrate. If hcaling entirely fails, skin-graft. There
are two methods of skin-grafting—(1) Reverdin’s and (2)
Thiersch’s. (Sce Flastic Surgery.)
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Ulcers in any Region.—7Vie fungous or exuberant ulcer is
especially common in burns and other injuries when cica-
tricial contraction causes venous obstruction. These granu-
lations bleed when touched. Burn or cut them off with a
sharp knife, stop hemorrhage if there be any, and strap or
use the rubber bandage.

Erethistic, irritable, or painful ulcers, which are very sensi-
tive, are due to the exposure of a nerve-filament. They are
especially found near the ankle, over the tibia, in the anus
(fissure), or in the matrix of the nail (in ingrowing nail).
Curette an erethistic ulcer, and touch with pure carbolic acid
or with the solid stick of silver. Chloral, gr. xx to the
ounce, allays the pain; so does cocaine for a time.

Pragedenic Ulcer—The phagedanic ulcer, which means
the profound microbic infection of tissues debilitated by
local or constitutional disease, is commonly venereal. This
ulcer has no granulations and is covered with sloughs; its
edges are thin and undermined, and it spreads rapidly in
all directions. It requires the use of strong caustics or the
Paquelin cautery followed by iodoform dressing. Internally,
use tonics and stimulants.

A rodent or Jacob's ulcer is a superficial epithelioma devel-
oping from sebaceous glands, sweat-glands, or hair-follicles.

Decubital ulcer, or bed-sore, is due to pressure upon an area
of feeble circulation.

Neuro-paralytic or trophic ulcer is due to impairment of
the trophic centres in the cord.

The perforating ulcer, a name given by Vesigne, commonly
affects the metatarso-phalangeal joint or the pulp of the
great toe about a corn. The parts about the corn inflame,
and pus forms which runs into the bone. A sinus evacuates
the pus by the side of the corn! As this ulcer may be
present in anasthetic leprosy, paralyzed limbs, and tabes

!See Treves in Lancet, Nov. 29, 1884.
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dorsalis, and as the part on which it occurs is apt to be
sweaty, cold, and possessed of impaired sensation, and as the
sore may be hereditary, it is usually set down as trophic
in origin. Treatment of a perforating ulcer consists, accord-
ing to Treves, in going to bed and poulticing. Every time
a poultice is removed the raised epithelium around the ulcer
is cut away and then the poultice is reapplied. In about
two weeks an ulcer remains surrounded by healthy tissue.
Treves treats this sore with glycerin made to a creamy con-
sistency with salicylic acid to each ounce of which m x of
carbolic acid have been added. He directs the patient to
wear during the rest of his life some form of bunion-plaster
to keep off pressure. If in a perforating ulcer the bone is
diseased, it must be removed. This ulcer tends to recur in
the same spot or in adjacent parts, and it may be necessary
to amputate the toe or the foot.

Epitheliomatous, sarcomatous, tuberculous, and syphilitic
ulcers are considered under their respective heads.

Fistula.—A fistula is an abnormal communication between
the surface and an internal part of the body, or between two
natural cavities or canals. The first form is seen in a rectal
fistula, a urethral fistula, or a biliary fistula, and the second
form is scen in a vesico-vaginal fistula. Fistule may result
from congecnital defect, as when there is failure in the closure
of the branchial clefts, sloughing, traumatism, and suppura-
tion. Fistule are named from their situation and communi-
cations. (Fig. 166).

A sinus is a tortuous track opcning usually upon a free
surface and lcading down into the cavity of an imperfectly-
healed abscess. A sinus may be an unhealed portion of a
wound. Many sinuses may be due to pus burrowing sub-
cutaneously. A sinus fails to heal because of the presence
of some fluid (as saliva, urine, or bile); because of the
existence of a foreign body, as dead bone, a bit of wood,
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a bullet, a septic ligature, etc.; or because of rigidity of the
sinus-walls, which rigidity will not permit collapse. The
walls of a tubercular sinus are lined with a material identical
with the pyogenic membrane of a cold abscess. Sinuses
may be due to the want of rest (muscular movements) and
to general ill-health.

Treatsnent—In treating a fistula remove any foreign body,
lay the channel open, curette, swab with pure carbolic acid,

and pack with iodoform gauze. Fresh air, good food, and
tonics should be ordered.

VII. MORTIFICATION OR GANGRENE.

Mortification or gangrene is death in mass of a portion
of the living body—the dead portions being visible—in con-
trast to ulceration or molecular death, in which the dead
particles are too small to be seen and are cast away. In
gangrene the dead portions may either desiccate or putrefy.
Gangrene may be due to tissue-injury, either chemical or
mechanical, to failure of the general health, to circulatory
impairment, or to microbic infection. Molar dcath of bone
is called * necrosis.” When the gangrened portion is entirely
dead, the process is spoken of as * sphacelus.”

Classification.—Gangrenes are divided into the following
three great groups:

(1) Dry gangrene, which is due to circulatory interference,
the arterial supply being decreased or cut off. As venous
return is still active, all fluid is taken up from the tissucs,
which shrivel up and mummify.

(2) Moist gangrene, which is due to interference not only
with arterial ingress, but also with venous return or capillary
circulation, the dead parts remaining moist.

(3) Septic gangrene, arising from virulent septic matter
coming from outside.
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There are many gangrenous processes which belong under
one or other of the above heads, namely: cangenital gan-
grene, a rare form existing at birth; constitutional gangrene,
arising from a constitutional cause, as diabetes; cutancous
gangrene, which is limited to skin and subcutaneous tissue,
as in phlegmonous erysipelas; gaseous or emphscmatous
gangrene, in which the subcutancous tissues are filled with
putrefactive gases and crackle on pressure; diabetic or gly-
cemic, due to diabetes; lospital gangrene, which is defined
by Foster as specific serpiginous necrosis, the tissues being
pulpefied: some consider it a traumatic diphtheria; co/d
gangrene, a form in which the parts are entirely dead
(sphacelus); kot gangrene, which presents some inflamma-
tion, as shown by heat; idiopathic gangrene, which has no
ascertainable cause; mixed, which is partly dry and partly
moist; primary, in which the death of the part is direct, as
from a burn; sccondary, which follows an acute inflamma-
tion; multiple, a gangrenous ccthyma; pressurc, which is
due to long compression ; purpuric or scorbutic, which is due
to scurvy; Raynaud’s or idiopathic symmetrical, which is due
to vascular spasm from nerve-disorder; senile, the dry gan-
grene of the aged; wenous or static, which is due to obstruc-
tion of circulation, as in a strangulated hernia; #trophic,
which is due to nutritive failure by reason of disorder of
the trophic nerves or centres; thromébotic, which is due to
thrombus; emébolic, which is due to embolus; and decubital
gangrene, from bed-sores.

Dry or chronic gangrene, Pott’s gangrene (Fig. 28), arises
from deficiency of arterial blood. In a person with healthy
arteries dry gangrenc can result by injury of the main trunk
of an artery (lodging of an embolus, ligation, or laceration).
Gangrene only follows injury when the anastomatic circu-
lation fails to sustain the part. When, for instance, an em-
bolus lodges and causcs gangrenc, the case runs the following
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course: Sudden severe pain at the seat of impaction, and
also tenderness; pulsation above, but not below, this point;
the limb below the obstruction is blanched, cold, and an-
@sthetic; within forty-eight hours, as a rule, the gangrene
has mapped out its area; the limb becomes blue, reddish,
greenish, and then black; the skin itself becomes shriveled
and its outer layer stony or like horn. The entire part may
become as dry as a mummy, but usually there are spots
where some fluid remains, and these spots are soft and
moist, and the dead tissue where it joins the living is sure
to be moist. The contact of dead with living tissue causes

F1G. 28.—Chronic Gangrene of the Feet (Gross).

inflammation in the latter tissue, a bright-red line forms,
and we have exudation, suppuration, and ulceration. This
line of ulceration in the sound tissues is called the *line of
demarcation,” it being Nature's effort at amputation, which
in time may get rid of a large portion of a limb, and then
heal as any other uleer.

Senile gangrene is a form of dry gangrene due to fecble
action of the heart plus obliterating endarteritis or atheroma
of peripheral vessels. The vessels do not properly carry
blood, and may at any time be occluded by thrombosis.
Senile gangrene most often occurs in the toe or the foot.
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Svmptoms—A man whose vessels are in the state above
indicated is generally in feeble health and has a fatty heart
and an arcus senilis (a red or white line of fatty degeneration
around the cornea). His feet feel cold and numb, and they
*“go to sleep” very easily. The arteries are felt as rigid
tubes like pipe-stems. A very slight injury of a toe will
produce extensive inflammatory stasis, which completely
cuts off the blood-supply and causes gangrene of the part.
Gangrene is usually announced by a blue spot, followed by
a vesicle which lets out bloody serum and has a dry floor.
The tissues adjacent to the dead toe become victims to stasis
and gangrene, and the process ascends until it reaches tissue
whose circulation is sufficiently good to permit of ulcera-
tion instead of gangrene, when a line of demarcation forms.
Before the line of demarcation forms there is some burning
pain; after it forms pain is rarely present. If embolism in
a discased vessel caused the gangrene, the pain is severe.
In senile gangrene the periphery is always dry, the part
nearer the body being generally somewhat moist. A line
of demarcation may start, but prove abortive, the tissue
mortifying above it. This proves that tissue near the line
is in a statc of low vitality. An entire leg can die. When
a limited arca is gangrenous, constitutional symptoms are
trivial or are abscnt, but when a large area is involved we
find the fever of septic absorption. Death may ensue from
exhaustion caused by sleeplessness and pain, from septic
infection, or from e¢mbolism of internal organs.

Treatment of Scnile Gangrene—When injury of an artery
causes us to fear dry gangrene, the patient should be placed in
bed and the part relaxed, massage employed from time to time,
and the part be kept wrapped up in cotton-wool and warmed
with hot bottles or water-bags. If gangrene begins, wait for
a line of demarcation and amputate well above it. While
waiting for the line to form, dress the dead part antiseptically,

aa - -
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induce sleep, and give good food, tonics, and stimulants.
If a person is of the type in which there is danger of senile
gangrene, he should be cautioned against injuring his feet,
especially cutting his corns carelessly, which is highly dan-
gerous; any wound, however slight, requires rest and anti-
septic dressing. He must wear woollen stockings, put a
hot-water bag to his feet on cold nights, and attend to his
general health. A little whiskey after each meal is indicated.
When gangrene occurs, if it shows a tendency to limit
itself, we must wait for a line of demarcation and then
amputate high up. If the gangrene shows no tendency
to limit itself, or if the patient develops sepsis or exhaustion,
at once amputate high up. The best point at which to
amputate is above the knee, so that the deep femoral, which
rarely occludes, will nourish the flap. Never amputate below
the tubercle of the tibia. Some operators disarticulate at
the knee-joint. Heidenhain affirms that so long as the gan-
grene is limited to one or two toes we should merely treat
it antiscptically, elevate the limb, and wait for the dead part
to be cast off spontaneously ; if, however, it extends to the
dorsum or sole of the foot, amputate at once above the knee.
He further states that gangrenc of the flaps almost always
occurs in amputation below the knee, and high amputation
is indicated in advancing gangrene with or without fever.!
In moist or acute gangrene (Fig. 2g) the dead part remains
moist and putrefies. It results from interference with venous
return or capillary flow, as well as from arterial ingress. It
is seen in a limb after ligature or destruction of its main
artery and vein, after long constriction, and after crushes and
lacerated wounds. Moist gangrene may follow acute inflam-
mation, or may be due to local constriction (strangulated
hernia), crushing, chemical irritants, heat, and cold.

Moist gangrene of a limb is seen typically when both vein

Y Dewtsche medicinische Wochenschrift, 1891, p. 1087.
8
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and artery are tied. The leg swells and is pulseless, the
skin becomes cold and livid, and is raised up into blebs
which contain sero-sanguineous fluid. The extremity swells
enormously, there is pain at the seat of obstruction, and
septic symptoms quickly develop. The bulle break and
disclose the deeper structures, which are swollen and cedem-
atous. The feetor is horrible. Portions of the extremity
become emphysematous. A line of demarcation soon forms.

F1G. 29.—Acute Mortification (Gross).

Moist gangrene from inflammation is due to pressure
of the exudate cutting off the blood-supply. It occurs in
phlegmonous erysipelas. When an inflammation is about
to terminate in gangrene, all the signs of inflammation, local
and constitutional, incrcase; when gangrene occurs, they
cease, bulle appear, emphysema is noted, with great swell-
ing and all the other symptoms.

Treatment of Moist Gangrenc.—In moist gangrene of a
limb we should wait for a line of demarcation and then
amputate clear of and above it. Dress the dead parts anti-
septically while waiting. Give opium, tonics, good food, and
stimulants. In inflammatory gangrene relieve tension by
incisions and then cut away the dead parts. Stimulate freely
and feed well.

Septic gangrene is divided into—(1) traumatic spreading
gangrene ; (2) hospital gangrene; (3) phagedana; (4) noma
vulva; and (5) cancrum oris.
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Traumatic spreading gangrene results from a virulent
infection of a severe wound. It is commonest after com-
pound fractures, and begins within forty-eight hours after
the accident. It does not begin at the periphery, as does
ordinary traumatic moist gangrene, but at the wound-edges,
which turn red, green, and finally black. The entire limb
swells from cedema, the skin peels away, and emphysema
sets in. The gangrene spreads up and down from the
wound, and in thirty-six hours may involve an entire limb.
No line of demarcation forms. The system is soon over-
whelmed with ptomaines, and the patient has septic intoxi-
cation, or he passes into profound collapse with subnormal
temperature.

Treatment.—In treating traumatic spreading gangrene a
line of demarcation need not be waited for, as none can form.
Amputation should at once be performed high up and stimu-
lants must literally be poured into the patient.

Hospital gangrene or sloughing phagedena is a disease
that has practically disappeared from civilized communities.
It formerly occurred in crowded, ill-ventilated hospitals.
Some consider it traumatic diphtheria. Koch thinks it is
due to streptococci. Jonathan Hutchinson says, “ Hospital
gangrene is set up by admitting to the wards a case of
syphilitic phaged®na.” It may show itself as a diphtheritic
condition of a wound, as a process in which form sloughs
like masses of tow, or as a phagedxnic ulceration. The
surrounding parts are inflamed and painful, and buboes form
in adjacent lymphatic glands. The system passes into a low
septic state.

Treatment—In treating hospital gangrene ether should be
given, the large sloughs removed with scissors and forceps,
the part dried with cotton and cauterized with bromine. Take
a tumblerful of water and into it pour the bromine: this falls
to the bottom; draw it up with a syringe and inject it into
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the depths of the wound. Iodoform should be “shovelled”
on and antiseptic poultices be used until the sloughs separate,
when the sore is treated as an ordinary ulcer. If a limb is
hopelessly damaged by this form of gangrene, we must wait
for a line of demarcation and amputate.

Special Forms of Gangrene.—Symmetrical or Raynaud'’s
gangrene arises in severe cases of Raynaud's disease. Itis
a dry gangrene. Raynaud’s disease, a vaso-motor neurosis
seen in children and young adults, is characterized by attacks
of cold, dead bloodlessness in the fingers or toes as a result
of exposure to cold or of emotional excitement (local syn-
cope). In the more severe cases we may have capillary
congestion and livid swelling (local asphyxia). Chilblains
belong in this group. The patient complains of pain, ting-
ling, and stiffness. It is after local asphyxia that the gan-
grene may appear.

This gangrene is usually seen upon the ends of the fingers
or the toes, but it may attack the lobes of the ears, the tip of
the nose, or the skin of the arms or the legs. When gan-
grene is about to occur, the local asphyxia at that point
deepens, ana®sthesia is complete, and the part blackens and
becomes cold. The epidermis is now raised up into blebs,
which rupture and expose dry surfaces. A line of demarca-
tion forms, and the necrosed area is removed as a slough.
Widespread gangrene from Raynaud’s discase is rare; there
is not often involved a large area—only a small superficial
portion. Somctimes the disease is scen upon the trunk.
These attacks recur again and again, arc often accompanied
by hamoglobinuria (Osler), and are sometimes excited by
cold or by mental disturbance. The pathology is uncertain.
Local syncope is thought to be due to vascular spasm, and
local asphyxia to some contraction of the arterioles with
dilatation of the capillarics and venules.

Treatment of Raynaud’s Discase—When attacks of Ray-
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naud's disease are so severe as to threaten gangrene, the
patient should be put to bed; if the feet are affected, elevate
the legs, wrap the extremity in cotton-wool, and apply heat.
If the hands are affected, they should be elevated, wrapped
up, and the arm and hand be warmed. Massage is useful.
When gangrene occurs, dress the part antiseptically until a
line of demarcation forms, and then dispose of the dead parts
by scissors, forceps, and antiseptic poultices. If amputation
becomes necessary, which will rarely be the case, wait for
a line of demarcation.

Diabetic gangrene resembles in many points senile gan-
grene, but the dead portions remain somewhat moist and
putrefy. Diabetic gangrene is most usually met with upon the
feet and legs, but it may attack the genital organs, thigh, lung,
buttock, eye, back, finger, or neck (Hunt). It may begin in
a perforating ulcer, or, as in senile gangrene, a trivial injury
is apt to be the exciting cause. It spreads slowly, but more
rapidly than senile gangrene. There is little tendency to the
formation of any line of demarcation. Surgeons have become
shy of amputating in such cases, but the experience of Kuster
of Berlin proves conclusively that an amputation should be
performed at once in diabetic gangrene, and should be done
above the knee. If we operate below the knee, the flaps
will become gangrenous. It has been noted that sugar will
sometimes disappear from the urine after an amputation.
Of cleven amputations by Kuster, six rccovered and five
died; and of these five, three had albumin in the urine as
well as sugar.!

Gangrene from ergotism is a peripheral dry gangrene
arising from tonic vascular contraction produced by the ergot
in bread made from diseased rye. The gangrene is preceded
by anasthesia, muscular cramp, tingling pains, itching, and

!See the convincing article of Chas. A. Powers in Amer. Journal of Med.
Sciences, 11th Nov., 1892.
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“gradual blood-stasis in certain vascular areas” (Osler).
This form of gangrene occurs in epidemics where rye-bread
is largely used, but is very rare in the United States. It
usually affects the fingers or toes, but may involve an entire
limb. In acute cases death occurs in from seven to ten
days.! In chronic cases await a line of demarcation and then
amputate. '

Gangrene from Frost-bite.—When parts have been badly
frozen, the peripheral parts dry up, being deprived of all
blood because of contraction of the vessels. When a patient
so afflicted is brought into a warm atmosphere, blood cannot
run into the dead part, and the living tissues in contact with
it inflame, forming a line of demarcation. Hence we note
that severe frost-bite causes dry gangrene. If a part which
is not so badly frozen is brought suddenly into a warm
atmosphere, inflammation takes place when the blood runs
into the deadened tissues, and moist gangrene results. A
frost-bite in which the skin is livid and not as yet gangrenous
should be treated by frictions with snow or towels soaked
in iced water. As the skin becomes warmer and congestion
disappears the part should be wrapped up in cotton-wool.
A sufferer from frost-bite should not suddenly be brought into
a warm room. When the parts are dead or when gangrene
follows, if only small areas be involved, allow the dead part
to come away spontaneously, wrapping it up in the mean
while with antiseptics; if removal be delayed by cartilage,
ligament, or bone, cut through the retaining structure.
If amputation is necessary, await a line of demarcation, as
we are not sure how high tissue-damage cxtends, and to
amputate through devitalized parts would mecan renewed
gangrene.

Noma, or cancrum oris, is a gangrene beginning as a
sloughing ulcer on the gums or checks, and affecting young

! Pick, in Heath's Surgical Dictionary.
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children who live amid filth and squalor or who are conva-
lescing from acute fevers. This disease may destroy large
portions of the cheeks and jaws. The constitutional symp-
toms are diarrheea, fever, and great exhaustion. Death is
the usual result, due frequently to septic broncho-pneumonia
(Bowlby). Lingard has found a bacillus which he believes
is causative of noma.

The treatment of noma consists in destruction of the dis-
eased tissue by nitric acid or the cautery, the use, locally
and often, of peroxide of hydrogen and antiseptic washes,
and, internally, the employment of good food, stimulants,
and tonics.

Bloughing is a process of ulceration by which visible por-
tions of dead tissue are separated. These visible portions
are called *sloughs;” if they were large they would be
called ““ gangrenous masses.” A large slough is a gangre-
nous mass; a small gangrenous mass is a slough; there is
no difference in the process, which corresponds to the forma-
tion of a line of demarcation. Sloughing requires thorough
cleansing, removal of the sloughs, and antiseptic treatment.

Phagedeena is a process (most common in a venereal sore)
in which the surrounding tissues are rapidly eaten up, the
sore becoming jagged and irregular, with a sloughy base
and thin edges; the discharge is thin and reddish, and the
encircling tissues are deeply congested. This ulcer has no
tendency to heal. It is due to a specific poison which is not
yet isolated. Noma wulve is a form of phagedena which
attacks the genitals of little girls who are unhealthy, dirty,
or convalescent from a specific fever.

The treatment of phagedena consists in repeated touching
with tincture of chloride of iron and the local use of iodo-
form, the employment of continued irrigation, or the appli-
cation of the cautery, chemical or actual. Whatever else is
done, tonics, stimulants, and nutritious diet must be given.
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Decubital Gangrene or Bed-sore; Decubitus.—A bed-
sore is the result of local failure of nutrition in a person whose
tissues are in a state of low vitality from disease or from
injury. Such sores are due to pressure, aided by the presence
of urine, of faeces, and of sweat, to wrinkling of the shcets,
or to the dropping of foreign bodies (such as crumbs) in the
bed. These ordinary pressure-sores arise like splint-sores
due to the pressure of a splint upon the tissues over a bony
prominence. They occur over the heels, elbows, scapula,
trochanters, sacrum, and nucha. The pressure interferes
with the blood-supply, the wcakened tissues inflame, vesica-
tion occurs, sloughs form, and an ugly ulcer is exposed.

The acute bed-sore of Charcot is seen during certain dis-
eases and after some injuries of the nervous system. These
sores are usual over the sacrum in acute myelitis, and may
appear in four or five days after the beginning of a disease
or the infliction of an injury. The surgeon sees acute bed-
sorcs upon the buttock of the paralyzed side after brain-
injuries, and over the sacrum in spinal injuries. Some believe
these sorecs are due to vaso-motor disorder, but others,
notably Charcot, attribute them to disturbance of the trophic
nerves or centres.

Trcatment of Bed-sores—The “ounce of prevention” is
here invaluable. From time to time, if possible, alter the
position of the patient, keep him clean, maintain the blood-
distribution of the skin by frcquent rubbing with alcohol
and a towel, and keep the sheet clean and smooth. When
congestion appcars (paratrimma, or beginning sore), at once
use an air-cushion or a water-bed and redouble the care to
frequently change the position of the patient. Not only
protect, but also harden, the skin. Wash the part twice
daily and apply spirits of camphor or glycerolc of tannin;
or rub with salt and whiskey (3ij to Oj); or apply a mixture
of 3ss of powdered alum, f3ij of tincture of camphor, and
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the whites of four eggs; or paint with corrosive sublimate
and alcohol (gr. ij to 3j); or apply tannate of lead or equal
parts of oil of copaiba and castor oil ; or paint on a protective
coat of flexible collodion.

When the skin seems on the verge of breaking, paint it
with a solution of nitrate of silver (gr. xx to 3j). \When
the skin breaks, a good plan of treatment is to touch once
a day with silver solution (gr. x to the ounce) and cover
with zinc-ichthyol gelatin. We can wash the sores daily with
1 : 2000 corrosive-sublimate solution, dust with iodoform, and
cover with soap plaster, with lint spread with zinc ointment,
or with dry aseptic gauze. \When sloughs form, cut most
of them off with scissors after cleaning the parts. Slit up
sinuses. Use antiseptic poultices. In sloughing Dupuytren
employs pieces of lint wet with lime-juice and dusted with
cinchona and charcoal. In obstinate cases use the continu-
ous hot bath or the intermittent ice poultice. When the
sloughs separate, dress antiseptically or with equal parts of
resin cerate and balsam of Peru. If healing is slow, touch
occasionally with silver solution (gr. x to 3j). Bed-sores,
being expressive of lowered vitality, demand that the paticnt
shall be stimulated, shall be well nourished, and shall have
good sleep.

Rules when to Amputate for Gangrene.—In 4ry gan-
grene, due to embolus in a healthy artery, wait for a line of
demarcation. In scntle gangrene, if it affect only one or two
toes, let the dead parts be cast off spontaneously. If a greater
area is involved or the process spreads, amputate above the
knee without waiting for the line. In ordinary moist gan-
grene wait for a line of demarcation. In traumatic spreading
gangrene amputate at once. In kospital gangrene and in
Raynaud’s gangrene wait for a line of demarcation. In
diabetic gangrene amputate at once, high up. In crgof gan-
grene and in frost gangrene wait for a line of demarcation.
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VIII. THROMBOSIS AND EMBOLISM.

Thrombosis is the coagulation of blood in a vessel, which
blood-clot remains at its point of origin and plugs up the
vessel partially or completely. This process is an essential
part in the arrest of hemorrhage; it occurs in phlebitis, and
affords a frequent basis for embolism. We find thrombi in
the veins, in arteries, and in the heart. Clotting is due to
destruction of white blood-cells, a ferment being set free
causing the union of the normal blood-albuminoids, fibrino-
gen and fibrinoplastin.  Figure 3 (Pl. 2) shows a thrombosis.

Causes of Thrombus—Retarded circulation is a cause in
consumption, influenza, and fevers, the blood clotting behind
the vein-valves. The pressure of a bandage or of a splint or
the presence of varicose veins may cause thrombosis. Liga-
tion also causes it. It may be produced by injuries of a ves-
sel; by foreign bodies in a vessel; by atheroma in arteries;
by sutures in a vessel; by certain diseases, such as gout, ty-
phoid fever, pregnancy, and septic processes; by phlebitis
or arteritis arising in the vessel or from extcnsion of sur-
rounding inflammation; and by entrance of specific organisms.

It has been asserted that so long as the endothelium of a
vessel is uninjured a clot does not form. Slowing of the
blood-current in aseptic conditions, it is now taught, will not
cause thrombosis. When moving blood coagulates, the third
corpuscles first settle out, and then the leucocytes. This is
known as the white or “ ante-mortem” thrombus—the clot
of moving blood. Thrombi from moving blood are rarcly
pure white : they contain some red corpuscles, forming mixed
thrombi. The red thrombus plugs vessels which are cut
across or ligated; it occurs in scptic processcs, and takes
place after dcath. A thrombus may be absorbed, first embry-
onic tissue and then fibrous tissue replacing it (orcanization).
A thrombus may degenerate and break down (fatty degen-
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eration), giving rise to emboli. A thrombus may undergo
purulent liquefaction, infective emboli being set free.

Symptoms.—The symptoms are dependent on the seat of
the obstruction. An organ or a part of an organ may
exhibit functional aberration. The local signs in a vessel
accessible to touch or sight are the presence of a clot, and,
if it be an artery, anzmia and the absence of pulse below it;
if it be a vein, swelling and cedema. There are usually pain
and anaesthesia.

Treatment—1If in a limb, raise the limb, keep it perfectly
quiet to avoid detachment of fragments (emboli), apply a
bandage and heat, and paint with iodine or rub with ichthyol.
The great danger is the formation of emboli, so avoid move-
ments and rough handling.

Embolism signifies vascular plugging by a foreign body
(usually a blood-clot) which has been brought from a dis-
tance. Emboli may arise either in the venous or in the
arterial system, but lodge in an artery or in the veins of the
liver. The initial thrombus may form upon diseased heart-
valves or in a vein. It may be composed of fat, micro-

organisms, air, or a portion of a tumor. An embolus is
arrested when it reaches a vessel whose diameter is less than
its own. It is usually caught just above a bifurcation. When
an embolus lodges, it at once partially or entirely obstructs
the circulation, and increases in size by thrombosis. A non-
septic embolus usually organizes. A soft embolus may dis-
integrate and permit of re-establishment of the circulation.
An embolus may cause an aneurysm. A septic embolus
breaks down, forms a metastatic abscess, and sends other
emboli onward. Figure 2 (Pl. 2) shows an impacted embolus.

An embolus is more serious than a thrombus: it causes
sudden plugging which makes scrious anazmia incvitable,
and it may produce gangrene if the collateral circulation
fails. In organs with terminal arteries (spleen, kidney, brain,
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and lung) there is no collateral circulation if embolism causes
infarction. The embolus produces an area of an®zmia; the
removal of all propulsion upon the venous blood causes it
to flow back and stagnate, and vascular elements exude,
forming a wedge-shaped area of red tissue, the embolus
being the apex of the wedge. This is known as the “red
infarction,” and is often seen in the lung. The white infarc-
tion seen in the brain and kidney is not due to retrogression
of venous blood, but is due to an®mia and resulting coagu-
lation necrosis.

Symptoms—The symptoms depend upon the organ in-
volved. They are sudden in onset, and consist of loss of
function which is permanent or is followed by inflammation
or softening. Embolism of the cerebral arteries may cause
aphasia, paralysis, or coma. Embolism of the pulmonary
artery may cause almost instant death. Embolism of the
central artery of the retina causes blindness. Embolism of
a large artery of a limb produces symptoms identical with
thrombus, except more sudden and decided.

Treatinent—The treatment depends upon the part involved.
In a limb, rest, elevate, and keep it warm in order to stimu-
late the collateral circulation. If gangrene ensues, await a
line of demarcation and amputate. After an operation upon
veins (as in varicocele), after a cutting operation, and after
fracture, avoid as much as possible movements or handling,
as fragments of thrombus may be detached.

Fat-embolism is an accumulation in the capillaries of liquid
fat, arising after injuries of adipose tissue, when we have
high tension to force the fat into the open mouths of
veins. Some fat may get into the blood by means of the
lymphatics. Fat-embolism occurs in osteo-myelitis, after
extensive bruises, crushes, or lacerations, and after amputa-
tions, fractures, resections, or rupture of the liver.! This

1 G. H. Makins, in Heath’s Dictionary.
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fluid fat accumulates especially in the capillaries of the lung
and brain.

Symptoms.—The symptoms are those of cedema of the
lungs and exhaustion, often with coma or delirium. There
are restlessness, dyspncea, rapid pulse and respiration. If
life is prolonged a day or two, oil is found in the urine.
These symptoms never occur until at least twenty-four hours
after the accident, and rarely before the third day. The
symptoms occur at a later period than those of shock, and
at an earlier period than those of ordinary embolism of the
lung. Severe cases are commonly fatal; milder cases are
often recovered from.

Treatment—The treatment consists of the ordinary meth-
ods used in shock—stimulants, heat, etc., with dry cupping
of the chest, diuretics, strychnine, and, it may be, artificial
respiration. See that drainage of the wound, if an external
wound exists, is good, and thoroughly immobilize the dam-
aged part.

IX. SEPTICEMIA AND PYAEMIA.

Septiceemia, or sepsis, is a febrile malady due to the intro-
duction into the blood of septic organisms or their products.
There is no one special causative organism, and any microbe
which produces inflammatory and febrile products can cause
it. Either streptococci or staphylococci are present. It arises
by absorption of septic matter. Clinically we make two forms
of septicemia: (1) sapremia, septic or putrid intoxication;
and (2) septic infection, true or progressive septicemia.

Saprsemia, or septic intoxication, is due to the absorption
of poisonous ptomaines from a putrefying area. The bacteria
do not enter the blood, but their toxines do, and, as these
toxines are alkaloids, the condition is comparable to poison-
ing by successive alkaloidal injections, the symptoms and
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prognosis depending upon the dose. Slight symptoms and
recovery follow a small dose; grave symptoms and death
follow a large one. The poison does not multiply in the
blood, and a drop of the blood of a person laboring under
putrid intoxication will not produce the disease when intro-
duced into the blood of a well person; in other words, the
discase is not infective. Sapraemia results from the absorp-
tion of putrid matter from considerable areas which are under
high pressure. It may follow labor where putrid fluid is
retained in the womb, or follow amputation where pus is pent
up within the flaps. In this condition there always exist
a considerable absorbing surface and a large amount of dead
matter which has become putrid.

Symptoms—In twenty-four hours or more after the deliv-
ery of a baby, after an injury, or after an operation there is
a severe chill followed by high temperature, gastric dis-
turbance, dry tongue, weak rapid pulse, great prostration,
muscular twitching, restlessness, headache, often delirium,
diarrheea, drying up of wound-discharge, diminution or sup-
pression of urine, and a strong tendency to congestion of vari-
ous organs. Great elevation of temperature precedes death.

Treatment.—The treatment is to at once drain and asep-
ticize the putrid arca and give enormous doses of alcohol.
Strychnine and digitalis are useful. Establish the action of
the skin and kidneys; allay vomiting by champagne, cracked
ice, calomel, cocaine, or carbolic acid with bismuth. Give
food every three hours. TFeed on milk, milk and lime-water,
liquid beef-peptonoids, and other concentrated foods. Use
quinine in stimulant doses. Antipyretics are useless. Watch
out for any visceral congestion, and treat it at once.

Septic infection, or true septiceemia, is a true infective
process. Intoxication exists,due in part to toxines introduced
from the infected area, and also to toxines evolved by bac-
teria which have been taken into the blood. In sapremia
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the blood contains toxines, but not organisms. In septic
infection the blood contains both toxines and organisms, the
bacteria multiplying in it. The symptoms of sapremia de-
pend on the dose. In septic infection only a small number
of organisms may get into the blood, but they multiply
enormously. The pus microbes cause true septiceemia, and
reach the blood chiefly through the lymphatics, but to some
degree by penetrating the walls of vessels. A drop of blood
from a man with septic infection will reproduce the discase
when injected into the blood of an animal; hence it is a true
infective disease. The wound in such cases is often small.
Symptoms.—The type of this condition is met with in
puerperal septicemia or a poisoned wound. It begins, in
from four to seven days after labor or an injury, with a chill,
which is followed by fever, at first moderate, but soon be-
coming high. The fever presents morning remissions and
evening exacerbations, and may occasionally show an inter-
mission. The pulse is small, weak, very frequent, and com-
pressible. The tongue is dry and brown with a red tip.
The vomiting is frequent, and diarrhcea is the rule. Delirium
alternates with stupor, and coma is usual before death.
Prostration is very great. Toward the end the face often
becomes Hippocratic (p. 79). Congestions occur. Ecchymo-
ses and petechi® are noted, secretions dry up, urinary sccre-
tion is scanty or is suppressed, and the wound becomes dry
and brown. Blood-examination detects disintegration of red
globules. When a wound inaugurates septicaemia, red lines
of lymphangitis are seen about it and there is enlargement
of related lymphatic glands. No thrombi or emboli exist in
scpticemia. The prognosis is bad, and death may occur
within twenty-four hours. The treatment is the same as for
septic intoxication.
Pysemia.—Py®mia, which is septicemia plus metastatic
abscesses, is characterized by fever of an intermittent type
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and by recurring chills. It is not due to pus in the blood,
but to the taking up of clots infected by streptococci and
staphylococci.

In an area of suppuration there are coagulation necrosis,
thrombosis, and septic inflammation of the adjacent vessels,
and the thrombi are infected. A vessel-thrombus reaches
up to the first collateral branch, and the apex of the purulent
clot is broken off by the blood-strcam from that branch and
is carricd as an embolus into the circulation. Many of these
poisonous cmboli enter into the blood and lodge in some
vessels which are too small to transmit them, and at their
points of lodgment form embolic, secondary, or metastatic
abscesses. Wounds of the superficial parts and bones pro-
duce py®mic infarctions or metastatic abscesses of the lungs.
When these infarctions break into fragments particles may
return to the heart and lodge there, or may be sent out
through the arterial system to form another focus in the
kidneys. Infected areas connected with the portal circula-
tion (intestinal injurics or suppurating piles) produce abscess
of the liver. Malignant endocarditis is called *arterial
pyemia,” and is due to endocardial embolic infection. In
this disorder infected emboli lodge in the kidneys, the spleen,
the alimentary tract, the brain, or the skin (Osler). Idio-
pathic pyamia is a misnomer. Some primary focus of in-
fection must exist (often in the ear).

Symptoms—The wound becomes dry, brown, and offen-
sive. A scvere and prolonged chill or a succession of chills
usher in the disease; high fever follows, and a drenching
sweat. These chills recur every other day, every day, or
oftencr. After the swecat the temperature falls and may
become ncarly normal. The general symptoms of vomiting,
wasting, etc. resemble those of septicemia. The skin be-
comes jaundiced, and a profound adynamic state is rapidly
established. The spleen is enlarged. The lodgment of em-
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boli produces symptoms whose nature depends upon the
organ involved. Lodgment in the lungs causes shortness
of breath and cough with slight physical signs. Lodgment
in the pleura or pericardium gives pronounced physical
evidence. Lodgment in the spleen produces severe pain
and great enlargement. The parotid gland not unusually
suppurates (as in the case of President Garfield).

In a suspected case of py@mia always look for a wound,
and if this does not exist, remember that the infection can
arise from gonorrheea, osteo-myelitis, suppuration of the
middle ear, or abscess of the prostate. Chronic pyamia
may last for months; acute py@mia may prove fatal in three
days. The complications are joint-suppuration, broncho-
pneumonia, pleuritis, endocarditis, pericarditis, peritonitis,
venous thrombosis, and abscesses.

Treatment is the same as for septicemia. Open, drain, and
asepticize any wound and any accessible secondary abscess.

X. ERYSIPELAS (ST. ANTHONY'S FIRE)

Erysipelas is an acute, contagious, capillary lymphangitis
due to the streptococcus of erysipelas, which grows and
multiplies in the smaller lymph-channels of the skin and of
serous and mucous membranes. It is charactcrized by a
remittent fever and a tendency to recur. It is always duc
to a wound. Idiopathic erysipelas is due to a small wound
which escapes notice. It may or may not suppurate. Sup-
puration, some say, does not require a mixed infection, as
the streptococcus is identical with the streptococcus pyogenes
(Osler, Koch); others think suppuration does require mixed
infection, the streptococcus not being pyogenic. Erysipelas
is most common in the spring and fall, and is most usually
met with among those who are crowded into dark, dirty,

and ill-ventilated quarters; it attacks by preference the debil-
9
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itated and broken-down (as alcoholics and sufferers from
Bright's disease). The poison of erysipelas will produce
puerperal fever in a lying-in woman.

Forms of Erysipelas.—Ambulant, erratic, migratory, or
wandering erysipelas is a form which tends to spread widely
over the body, leaving one part and going to another.
Bullous erysipelas is attended by the formation of bullze.
In diffused erysipelas the borders of the inflammation grad-
ually merge into healthy skin. Erythematous erysipelas
involves the skin superficially. Metastatic erysipelas appears
in various parts of the body. Puerperal erysipelas begins
in the genitals of lying-in women, producing puerperal
fever. Erysipelas simplex is ordinarily cutaneous. Erysip-
elas nconatorum begins in the unhealed navel of a new-born
child and spreads from this point. Zyphoid erysipelas
occurs with profound adynamia. Universal erysipelas in-
volves the entire body. Pllegmonous erysipelas involves the
skin and subcutaneous tissues, with suppuration, and often
with gangrene. (Edematous erysipelas is a variety of phleg-
monous erysipelas with enormous subcutaneous cedema.
Lymphatic erysipelas is characterized by rose-red lines of
lymphangitis. Venous erysipelas is marked by the dark
color of venous congestion. Mucous erysipelas involves a
mucous membrane. Black tongue is erysipelas of the fauces.

Clinical Forms.—The clinical forms are cutaneous ery-
sipelas, cellulo-cutaneous or phlegmonous, and cellulitis,

Cutaneous erysipelas is ushered in by a chill which is
followed by fever and sweat. Any wound which exists
becomes dry and unhealthy, and its edges redden and swell.
This combination of redness and swelling extends, and its
area is sharply defined from the healthy skin. In the hyper-
®mic area vesicles or bulle form, and cedema affects the
subcutaneous tissues, producing great swelling in regions
where they are lax (as in the eyelids). The anatomically
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related lymphatic glands become large and tender, and
between them and a wound are seen the red lines of inflamed
lymphatic vessels. Erysipelas spreads at its periphery and
fades at its point of origin. When spreading stops the swell-
ing and redness gradually abate, and after they disappear -
desquamation takes place. Cutaneous erysipelas rarely sup-
purates, but may do so. The fever is remittent, and usually
terminates in four or five days by crisis.

In strong subjects the symptoms are usually slight. In
the old, debilitated, or alcoholic the symptoms are typhoid,
delirium comes on, and death is apt to occur. Possible compli-
cations are meningitis, pneumnonia, septicemia, endocarditis,
and albuminuria. Erysipelas neonatorum is generally fatal.

Treatment—Isolate the patient and asepticize any wound.

Cases of cutaneous erysipelas tend to get well without
treatment. If a person is debilitated, stimulate freely. Tinc-
ture of chloride of iron and quinine are usually administered.
Nutritious food is important. For sleeplessness or delirium
use chloral or the bromides; for high temperature, cold
sponging and antipyretics. To prevent spreading, inject the
healthy skin near the blush with a 2 per cent. carbolic solu-
tion or with gr. {¢ of corrosive sublimate. Locally, paint
the inflamed area with equal parts of iodine and alcohol
and apply lead-water and laudanum. If an extremity be
involved, bandage it. Another good treatment is a 50 per
cent. ichthyol ointment with lanolin. Some use iced-water
cloths. Others apply borated talc or salicylated starch.
Ringer advised painting every three hours with a mixture
composed of gr. xxx of tannic acid, gr. xxx of camphor,
and 3iv of ether. Da Costa recommends pilocarpine.

Cellulo-cutaneous or phlegmonous erysipelas is char-
acterized by high temperature (104°-106°), the rapid onset
of grave prostration, irregular chills, sweats, and a strong
tendency to delirium. The parts are not so red as in the pre-
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vious form, but the tumefagtion is vastly greater; itis branny,
comes on early and with exceeding rapidity, inducing a high
degree of tension and frequently producing sloughing or
even cutaneous gangrene. The lymphatic glands are swol-
len, but the inflamed vessels are hidden by the swelling.
In most cases suppuration occurs, and when this happens
the parts become boggy. When the disease abates sloughs
form, which leave ulcers upon being thrown off. In bad
cases muscles, vessels, tendons, and fascia may slough away
The commonest complications are suppression of urine,
broncho-pneumonia, congestion and cedema of the lungs,
meningitis, and acute pleurisy.

Treatment—At once asepticize and drain any existing
wound ; apply iodine and bluc ointment or ichthyol or lead-
water and laudanum to the inflamed area, and if a limb is
involved use a roller-bandage and a sling. Open the bowels
with calomel and salines; order quinine, iron, stimulants, and
nourishing dict. If suppuration occurs, make many incisions
near together, each cut being 2 or 3 inches long. Spray out
by mecans of hydrogen peroxide in an atomizer, and then
wash with corrosive-sublimate solution (1:1000). Drain by
means of iodoform gauze in strips. Excise spots of gan-
grene.  Dress with many layers of wet gauze, which is to
be enveloped in a rubber dam after application, or with dry
gauze and iodoform. If sloughs form, cut them partly away
and employ antiseptic poulticcs. Apply a bandage to an
extremity which is attacked by this form of erysipelas.
Change dressings often. \When granulations begin to form,
treat as a healing wound.

Cellulitis.—In cellulitis redness of the skin is not very
pronounced and is late in appearing, following swelling, and
not preceding it. It is essentially the same condition as
phlegmonous erysipelas. It is often mild in degree. Its
spread is heralded by red lines of lymphangitis, swelling of
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glands, and fever. In slight cases the lymphatics may dis-
pose of the poison and suppuration fail to occur.

Trcatment.—The treatment is the same as that for phleg-
monous erysipelas.

XI. TETANUS, OR LOCKJAW.

Tetanus is an infectious spasmodic disease invariably
preceded by some injury. The wound may have been so
slight as to have attracted no attention, or it may have been
inflicted upon the alimentary canal by a fish-bone or other
foreign body. Idiopathic tetanus is either not tetanus at all
or is a term expressive of the fact that we have not found
an injury which did exist. This disease is commonest after
punctured or lacerated wounds of the hands or feet, and be-
fore it appears a wound is apt to suppurate or slough; but in
some instances the wound is found soundly healed. Tetanus
may appear twenty-four hours after an accident, but it may
not arise until several weeks have elapsed. It prevails more
in certain localities than in others. Colored people are very
susceptible, and it may exist epidemically. Tetanus is due
to infection by a bacillus (first described by Nicolaier) whose
toxic products, absorbed from the infected area, poison the ner-
vous system precisely as would dosing with strychnine. This
bacillus is found particularly in garden-soil, in the dust of walls,
walks, and cellars, in street-dirt, and in the refuse of stables.

Symptoms.—Acute tetanus usually begins within nine days
of an accident. First the neck feels stiff, the patient think-
ing he has taken cold, and next the jaws also become stiff.
The neck becomes like an iron bar, and the jaws become
as rigid as steel. The muscles of deglutition become rigid
on attempts at swallowing. The muscles of the back, legs,
and abdomen are thrown into tonic spasm, but the arms
rarely suffer. Spasm of the face-muscles causes the risus
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sardonicus, or sardonic smile (contraction particularly of the
musculus sardonicus of Santorini). The contraction of the
muscles of the back is often so powerful as to bend the
patient back like a bow and allow him to rest only on his
occiput and heels. This condition is known as * opisthot-
onos.” If he is bent forward so that the face is drawn to
the legs, it is called “ emprosthotonos.” If his body is curved
sideways, it is designated ‘“pleurosthotonos.” An upright
position is “ orthotonos.”

The state is one of widely-diffused tonic spasm, aggravated
frequently by clonic spasms arising from peripheral irrita-
tions. These irritations may be draughts, sounds, lights,
shaking of the bed, attempts at swallowing, contact of the
bed-clothing, the presence of urine in the bladder or of feces
in the rectum, or various visceral actions. The agonizing
“ girdle-pain "’ so often met with means spasm of the dia-
phragm. Each clonic spasm causes a hideous scream by
the contraction of the chest forcing air through a contracted
glottis. Constipation is persistent; retention of urine is the
rule. The mind is entirely clear—one of the worst ele-
ments of the disease. Swallowing is absolutely impossible.
The temperature may be normal, but it is usually a little
elevated. Hyperpyrexia sometimes occurs (108°-110°), and
the temperature may even ascend for a time after death.
Sleep is impossible. Death almost invariably occurs in
acute tetanus in two or three days. It may be due to
exhaustion or to carbonic-acid narcosis from spasm of the
glottis or fixation of the respiratory muscles.

Chronic tetanus comes on late after a wound (from ten
days to several weeks). The symptoms are not so severe;
the muscular spasm is widespread, but it may not be per-
sistent, intervals of relaxation permitting sleep and the taking
of food. It may last some weeks, and not infrequently the
disease can be cured. Zrismus is a mild form of tetanus,
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the contractions being limited to the face and jaw. Zrismus
neonatorum or lrismus nascentium, which is lockjaw in the
new-born, is due to infection of the stump of the umbilical

.cord, and is invariably fatal.

Diagnosis.—Tetanus may be confounded with strychnine-
poisoning or with hysteria. Wood's table makes the diagno-

sis clear.!

TETANUS. HYSTERICAL TETANUS.

STRYCHNINE-POISONING.

Commences with
blindness and weakness.

Muscular symptoms | Muscular symptoms
usually commence | commence with rigidity
with pain and stiffness ' of the neck which creeps
in the back of the'over the body, affecting
neck, sometimes with ' the extremities last. Jaws
slight muscular twitch- ' rigidly set before a con-
ings; come on gradu- ' vulsion, and remain so
ally. Jaw one of the | between the paroxysms.
carliest parts affected ;

rigidly and persistent-
ly set.

Persistent muscular |  Persistent opisthoto-
rigidity very generally, ! nos and intense rigidity
with a greater or less | between the convulsions
degree of permanent ' and after the convulsions
opisthotonos, empros- | have ceased, the opis-
thotonos, pleurosthot- | thotonos and intense rig-
onos, or orthotonos. | idity lasting for hours.

Consciousness pre- | Consciousness lost as

served until near
death,as in strychnine-
poisoning.

the second convulsion
comes on, and lost with
every other convulsion,
the disturbance of con-
sciousness and motility
being simultaneous.

i

Begins with exhilaration and
restlessness, the special senses
being usually much sharpened.
Dimness of vision may in some
cases be manifested later, after
the development of other symp-
toms, but even then it is rare.

Muscular symptoms develop
very rapidly, commencing in the
extremities, or the convulsion
when the dose is large seizes
the whole body simultaneously.
Jaw the last part of the body
to be affected; its muscles re-
lax first, and even when, during
a severe convulsion, it is set, it
drops as soon as the latter ceases.

Muscular relaxation (rarely a
slight rigidity) between the con-
vulsions, the patient being ex-
hausted and sweating. If re-
covery occurs, the convulsions
gradually cease, leaving merely
muscular soreness, and some-
times stiffness like that felt after
violent exercise.

Consciousness always pre-
served during convulsions, ex-
cept when the latter become so
intense that death is imminent
from suffocation, in which case
sometimes the patient becomes
insensible from asphyxia, which
comes on during the latter part
of a convulsion and is almost a
certain precursor of death,

Y Nervous Diseases, by Prof. H. C. Wood.
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TETANUS.

IIYSTERICAL TETANUS.

Draughts, loud
noises, etc. produce
convulsions, as in
strychnine-poisoning ;
may complain bitterly
of pain.

Eyes open and rig-
idly fixed during the
convulsion.

Crying-spells alternat-
ing with convulsions.

Eyes closed.

Partial spasm in the
leg, producing in Wood’s
cases crossing of the feet
and inversion of the toes.

A MANUAL OF SURGERY.

STRYCHNINE-POISONING,

The “slightest breath of air”
produces convulsion.  Patient
may scream with pain or may
express great apprehensions, but
“crying-spells” would appear
to be impossible.

Eyes stretched wide open.

Legs stiffly extended with
feet everted, as the spasms affect
all the muscles of the leg.

If all the muscles were
involved eversion would
occur, as the muscles of
eversion are thestronger.

Treatment—Far better than cven to treat tetanus well is
to prevent it. Careful antisepsis will banish it as thoroughly
as it has banished septicemia. Every wound must be dis-
infected with the most scrupulous care. Every punctured
wound is to be incised to its depth and thoroughly cleaned
and drained. Puerperal tetanus is prevented by antiseptic
midwifery, and tetanus neonatorum is obviated by the anti-
septic treatment of the stump of the cord. When tetanus
exists, always look for a wound, and if one is found, open it,
cut away sloughs, wash with peroxide of hydrogen and cor-
rosive sublimate, swab it out with brominc, and secure drain-
age by packing it with iodoform gauze.

Isolate the patient, as the disease is infective; keep him
in a darkened, well-ventilated, and quict apartment, so as to
exclude as far as possible peripheral irritation. Watch out
for retention of urine, and use the catheter if it occurs.
Secure movements of the bowcls by salines, castor oil, croton
oil, or enema®. Give plenty of concentrated liquid food, and
stimulate freely with alcohol. If swallowing causes convul-
sions, give an inhalation of nitritec of amyl before an attempt
is made to swallow. If this trcatment fails, partially anas-
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thetize the patient and feed him through a pharyngeal tube
passed through the nose. Large doses of the bromide of
potassium or of this drug with chloral give the best results.
Other drugs that have been used with some success are
gelsemium, morphia, curare, injections and fomentations of
tobacco, physostigma, anzsthetics, cocaine, and cannabis
indica. An ice-bag to the spine somewhat relieves the
girdle-pain. Hot baths have been advised.

Yandell says, in summing up Cowling’s report on tetanus:'
* Recoveries from traumatic tetanus have been usually in
cases in which the disease occurs subsequent to nine days
after the injury. When the symptoms last fourteen days,
recovery is the rule, apparently independent of treatment.
The true test of a remedy is its influence on the history of
the disease. Does it cure cases in which the disease has set
in previous to the ninth day? Does it fail in cases whose du-
ration exceeds fourteen days? No agent tried by these tests
has yet established its claims as a true remedy for tetanus.”?

It is now claimed by some observers that we have a rem-
edy which fulfils the requirements of Yandell in the tetanus
antitoxine of Tizzoni and Kitasato. To prepare this anti-
toxine animals are rendered immune to tetanus by inocula-
tions with mitigated cultivations of the microbe; the blood-
serum is treated with alcohol and dried in a vacuum. This
is used hypodermatically in doses of from 15 to 25 centi-
grammes. Cures seem to have followed its use, and if it
can be obtained it is our duty to try it in acute tetanus.

XII. TUBERCULOSIS AND SCROFULA.

Tuberculosis is an infective disease due to the deposition
and multiplication of the bacilli of tubercle in the tissues

Y American Practitioner, Sept., 1870.
?Quoted by Hammond in his Discases of the Nervous System.
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of the body. It is characterized either by the formation of
tubercles or by a widespread infiltration, both of these con-
ditions tending toward caseation, sclerosis, or ulceration.
A tubercular lesion may undergo calcification.

Bacillus of Tubercle.—A tubercle is an infective granu-
loma, appearing to the unaided vision as a semi-transparent
gray mass the size of a mustard-seed. The microscope shows
that a gray tubercle consists of a number of cell-clusters,
each cluster constituting a primitive tubercle. A typical
primitive tubercle shows a centre consisting of one or of

several polynucleated giant-cells sur-
rounded by a zone of epithelioid cells
which are surrounded by an area of
leucocytes. When the bacillus ob-
tains a lodgment the fixed connective-
tissue cells multiply by karyokinesis,
forming amass of nucleated polygonal
or round cells, called * epithelioid ™
from their resemblance to epithelial
cells, and at the same time the blood-
supply of the growth is limited by
occlusion of surrounding vessels

Fi6. 30—Synovial Membrane, through multiplication of their endo-
showing giant-cells (Bowlby).  thelial coats. Some of these epitheli-
oid cells proliferate, and others attempt to, but fail for want
of blood-supply. Those that fail succeed only in dividing
their nuclei and enormously increasing their bulk (giant-cells).
Giant-cells, which also form by a coalescence of epithelioid
cells, are not always present. The presence of this mass of
cells causes surrounding inflammation and the exudation
of white blood-cells (Fig. 30).

The bacillus, when found, exists in the epithelioid cells, and
sometimes in the giant-cells; it may not be found, having once
existed, but having been subsequently destroyed. It is often
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overlooked. In a lesion of active tubercle, even if the bacil-
lus be not found, injection of the matter into a guinea-pig
will produce lesions in which it can be demonstrated. A
tubercle may caseate—a process that is destructive and dan-
gerous to the organism. Caseation is due to a coagulation
necrosis arising from direct microbic action upon a cellular
area which contains no blood-vessels, and the nutrition is
cut off by obliteration of surrounding vessels. This pro-
cess starts at the centre, and the entire tubercle becomes
converted into a soft yellowish-gray mass. Caseation
forms cheesy masses which may soften into tuberculous
pus, may calcify, and may become encapsuled by fibroid
tissue.

A tubercle may undergo sclerosis, which is an attempt on
the part of Nature to heal and repair. Coagulation necrosis
occurs in the centre of the tubercle; “hyaline transformation
proceeds, together with a great increase in the fibroid ele-
ments, so that the tubercle is converted into a firm, hard
structure "' (Osler). Infiltrated tubercle is due to the running
together of many minute infective foci or to widespread
infiltration without any foci. Infiltrated tubercle tends strongly
to caseate.

The bacillus of tubercle, discovered by Koch, is a little
rod with a length equal to about half the diameter of a red
blood-corpuscle. It can be stained by aniline, and this stain
is not removable by acids (it being the only bacillus except
leprosy which acts in this way.) In its growth the tubercle
bacillus forms ptomaines, toxalbumins, and an antitoxine.
These bacilli exist in all active lesions: the more active the
process the greater is their number. They may be widely
distributed, but are rarely identified in the blood. They
exist in enormous numbers in phthisical sputum, but are not
found in the breath of consumptives. Their great medium
of distribution is dried sputum mixed with dust. They are
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found in the milk of tuberculous cows, and sometimes in the
meat of diseased animals.

Infection may be due to hereditary transmission. Con-
genital tuberculosis is occasionally, though rarely, seen.
Tuberculosis is apt to appear in young children. Some
think this is due to infection from without upon tissues
whose resistance is lowered by hereditary predisposition;
others think it is due to a tardy development of the germs
transmitted by heredity. That the disease may be present
in a latent form is shown by the experiment in which the
viscera of the feetus of a consumptive mother showed no
tubercles, but produced the disease in guinea-pigs when
inoculated.! Tuberculosis may arise by inoculation, inocu-
lation tuberculosis being seen in leather-workers and in those
who dissect tuberculous bodies (butchers and doctors are
liable to anatomical tubercle). Osler mentions as other causes
of inoculation the bite of a tuberculous patient, the washing
of infected garments, and circumcision in which suction is
employed. Infection through the air is very common. The
bacteria of the dried sputum adhere to particles of dust and
are carried into the lungs. Infection by meat, milk, and other
foods may arise by this dust settling upon them in quantity.
Commonly, however, it is due to disease of the animals.
Milk is a common vehicle of contagion, and it can be in-
fected even when an ulcerated udder does not exist.

Infection is favored by hereditary predisposition—that is
to say, by hereditary tissue-weakness, which, by maintaining
a lowered momentum of nutritive processes, lessens the nor-
mal resistance to infection. Two types of these predisposed
persons are mentioned : (1) the sanguine type of scrofula, or
those with oval faces, clear skin, large blue eyes, long lashes,
a nervous manner, precocious minds, but little fat, and with
long slender bones, these children being often graceful and

! Quoted by Osler from Birch-Hirschfeld.
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beautiful ; and (2) those with stolid countenances, thick lips
and noses, thick muddy skin, dark coarse hair, swollen necks,
heavy bones, clumsy gait, and ungainly figure. The latter
type is the phlegmatic form of scrofula.

There is no doubt that an inflammatory area in a person
can become infected when a sound area would escape, the
process of phagocytosis being in this spot limited in power,
and the organisms, which are destroyed by healthy cell-
activities, are victorious when those activities are diminished.
Catarrhal inflammations of the air-passages favor phthisis,
and traumatism is not unusually followed by a development
of tubercle. Lowered health, impure air, and bad food all
favor the development of tubercle. Any tuberculous pro-
cess tends to spread locally and to produce inflammation.
A tubercular area is always a danger to the system; from
this as a focus dissemination may occur, tuberculous lesions
appearing in a distant part or general tuberculosis setting in.
Tuberculous pus is not pus. True pus means a secondary
infection (see Cold Abscess, p. 100).

Scrofula is not a disease. It is a condition of tissues
in which low resisting power makes them hospitable hosts
to invading bacilli of tubercle. Some observers teach that
scrofula is tuberculosis of bones, glands, and joints; others
teach that it is latent tuberculosis until some cause lights it
into activity; while still others say that it is a tendency
rather than a disease. It is certain that some lesions of
scrofula are not tuberculous (eczema capitis, facial eczema,
corneal ulcers, granular lids, and chronic catarrhal inflam-
mations), and that they result from ill-health, poor nutrition,
bad air, and improper diet. A person who is recognized as
of a scrofulous type may never develop tuberculous lesions.
It is unquestionable, however, that strumous subjects are
peculiarly apt to develop true tuberculous lesions. These
lesions often appear after a tissue or an organ has become
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the seat of a primary non-tubercular inflammation; the
bacilli, which could not live in the non-inflamed tissue,
thrive in the inflamed tissue. Scrofula is generally of
congenital origin, one or both parents being tuberculous,
scrofulous, or in ill-health; it may, however, be acquired as
a result of poor food, bad air, crowding, and general lack
of sanitation. The scrofulous are very prone to develop
tuberculous lesions of bones, joints, and lymphatic glands.

Tuberculous Abscess.—For description of tuberculous
abscess, see page 97.

Tuberculosis of the 8kin.—Lupus begins before the age
of twenty-five, most usually upon the face, especially the
nose. Three forms are recognized: (1) lupus wulgaris, in
which nodules appear that after a time ulcerate and then
cicatrize; (2) /upus exedens, in which ulceration is very
great; and (3) lupus hypertrophicus, in which a very great
amount of embryonic tissue is produced (large nodules or
tubercles). Lupus may appear as a pimple, as a group of
pimples, or as nodules of a larger size. The ulcer arises
from desquamation, and is surrounded by inflammatory
products which, by progressively breaking down, add to its
size. The ulcer is often crusted over; it may be progress-
ing at one point and healing at another; and it is slow in
advancing, but often proves hideously destructive. The scars
left by its healing are apt to break down. Clinically it is
separated from a rodent ulcer by the absence of a hard base
(W. Joseph Hearn).

Anatomical tubercle, the verruca necrogenica of Wilks, is
due to local inoculation with tuberculous matter. It is seen
in surgeons, the makers of post-mortems, leather-workers,
and butchers, usually upon the backs of the hands and fin-
gers. It consists of a red mass of granulation tissue having the
appearance of a group of inflamed warts. Pustules often form.

Scrofulodermata or scrofulous gummata are chronic
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skin-inflammations from granulation tissue which breaks
down to form small abscesses or sinuses.

Tuberculosis of Subcutaneous Connective Tissue.—In
this form of tuberculosis nodules of granulation tissue form
and break down (tuberculous abscesses). In the deeper tis-
sues these abscesses are usually associated with bone-, joint-,
or lymphatic-gland disease. A large abscess is called *cold”
(see Cold Abscess, p. 100).

Tuberculosis of the Alimentary Canal.—A tuberculous
ulcer of the lip occasionally occurs, and is usually mistaken
for a cancer ora chancre. A tuberculous ulcer of the tongue
is commonly associated with other foci of disease. It is
separated from cancer by the absence of glandular enlarge-
ments, and from syphilitic processes by the therapeutic test.
Confirmation of the diagnosis is obtained by cultivations
and inoculations. Tubercle may affect the pharynx, palate,
tonsils, and very rarely the stomach.

Intestinal tuberculosis ordinarily follows pulmonary tu-
bercle, but it may arise in the mucous membrane of the bowel
or result from tuberculous peritonitis. Intestinal tuberculosis
may cause diarrhcea and fever, may resemble appendicitis,
and may cause abscess and perforation. Fistula in ano is
very often tuberculous, and when it is the lungs are almost
always involved, the pulmonary lesion being primary.

Tuberculosis of the liver causes cold abscess and scir-
thosis. Tubercle may affect the kidneys, bladder, ureters,
Fallopian tubes, prostate, urethra, seminal vesicles, ovaries,
and uterus. Tuberculous testicle is not rare. Tuberculous
orchitis affects one testicle at first, but the other usually
becomes involved. It starts in the epididymis as a painless
nodule. As the vaginal tunic and testicle become involved
a hydrocele forms. The tuberculous mass softens, becomes
adherent to the scrotum, and bursts. The cord is always
more or less involved.
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Peritoneal tuberculosis may be primary, may be part of a
diffused process, or may follow intestinal tubercle. The germ
may have entered by the Fallopian tube. It causes usually
ascites, tympany, and tumor-like formations composed of
adherent bunches of bowel or omentum or distended mesen-
teric glands. Tubercles may attack the pleura or pericar-
dium.

Tuberculosis of the brain induces meningitis and hydro-
cephalus.

Tuberculous disease of the joints is called *“ white swell-
ing ” and pulpy degeneration of the synovial membrane. It
may begin in the synovial membrane, but it usually starts in
the head of a bone, dry caries resulting, necrosis ensuing, or
an abscess forming which breaks into the joint. In the
knee-joint the disease begins as a tuberculous synovitis, in
the hip-joint as a tuberculous osteitis of the head of the bone.

Tuberculosis of lymphatic glands is known as * tubercu-
lous adenitis.” It is the most typical lesion of scrofula. The
common antecedent of a tuberculous adenitis of the neck is
slight glandular enlargement as a result of catarrhal inflam-
mation of the mucous membrane of the mouth. A man not
of the scrofulous type can acquire tuberculosis of the glands,
but adenitis is unquestionably of much greater frequency
in the scrofulous. Tuberculous glands may get well and
will often calcify. After healing they may break down and
soften (residual abscess). They very frequently suppurate.
Though at first a local disease, inflamed glands may be foci
of infection, and may poison distant organs or the entire
system. Glandular enlargement is in rare instances widely
diffused, but it is far more commonly localized. Enlargement
of the cervical glands is most common. Enlargement of the
mesenteric glands causes tabes mesenterica.

Cervical lymphadenitis may be confused with lymphade-
noma. The former, as a rule, first appcars in the sub-
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maxillary triangle, the latter in the occipital or inferior
carotid triangles. Tuberculous glands weld together, they are
apt to remain localized, and they tend to suppurate. They
may be accompanied by other tuberculous manifestations.
Lymphadenoma from the start affects many glands in several
regions, shows no tendency to suppurate, and is accompanied
by great debility and an®mia. Malignant gland-tumors infil-
trate adjacent glands and other structures, binding skin,
muscles, and glands into one firm mass.

Diagnosis.—The diagnosis may be determined by purely
clinical facts. It may require the use of the microscope,
cultivation experiments, or inoculations. In a suspected
tuberculous lesion remove a portion of the tissue if it be
accessible (by Mixter’s canula) and make sections, stains, and
cultivations. If no bacilli are found, inoculate a guinea-pig
with the suspected material. If it be tubercular, the pig will
have miliary tuberculosis in a few weeks.

Prognosis.—The prognosis varies with age, sex, and the
situation of the lesion. Prognosis is best in children, and is
better in males than in females. Tuberculosis of the skin
gives a fair prognosis. Tuberculous adenitis is often cured.
Any tuberculous lesion is, however, a menace to the organ-
ism, and tends strongly toward recurrence.

Treatment.—Surgically, remove infected areas which are
accessible. Never remove only part of a focus. Incomplete
operations are apt to be followed by diffuse tuberculosis.
Iodoform used locally upon or in tuberculous areas is of great
value. Tuberculous glands before breaking down should be
rubbed with ichthyol and lanolin or with mercurial ointment.
When they break down they should be removed or opened,
curetted, and packed. The rule must be to completely dis-
sect out lymphatic glands which fail to quickly respond to
treatment. Climate is of very great importance. Osler sums
up climatic necessities as “ pure atmosphere, equable tem-

10
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perature, and maximum amount of sunshine.” Open-air life
is imperative. The patient must have a well-ventilated sleep-
ing-room, and his house should be free from dampness.
Nourishing diet is essential. To gain in weight is a constant
aim. Give meat, milk, and cod-liver oil, which can be admin-
istered in capsules. The oil is poorly borne in hot weather,
during which it should be discontinued. Advancing doses of
creosote, arsenic, quinine, and stimulants have their uses.

Koch’s Tuberculin.—The specific treatment by Koch’s
tuberculin or paratoloid has excited widespread interest. It
has not fulfilled the expectations which many entertained,
but does benefit some cases, notably lupus. The trouble
with Koch’s tuberculin is that it often causes fever and
inflammation to a dangerous degree. In some cases, as
Virchow showed, it produces acute miliary tuberculosis.
Koch’s lymph is a glycerin extract of a culture of tubercle
bacilli, and the usual dose is 1 milligramme, given hypoder-
matically into the back by Koch’s pistonless syringe. After
it has been used for a time the dose may be increased to 10
milligrammes, or even much more. Bergmann gave 1 gram.
Kocli’s lymph causes inflammation and necrosis of tubercu-
lous tissue by the action of certain antitoxines. Many cases
it improves. Some cases it apparently cures, but the disease
is apt to return. In pulmonary tubercle it must not be given
if there be much fever or extensive consolidation. Cheyne
used tuberculin by giving two or three doses a day and
increasing the dose. It is best to associate other treatment
with the lymph.

Hunter of London declares that Koch's lymph contains
one principle which causes fever, another which causes in-
flammation, and a third which produces atrophy of tuber-
culous foci without either fever or inflammation. This third
desirable element he believes he has isolated in what is
called a “ derivative of tuberculin,” a modified lymph. Some
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remarkable results have followed the use of this material ; its
administration seems entirely safe, and it should thoroughly
and carefully be tried to ascertain its true rank as a remedy.

XIII. RICKETS.

Rickets is a constitutional disease arising during the early
years of life (the first two or three) as a result of insufficient
or of improper diet and bad hygienic surroundings. A defi-
ciency of fat and phosphate in the food or the use of a diet
which, by inducing gastro-intestinal catarrh, prevents assimi-
lation, causes rickets. The disease is never congenital, the
so-called “ congenital rickets” being sporadic cretinism
(Bowlby). Figure 4 (Pl. 2) shows marasmic rickets.

Evidences of Rickets.—The condition is one of general
ill-health ; the child is ill-nourished, pallid, flabby; it has
attacks of diarrhcea and a tumid belly; it is disinclined for
exertion and has a capricious appetite; it is liable to night-
sweats and night-terrors; enlarged glands are often noted,
the teeth appear behind time, and the fontanelles close late.
The long bones become much curved, the upper part of the
chest sinks in, curvature of the spine appears, the head is
large and the forehead bulges, and the pelvis is distorted.
Swelling appears in the articular heads of long bones, beside
the epiphyseal cartilages, and in the sternal end of the ribs,
forming in the latter case rhachitic beads. The lesions of
rickets are due to an imperfect ossification of the animal
matter which is prepared for bone-formation, and conse-
quently to softening of the bones which causes them to
bend. The swellings at the articular heads are due to pres-
sure forcing out the soft bone into rings. Rhachitic children
rarcly grow to a full size, and the disease is responsible for
many dwarfs. Most cases recover without deformity, but
the time lost during the period when active development
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should have gone on cannot be made up, and some slight
deficiency is sure to remain.

Treatment.—The treatment consists in open air, sunshinc,
salt-water baths, sea-air, fresh food (milk, cream, and meat-
juice), cod-liver oil especially, syrup of the iodide of iron,
arsenic, and some form of phosphorus.

XIV. CONTUSIONS AND WOUNDS.

Contusions.—A contusion or bruise is a subcutaneous
laceration, the skin above it being uninjured (as in the
abdomen) or damaged with a surface-breach (as in a part
overlying bone), blood being effused. If a large vessel is
damaged, the hemorrhage is large. An ecchymosis is diffuse
hemorrhage over a large area; a Aematoma is a blood-tumor
or a circumscribed hemorrhage. In a diffuse hemorrhage
the coagulation of fibrin induces induration; the serum and
leucocytes are absorbed ; the red blood-cells disintegrate and
the coloring matter is widely diffused (suggillation); and
hamoglobin is changed into hamatoidin, which crystallizes.
In union with these chemical changes, color-changes ensue,
the part being at first red and then becoming purple, black,
green, lemon, and citron. A hamatoma acts as an irritant,
inflammation ensues around it, and it is encapsuled by em-
bryonic tissue, which, by organizing into fibrous tissue, forms
a blood-cyst and gradually absorbs the fluid blood, the cyst-
contents becoming thicker and thicker. A fibrous scar may
remain. If serum is not absorbed, h&matoidin forms and
the fluid becomes clear. A hamatoma may suppurate, an
abscess forming.

Symptoms.—The symptoms are heat, tenderness, swell-
ing, and numbness followed by pain. Discoloration appears
quickly in superficial contusions, but days after in deep ones ;
shock and loss of function are present after severe contusions.
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Treatment.—Obtain reaction from the shock. Local treat-
ment consists of rest, elevation, and compression to arrest
bleeding, antagonize inflammation, and control swelling.
Cold is useful early in a case, but it is not suited to severe
contusions or to contusions in the debilitated or aged, as in
such cases it may cause gangrene. Lead-water and laudanum
and iodine may be used. In very severe contusions employ
heat and stimulation. When inflammation is subsiding after
a contusion, massage and ichthyol should be ordered. A
contusion should never be opened unless hemorrhage con-
tinues, infection takes place, or a lump remains for some
weeks. For persistent bleeding freely lay open the contu-
sion, turn out clots, ligate vessels, irrigate with corrosive-
sublimate solution, insert a tube, and close. If gangrene is
feared, use iodine locally, and if a slough forms, employ
antiseptic fomentations. Constitutional treatment for con-
tusion is the same as that for inflammation.

‘Wounds.—A wound is a breach of surface continuity by
a sudden and violent mechanical force. Wounds are divided
into open and subcutaneous, septic and aseptic, contused,
incised, lacerated, punctured, gunshot, and poisoned.

The local phenomena of wounds are pain, hemorrhage,
loss of function, and gaping or retraction of edges.

Pain is due to the injury of nerves, and it varies according
to the situation and to the nature of the injury. It is influ-
enced by temperament, excitement, and preoccupation. It
may not be felt at all at the time of the injury. At first it
is usually acute, becoming later dull and aching. In an asep-
tic wound the pain is slight, but in an infected wound it is
severe.

Hemorrhage varies with the state of the system, the vas-
cularity of the part, and the variety of injury.

Loss of Function—Depends on the situation and extent of
the injury.
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Gaping or Retraction of Edges.—Due to tissue-elasticity.

The constitutional condition is that of skocg, which is a
sudden depression of the vital powers arising from an injury
or a profound emotion acting on the nerve-centres and in-
ducing vaso-motor paresis, the blood accumulating in the
abdominal vessels. It may be slight and transient, it may
be severe and prolonged, and it may even produce almost
instant death. It is morc severe in men than in women, in
the nervous and sanguine than in the lymphatic, in those
inured to suffering than in those who are strangers to illness.
Injury of the abdomen produces great shock, and so does
damage to the viscera, the urethra, and the testicles. Cere-
bral concussion is a form of shock plus other conditions.
Sudden and profuse hemorrhage causes shock; so, occa-
sionally, does anasthetization.

Symptoms—The symptoms are a temperature much
below normal; weak, rapid, and compressible pulse; cold,
clammy, or profusely-perspiring skin; shallow respiration;
a tendency to urinary suppression; consciousness is usually
maintained, but there is an absence of mental originating
power, the injured person answering when spoken to, but
volunteering no statements and lying with partly-closed lids
in any position in which he may have been placed. If de-
lirium arises, the condition is very grave (delirious shock).
Pain is slightly or not at all appreciated. Vomiting may, as
in concussion, presage reaction. Vomiting after a consider-
able time in shock is regurgitation, and is a bad omen.

Diagnosis—Concealed hemorrhage is hard to separate
from shock. It produces impairment of vision (retinal
ana@mia), irregular tossing, frequent yawning, nausea, and
sometimes convulsions. In shock the ha&moglobin is unal-
tered; in hemorrhage it is enormously reduced (Hare and
Martin). In hemorrhage recurrent attacks of syncope are
met with. Shock and hemorrhage are often associated. The
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essential characteristic of shock is sudden onset, which sep-
arates it from exhaustion.

Treatment—In treating shock from a wound, lower the
head, apply hot bottles and hot blankets, and give hypo-
dermatic injections of ether, brandy, strychnine, digitalis, or
atropia. A turpentine enema is useful. Hot coffee or other
hot fluids should be given by the mouth and rectum, mustard
be placed over the heart, spine, and shins, and the hypoder-
moclysis of salines be practised. If shock comes on during
operation, the proceedings must be hurried or even be
stopped. Should we operate during shock? Clearly, no,
except for the purpose of arresting hemorrhage. Do not,
for instance, perform an amputation in shock, but arrest hem-
orrhage, asepticize, and bring about reaction before operating.

Fat-embolism.—(See Embolism, p. 124.)

Fever.—(See Fevers.)

Treatment of Wounds.—The rules for treating wounds
are—(1) arrest hemorrhage; (2) bring about reaction; (3)
remove foreign bodies; (4) asepticize; (5) drain, coaptate the

- edges, and dress; and (6) secure rest to the part and combat
inflammation. Constitutionally, allay pain, secure sleep, keep
up the nutrition, and treat inflammatory conditions.

Avrrest of Hemorrhage—To arrest hemorrhage the bleed-
ing point must be controlled by digital pressure until ready
to be grasped with forceps; it is then caught up and tied
with catgut or aseptic silk. Slight hemorrhage stops spon-
taneously on exposure to air, and moderate hemorrhage
ceases after the vessels are clamped for a time; an injured
vessel of some size must be ligated, even if it has ceased to
bleed. Capillary oozing is checked by hot-water compresses.
If a large artery is divided in a limb, apply a tourniquet
before ligating (see Wounds of Vessels).

Bringing About of Reaction—(See Shock.)

Removal of Foreign Bodies.—Remove all foreign bodies
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visible to the eye (splinters, bits of glass, portions of clothing,
gun-wadding, grains of dirt, etc.) with forceps and a stream
of corrosive-sublimate solution. In a lacerated or contused
wound portions of tissue injured beyond repair should be
regarded as foreign bodies and be removed with scissors.

Cleaning the Wound.—To clean the wound scrub the area
around it with Johnson's ethereal soap and then with cor-
rosive-sublimate solution (1:1000). If the surface is hairy,
it must be shaved. The wound must be well washed out
with an antiseptic solution, thus getting rid of blood-clots
which would serve to separate the edges and favor infection.

Drainage, Closure, and Dressing.—Superficial wounds re-
quire no special drain, as some wound-fluid will find exit
between the stitches and the rest will be absorbed. A large
or deep wound requires free drainage for at least twenty-four
hours by means of a tube, strands of horse-hair, silk, or
catgut, or bits of iodoform gauze. An infected wound.must
invariably be drained. Good drainage almost compensates
for imperfect antisepsis. If capillary drains be employed,
apply a moist dressing. Divided nerves and tendons must
be sutured. Close the edges with silk sutures or silkworm-
gut if the wound is deep and tension is inevitable. Catgut
is used for superficial wounds and for those where tension
is slight. The interrupted suture is, as a rule, the best.
If the wound is infected, dress with antiseptic gauze; or with
either aseptic or antiseptic gauze if it is not infected. Cover
the gauze with a rubber dam to diffuse the fluids. Change
the dressings in twenty-four hours, or sooner if they become
soaked with discharge. After this, in an aseptic wound, the
dressing need not be changed for days. If pus forms, open
the wound at once.

Rest—Severe wounds require confincment in bed. Band-
ages, splints, etc. arc used to sccure rest. The methods of
combating inflammation have previously been set forth.
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Constitutional Tyeatment—Bring about reaction from de-
pression, but prevent undue reaction. Feed the patient well,
stimulate him if necessary, and attend to the bowels and
bladder. Watch the temperature as the danger-signal, secure
sleep, and allay pain. Look out for complications, namely,
inflammation, suppuration, gangrene, tetanus, and erysipelas.

Incised Wounds.—An incised wound is a clean c«? in-
flicted by an edged instrument. Only a thin film of tissue
is so devitalized that it must die. These wounds have a
splendid chance of union by first intention.

Symptoms.—The symptoms of incised wounds are sharp
pain for a time, followed by smarting, profuse bleeding, and
decided retraction of the edges.

Treatwment—The treatment of incised wounds is accord-
ing to general rules. Do not use styptics, as they cause a
repugnant clot, produce irritation, and favor infection.

Lacerated and Contused Wounds.—A /acerated wound
is a tearing apart of the tissues; a contusecd wound is a
crushing and pulpefying of tissues. These two forms are
combined. They are irregular, contain masses of partially-
detached tissue and blood-clots, and their edges are cold
and discolored. Such wounds tend to necrosis.

Symptoms—The symptoms are excessive shock, slight
hemorrhage, and only a moderately dull pain. Reactionary
and secondary hemorrhages are common. Infection is liable
to occur, and more or less sloughing is bound to ensue.

Treatment—Any damaged vessel, whether it bleeds or
not, must be tied, the devitalized tissues cut away, and for-
eign bodies removed. Asepticize with great care and secure
thorough drainage, making very usually counter-openings.
In dressing, put iodoform in the wound and close it par-
tially. Watch for bleeding during reaction. When slough-
ing begins, use antiseptic fomentations. A érush-burn, which
is a contused-lacerated wound due to friction, requires the
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use of an antiseptic poultice until the slough is cast off. In
badly-lacerated wounds and crushes it is often necessary to
amputate.

Punctured wounds are wounds made by pointed instru-
ments. A punctured wound is usually deep, it closes partly
after withdrawal of the instrument, blood-clot and wound-
fluids cannot get exit, and infection is certain if the instru-
ment carries microbes. Large-sized foreigm bodies may be
driven in or a portion of the instrument may break off.

- Arrow-wounds are punctured and incised.

Symptoms—In punctured wounds the pain is rarely
severe, but hemorrhage is slight unless a large vessel be
wounded. Infection is apt to ensue. Varicose aneurysm
may be caused.

Treatment—In treating punctured wounds incise to the
depth of the puncture, stop the hemorrhage, asepticize, and
drain. An arrow should never be pulled out, but should
be pushed through or cut down to by enlarging the wound.

Gunshot wounds are injuries inflicted by projectiles, such
as shot and bullets, driven by explosives. If a bullet just
grazes a surface, a friction-burn results; if it enters the tis-
sues, it produces a punctured-contused-lacerated wound ; if it
strikes the tissue, but fails to enter, it causes a contusion.
If a bullet enters a cavity or an organ and does not emerge,
it produces a penetrating wound; if it does emerge, it is a
perforating wound. Bullets are very apt to carry a foreign
body into the tissues (clothing, wadding, etc.). The wound
of entrance is round, smooth, and depressed, and is smaller
than the ball, because the skin stretches as the bullet strikes it
and contracts again after it has passed. The skin around the
wound of entrance is discolored by the ball, or, if the discharge
took place near the victim, it is blackened by the gunpowder.
A wound of entrance larger than the ball means the entrance
with the projectile of some foreign body. The wound of
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exit, if one exists, is irregular, everted, and larger than the
bullet (especially so if a round ball was used). Hemorrhage
is slight unless a large vessel is opened, pain varies, and shock
is severe. Dense fascia resists a ball strongly, often deflect-
ing it, and is irregularly torn when the missile passes, pre-
senting fringes which interfere with probing and drainage.
Tendons are generally pushed away. Vessels are usually
pushed aside, but they may be divided. If pushed aside,
the damage done them is apt to produce sloughing and
secondary hemorrhage or cause an aneurysm to develop.
Diagnosis—To diagnosticate the extent and nature of a
gunshot wound, put the parts in the position they were in
when injured; ascertain the direction of the ball’s course,
the size and nature of the weapon, and its distance away
when fired. Examine the clothing to see if any part was
carried in. Do not probe without a special indication.
Treatment—To treat a gunshot wound, bring about re-
action. If hemorrhage be severe, take a knife and enlarge
the wound, find the bleeding vessel, and secure it. Thor-
oughly cleanse the wound and adjacent parts before handling.
Do not explore for the ball unless sure that it has carried in
with it septic foreign bodies, unless its presence interferes
with repair, unless it is in or near a vital region (as the
brain), or unless it is necessary to determine the position of
the ball in order to decide the question of amputation or
resection. The best probe is the finger. There may be
used Fluhrer's aluminium probe, Nélaton's porcelain probe,
the stem of a clay pipe, or a bit of pine wood, the last three
of which stain with lead and will indicate whether the hard
body is bone or a bullet. Girdner's telephonic probe can
be tried if we wish to locate the ball. If any chance
of success exists, try to get primary union by antisepsis
and rest. This union will usually fail because of infec- |
tion at the time of the injury and the inevitable necrosis
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of the compressed and damaged tissue. In any case use
rigid antisepsis and watch for complications. Infection calls
for enlargement of the wound and a counter-opening. For
removing a ball numerous forceps have been devised.

Resection—Resection is sometimes demanded for the
splintering of a joint.

Amputation is sometimes demanded because of great injury
to the soft parts (as by a shell-fragment), the splintering of a
bone, injury of a joint, damage to the chief vessels or nerves,
or the destruction of a considerable part of a limb. Per-
form a primary amputation if possible, and make the flaps
through tissue that will not slough. In civil practice, with
careful antisepsis, more questionable tissue can be admitted
into a flap than in military practice, where transportation may
be necessary and antisepsis be imperfect or wanting.

Poisoned wounds are those in which a poison is intro-
duced. This poison may be microbic and capable of self-
multiplication, or it may be chemical, and hence incapable
of multiplication. There are three classes of poisoned wounds:'
(1) mixed infection, as septic wounds, dissection-wounds, and
malignant cedema; (2) chemical poison, such as snake-bites
and insect-stings; and (3) microbic infection, such as rabies,
glanders, etc.

Septic wounds are those which suppurate or slough.
Open septic wounds freely for drainage, curette or cut away
hopelessly damaged tissue, wash with peroxide of hydrogen
and then with corrosive sublimate, dust in iodoform, and
either use a drainage-tube or pack with iodoform gauze.
Watch the temperature for evidences of general infection or
intoxication. Stimulate and secure good nourishment, rest,
and sleep.

Dissection-wounds are simple examples of infected
wounds, and they prescnt nothing peculiar except virulence.

YAmerican Text-book of Surgery.
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They affect butchers, cooks, surgeons who cut themselves in
operating on a poisoned area, those who make post-mortems,
and those who dissect. A dissection-wound inflicted while
working on a body injected with chloride of zinc possesses
but few elements of danger unless the health of the student
is much broken down. Post-mortems are peculiarly danger-
ous when the subject has died of some septic process.
When a wound is inflicted while dissecting, wash it under a
strong stream of water, suck it to make the blood run, lay
it open if it be a puncture, swab it out with pure carbolic
acid, and dress it with iodoform and gauze. If infection
shows itself, it must be treated as any other infected wound.

Malignant cedema or gangrenous emphysema arises, as
a rule, after punctures. It is due to a specific bacillus which
produces great cedema, and to secondary infection with putre-
factive organisms.

Symptoms.—The symptoms are cedema, the fluid being dis-
tinctly bloody, followed by rapidly-diffusing gangrene which
is surrounded by a zone of cedematous tissue that crepitates
under pressure because it contains gases of putrefaction. The
zone of cedema is covered with blebs which contain thin,
putrid, reddish matter. The constitutional condition is one
of septicemia. Death occurs, as a rule, in a few days.

Treatment—To treat malignant cedema, if it affect a limb,
amputate at once, high up. If it affect some other part,
excise, use the actual cautery, and dress antiseptically. Stim-
ulate very freely.

Stings and Bites of Insects and Reptiles: Stings of Bees
and Wasps.—A bee’s sting consists of two long lances within
a sheath with which a poison-bag is connected. The wound
is made first by the sheath, the poison then passes in, and
the two lances, moving up and down, deepen the cut. The
barbs on the lances make it difficult to rapidly withdraw the
sting, which may be broken off and remain in the flesh.
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Besides bees, hornets, yellow-jackets, and other wasps pro-
duce painful stings. These stings rarely produce any trouble
except pain and swelling. In some rare cases a bee-sting
is fatal; persons have been stung to death by a great number
of these insects.

Symptoms.—If general symptoms ensue, they appear rap-
idly and consist of great prostration, vomiting, purging, and
delirium or unconsciousness. These symptoms may dis-
appear in a short time, or they may end in death from heart-
failure. Stings of the mouth may cause cedema of the glottis.

Treatment—To treat a bee-sting, extract the sting if it be
broken off, and apply locally a solution of washing-soda,
tincture of arnica, iodine, or lead-water and laudanum. If
constitutional symptoms appear, stimulate.

Other Insect-bites and Stings.—The mandibles of a spider
are terminated by a movable hook which has an opening
for the emission of poison. The bite of large spiders is pro-
ductive of inflammation, swelling, weakness, and even death.
The bite of the poisonous spider of New Zealand produces
a large white swelling and great prostration; death may
ensue, or the victim may remain in a depressed, enfeebled
state for weeks or even for months. The tarantula is a much-
dreaded spider. A scorpion has in its tail a sting, and a
scorpion’s sting produces great prostration, delirium, vomit-
ing, diaphoresis, vertigo, headache, local swelling, and burning
pain, followed often by suppuration, or even by gangrene and
fever. Centipedes must be of large size to be formidable
to man, and the symptoms arising from their stings are usu-
ally only local.

Trecatment—Tie a fillet above the bitten point; make a
crucial incision, favor bleeding, and swab out the wound with
pure carbolic acid or some caustic or antiseptic (if in the
wilds, burn with fire or gunpowder); dress antiseptically if
possible, and stimulate as constitutional symptoms appear,
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slowly loosening the ligature. Chloroform stupes and ipecac
poultices are recommended, also puncture with a needle and
rubbing in 3 parts of chloral and 1 part of camphor.
Snake-bites.—The poisonous snakes of America com-
prise the copperheads, water-moccasins, rattlesnakes, and
vipers. There is also a poisonous lizard. The symptoms
of snake-bite are similar whether it is the bite of an Indian
cobra or of an American rattler, and they depend upon
the dose of poison introduced. Poison injected into a vein
may prove almost instantly fatal. The poison is not ab-
sorbed by the sound mucous membranes. It is discharged
through the hollow fangs of the reptile by contractions of
the muscles of the poison-bag. In most varieties of snakes
the teeth lie along the back of the mouth and are only
erected when the reptile strikes. The poison contains proteid
constituents, globulins, and peptones (Mitchell and Relchert)
and probably toxic animal alkaloids (Brieger).
Symptons.—The symptoms are—pain, soon becoming in-
tense ; mottled swelling of the bitten part, which swelling
may be enormous, and which is due to cedema and extrava-
sation of blood, and assumes a purpuric discoloration. There
may be complete consciousness, or there may be lethargy,
stupor, or coma. Some cases present spasms. The general
symptoms are those of profound shock, which may present
delirium (delirious shock). Death may arise from paralysis
of the heart, and tay occur in about five hours, but as a rule
it is postponed for a number of hours. If death is deferred
many hours, profound sepsis comes upon the scene, with
glandular enlargement, suppuration, and sometimes gangrene.
Treatment—Cases of snake-bite must, as a rule, be treated
without proper appliances. Prof. Gross related that he had
seen an army officer blow off his finger with a pistol the
moment it was struck, and thus escape poisoning. For bit-
1 Bauerjie, in the Lancet.



160 A MANUAL OF SURGERY.

ten fingers or toes this treatment would be wise. In general,
the rules are to twist several fillets at different levels above
the bite, to excise the bitten area, to suck or cup it if pos-
sible, and to cauterize it by a pure acid or by heat. An
expedient among hunters is to cauterize by pouring gun-
powder on the excised area and applying a spark, or by lay-
ing a hot ember on the wound. When a hot iron is available,
use it. The fillets are not to be removed suddenly, and
they had best be kept on for some time. Remove the highest
constricting band first; if no symptoms come on after a
time, remove the next, and so on; if symptoms appear,
reapply the fillet. The constitutional treatment is expressed
in one word: stimulate. Our only hope is in large doses
of alcohol, and, if they can be obtained, ammonia, ether,
strychnine, or digitalis hypodermatically administered. Mor-
phia can be given for pain. There is no specific for snake-
poison. Hypodermatic injections in the area adjacent to the
bite of a 1 per cent. solution of the permanganate of potash
are commended by some. Halford of Australia praises the
intravenous injection of ammonia (10 M of strong ammonia
in 20 M of water). If a man is bitten by a large and deadly
snake, the surgeon, if one is at hand, should at once ampu-
tate well above the bite.!

Anthrax (malignant pustule, charbon, wool-sorters’ dis-
ease, Milzbrand, or splenic fever) is a term used by some as
synonymous with carbuncle, but it is not here so employed.
Anthrax, when seen among men, is a disease caught in some
manner from an animal with splenic fever. It may be caught
by working around discased animals, by handling or tanning
their hides, by sorting thcir hair or wool; it may be con-
veyed by eating infected meat or by drinking infected milk.
Flies may carry the poison.

Forms of Anthrax—There are two forms of the disease

! Charters James Symonds, in Heath's Dictionary.
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—anthrax carbuncle and anthrax cedema. The external form
presents a papule with a red base; the papule becomes a
vesicle which contains bloody serum ; the vesicle bursts and
dries, the base of it swells and enlarges, other vesicles appear
in circles around it, and there is developed an “ anthrax car-
buncle” which shows a black or purple elevation with a
central depression surrounded by one or more rings of
vesicles. Pain is trivial. Lymphatic enlargements occur.
In loose connective tissue the lesion may be anthrax cedema,
a spreading livid cedema followed by blebs and even by
gangrene. The constitutional symptoms may rapidly follow
the local lesion, but may be deferred for a week or more.
The patient feels depressed, has obscure aches and pains,
and is feverish, but usually keeps about for a short period.
After a time he is apt to develop rigors, high irregular fever,
sweats, acute fugitive pains, diarrhcea, delirium, typhoid
exhaustion, dyspncea, cough, and cyanosis. The local car-
buncle of anthrax is distinguished from ordinary carbuncle
by the central depression, the adherent eschar, the absence
of tenderness, and the absence of suppuration of the first,
as contrasted with the clevated centre, the multiple foci of
suppuration and sloughing, and the acute pain of the second.
Anthrax cedema differs from cellulitis in the absence of all
tendency to form pus, and from malignant cedema by the
‘greater tendency of the latter to result in gangrene. If
anthrax has a visible lesion and the constitutional symptoms
are slight or absent, the chance of cure is good.
Treatment—If a person is wounded by an object sus-
pected of carrying the infection, cauterize the wound with
the hot iron. A malignant pustule should be entirely ex-
cised and the wound mopped out with pure carbolic acid,
or burnt with the hot iron and afterward dressed with wet
bichloride-of-mercury gauze which is covered with an ice-
bag. Another plan is to make crucial incisions through the
1 :
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lesion, to mop out with pure carbolic acid, and to inject
around and in the pustule carbolic acid (1:10) every six
hours until the disease abates or toxic symptoms appear.
The adherent eschar is subsequently gotten away by anti-
septic poultices. Constitutional treatment is sustaining and
stimulating.

Hydrophobia, Rabies, or Liyssa.—Hydrophobia is a spas-
modic and paralytic disease due to infection through a wound
with the virus from a rabid animal. The animal may be a
dog, a cat, a wolf, a fox, or a horse. Roux estimates that
about 14 per cent. of the people bitten by mad animals develop
the disease. If the bite is on an exposed part, it is far more
apt to cause rabies than if the teeth pass through clothing.
Hydrophobia is always fatal. The saliva is the usual vehicle
of contagion, but other fluids and tissues contain it, espe-
cially the brain and cord.

Symptoms.—The period of incubation of hydrophobia is
from a few weeks to two years. The initial symptoms are
mental depression, anxiety, headache, malaise, and often pain
or cven congestion in the cicatrix, which symptoms are
quickly followed by a general hyperasthesia, pharyngeal
spasms, dyspncea from laryngeal spasms,and constantattempts
to expectorate thick mucus which forms because of congestion
of the air-passages. Attempts at swallowing, as well as lights
and noises, tend to bring on spasms, hence the fear of liquids’
(there is spasm from attempts at swallowing or from thinking
oftheact). The entire body may be thrown into clonic spasms,
but there is no tonic spasm. The mind is usually clear,
although during the periods of excitement there may be
maniacal furor with hallucinations which pass away in the
stage of relaxation. The temperature is moderately clevated
(101° to 103° or higher). This spasmodic stage lasts from
one to three days, and the paticnt may die during this period
from cxhaustion or from asphyxia. If he lives through this
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period, the convulsions gradually cease, the power of swal-
lowing returns, and the patient succumbs to exhaustion in
less than twenty-four hours, or he develops ascending paral-
ysis which soon causes cardiac and respiratory failure.

In hydrophobia death is inevitable. - Those cases in which
it is alleged that recovery ensued were not true hydro-
phobia, but hysteria. Wood says that in hysteria, especially
among boys, “ beast-mimicry ” is common, the sufferer snarl-
ing like a dog, and in the form known as “ spurious hydro-
phobia,” in which there may or may not be convulsion, there
is a dread of water, emotional excitement, snarling, and
attempts to bite the bystanders (in genuine hydrophobia no
attempts are made to bite and no such sounds are uttered
as are made by a dog).

Lyssa is separated from lockjaw by the spasms of the
larynx and the absence of tonic spasms in the former, as
contrasted with the spasms of muscles of mastication and
the tonic spasms with clonic exacerbations of lockjaw.

Treatinent—When a person is bitten by a supposed rabid
animal, apply constriction above the wound if possible, ex-
cise, and burn with the hot iron. Send the patient to a
Pasteur institute at once, that he may be given preventive
inoculations of an emulsion made from the dried spinal cords
of hydrophobic rabbits (attenuated virus). The value of this
plan seems definitely established. In the paroxysm the treat-
ment is palliative, and cannot be curative. Keep the patient
in a dark, quiet room, relieve thirst by enemata, saturate
with morphia, and in the paroxysms anasthetize.

Glanders, Farcy, or Equinia.—Glanders is an infectious
eruptive fever occurring in horses and communicable to man.
If the nodules occur in a horse’s nares, we call the disease
“glanders;” if beneath his skin, it is termed “farcy.” This
disease is due to the bacillus of Loffler, and is communi-
cated to man through an abraded surface or a mucous
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membrane (Osler). The characteristic lesions are infective
granulomata which in the nose form ulcers and under the
skin develop abscesses.

Acute and Chronic Glanders.—In acute glanders there
is septic inflammation at the point of inoculation; nodules
form in the nose, and ulcerate; there is profuse nasal dis-
charge ; the glands of the neck enlarge; there are fever and
an eruption like small-pox on the face and about the joints
(Osler). Acute glanders is always fatal. Chronic glanders
lasts for months, is rarely diagnosticated, being mistaken for
catarrh, and is often recovered from. Diagnosis is made by
injecting a guinea-pig with the nasal mucus.

Acute and Chronic Farcy.—Acute farcy appears from
a skin-inoculation; it begins as an intense inflammation,
from which run out inflamed lymphatics that present nodules
or “farcy-buds.” Abscesses form. There are joint-pain and
the constitutional symptoms of sepsis, but no involvement
of the nares. Chronic farcy may last for months. In it
nodules occur upon the extremities, which nodules break
down into abscesses and eventuate in ulcers resembling
those of tuberculosis.

Treatment.—In treating this disease the point of infection
is at once to be incised and cauterized. Open the abscesses,
swab out with pure carbolic acid, and dress antiseptically.
Give stimulants and nourishing diet. Diseased horses ought
at once to be killed and their stalls torn out and purified.

Actinomycosis is an infectious disorder characterized by
chronic inflammation, and is due to the presence in the tis-
sues of the actinomyces or ray-fungus. This disease occurs
in cattle (lumpy jaw) and in pigs, and can be transmitted to
man, apparently by the food. At the point of inoculation
(which is usually about the mouth) arises an infective granu-
loma, around which inflammation of connective tissue occurs,
suppuration eventually taking place.
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Symptoms—The surgeon may see the lesion in the jaw
(the enlargement resembling an abscess or sarcoma), on the
tongue, and on the skin (resembling cutaneous tuberculosis).
Pulmonary actinomycosis presents fever, cough, and wasting,
the symptoms being usually one-sided and the fungus being
found in the expectoration. Cerebral actinomycosis can occur.
Osler says the disease is a chronic pyamia with the fungus
existing in the pus.

Treatment—The treatment consists in thoroughly extir-
pating the growth as we would a malignant tumor. Open,
curette, and cauterize abscesses and sinuses. Remove dead
bone. Iodide of potash has cured cases.

XV. SYPHILIS.

Deflnition.—Syphilis is a chronic infectious, and some-
times hereditary, constitutional disease. Its first lesion is
an infecting area or chancre, which is followed by lym-
phatic enlargements, eruptions upon the skin and mucous
membranes, affections of the appendages of the skin (hair
and nails), “chronic inflammation and infiltration of the
cellulo-vascular tissue, bones, and periosteum ” (White), and,
later, often by gummata. This. disease is probably due to
a microbe, but Lustgarten’s bacillus has not been proved to
be the one. One fact against its being the cause is its pres-
ence in the non-contagious late gummata. White quotes
Finger in his assumption that syphilitic fever is due to
absorption of ptomaines; that the eruptions of skin and
mucous membranes in the secondary stage arise from local
deposit and multiplication of the virus; that many secon-
dary symptoms result from nutritive derangement caused by
tissue-products passing into the circulation; that the virus
exists in the body after the cessation of secondary symptoms;;
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and that it may die out or may awaken into activity, pro-
ducing “ reminders.”

During the primary and secondary stages fresh poison
cannot infect, and this is true for a time after the disappear-
ance of secondary symptoms. Immunity in the primary
stage is due to products absorbed from the infected area.
Colles’s immunity is that acquired by mothers who have
borne syphilitic children, but who themselves show no sign
of the disease. Profeta’s immunity is the immunity against
.infection possessed by many healthy children born of syph-
ilitic parents. Tertiary syphilitic lesions are not due to the
poison of syphilis, but to tissue-products from the action of
that poison. Tertiary syphilis is not transmissible, but it
secures immunity.

Transmission of Syphilis.—This disease can be trans-
mitted—(1) by contact with the tissue-elements or virus—
acquired syphilis; and (2) by hereditary transmission—/erecd-
itary syphilis. The poison cannot enter through an intact
epidermis or epithelial layer, and abrasion or solution of
continuity is requisite for infection. Syphilis is usually, but
not always, a venercal disease. It may be caught by infec-
tion of the genitals during coition, by infection of the tongue
or lips in kissing, by smoking poisoned pipes, by drinking
out of infected vessels, or by beastly practices. The initial
lesion of syphilis may be found on the finger, forehead, eye-
lid, lip, tongue, check, palate, anus, nipple, etc. A person
may be a host for syphilis, carry it, give it to another, and
yet escape it himself (a surgeon may carry it under his nails,
and a woman may lodge it in her vagina). Syphilis can be
transmitted by vaccination with human lymph which con-
tains the pus of a syphilitic eruption or the blood of a
syphilitic person. Vaccine lymph, even after passage through
a person with pox, will not convey syphilis if it is free from
blood and the pus of specific lesions; it is not the lymph
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that poisons, but some other substance which the lymph
may carry.

Syphilitic Stages.—Syphilis was divided by Ricord into
three stages: (1) the primary stage—chancre and indolent
bubo; (2) the secondary stage—disease of the upper layer
of the skin and mucous membranes; and (3) the tertiary
stage—affections of connective tissues, bones, fibrous and se-
rous membranes, and parenchymatous organs. This division,
which is useful clinically, is still largely employed, but it is
not so sharp and distinct as was believed by Ricord; it is only
artificial. For instance, ozeena may develop during a second-
ary eruption, and bone disease may appear early in the case.

Syphilitic Periods.— White divides the pox into the fol-
lowing periods: (1) period of primary incubation—the time
between exposure and the appearance of the chancre: from
ten to ninety days, the average being three weeks; (2) period
of primary symptoms—chancre and bubo of adjacent lymph-
glands; (3) period of secondary incubation—the time between
the appearance of the chancre and the advent of secondary
symptoms : about six weeks as a rule; (4) period of secon-
dary symptoms—Ilasting from one to three years; (5) inter-
mediate period—there may be no symptoms or may be light
symptoms which are less symmetrical and more general than
those of the secondary period: it lasts from two to four
years, and ends in recovery or tertiary syphilis; and (6)
period of tertiary symptoms—indefinite in duration.

Primary Syphilis.—The primary stage comprises the
chancre or infecting sore and bubo. A chancre or initial lesion
is an infective granuloma resulting from the poison of syphilis.
A chancre may be derived from the discharges of another
chancre, from the secretion of mucous patches and moist
papules, from syphilitic blood, or from the pus or secretion of
any secondary lesion. Tertiary lesions cannot cause chancre.
It appears at the point of inoculation, and is the first lesion
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of the disease. It is not a local lesion from which syphilis
springs, but is a local manifestation of an existing constitu-
tional disease, hence excision is entirely useless. If we take
the discharge of a chancre and insert it at some indifferent
point into the person from whom we took it, a new chancre
will not be formed, because he already has syphilis. If we
insert it into another person, a chancre is formed. Hence
we say that primary syphilis is not auto-inoculable, but is
hetero-inoculable.

Initial Lesions.—An initial lesion, hard chancre, or infect-
ing sore never appears until at least ten days after exposure;
it may not appear for many weeks, but it usually arises in
about three weeks. There are three chief forms of initial
lesion: (1) a purple patch exposed by peeling epidermis,
without induration and ulceration—a rare form; (2)an indu-
rated area under the epidermis, without ulceration—a very
common form; and (3) a round, indurated, cartilaginous area
with an elevated edge, which ulcerates, exposing a velvety
surface looking like raw ham; it bleeds easily, it rarely sup-
purates, it does not spread, and the discharge is thin and
watery. This is the “ Hunterian chancre,” which is rarer
than the second variety, but commoner than the first, and
which ulcerates because of dirt, caustic applications, or fric-
tion.

Mixed Infection of Chancre and Chancroid.—A chancre
is rarely multiple, but if it is so all the sores appear together
as a result of the primary inoculation: they do not follow
one another because of auto-infection. A hard sore does
not suppurate unless irritated by caustics, friction, or dirt, or
unless there be mixed infection with chancroid; its nature is
not to suppurate. The hardness may affect only the base
and margins of an ulcer or it may affect considerable areas,
but it has well-defined margins and feels like cartilage encap-
suled, so that it can be picked up in the fingers. This hard-
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ness or sclerosis is due to gradual fnﬂammatory exudation
into “ the tissues at the base of the ulcer and_to growth of
the nodule” (Von Zeissl). A chancre untreated may last
many months. The induration usually disappears soon after
the appearance of secondary symptoms. A copper-colored
spot remains, and does not disappear until the disease is
cured. An induration may again appear before the outburst
of some distant lesion.

Von Zeissl says: “If syphilitic contagion is mixed with
pus, a chancre begins as a circumscribed area of hyperamia
. and swelling, which undergoes ulceration, and does not de-
velop hardness for a period of from ten days to several weeks,
and may develop a nodule after the first ulcer has entirely
healed.” We see this condition when mixed infection occurs,
the chancroid poison being quick, and the syphilitic poison
being slow, to act. If chancroid poison is deposited some
time after the syphilitic poison has been absorbed, the indu-
ration may appear in a few days after the chancroid begins.
A soft chancre may appear upon an existing syphilitic nodule
and may eat out the induration. We must separate a chancre
from a chancroid and from ulcerated herpes. A chancroid
appears in from two to five days after contagion (always less
than ten days); it may be multiple from the start, but, even
if beginning as one sore, other sores appear by auto-inocu-
lation ; it begins as a pustule, which bursts and exposes an
ulcer ; this ulcer is circular, has thin, sharp-cut or undermined
edges, a sloughy, non-granulating base, and a thin, purulent,
offensive discharge which is both auto- and hetero-inoculable.
These soft sores have no true sclerotic area, do not bleed,
produce no constitutional symptoms, and are apt to be fol-
lowed by an acute inflammatory bubo which tends to suppu-
rate. A chancroid causes pain. A chancre appears in about
three weeks after inoculation (never before ten days); it is
generally single, but if multiple sores exist, they all appear
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together, for their discharge is not auto-inoculable; it begins
as an excoriation or as a nodule; if an ulcer forms, its base
is covered with granulations and it is red and smooth; its
discharge is thin and scanty and not offensive ; its edges are
thick and sloping ; it is surrounded by an area of induration,
and bleeds when touched; it is followed by secondary symp-
toms, and there appear about the same time with it indolent
multiple enlargements of the adjacent glands, which rarely
suppurate. A chancre causes little pain.

Herpetic ulceration has no period of incubation; it may
follow fever, but usually arises from friction or the irritation
of dirt or acrid discharges. It appears as a group of ves-
icles, all of which may dry up, or some may dry up and
others ulcerate, or they may run together and ulcerate. The
edges of a herpetic ulcer are in “ segments of small circles”
(White) ; the ulcer is superficial, has but little discharge, and
does not have much tendency to spread; it has no indura-
tion; it is painful; it has no bubo unless suppuration is
extensive, and there is no constitutional involvement. A
urethral chancre appears after the usual period of incubation ;
it is situated near the meatus, one lip of which is usually
indurated ; the discharge is slight, often bloody, and never
purulent; indurated multiple buboes arise; the sore can
be seen, and constitutional symptoms follow (White). “A
chancre may be mistaken for cancer of the tongue. A chancre
of this region is brownish-red, a cancer being bright red.
A chancre is soft in the centre; a cancer presents uniformity
of induration. A chancre has a thin, purulent discharge, free
from blood; a cancer has a non-purulent, bloody discharge.
A chancre is followed by indolent lymphatic enlargements
under the jaw; a cancer is followed by painful enlarge-
ments.” A cancer is slower in evolution, is not followed by
constitutional symptoms, and the lymphatic enlargements
are much later in appearing than in chancre.
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Syphilitic Bubo.—In syphilitic bubo anatomically-related
lymphatic glands enlarge about the same time as induration
of the initial lesion begins. In the very beginning these
glands may be a little painful, but they soon cease to be so.
These enlargements are called “indolent buboes;” they may
be as small as peas or as large as walnuts, are freely movable,
and very rarely suppurate. The lesion of these glands is
hyperplasia of all the gland-elements and of their capsules,
due to absorption of the virus. If a man is strumous, the
bubo is apt to become enormous, lobulated, and persistent.
If the chancre appears on the penis, the superficial inguinal
and femoral glands enlarge, usually on the same side of the
body as the sore; if the sore is on the fraenum, both groins
are involved. These buboes may remain for many months;
they do not suppurate unless the sore suppurates or there is
some condition such as scrofula; and they finally disappear
by absorption or fatty degeneration. About six weeks after
buboes have formed in the glands related to the lesion, all
the lymphatics of the body enlarge. General lymphatic
involvement arises about the same time as the secondary
eruption. The enlargement of the post-cervical and epitroch-
lear glands is diagnostically important. These glandular
enlargements persist until after the eruptions have disappeared.

The bubo of syphilis is always present, while the bubo
exists in only one-third of the chancroid cases. The bubo
of syphilis is multiple, consisting of a chain of movable
glands (the glandulz Pleiades of Ricord); the bubo of chan-
croid is one inflamed and immovable mass. The bubo of
syphilis is indurated, painless, small, and slow in growth;
the bubo of chancroid shows inflammatory hardness, is pain-
ful, large, and rapid in growth; the first rarely suppurates,
the second often does. The skin over a syphilitic bubo is
normal ; that over a chancroidal bubo is red and adherent.
A syphilitic bubo is not cured by local treatment, but is
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cured by the internal use of mercury and is followed by
secondary symptoms. A chancroidal bubo requires local
treatment, is not cured by mercury, and is not followed by
secondaries. Herpes, balanitis, and gonorrhecea rarely cause
bubo, but when they do the bubo in each case is similar to
that caused by chancroid. A positive diagnosis of syphilis
can be made when an indurated sore is followed by multiple
indolent buboes in the groin and by enlargement of distant
glands.

General Syphilis.—As the general lymphatic enlargement
becomes manifest there is apt to appear a group of symp-
toms known as * syphilitic fever.” The patient usually thinks
he has a bad cold and is feverish and restless; he complains
of sleeplessness and anorexia; his face is pale; he has inter-
mitting rheumatoid pains in the joints and muscles, especially
of the shoulders, arms, chest, and back, which pains change
their location constantly and pre{'e'nt sleep; night-sweats
occur, and the pulse is quite frequent. This fever usually
reaches its height in forty-eight hours, and falls as the erup-
tion develops. Syphilitic fever does not always arise; it
may appear during the progress of the disease.

Secondary Syphilis.—The phenomena of secondary syph-
ilis arise from poisoned blood. They are characterized by
plastic inflammation, by the formation of fibrous tissue, and
by thickening of tissue. Ulcerations may occur. Structural
overgrowths appear (warts).

Syphilitic 8kin Diseases.—Syphilodcrmata (syphilides),
due to circumscribed inflammation, may be dry or purulent.
There is no one eruption characteristic of syphilis. This dis-
ease may counterfeit any skin disease, but it is an imitation
which is not perfect and is never a counterpart. Syphilitic
eruptions are often circumscribed; they terminate suddenly at
their edges, and do not gradually shade into the sound skin.
In color they are apt to be brownish-red, like tarnished cop-
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per ; especially is this the case in late syphilides. Hutchinson
cautions us to remember that an ordinary non-specific erup-
tion may be copper-colored, especially in people with dark
complexion and when it occurs on the legs. Eruptions are
apt to leave a brownish stain. Early syphilitic eruptions are
symmetrical. Syphilitic eruptions have an affection for par-
ticular regions, such as the forehead, the abdomen and chest,
the neck and scalp, about the lips and the ale of the nose,
the navel, anus, groins, between the toes, and upon the palms
and soles. Early secondary eruptions rarely appear on the
face or hands. Specific eruptions are polymorphous, various
forms of eruption being often present at the same time,
so that roseola is seen here, papules there, etc. These
syphilides do not cause as much itching as do non-spe-
cific eruptions, except when about the anus or between
the toes.

Forms of Eruption.—The chief forms of eruption are
(1) erythema, (2) papular syphilides, (3) pustular syphilides,
and (4) tubercular syphilides.

1. Erythema (macula, roseola, or spots) presents round, cir-
cumscribed, red, inflamed spots whose color does not entirely
disappear on pressure. In the papular form of erythema the
spots are a little elevated. It attacks especially the chest and
belly, but appears often on the forehead, the bend of the
elbow, and the inner portion of the thigh. Usually erythema
follows syphilitic fever, about six weeks after the chancre
appears, and the number and distinctness of these spots are
in proportion to the violence of the fever. Absent or slight
fever means few and transient spots. In rare cases the dis-
ease is very transitory, lasting but a few hours, but it usually
lasts for a long period if untreated. Mercury will cause it to
disappear in a couple of weeks. In examining for this form
of eruption in a doubtful case, let cold air blow upon the
chest and belly (Hearn); this blanches the sound skin and
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makes clear any discoloration. Erythema means, as a rule,
a mild and curable attack.

2. Papular syphilides, which are papules or elevations cov-
ered with dry skin, may or may not have a crust. They are
at first red, but become brownish. Papules upon the palms
and soles constitute the so-called  palmar and plantar psori-
asis,” which appears about eight or nine weeks after the
appearance of the chancre in an untreated case. These
papules just below the line of the hair on the forehead con-
stitute the corona venerea. This eruption affects especially
the forehead, the neck, the abdomen, and the extremities.
The papular or squamous syphilide of the palms and soles
begins as a red spot which becomes elevated and brownish;
the epidermis thickens and is cast off, and there then re-
mains a central red spot surrounded by undermined skin.
If papules are in regions where they are kept moist (as
about the anus), they become covered with a sodden gray
film which comes off and leaves the papule without epidermis.
These sodden papules are called “flat condylomata,” moist
or humid papules or plates. The papular syphilide gives a
worse prognosis than roseola.

3. Pustular syphilides arise from papules. We have acne
when the apex of a papule softens, tmpetigo when the whole
papule suppurates, and ect/tyma or rupia when the corium is
also deeply involved. Vesicles often precede pustules, the
pustular eruption coming out some months after infection
(later than the papular). The pustular eruption gives a very
bad prognosis. Rupia is formed by a pustule rupturing or
a papule ulcerating, the secretion drying and forming a con-
ical crust which continually increascs in height and diameter,
while the ulceration extends at the edges. When the crust
is pulled off there is seen a foul ulcer with congested, jagged,
and undermined edges. Rupia may be secondary or tertiary,
and it invariably leaves scars. It appears only after at least
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six months have passed since the chancre began. Secondary
rupia is symmetrical.

4. Tubercular syphilides are greatly enlarged papules inter-
mediate between ordinary papules and gummata.

Diagnosis between Sccondary and Tertiary Syphilides.—A
secondary eruption is distinguished from a tertiary eruption
by the following: the first tends to disappear, the second tends
to persist and to spread; the first is symmetrical, the second
is asymmetrical ; the first does not spread at its edge, the
second tends to spread at its edge, and this tendency, which
is designated “ serpiginous,” produces an ulcer shaped like
a horse-shoe (Jonathan Hutchinson).

Affections of the Mucous Membranes.—The chief lesions
in syphilitic affections of the mucous membranes are mucous
patches, warts, and condylomata. The first phenomena of
secondary syphilis are, as a rule, symmetrical ulcers of the
tonsils, painless and superficial (Hutchinson). The borders
of the ulcers are gray, and the areas are reniform in shape.
They rarely last long. Catarrhal inflammations often occur.
Eruptions appear on the mucous membranes or upon the
skin. Mucous patches are papules deprived of epithelium;
they are gray in color, are moist, and give off an offensive
and virulent discharge. They usually appear as areas of
congestion, swelling, and abrasion of the epidermis upon
the lips, palate, gums, tongue, cheeks, vagina, labiz, vulva,
scrotum, anus, and under the prepuce. A moist papule of
the skin is really a mucous patch. These patches, which are
always circular or oval, are among the most constant lesions
of the secondary stage, appearing from time to time during
many months. If a patch has the papille destroyed, it is
called a “bald patch.” If the papules present hypertrophied
papille fused together, there appear enlargements with flat
tops termed * condylomata;” if the papille of the papule
hypertrophy and do not fuse, the growths are called * warts.”
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Mucous lesions of the mouth are commonest in smokers
and in those with bad or neglected teeth. Hutchinson says
that persistence in smoking during syphilis may cause leuco-
mata, or persistent white patches. The larynx may suffer
from inflammation, eruptions, and ulceration (hence the
hoarse voice which is so usual). The nasal mucous mem-
brane may also suffer.

Affections of the Hair.—In syphilitic affections the hair
is shed to a great extent. This loss may be widespread
(beard, mustache, head, eyebrows, pubic hair, etc.) or it may
be limited. Complete baldness sometimes ensues, but this
is rarely permanent. The hairs are first noticed to come out
on the comb; on pulling them they are found loose in their
sheaths—so loose that Ricord has said “ a man would drown
if a rescuer could pull only upon the hair of the head.”
This falling out of the hair, which is known as “ alopecia,”
begins soon after the fever or about the time of the eruption,
but it may be postponed. The skin of a syphilitic bald spot
is never smooth, but is scaly. The hair may thin generally,
baldness may appear in twisting lines, or it may be complete
only in limited areas. Alopecia results from shrinking of the
hair-pulp, death of the hair, and casting off of the sheath.

Affections of the Nails.—Paronychia is inflammation and
ulceration of the skin in contact with a nail and extending
to the matrix. The nail is cast off partially or entirely.
Onychia is manifested by white spots, brittleness or extended
opacity, twisting, and breaking off of the nail. The parts
around are not affected. The damaged nail drops off and
another diseased nail appears.

Affections of the Ear.—Temporary impairment of hearing
in one or both ears is not uncommon in syphilitic affections
of the ear. Rarely, permanent symmetrical deafness is pro-
duced. Meéniére's disease is sometimes caused by syphilis.

Affections of the Bones and Joints.—In syphilis there
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may be slight and temporary periostitis. Pain and tender-
ness arise in various bones, the pain being worse at night
(osteoscopic pains). The bones usually involved are the
tibiz, clavicles, and skull. Pain like that of rheumatism
affects the joints. Local periostitis may form a soft node
which by ossification becomes a hard node.

Affections of the Eye.—Iritis is the commonest trouble
of the eyes. It appears from three to six months after the
chancre, and begins in one eye, the other eye soon becoming
affected. The symptoms are a pink zone in the sclerotic,
ciliary congestion, muddy iris, irregular pupil accentuated
by atropine, pain and photophobia, and sometimes hazy or
even blocked pupil. Rheumatic iritis causes much pain and
photophobia, syphilitic iritis comparatively little ; there is less
swelling in the first than in the second; the formér tends to
recur, the latter does not. Iritis is usually recovered from,
good vision being retained. Diffuse retinitis and disseminated
choroiditis never occur until a number of months have passed
since the infection. The symptoms are failure of sight, mus-
ce volitantes, and very little photophobia. Diagnosis of
retinitis and choroiditis is by the ophthalmoscope.

Affections of the Testes.—Syphilitic Sarcocele—The
testes enlarge from plastic inflammation. Both glands usu-
ally suffer, but not always. Fluid distends the tunica vagi-
nalis, The epididymis escapes. The testicle is not the
seat of pain, is troublesome because of its weight, and has
very little of the proper sensation on squeezing. The plastic
exudate is generally largely absorbed, but it may organize
into fibrous tissue, the organ passing into atrophic cirrhosis.

Intermediate Period.—In this period no symptoms may
appear, but the disease is still for some time latent and is not
cured. Symptoms may appear from time to time. These
symptoms, which are called “ reminders,” are not so severe as
tertiary symptoms ; reminders are apt to be symmetrical, and

12
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they do not closely resemble secondary lesions. Among the
reminders we may name palmar psoriasis, sarcocele, sores on
the tongue, a papular skin-eruption, and choroiditis. Gum-
mata occur in this stage, but they are apt to be symmetrical
and non-persistent. Arteritis occurs, beginning in the intima
or adventitia, and causing, it may be, aneurysm, embolism, or
thrombosis. Obliterative endarteritis may cause gangrene.
This vascular condition is frequent in the brain; thrombosis
may occur, in which case a paralysis comes on gradually,
preceded by numbness, although sudden paralysis may occur.
These paralyses may be limited, extensive, transitory, or per-
manent. The nervous system often suffers in this stage
(an®sthetic areas and retinitis). The viscera are often con-
gested and infiltrated (tonsils, liver, spleen, kidneys, and
lungs).

Tertiary Syphilis.—This stage is not often reached, the
disease being cured before it has been attained. It is re-
garded by many as not so much a stage of syphilis as a
condition of impaired nutrition which results from the dis-
ease. This view finds confirmation in the fact that tertiary
lesions do not furnish the contagion. The primary stage
disappears without trcatment, the secondary stage tends ulti-
timately to spontaneous disappearance, but tertiary lesions
tend to persist and to recur. Tertiary lesions may be single
or may be widely scattered; when multiple they are not
symmetrical except by accident. These lesions may attack
any tissue, even after many years of apparent cure; they all
tend to spread locally, they all leave permanent atrophy or
thickening, they all tend to relapse, and a local influence is
often an exciting cause. .

Tertiary skin-eruptions are liable to ulcerate. The charac-
teristic syphilide is 7upia, which is formed by a pustule rup-
turing or a papule ulcerating. A scab forms because of the
drying of the discharge, ulceration continues under the scab,



SYPHILIS. 179

new scabs form, and, as the ulcer is constantly increasing
peripherally, the new scabs are larger in diameter than the
old ones, and the crust assumes the form of a cone. An
ulcer is exposed by tearing off the scab, which ulcer has
destroyed the deeper layers of the skin, and on healing
always leaves a permanent scar.

Ulcers are common in tertiary syphilis. They are frequent
on the legs, especially about the knees. A syphilitic ulcer
is usually crescentic, its edges are thin and sharp, its base
is foul and sloughy, and its discharge is scanty and tenacious.

Gumma—The gumma is the typical tertiary lesion. A
gumma arises from an inflammation the products of which
cannot organize for want of sufficient blood-supply, and
consequently they undergo fatty degeneration. A gumma
presents a centre of gummy degeneration, a surrounding area
of immature fibrous tissue, and an outer zone of embryonic
tissue and leucocytes. A gumma, when it is spontaneously
evacuated, exhibits a small opening with very thin under-
mined edges; the ulcer is slow to heal, and forms a depressed
scar. A gumma in the internal organs may become a fibrous
mass. These gummata form in the skin, subcutaneous tissues,
muscles, tongue, joints, bursa, testes, spinal cord, brain, and
internal organs. In tertiary syphilis an inflammation may
not form a circumscribed gumma, but, instead, may produce
a diffluse degenerating mass. This type of inflammation,
which is seen in bones, is called “ gummatous.” A healing
gumma in a mucous canal such as the rectum or larynx
causes thickening and stricture. Tertiary syphilis is a most
common cause of amyloid degenerations and arterial and
nervous sclerosis.

Various Lestons—Hutchinson enumerates the lesions of
tertiary syphilis as follows: Periostitis, forming nodes or
causing sclerotic hypertrophy or suppuration or necrosis;
gummata in various parts; disease of the skin of the type
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of rupia or lupus ; gumma or inflammation of tongue, causing
sclerosis; structural changes in the nervous system, causing
ataxia, ophthalmoplegia externa and interna, general paresis,
optic atrophy, and paralyses of cerebral nerves; amyloid
degenerations; and chronic inflammation of certain mucous
membranes (of the mouth, pharynx, vagina, rectum, etc.),
with thickening and ulceration.

Visccral Syphilis.—In visceral syphilis the lungs ‘may
undergo fibroid induration (syphilitic phthisis). Syphilitic
phthisis is a non-febrile malady. Gummata may form in the
heart, liver, spleen, or kidneys ; the capsule and fibrous septa
of the liver may thicken, the organ being puckered from con-
traction. Amyloid changes may appear in any of the viscera.

Nervous syphilis may be manifest in disorders of the
brain, cord, or nerves. Much of our knowledge of these
conditions is due to Wood. He says brain syphilis is usu-
ally a late phenomena (from one to thirty years), and is more
apt to appear after light secondaries. The lesion may be
gumma of the membranes (tumor), gummatous meningitis,
arterial atheroma, or obliterative endarteritis. A gumma may
eventuate in a sear, a cyst, or a calcareous mass. The symp-
toms of brain syphilis depend on the nature, seat, and rate
of development of the lesions. It is to be noted that
syphilitic palsy is apt to be limited, progressive, and incom-
plete. Epilepsy appearing after the thirtieth year is very
probably specific if alcohol can be ruled out. Persistent
headache, insomnia or somnolence, transitory limited pal-
sies, unnatural slowness of utterance, amnesia, vertigo, and
epilepsy are very suggestive. The more usual type of in-
sanity is a likeness or counterpart of general paralysis.
Spinal syphilis may cause sclerosis, a condition like Landry’s
paralysis, softening, and tumor. Neuritis is not uncommon
in syphilis.

Treatment of Primary Stage.—A chancre should not be

AR
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excised. The disease is constitutional when the chancre
appears, and excision and cauterization inflict needless pain
and do no good. The initial lesion should never be burned
unless it is phagedanic or becoming so. Order the patient
to soak the penis for five minutes twice daily in warm salt
water (a teaspoonful of salt to a cupful of water), and then
to spray the sore by an atomizer with peroxide of hydrogen
(14-volume solution of peroxide diluted with an equal bulk
of water). The ulcer is then dried with absorbent cotton
and on it is dusted a powder of equal parts of bismuth
and calomel. The buboes in the groin require no local
treatment unless they tend to suppurate. If they persist
or become large, paint them with iodine, smear blue oint-
ment over them, and apply a spica bandage of the groin.
Ichthyol and lanolin make an excellent application for the
enlarged glands, and so does mercurial ointment. Some
authorities give mercury in this stage, claiming that it pre-
vents secondaries. The late -S. W. Gross opposed this
strongly, and affirmed a wish to see the secondary erup-
tion—first, because it proves the diagnosis; and second,
because it affords valuable prognostic indications (an ery-
thematous eruption means a light case; an early pustular
eruption means a grave case with serious complications).
Dr. White will not order mercury until constitutional symp-
toms develop.

Treatment of Secondary Stage.—In the secondary stage
the aim is to cure the disease. That it can be cured is known
from the fact that reinfection occurs in some persons. The
old axiom, “ Syphilis once, syphilis ever,” is not true. Mer-
cury must be used, the form being a matter of choice.
Fournier first advocated intermittent treatment. In this plan
give gr. } of protiodide of mercury daily for six months,
then stop a month; then give mercury for three months,
then stop two months. During the first year the patient is



182 A MANUAL OF SURGERY.

under treatment nine months, and during the second year
eight months. Some prefer the intermittent and others the
continuous plan of treatment. Dr. White greatly prefers the
continuous plan. The rule in most cases is to give mer-
cury for two years. Find the patient’s dose of tolerance,
and keep him on this amount. Gross’s rule for continuous
treatment was to order pills of the green iodide of mer-
cury, each pill containing gr. 4. The patient was ordered
one pill after each meal to begin with; the next day he took
two pills after breakfast; the following day, two after din-
ner, and so on, adding one pill every day. This advance
was continued until there was slight diarrhcea, griping, a
metallic taste, or tenderness on snapping the teeth together,
whereupon one pill was taken off each day until all unfavor-
able symptoms disappeared. This experimentation gives a
dose on which the patient can -be kept with entire safety for
a long time, but if it is found that colic or diarrhcea is apt
to recur, there must be added to each pill gr. {5 of opium.
The patient is given mercury in this way for two ycars.
Every time new symptoms appear the dose is raised, and as
soon as they disappear it is lowered to the standard. If the
protiodide is not tolerated, give the bichloride :

RB. Hydrarg. chlor. corros., gr. iss;
Syr. sarsaparille comp., f3iv.—M.
Sig. f3j in water after meals.

Mercury with chalk in 1-grain doses four times a day, with
or without Dover's powder in !;-grain doses, can be used.
Mercurial inunctions produce a rapid effect, but irritate the
skin. There can be used once a day !4 drachm of oleate
of mercury (10 per cent.) or 1 drachm of mercurial ointment,
rubbed in one day on the inside of one thigh and the next
day on the inside of thc other thigh; next, the inside of one
arm and then the other arm; next, one groin and then the
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other groin, and so on. After the rubbing the patient puts
on underclothes and goes to bed, and in the morning takes
a bath. The ointment may be smeared on a rag, which is
then worn between the stocking and sole of the foot during
the day.

Fumigation is performed by volatilizing each night 3j of
calomel. The patient sits naked on a cane-seat chair, the
calomel is heated by an alcohol lamp beneath the chair, and
wrapped around the patient is a blanket which drops tent-
like to the floor. The skin becomes coated with calomel,
and the subject, after putting on woollen drawers and an
undershirt, gets into bed. Hypodermatic injections of mer-
cury are used by some physicians. They cause an eruption
to disappear rapidly, but may produce abscesses, and relapses
are prone to occur. The usual plan is to give daily a hypo-
dermatic injection of corrosive sublimate deep into the back
or buttocks, the dose being gr. } of the drug. Thirty such
injections are used unless some indication points to their dis-
continuance sooner. The treatment is then stopped. If the
symptoms recur, however, the patient is given another
course, the daily dosage being gr. }, the treatment being
again stopped after thirty injections, but continued anew in
}-grain doses if the symptoms recur. Dr. Orville Horwitz
has recently made thorough trial of this method, and arrives
at the following conclusions: It will not abort the disease;
it should never be a routine treatment; in suitable cases it is
very valuable for symptomatic use, as when lesions on the
face or in important structures make a rapid impression de-
sirable or necessary ; in cases which obstinately relapse under
other treatment, and in syphilis of the nervous system.

Dr. J. William White, who has the right to speak authori-
tatively, says that hypodermatic injections of corrosive sub-
limate are painful and are strongly objected to by many
patients; that this method of treatment is occasionally danger-
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ous and even fatal ; that it is liable to be followed by local
complications (erythema, nodosities, cellulitis, abscess, slough-
ing); that it cannot be carried out by the patient, but requires
the surgeon’s constant intervention. This distinguished syph-
ilographer concludes that hypodermatic medication does not
offer advantages justifying its use as a systematic method
of treatment, and that it encourages insufficient treatment—
those “ short heroic courses ” which Hutchinson shows are
followed by the gravest tertiary lesions. “The claim that
by a few injections the time of treatment can be measured by
months or even by weeks, instead of by years, would seem,
as Mauriac has said, to involve the idea that mercury given
hypodermatically acquires some new and powerful curative
property which, given in other ways, it does not possess.”!
In whatever way mercury is given, do not let it salivate
(hydrargyrism).

Acute Ptyalism, or Salivation.—In acute ptyalism the
saliva becomes thick and excessive in amount; the gums
become tender (found first by snapping the teeth), spongy,
and tend to bleed; a metallic taste is complained of; the
breath becomes fetid; all the oral structures swell; the teeth
loosen ; the saliva is enormously increased; and there are
purging, colic, and exhaustion. A chronic hydrargyrism
may be shown by gastro-intestinal disorder, emaciation,
mental depression, weakness, albuminuria, and tremor. To
avoid salivation cautiously advance the dose and instruct
the patient as to the first signs. He should use a soft tooth-
brush and an astringent mouth-wash (gr. xlviij of boracic
acid to 3iv each of listerine and water). When ptyalism
begins, stop the drug. Employ the above mouth-wash or
one composed of a saturated solution of chlorate of potas-
sium. Order gr. 137 of atropine twice a day, and in bad

1 Prof. J. William White, in Morrow’s System of Gemito-urinary Diseases,
Syphilis, and Dermatology. -
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cases spray the mouth with peroxide of hydrogen and use
silver nitrate locally (gr. xx to 3j). A weekly Turkish bath
is of great use. In chronic hydrargyrism stop the drug, use
tonics, stimulants, open-air exercise, Turkish baths, and good
food. The chloride of gold and sodium forms a good sub-
stitute drug.

Treatment of Complications in Secondary Stage—The com-
plications of the secondary stage usually require local appli-
cations in addition to general remedies. Mucous patches in
the mouth should be touched with bluestone every day, an
astringent mouth-wash being employed several times daily.
If the patches ulcerate, they should be touched twice a
day with lunar caustic; if these areas proliferate, they should
be excised and burned. Vegetations or growing papules on
the skin must, if calomel powder fails to remove them, be
cut away with scissors and be cauterized with chromic acid
or with the Pacquelin cautery. Condylomata demand wash-
ing with ethereal soap several times daily, thorough drying,
dusting with equal parts of calomel and subnitrate of bis-
muth or with borated talcum, and covering with dry bichlo-
ride gauze. If these simple procedures fail, then excise
and cauterize.

For psoriasis of the palms and soles diachylon ointment,
mercurial plaster, or painting with tincture of iodine should
be employed. Ulcers of paronychia are dressed with iodo-
form and corrosive-sublimate gauze. Deep cutaneous ulcers
are cleaned once a day with Johnson's ethereal soap, then
sprayed with peroxide of hydrogen, dressed with iodoform
and corrosive-sublimate gauze, and bandaged. When granu-
lation is well established dress with 1 part of unguent.
hydrarg. nitratis to 7 parts of cosmoline. In sarcocele
mercurial ointment should be used or the testicle be
strapped. Alopecia requires that the hair be kept short
and every night the scalp be cleaned with equal parts of
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green soap and alcohol rubbed into a lather with water.
After the soap is washed out some hair tonic should be
rubbed into the scalp with a sponge.

In treating persistent skin-lesions, inunctions, injections,
or fumigations may be used; some prefer mercurial baths.
Baths are suited to patients with delicate skins, to those
whose digestion fails from mercury by the stomach, and to
those whose lungs will not tolerate fumigations. Half an
ounce of corrosive sublimate with 4 scruples of sal ammoniac
are mixed in about 4 ounces of water; this is added to a
bath at a temperature of 95°. The paticnt gets into this
bath, covers the tub with a blanket, leaving only his head
exposed, and remains in the bath an hour or so. These
baths may easily cause salivation.

In every case of syphilis, no matter what constitutional or
local treatment is used, the general health of the patient must
be watched and the use of tobacco be stopped, as the latter
renders certain the arrival of mucous patches and causes
them to persist. Alcohol as a beverage must be cut off:
its use must only be as a medicine for debility and weakness
of assimilation. An open-air life to a great degree must be
insisted upon, and care be observed as to protection from
damp and cold. Order flannels in winter. Have the patient
sponge the chest and shoulders every morning with cold or
with tepid water and then with alcohol, drying himself with a
rough towel, and take a hot bath twice a week or a Turkish
bath once a week. He should wash the anus and nates after
every stool, and ought to dust the axille, scrotum, perineum,
and internatal region once a day with borated talc. The
teeth are to be looked to and put in perfect order, a soft
brush being used twice a day and an astringent mouth-wash
being frequently employed. Mecat and milk are largely to
be used. The patient should be weighed weekly : any fall-
ing off in weight is an indication for tonics, concentrated
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food, and cod-liver oil. If a patient’s health continues to
fail on mercury, the drug should be stopped for some time
and the patient be treated with iron, chloride of gold and
sodium, baths, fresh air, cod-liver oil, and nourishing foods.
Reminders require mixed treatment.

Tertiary Stage.—If at any time during the case there
appear tertiary symptoms, the patient should be put on
mixed treatment. In any case, after two years of mercury
add iodide of potassium to the treatment. Dr. White's rule
is to use this mixed treatment for at least six months (if any
symptoms appear), the six-months course dating from their
disappearance. This emphasizes the fact that the iodides
alone will not cure tertiary syphilis. In obstinate tertiaries
or in nervous syphilis the iodides should be run up to an
enormous amount (from 30 to 250 grains per day). An easy
way to give iodide is to order a saturated solution each drop
of which equals one grain of the drug. Each dose of the
iodide is given one hour after meals and in at least half a
glass of water. If the iodide disagrees, it may be given in
water containing one drachm of aromatic spirits of ammonia
or in milk. The iodide of sodium may be tolerated better
than the potassium salt, or the iodides of sodium, potassium,
and ammonium may be combined. In giving the iodides
begin with a small dose. During a course of the iodide
always give tonics and insist on plenty of fresh air. Arsenic
tends to prevent skin-eruptions. The iodides when they
disagree produce iodism—a condition which is first made
manifest by running of the nose and the eyes. In some
subjects there is an outbreak of acne, vesicular eruptions or
even bulle, or hemorrhages. ITodism calls for a reduction in
dosage, and, if severe or persistent, for the abandonment of
the drug. After the patient has been for six months under
mixed treatment without a symptom, stop all treatment and
await developments. If during one year no symptoms recur,
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the patient is probably cured; if symptoms do recur, there
must be six months more of treatment and another year
of watching.

Hereditary Syphilis.— 7ransmitted congenital syphilis is a
hereditary syphilis manifest at birth. Acquired syphilis
(except in the case of a woman who obtains the disease from
a feetus) always presents the chancre as an initial lesion;
hereditary syphilis never does. Hereditary syphilis may
present itself at birth, and usually shows itself within, at
most, the first six months of extra-uterine life. In rare
cases (tardy hereditary syphilis) the disease does not become
manifest until puberty.

Rules of Inheritance.—According to Von Zeissl,! the rules
of inheritance are as follows:

1. If one parent is syphilitic at the time of procreation,
the child may be syphilitic.

2. Syphilitic parents may bring forth healthy children.

3. If a mother, healthy at procreation, bears a child syph-
ilitic from the father, the mother must have latent pox or
must be immune, having become infected through the pla-
cental circulation. She often shows no symptoms, having
received the poison gradually in the blood, and having thus
received, it may be said, preventive inoculations. Certain it
is that mothers are almost never infected by suckling their
own syphilitic children (Colles’s law).

4. If both parents were healthy at the time of procreation,
and the mother afterward contracts syphilis, the child may
become syphilitic, and the earlier in the pregnancy the
mother is diseased, the more certain is the child to be
tainted. This is known as “infection in utero.”

5. The more recent the parental syphilis, the more certain
is infection of the offspring. The children are often still-
born.

! Pathology and Treatment of Syphilis.
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6. When the disease is latent in the parents it is apt to be
tardy in the children.

7. The longer the time which has passed since the dis-
appearance of parental symptoms, the more improbable is
infection of the children.

8. In most instances parental syphilis grows weaker, and
after the parents beget some tainted children they bring
forth healthy ones.

Many women who labor under hereditary syphilis are
sterile. Many syphilitic women abort, usually before the
eighth month. The feetus very often dies at an early period
of gestation. This may be due to a gummatous placenta
or to a degeneration of placental follicles.

Evidences of Hereditary Syphilis (manifest at, or oftener
soon after, birth).—Hutchinson says that at birth the skin
is almost invariably clear. In a few weeks “ snuffles ” begin,
which are soon followed by a skin-eruption, by body-wasting,
and by a chain of secondary symptoms (iritis, nucous patches,
pains, condylomata, etc.). The child looks like a withered-up
old man. Eruptions are met with on the palms and soles.
Intertrigo is usual. Cracks occur at the angles of the mouth,
and leave permanent radiating scars. The abdomen is tumid,
and there is apt to be exhausting diarrhcea. Atrophic lesions
may appear in the bones. In the skull the bone may be
softened by removal of its salts or be thinned by the pressure
of the brain. In the long bones the epiphyseal ends suffer,
the attachment of epiphysis to shaft is weak, and separation
is easily induced. Suppuration of the epiphysis is common.
Osteophytic lesions of the skull are shown by symmetrical
spots of thickening upon the parietal and frontal bones (nati-
form skulls). In the long bones osteophytes are frequently
formed. A child with precocious hereditary syphilis is apt
to die, but if it lives from six months to one year the symp-
toms for a time disappear and for years the disease may be
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latent. When the disease begins again the symptoms are
various, namely : noises in the ears, often followed by deaf-
ness; interstitial keratitis; dactylitis (specific inflammation
of all the structures of a finger); synovitis in any joint;
ossifying nodes ; developmental osseous defects; suppurative
periostitis ; ulcerations; death of bone; falling in of nose;
nervous maladies; occasionally sarcocele, etc.

Diagnosis—In the diagnosis of hereditary syphilis the
condition of the teeth is of much importance : the temporary
teeth decay soon, but present no characteristic defect. If the
upper permanent central incisors are examined, other teeth
may show defects, but in these alone are defects almost sure
to appear. In hereditary syphilis they present an appearance
of marked deviation from health, and are called “ Hutchin-
son teeth” (Pl 1, Fig. 4). If they are dwarfed, too short
and too narrow, and if they display a single central cleft in
their free edge, then the diagnosis of syphilis is almost cer-
tain. If the cleft is present and the dwarfing absent, or if
the peculiar form of dwarfing be present without any con-
spicuous cleft, the diagnosis may still be made with much
confidence. In early infancy the diagnosis is made by the
snuffles, broad nose, skin-eruptions, wasted look, sores at
the mouth-angles, tenderness over bones, condylomata, and
history of the parents. The diagnosis at a later period is
made by the existence of symmetrical interstitial keratitis,
deafness which comes on without pain or running from the
ear, ossifying nodes, white radiating scars about the mouth-
angles, sunken nose, natiform skull, deformity of long bones,
suppuration of epiphyses, and Hutchinson teeth. It must be
remembered that a child apparently born healthy and pre-
senting no secondary symptoms may show bone disease,
keratitis, or syphilitic deafness at puberty.

Treatment.—In infants inunctions are to be used until the
symptoms disappear, but mercury must not be forced or
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continued too long after the symptoms are gone. There
must be rubbed into the sole of each foot or the palm of
each hand 5 grains of mercurial ointment every morning
and night. Brodie advised spreading the ointment (in the
strength of 3j to the ounce) upon flannel and fastening it
around the child's belly. If the skin is so tender that mer-
cury must be given by the mouth, White and Hearn advise
that gr. {4 to gr. } of mercury with chalk with 1 grain of
sugar be taken three times a day after nursing. If tertiary
symptoms appear, or in any case when the secondaries dis-
appear, give gr.ss to gr. j or more of iodide of potassium
several times a day in syrup. White advocates the continu-
ance of the mixed treatment intermittently until puberty.
Local lesions require local treatment as in the adult. A
syphilitic child must be nursed by its mother, as it will
poison a healthy nurse. If the mother cannot nurse the
child, it must be brought up on the bottle. For the cachexia
use cod-liver oil, iodide of iron, arsenic, and the phosphates.

XVI. TUMORS OR MORBID GROWTHS.

Division.—Morbid growths are divided into (1) neoplasms
and (2) cysts.

Neoplasms.—A neoplasm is a pathological new growth
which tends to persist independently of the structures in
which it lies, and which performs no physiological function.
A hypertrophy is differentiated from a tumor by the facts
that it is a result of increased physiological demands or of
local nutritive changes and that it tends to subside after the
withdrawal of the exciting stimulus. Further, a hypertrophy
does not destroy the natural contour of a part, while a tumor
does. Inflammation has marked symptoms: its swelling
docs not tend to persist, it terminates in resolution, organ-
ization, or suppuration, and the microscope differentiates it
from tumor. Inflammation, too, has an assignable exciting
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cause. A new growth means a mass of new tissue; hence it
is improper to designate as tumors those swellings due to
extravasation of blood (as in hematocele) or of urine (from
ruptured urethra), to displacément of parts (as in hernia,
floating kidney, or dislocation of the liver), or to fluid dis-
tention of a natural cavity (as in hydrocele or bursitis).

Classes of Tumors.—There are two classes of tumors:
the first class includes those derived from or composed of
ordinary connective tissue or of higher structures. These
all originate from cells which are developed from the meso-
blast. There are two groups of connective-tissue tumors :
(a) the typical benign or innocent, which find their type in
the healthy adult human body ; and () the atypical or malig-
nant, which find no counterpart in the healthy adult human
body, but rather in the immature connective tissues of the
embryo.

The second class of tumors includes those which are
derived from or composed of epithelium: (@) the typical,
composed of adult epithelium; and (4) the atypical, com-
posed of embryonic epithelium.

Miler's Lawv—Miller’s law is that the constituent ele-
ments of neoplasms always have their types, counterparts,
or close imitations in the tissues of a normal organism, either
embryonic or mature.

Virchow's Law.—Virchow’s law is that the cells of a tumor
spring from pre-existing cells (hence there is no special
tumor-cell or cancer-cell).

The term “ heterologous ” is no longer used to signify that
the cellular elements of a tumor have no counterpart in the
healthy organism, but is employed to signify that a tumor
deviates from the type of the structure from which it takes
its origin (as a chondroma arising from the parotid gland).
Tumors when once formed almost invariably increase and
persist, though occasionally warts, exostoses, and fatty
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tumors do disappear. Tumors may ulcerate, inflame, slough,
be infiltrated with blood, or undergo mucoid, calcareous, or
fatty degeneration.

Causes.—The causes of tumors are not positively recog-
nized, those alleged being but theories varying in probability
and ingenuity.

The inclusion theory of Coknheim supposes that more
embryonic cells exist than are needful to construct the foetal
tissues, that masses of them remain in the tissues, and that
these may be stimulated later into active growth. This
embryonic hypothesis seems to receive a certain force from
the facts that exostoses do sometimes develop from portions
of unossified epiphyseal cartilage, and that tumors often arise
in regions where there was a suppression of a feetal part,
closure of a cleft, or an involution of epithelium (epithelioma
is usual at muco-cutaneous junctures). This theory, which
does not explain the origin of most neoplasms, cannot suc-
cessfully be maintained even as a common predisposing cause.

Hereditation is extremely doubtful. S. W. Gross found
hereditary influence by no means always apparent in cancer
of the breast. It is affirmed by some, denied by others, and
doubted by a number. At most, hereditary influence can
only predispose.

Injury and inflammation may undoubtedly prove exciting
causes. A blow is not infrequently followed by sarcoma;
the irritation of a hot pipe-stem may excite cancer of the lip;
the scratching of a jagged tooth may cause cancer of the
tongue; chimney-sweeps’ cancer arises from the irritation
of dirt in the scrotal creases; and warts often arise from
constant contact with acrid materials.

Physiological activity favors the development of sarcoma,
and physiological decline favors the development of cancer.

Parasitic Influence—This theory does not maintain that
the tumor is the parasite, but that it contains the parasite,

13
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Some facts render a parasitic origin of malignant growths not
improbable ; as, for instance, the likeness of some tumors to
infective granulomata, their occasional secondary development
in distant parts of the body, the resemblance of the secondary
to the primary growths, and the tenacity of their persistence.
It is only just to state, however, that tumors do not seem
to be hetero-inoculable. A parasitic origin of cancer is
pointed to by its geographical distribution, the disease being
very common in low and marshy districts (Havilland).

Actinomycosis, long thought to be a true tumor, is now
known to arise from the ray-fungus. There can be no doubt
that changes in the liver which practically constitute a new
growth can arise from the growth of a cell called by Darier
the “ psorosperm.” A discase due to psorosperms is called
a “ psorospermosis.” It is affirmed by some that molluscum
contagiosum, follicular keratosis, cancer, and Paget’s disease
are due to psorosperms. Some claim to find the parasite in
all cases of cancer, while others can find it in only four or
five per cent. of the cases.

Heneage Gibbes affirms' that dilatation of the bile-ducts
of a rabbit’s liver is caused by the chronic irritation arising
from multiplication of the coccidium oviforme in them, and
not in the columnar cells of the bile-ducts, as has been stated ;
and, further, that the large majority of glandular cancers
show nothing that can be considered parasitic, the suspicious
appearances noted in some few cases being due to endoge-
nous cell-formation. This coccidium oviforme is a genus of
the sporozoa, class protozoa, the lowest division of the animal
kingdom. To this class belong the monera and infusoria.

Malignant and Innocent or Benign Tumors.—Malignant
growths infiltrate the tissues as they grow; benign tumors
only push the tissucs away; hence malignant tumors are
not thoroughly encapsuled, while innocent tumors are

Y The American fournal of Medical Sciences, July, 1893.
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encapsuled. Malignant tumors grow rapidly; innocent
tumors grow slowly. Malignant tumors become adherent
to the skin and cause ulceration; innocent tumors rarely
adhere and rarely cause ulceration. Many malignant tumors
give rise to secondary growths in adjacent lymphatic glands
(cancer, except in the stomach, gullet, and upper jaw, always
so tends); sarcoma does not cause them, unless it be mel-
anotic or unless it arises from the testicle or tonsil. Inno-
cent tumors never cause secondary lymphatic involvement,
although the glands near the tumor may enlarge from
accidental inflammatory complications. The malignant tu-
mors, especially certain sarcomata and soft cancers, may be
followed by secondary growths in distant parts and various
structures (bones, viscera, brain, muscles, etc.); innocent
tumors are not followed by these secondary reproductions,
although multiple fatty tumors or multiple lymphomata may
exist. Malignant tumors destroy the general health; inno-
cent tumors do not. Malignant tumors tend to recur after
removal; innocent tumors do not if operation was thorough.
Classification.—Tumors may be classified as follows:
I. Connective-tissue tumors.
1. Innocent tumors, or those composed of mature con-
nective tissue :

Lipomata, or fatty tumors; fibromata, or fibrous tu-
mors ; chondromata, or cartilaginous tumors ; osteo-
mata, or bony tumors ; odontomata, or tooth-tumors;
myxomata, or mucous tumors ; myomata, or muscle-
tumors ; zcuromata, or tumors upon nerves ; angeio-
mata, or tumors formed of blood-vessels ; lymplhan-
geiomata, or tumors formed of lymphatic vessels;
and lymphomata, or tumors of lymphatic glands.

2. Malignant tumors, or those composed of embryonic
connective-tissue :

Sarcomata.
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I1. Epithelial tumors.

1. Innocent tumors, or those composed of mature epi-
thelial tissue:

Adenomata, or tumors whose type is a secreting gland ;
and papillomata, or tumors whose type is found in
the papille of skin and mucous membranes.

2. Malignant tumors, or those composed of embryonic
epithelial tissue:

Carcinomata, or cancers.

1. Innocent Connective-tissue Tumors.—The growths
mimic or imitate some connective tissue or higher tissue of
the mature and healthy organism.

Lipomata are tumors composed of fat contained in the
cells of connective tissue, which cells are bound together
by fibres. If the fibres are excessively abundant, the growth
is spoken of as a “fibro-fatty tumor.” A fatty tumor has
a distinct capsule, tightly adherent to surrounding parts, but
loosely attached to the tumor; hence enuclcation is easy.
Fibrous trabecul® run from the capsule of a subcutaneous
lipoma to the skin; hence movement of the integument over
the tumor or of the tumor itself causes dimpling of the skin.
Lipomata are most frequent in middle life, and their com-
monest situations are in the subcutaneous tissues of the back
or of the dorsal surfaces of the limbs; they usually occur
singly, but may be multiple and sometimes symmetrical.
A lipoma is soft, doughy, mobile, lobulated, of uniform con-
sistence, and may give on tapping a tremor or pscudo-
fluctuation. The skin over a fatty tumor sometimes ulcerates
from pressure ; the tumor itself may inflame or partly calcify.
When a lipoma has once inflamed, it becomes immovable.
The commonest situation for lipomata is in the subcutanecous
layer of fat. Subcutaneous lipoma of the palm of the hand
or sole of the foot resembles a compound ganglion, and it is
apt to be congenital. Lipomata of the head and face are



TUMORS OR MORBID GROWTHS. 197

rare. In the subcutaneous tissues of the groins, neck,
pubes, axilla, or scrotum a mass of fat may form, unlimited
by a capsule and known as a “diffuse lipoma.” A nazvo-
lipoma is a navus with much fibro-fatty tissue. Fatty
tumors may arise in the subserous tissue, and when arising
in either the femoral or inguinal canals or the linea alba
they resemble omental hernie and are spoken of as “fat-
herniz.” In the retroperitoneal tissues enormous fibro-fatty
tumors occasionally grow, and these neoplasms tend to
become sarcomatous. Lipomata may arise from beneath
synovial membranes and will project into the joints, being
still covered by synovial membrane. Fatty tumors occa-
sionally arise in submucous tissues, between or in muscles,
from periosteum, and from the meninges of the spinal cord
(Bland Sutton).

Treatment—A single subcutaneous lipoma is to be re-
moved. Open the capsule, tear out or dissect out the mass,
and always drain for twenty-four hours, or butyric fermenta-
tion will be apt to occur. Multiple subcutaneous lipomata,
if very numerous, should not be interfered with unless
troublesome because of their size or situation, when they
should be removed. Diffuse lipomata cannot be removed
entirely, and operation is useless. Liquor potass® has been
recommended to limit growth; it is to be taken internally
for a considerable time, but it seems to be useless. Sub-
peritoneal lipomata are never diagnosticated until the belly
has been opened or the growth has been removed.

Fibromata are tumors composed of wavy fibrous bundles.
A fibroma has no distinct capsule, though surrounding tis-
sues are so compressed as to simulate a capsule. Fibromata
are most usual in young adults, but they may occur at any
period of life, and are hard and movable. Pure fibromata,
which are rare, are generally solitary, grow slowly, are of
uniform consistence, and have not much circulation. Soft
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fibromata grow more rapidly than do the hard, may become
quite large, are apt to have distinct pedicles, and arise gen-
erally from the scrotum, labia, uterus, and on the inner sur-
face of the arm or the thigh. Hard fibromata grow slowly ;
they may form upon nerves, they may arise in the mammary
gland, and they may spring from various fibrous membranes,
from the periosteum of the nasal bones (fibrous polypi), and
from the gums (fibrous epulides). Fibromata may become
cystic, calcareous, osseous, or sarcomatous.

A painful subcutaneous tubercle, which is a form of fibroma
commonest in females, arises in the subcutaneous cellular
tissue, usually of the extremities. It is firm, very tender,
movable, rarely larger than a pea, and the skin over it seems
healthy. Violent pain occurs in paroxysms and radiates
over a considerable area of which the tubercle is the centre.
These paroxysms may occur only once in many days or
many times in one day. Nerve-fibrill2 have never been
found in these tubercles.

Fibrous epulis is a fibroma arising from the gums or peri-
odontal membrane (Bland Sutton) in connection with a
carious tooth or retained snag; it is covered by mucous
membrane, grows slowly, may attain a large size, and some-
times has a stem, but is more often sessile. It may undergo
myxomatous change or may become sarcomatous. Fibrous
tumors may arise from the ovary, the intestine, and the lar-
ynx. Pure fibromata of the uterus are very rare, but fibro-
myomata are very common (see Myomata, p. 204); hence
the term “ uterine fibroid " should be abandoned.

Molluscum fibrosum is an overgrowth of the fibrous tissue
of both skin and subcutaneous structure. It may be limited
or widely extended; it may appear as an infinite number of
nodules scattered over the entire body or as hanging folds
of fibrous tissue in certain areas. Ac/loid is a hard fibrous
growth arising in scar-tissue; it is crossed by pink, white,
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or discolored ridges, and is named from a fancied likeness
to the crab. It is more common in negroes than in whites,
and is most frequent in the cicatrices of burns, though it may
arise in the scar of any injury, as the scar from piercing the
ears, and in the scars of syphilitic lesions, small-pox, or
vaccination. It is rare in early childhood and in old age.
It grows slowly, lasts for many years, and may eventually
undergo involution and disappear.

Morphaa, or spontaneous keloid, is a name used to desig-
nate a growth of this description which does not arise from
a scar; but it seems certain that scar-tissue was present,
though possibly in small amount from trivial injury.

Treatment—Enucleate fibromata; do not let them remain,
as any fibrous tumor might become a sarcoma. Epulis requires
the cutting away of the entire mass, the removal of the
related snag or carious tooth, and sometimes the biting away
of a portion of the alveolus with a rongeur forceps. Keloid
should not be operated upon: it will only return, and will
also recur in the stitch-holes. Trust to time for involution,
or use pressure with flexible collodion, by which method
Prof. DaCosta cured a case following small-pox.

Chondromata (enchondromata) are tumors formed either
of hyaline cartilage, of fibro-cartilage, or of both. Chondro-
mata are apt to occur in the long bones, the pelvis, the rib-car-
tilages, and the bones of the hands or feet, and often spring
from unossified portions of epiphyseal cartilage. They may
be single or multiple, are often nodulated, and are most com-
monly met with in the young. They have distinct adherent
capsules; they grow slowly, progressively hollowing out the
bones by pressure; they cause no pain; they impart a sen-
sation of firmness to the touch, unless mucoid degeneration
forms zones of softness or fluctuation; they are inelastic,
smooth or nodular, immovable, and often ossify. Chondro-
mata may grow to an enormous size. A chondroma of the
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parotid gland or testicle always contains sarcomatous ele-
ments, and any chondroma may become a sarcoma. Chon-
dromata are notably frequent in persons who had rickets in
early life. FEcchondroses, which are “ small local overgrowths
of cartilage” (Bland Sutton), arise from articular cartilages,
esbecially of the knee-joint, and from the cartilages of the
larynx and nose. Loose or floating cartilages in the joints
may be broken-off ecchondroses or portions of hyaline car-
tilage which are entirely loose or are held by a narrow stalk,
and which arise by chondrification of villous processes of the
synovial membrane; only one or vast numbers may exist;
one joint may be involved, or several; they may produce
no symptoms, but usually produce from time to time violent
pain and immobility by acting as a joint-wedge.

Treatment—Remove chondromata whenever possible, for,
if allowed to remain undisturbed, they are apt to resent
this hospitality by becoming sarcomatous. Incise the cap-
sule and take away the growth, using chisels and gouges
if necessary. Incomplete removal means inevitable recur-
rence. Amputation is very rarely demanded. Loose bodies
in the joints, if productive of much annoyance, are to be
removed, the joint being opened with the strictest antiseptic
care.

Osteomata.—Bland Sutton says that osteomata are ossify-
ing chondromata. Compact ostcomata, which are identical
in structure with the compact tissue of bone, occur in the
frontal sinus, mastoid process, external auditory meatus, and
in other regions in those beyond middle life ; they are small,
capped with cartilage, smooth, round, with small, occasion-
ally cartilaginous bases, and are denscly hard.

Cancellous osteomata, which comprisc the great majority
of bone-tumors, are similar in structure to cancellous bone.
They spring from, and are crusted with, cartilage ; they may
have fibrous capsules, and are often movable when recent,
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but soon become fixed; they have a broad base, are angled,
nodular, firm (but not so hard as are the compact osteomata),
painless except by pressure, occur particularly at the ends
of long bones, may grow to large size, and are commonest
in youth. Osteomata near joints become overlaid by burse
which in rare instances communicate with their related joints.

The term ecxostosis has been used as being synonymous
with osteomata, but wrongly so, as an exostosis is an irregu-
lar, local, bony growth which does not tend to progress
beyond a certain point, and which is hence not a tumor.
A true exostosis is seen in the ossification of a tendon-inser-
tion, in a limited growth from the maxillary bones, and in a
local growth from the last phalanx of the big toe, which
growth is known as a * sub-ungual exostosis.” The bony
masses sometimes found in the brain, lungs, testicle, various
glands, and tumors are not true osteomata.

Treatment. —Osteomata which are non-productive of pain
or trouble do not demand removal. If they produce pain
by pressure, if they press upon important structures, if they
produce annoying deformities, or if they grow rapidly, then
remove them by means of chisels, gouges, or by the surgical
engine. Exostosis of the toe should always be removed, to
do which the nail should be split and part of it taken away,
and the bony mass be gouged away or be cut off with forceps.

Odontomata' are tumors composed of tooth-tissue and
springing from the germs of teeth or from developing tecth.
Bland Sutton divides them into (1) those springing from the
follicle ; (2) those springing from the papilla; and (3) those
springing from the whole germ.

Epithelial odontomes, or multilocular cystic tumors, arise
from the follicle, occur oftenest in the lower jaw, dilate the
bone, have capsules, and are made up of masses of cysts

! This section is abridged from Bland Sutton’s striking chapter upon odontomes
in his recent work on Zumors.
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which are filled with brown fluid. These cysts are met
with most frequently before the age of twenty. Follicular
odontomes, or dentigerous cysts, oftenest spring from the
follicles of the permanent molars. In a dentigerous cyst
there exists an expanded follicle which distends the bone, the
follicle being filled with thick fluid and containing a portion
of a tooth. A jfibrous odontome is due to thickening of the
tooth-sac, thus preventing eruption of the tooth; fibrous
odontomes are usually multiple, and are apt to occur
in rickety children. A cementome is due to enlargement,
thickening, and ossification of the capsule, the developing
tooth being encased in cement. A compound follicular odon-
tome is due to ossification of portions only of an enlarged
and thickened capsule, and the tumor contains bits of
cementum, portions of dentine, or small misshapen teeth.
A radicular odontome springs from the papilla and arises after
the crown of the tooth is formed and while the roots are
forming ; hence it contains dentine and cement, but no
enamel. Composite odontomes are formed of irregular shape-
less masses of dentine, cement, and enamel. All the above
forms occur in man. They present themselves as hard
tumors associated with teeth or in an area where teeth have
not erupted. They may distend the jaw. Occasionally an
odontome simulates necrosis ; it is surrounded by pus, and a
sinus forms.

Treatment—The diagnosis is scarcely ever made until
after incision; hence, be in no haste to excise large por-
tions of bone for a doubtful growth; incise first and see if
it be an odontome, which requires only the removal of an
implicated tooth, curetting with a sharp spoon, and packing
with iodoform gauze. :

Myxomata are tumors composed of mucous tissue. The
tissue type of these tumors is found in the vitreous humor
of the eye and in the perivascular tissues of the umbilical
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cord. Bowlby states that myxomata are in reality soft
fibromata whose intercellular substance has been replaced
by mucin. Myxomata may result from myxomatous degen-
eration of cartilage, of muscle, or of fibrous tissue. These
tumors are soft, elastic, usually pedunculated, tremulous, and
vibratory. Cutting into them causes a straw-colored fluid to
exude ; they grow slowly, have but little circulation, and their
diagnosis may be impossible before removal. Some patholo-
gists place myxomata among the malignant tumors, but most
consider them as benign tumors, though they tend strongly
to become sarcomatous (myxosarcomata). A sarcoma may
undergo myxomatous degeneration.

Myxomata may arise from the skin; from the mucous
membrane of the nose, the frontal sinus, the antrum, the
womb, and the tympanum (gelatinous polyps); from the
parotid and mammary glands; from the subcutaneous tissue,
the nerve-sheaths, the intermuscular septi, the rectum, and
the bladder (polyps).

Nasal polypi grow from the mucous membrane over the
turbinated bones; they are soft and jelly-like, of a grayish
color, and have stems or pedicles; they may be scen
through the anterior nares, may project behind the veil
of the palate, and may bulge out the passages of the nose;
they may be, and usually are, multiple ; they may be present
in one nasal fossa or in both; and they occur most com-
monly in young adults.

Hydatid moles of pregnancy are due to myxomatous
changes in the chorion.

Treatment—In treating myxomata, remove them when-
ever possible. Nasal polyps may be twisted off or be re-
moved by the wire snare or galvano-cautery.

Lymphomata are tumors composed of lymphatic-gland
structure, and are due to multiplication of pre-existing
adenoid tissue. Lymphomata are most frequently encoun-



204 A MANUAL OF SURGERY.

tered in the neck and axilla, and one gland or many may be
involved ; they grow rapidly and attain a large size; they
are painless, are encapsuled, and are freely movable beneath
the skin; they do not infiltrate surrounding tissues, and
present no thickening from inflammation; they are com-
monest between the ages of twenty and thirty-five, but
they may occur inearly life. Gross states that the enlarge-
ment usually begins upon one side of the neck, gland after
gland being successively attacked ; in from four to eighteen
months the glands of both sides of the neck, the axilla, the
bronchi, and the mesentery become involved, the patient’s
health fails, and death soon ensues. These tumors are said
not to be malignant, but certain it is that they tend to recur
after removal. It is impossible to distinctly separate this
disease from lymphadenoma: they probably are related, or
possibly are identical. Sarcoma of a lymphatic gland arises
later in life than does lymphoma; it infiltrates surrounding
structure, rendering the growth immovable, and implicates
the related glands only, gluing them together; the tumor
is painful and the skin ulcerates. Lymphoma differs from
tubercular lymphadenitis in many ways. It originates in
an apparently healthy person, it has no tendency to sup-
puration, the growths do not infiltrate, they remain movable,
and the overlying skin retains a healthy appearance.

Treatment.—If possible, entirely extirpate a lymphoma;
but if complete removal is impossible, perform no operation.
In inoperable cases order cod-liver oil and nutritious diet,
insist an open-air exercise, employ inunctions of ichthyol,
give courses of arsenic in advancing doses, and from time to
time administer iodide of potassium and iron in some form.
Fowler's solution as an injection into the growth finds some
advocates.

Myomata are tumors composed of unstriped- muscle-fibre
mixed often with fibrous tissue (leiomyomata). Tumors
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composed of striated muscle-fibre (rhabdomyomata) are very
rare and are always sarcomatous. Leiomyomata are found
in the womb, in the prostate gland, in the walls of the gullet,
vagina, stomach, bladder, and bowel, in the broad ligament,
ovary, and round ligament, in the scrotum, and in the skin.
Myomata usually begin during or after middle age; they
are encapsuled, they grow slowly, they are firm and hard,
and they produce annoyance by their size and weight or
by obstructing a viscus or channel. A leiomyoma of the
posterior and middle of the prostate forms “a middle
lobe.”

The so-called “ uterine fibroid ”’ is a myoma or fibromyoma.
Uterine myomata may originate within the walls of the womb
(intramural myomata), from the muscular structure of the
mucous lining (submucous myomata), or from the muscular
tissue of the serous covering (subserous myomata). Intra-
mural uterine myomata may be single or be multiple and
may grow to an enormous size. Submucous myomata pro-
ject into the cavity of the womb (fleshy polyps). Sub-
mucous myomata distend the uterus and are often accom-
panied by menorrhagia or metrorrhagia ; they may project
into the vagina. In some rare cases the projecting tumor
is detached by nature and the patient is cured; in other cases
the myoma becomes gangrenous. This form of tumor may
produce inversion of the fundus of the womb. Subscrous
uterine myomata cause trouble only by the inconvenience
of weight or the discomfort of pressure. Uterine myomata
may undergo fatty, calcareous, or myxomatous change, and
may be infected by septic organisms as a result of the use’
of a uterine sound or of infection of the pedicle after
odphorectomy. Infection of a uterine myoma causes great
enlargement, elevated temperature, sweats, and exhaustion.
Uterine myomata, which are commonest in single women
(Bland Sutton), arise most frequently between the ages of
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twenty-five and forty-five. They may never produce any
symptoms; some, by enlarging until they ascend above
the pelvic brim, produce abdominal distention ; some become
jammed or impacted in the pelvis, and produce by pressure
retention of urine, obstruction to passage of feces, or hydro-
nephrosis. Impaction may occur temporarily at each men-
strual period. Many myomata produce uterine hemorrhage;;
some cause retroversion of the womb; some protrude from
the cervical canal; some are so large that they cause dis-
astrous pressure upon the colon (constipation), upon the
iliac veins (intense cedema), or upon the ureters (hydro-
nephrosis). Uterine myomata usually shrink after the meno-
pause. Pregnancy in a myomatous womb usually ends in
abortion.

The symptoms of myomata of the alimentary canal are
similar to or identical with the symptoms of malignant
growths. Myomata of the skin are rare growths; they are
encapsuled, firm or elastic, and painless.

Treatment.—Cutaneous myomata are removed in the same
manner as fatty tumors. Uterine myomata are treated by
rest, ergot, barium chloride, and dilute sulphuric acid. If
this treatment fails to arrest serious bleeding due to a fleshy
polyp, dilate the cervical canal and remove the growth. If
there be dangerous bleeding in a woman who has some
years to wait for the menopause and who has not a remov-
able polyp as the cause, perform odphorectomy in order to
bring on an artificial menopause. When a myoma becomes
impacted at each menstrual period, remove the ovaries and
Fallopian tubes. Hysterectomy is indicated for some very
large tumors, for tumors that grow after the menopause, and
for infected myomata. If the abdomen be opened to perform
oophorectomy, and the tubes and ovaries are found so im-
plicated in the growth that they cannot be removed com-
pletely, or the broad ligament is found so drawn out that a
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safe pedicle cannot be secured, perform a hysterectomy.! A
recent suggestion for the shrinkage of uterine myomata is
to ligate both the uterine and ovarian arteries. If a myoma
of the prostate causes severe obstruction, effect a suprapubic
cystotomy and remove the major portion of the enlarged
gland.

Neuromata.—A true neuroma springs from nerve-tissue
(brain, cord, or nerve-trunks); it is composed of medullated
or non-medullated nerve-fibres which form a plexus or net-
work and which are not continuous with the fibres of the
nerve-trunk or other area from which the tumor grows.
True neuromata, which are rare growths, arise during mid-
dle life; they are small in size, are due to injury or hered-
itary tendency, and they may be single or multiple. There
is usually around the tumor, rather than in it, severe
neuralgic pain, which is greatly intensified by dampness, by
blows, or by rough handling. The parts below a neuroma
are cold, swollen, often anasthetic, and frequently present
motor paralysis or trophic disorder. A false neuroma or
neuro-fibroma is a tumor growing from a nerve-sheath, and
is identical in structure with the sheath. False neuromata
may be single, but they are often multiple; they may be as
small as peas or as large as oranges ; they are smooth and
movable, and may cause great pain or may only hurt when
pressed or struck; they may spring from roots, trunks, or
branches, and they may be linked with the disease known
as “molluscum fibrosum.” In plexiform neuroma some
branches of a nerve enlarge and lengthen like an artery
in a cirsoid aneurysm; the mass feels like beads or like
a bag of worms; it is mobile, and no pain is felt on moving
it; and it is generally congenital. In plexiform neuroma the
nerve-sheath undergoes myxomatous change. Malignant

1 See Bland Sutton’s admirable article on % Uterine Myomata” in his work on
Tumors.
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neuroma means primary sarcoma of a nerve-sheath, though
any neuroma may become sarcomatous.

Traumatic neuromata are occasionally well exhibited after
nerve-section or amputation. On nerve-section the distal
end shrinks and atrophies, the proximal end enlarges and
becomes bulbous. These traumatic neuromata are composed
of fibrous tissue which contains nerve-fibres ; they are usually,
but not always, painful on pressure or during dampness, and
they are commonest in stumps which did not heal by first
intention. Painful subcutaneous tubercle is considered under

the head of Fibromata.
Trcatment—A false neuroma is to be removed, if possible,

without destroying the nerve-trunk. If, in removing a neur-
oma, it is necessary to exsect a portion of a nerve-trunk,
always endeavor to suture the ends so as to facilitate resto-
ration of function. For multiple neuromata—at least should
the number be large or should molluscum fibrosum exist—
surgery can do nothing. Plexiform neuromata may often be
removed, but amputation may be required. Painful neuro-
mata in stumps should be excised.

Angeiomata.—These vascular or erectile tumors are
growths composed of blood-vessels.

Simple or capillary angciomata, or “mother's marks,”
which affect the skin or subcutaneous tissue, are composed
of enlarged and twisted capillaries and of anastomosing
vessels surrounded by fat. These growths are congenital or
appear in the first few weeks of life; they are of a bright-pink
color if composed chiefly of arterioles, and are bluish if com-
posed mainly of venules ; they are but little elevated ; they can
be almost completely empticd by pressure; they occasion-
ally pass away spontaneously, but usually grow constantly
and may become cavernous ; they may ulcerate and occasion
violent or fatal hemorrhage. One or several large vessels
join a navus to adjacent blood-vessels. Port-wine or claret
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stains are pink or blue discolorations due to superficial navi
of the skin; they may be small in extent or they may
involve a very large area, and are not elevated. Teleangei-
ectasis is a form of navus involving the skin and subcu-
taneous tissue in which many arterioles and venules exist.
Simple angeiomata are common on the forehead, the scalp,
the face, the neck, the back, and the extremities. They may
appear on the labiz, the tongue, or the lips. .

Cavernous angeiomata resemble in structure the corpora
cavernosa of the penis; there are large spaces with thin
walls carrying blood, and there may be distinct vessels as
well. Arteries send blood into the spaces, and veins receive
it from the spaces. These channels and sinuses are enor-
mously distended capillaries. Cavernous angeiomata arise in
the skin and subcutaneous tissues ; they are usually congeni-
tal, but may develop from simple angeiomata. These cav-
ernous angeiomata are purple or blue in color, are distinctly
elevated, and are apt to pulsate; they may be emptied by
pressure, and often look like cysts with very thin walls.
Cavernous angeiomata may arise in the breast, the tongue,
or the muscles. If an angeioma contains an excess of fat,
the growth is called a “ navoid lipoma.”

Plexiform angeiomata are known as “ cirsoid aneurysms”
or aneurysms by anastomosis (see p. 231).

Treatment—Small port-wine stains can be removed by
electrolysis, but extensive stains are ineffaceable. Small
naevi may be ligated under hare-lip pins; larger n®vi may be
strangulated with the Erichsen suture or may be completely
excised. Excision is the best plan for the cure of the cav-
ernous variety of angeiomata. Do not use astringent in-
jections.

Lymphangeiomata are tumors composed of dilated lymph-
vessels, and are usually, though not invariably, congenital.
The lymphatic navus is a colorless or faintly pink elevation;

14
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if it is punctured with a needle, lymph flows from the punc-
ture. One or several navi may be present in the same
individual. Local lymphangeioma of the tongue is mani-
fested by a cluster of papillary projections containing lymph.
Macroglossia is a congenital enlargement of the anterior
portion of the tongue, which enlargement grows more and
more marked until finally the tongue is forced far out of the
mouth. This condition of tongue-enlargement is due to
lymphangeioma of the mucous membrane. Just as there
occur cavernous angeiomata among blood-vessel tumors,
there occur cavernous lymphangeiomata among lymph-
vessel tumors, and the spaces are filled with lymph instead
of with blood. .

Treatment—Lymphatic navus requires excision. In ma-
croglossia remove the bulk of the mass by a V-shaped cut
and so stitch the mucous membrane as to close the stump.

Malignant Connective-tissue Tumors, or Sarcomata.—
The sarcomata are composed of embryonic tissue. They
develop from connective tissue, have no definite stroma,
and contain no lymphatics. The rapidly-growing forms are
very vascular, the blood flowing in vessels whose walls are
very thin or running in canals whose boundaries are sarcom-
atous cells. These tumors may pulsate and have a bruit,
and hemorrhages often take place in their substance. Slow-
growing sarcomata have but few vessels. Sarcoma dissem-
inates by means of the blood and the vessel-walls, particles
of sarcoma being carried by the venous blood to the heart and
from this organ to the lungs, where they lodge and form
secondary growths. Emboli from this secondary focus are
sent out by the arterial blood to various portions of the
body, as the bones, kidneys, brain, liver, etc. This process
is known as “ metastasis.” Sarcoma follows the vein-walls
for considerable distances and builds elongated masses inside
the veins. Sarcoma tends strongly to infiltrate adjacent
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parts. The tumor may possess a capsule when it is in an
early stage, but soon loses this except in very slow-growing
or mixed forms growing by central proliferation. Sarcomata
may arise at any age from birth to extreme senility, but they
are commonest during youth and early middle age. They
are not hereditary, and often follow contusion. They may
arise from malignant change in an innocent connective-tissue
growth (chondrosarcoma, fibrosarcoma, etc.). A sarcoma
does not tend to affect lymphatic glands except by the
accident of its position, and if it does implicate them, the
sarcomatous elements are carried rather by the vein-walls
and blood than by the lymph (melanotic sarcoma implicates
adjacent glands, and so does sarcoma of the tonsil or of the
testicle). The skin over the tumor may give way, a bleeding
fungus-mass protruding (fungus hematoides), and suppura-
tion may cause septic enlargement of adjacent glands.
After removal of a sarcoma the growth tends to recur, and
the recurrent tumor may be either more or less malignant
than its predecessor, the degree of malignancy being in
direct ratio to the number and smallness of the cells. A
sarcoma is malignant by local tissue-infection and by dis-
semination. Sarcomata rarely cause pain when they are not
ulcerated. Sarcomata are commonest in the skin and con-
nective tissue of the extremities, but they arise also from
bone, neuroglia, periosteum, in the lymphatic glands, the
breast, the testicle, the eye, the parotid, and in other parts.
Hemorrhages into a sarcoma often occur, with the result
of suddenly increasing its size and forming blood-cysts.
Sarcomata are subject to partial fatty degeneration, to
myxomatous changes which produce cavities filled with
fluid, to calcification, and occasionally to necrosis of large
masses.

Spectes of Sarcomata—The following species of sarcomata
are recognized :
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1. Round-celled, in which the matrix is soft and vascular.
The cells may be small or may be large. The smaller the
cell the more malignant the growth. A small round-celled
sarcoma is the most malignant variety of sarcoma and is soft
in, consistence.

2. Spindle-celled, which are composed of bundles of spindle-
cells lying in a matrix which may be homogeneous, but which
may show some attempt at fibre-formation. Rhabdomyoma
is a variety of spindle-celled sarcoma containing striated
muscle-cells. These spindle-celled sarcomata often contain
cartilage.

3. Mixed-celled sarcoma, containing both of the above
varieties of cells. :

4. Giant-celled or myeloid, which contains some round
cells, some spindle-cells, and large cells with many nuclei,
like the cells of bone-marrow. It is maroon colored on
section. This is the least malignant form of sarcoma, and
it sometimes admits of complete extirpation and cure. It
tends to occur in the long bones as a central sarcoma.

5. Alveolar, in which the cells are collected in alveoli as
are the cells of cancer. It arises usually from a mole.

6. Melanotic, which may be composed of either round
cells or spindle-cells containing a black pigment.

7. Lympho-sarcoma, which is composed of small round
cells held in a delicate network, the tissue somewhat resem-
bling that of a lymphatic gland.

Clinical Varictics of Sarcoma.—The following are the
clinical varieties of sarcoma:

Mclanotic or black sarcoma, the color of which is due
to pigment in the cells or matrix. These growths are
usually round-celled, but may be spindle-celled; they are
sometimes alveolar, and spring from parts which contain
pigment (skin and choroid coat of the eye); they are apt
to arise from pigmented moles; they are very malignant;
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they implicate related lymphatic glands, and during their
existence the urine contains pigment.

Glio-sarcoma is a sarcoma of neuroglia. A pure glioma is
composed of adult connective tissue ; but, as a matter of fact,
pure glioma almost never arises, and the growth practically
always contains numerous small round cells and is properly
a sarcoma. It springs from the neuroglia of the central ner-
vous system, and is usually of about the consistence of the
cortex of the brain; it is generally single, and does not
cause secondary growths. A gliomatosis of the cord produces
that remarkable disease known as “syringomyelia.” The
symptoms of glioma of the brain depend upon its situation.

Hemorrhagic sarcoma is a sarcoma containing blood-
cysts, the results of parenchymatous hemorrhages.

Cylindroma, or Plexiform Sarcoma.—In this variety the
cells adjacent to vessels have undergone hyaline degenera-
tion; cells distant from vessels are unchanged. Section
shows the normal cells apparently contained in spaces with
hyaline walls.

Mixed tumors consist partly of mature and partly of
embryonic tissue, the cellular elements exceeding the adult
elements in amount. Among these mixed tumors are fibro-
sarcoma or the recurrent fibroid tumor, myxo-sarcoma,
chondro-sarcoma, and osteo-sarcoma.

Treatment of Sarcomata—Remove a sarcoma at once if it
is in an accessible spot. Never delay removal. Cut well
clear of it. The rapidly-growing soft sarcomata will almost
inevitably return, and the very malignant variety, if uninter-
fered with, may terminate life in six months; but operation
postpones the evil day and renders it possible that death will
occur from metastasis in an organ, and that the patient will
escape the horrors of ulceration and hemorrhage from the
original tumor. Slowly-growing and hard tumors offer
some prospects of cure. The mixed tumor (as a recurrent
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fibroid) may repeatedly recur, and yet the patient may be
cured at last by a sixth, an eighth, or a tenth operation. In
sarcomata of the long bones amputation should, as a rule, be
performed, though in some cases of giant-celled sarcomata
excision can be employed. In sarcomata of the jaw-bones,
excision ; of the eye, enucleation; and of the testicle, castra-
tion, are demanded. Sarcoma of the ovary in adults demands
ovariotomy, but in children the operation is useless. Sar-
coma of the kidney in adults calls for nephrectomy, but in
children the operation is of no avail. In melanotic sarcoma
remove the growth and adjacent lymph-glands, or in some
cases amputate. Removal of a sarcoma when there is no
hope of a cure is eoften justifiable to prolong life, to relieve
the patient of a foul, offensive, bleeding mass, and to permit
of an easier road to death by means of metastasis to an
internal organ. Wright advocates internal treatment for sar-
coma and for cancer. He advises that bromide of arsenic
be given for a long period of time, the dose being gr. &; to
gr. ¥ after each meal. Before meals gr. x of carbonate of
lime are advised. This treatment, Wright holds, should be
used before, and for many months after, operation, as an aid
to surgery. In inoperable cases it may be tried.!

It has been observed that an attack of erysipelas occasion-
ally greatly benefits a sarcoma, causing large masses of the
growth to soften or to slough and expose a granulating sur-
face. It has been suggested that in inoperable cases of
sarcoma this condition might be established artificially. A
bouillon culture is made of the streptococci; this culture
is filtered through porcelain and is injected once a day into
and about the sarcoma. The first dose is Mx, and it is
increased ; it should cause a febrile reaction, and sometimes
establishes softening or suppuration. The exact status of
this plan is not determined; it has improved or possibly

Y Annals of Surgery, April, 1893.
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cured some cases, but is not free from danger.! The injec-
tion of aniline products into the sarcoma, which has received
a qualified commendation from some observers, has been
abandoned by Profs. Keen and White after careful trial.

Innocent Epithelial Tumors.—These growths imitate an
epithelial tissue of the mature and healthy organism.

Papillomata, or Warts.—These growths are formed upon
the type of cutaneous and mucous papille. A papilloma
consists of a fibrous stroma which contains blood-vessels
and lymphatics and which is covered by epithelium of the
variety appertaining to the diseased part. Warts grow from
the skin and from mucous membranes; they may be single
or multiple; they may be painless or may be ulcerated and
bleeding; great masses may gather around the anus, the
vagina, or the penis during the existence of a filthy dis-
charge, and crops appear on the hands of those who work
in irritant material (as petroleum). A large crop of warts
may disappear in a single night; hence the popular belief in
the efficacy of charms. A single wart may reach a large
size and become pigmented. The squamous epithclium
covering a skin-wart may become horny (a wart-horn).
Other cutaneous horns arise from the nails, from the scars
of burns, or from ruptured sebaceous cysts.

Villous papillomata grow chiefly from the bladder; they
form tufts like the villous processes of the chorion ; they may
be single or multiple, and may be sessile or pedunculated ;
they are very vascular, and are apt to bleed frcely. Papillo-
mata may arise in cysts of the paroophoron, in cysts of the
mammary gland, and from the choroid plexuses of the
ventricles of the brain. A villous papilloma of the choroid
plexus early calcifies and becomes converted into a psam-
moma. Psammomata of the spinal membranes may arise.
Any papilloma may become a cancer.

1See Coley, in American _fournal of Medical Sciences for May, 1893.
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Treatment—Venereal warts are treated by repeatedly
washing with peroxide of hydrogen, drying with cotton,
and dusting with a powder composed of equal parts of
calomel and subnitrate of bismuth, or oxide of zinc and
iodoform, or borated talcum. If they do not soon dry up,
cut them off with scissors and burn with the Pacquelin
cautery. Ordinary warts may usually be destroyed in a
short time by daily applications of lactic or chromic acid.
Keeping a wart constantly moist with castor oil will often
cause it to drop off. Warts, and even extensive callosities,
may be removed by painting once a day for five days with
pure carbolic acid and covering with lint kept wet with
boracic acid. A convenient plan is to paint a wart daily
with a solution containing 1 part of corrosive sublimate to
30 parts of collodion (hydrarg. chlor. corros., 3ss; collodion,
3vij et ss). Large warts should be freely excised. Villous
papillomata of the bladder demand the performance of a
suprapubic cystotomy in order to remove them. Psammo-
mata cannot be diagnosticated until the growth is exposed.

Adenomata.—These glandular tumors are composed of
tissue identical with that of normal glands, and they may
contain acini and ducts like racemose glands or tubes like
tubular glands. They grow from secreting glands, but can-
not produce the secretion of the glands from which they
spring, or, if they do secrete, the fluid is retained, and not
discharged by the gland-duct. Adenomata occur in the
mammary gland, the parotid, the ovary, the thyroid gland,
the liver, the sweat-glands, and the prostate, and as pedun-
culated growths from the mucous lining of the intestine and
uterus. They are encapsuled, are usually single, but may be
multiple, are of slow growth, but may attain a great size;
they do not tend to recur after thorough removal, do not
involve adjacent glands, and do not disseminate; they are
firm to the touch; they tend to become cystic (especially in
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the thyroid), the fluid which distends the ducts being due to
mucoid liquefaction of the proliferating epithelium.

In the breast a fibro-adenoma has a distinct capsule; it is
elastic and movable, is usually superficial, and one occasion-
ally exists in each gland. They are most common before
the age of thirty, and are often painful, especially during men-
struation. Cystic adenomata of the breast attain a large size;
they are encapsuled and grow slowly, are most common
after the thirtieth year, and are rarely painful. Both fibro-
adenoma and cystic adenoma may arise in the male breast.
Young unmarried women not unusually develop in the
breast small, very tender, and painful bodies, most usually
around the edge of the areola, which bodies increase in size
and become more tender during menstruation, and which are
only cysts of the mammary tissue.

Adenomata of the thyroid gland begin before the fifteenth
year (Gross). Adenomata may arise in the prostate if that
gland be already the seat of senile hypertrophy. Adenoma
of mucous glands may arise in the young or the middle-
aged.

Treatment—Adenomata require extirpation. By confus-
ing adenomata of the mammary gland with small cysts of
that structure an erroneous belief has arisen that the former,
as well as the latter, may sometimes be cured by the local
use of iodine, mercury, and ichthyol and the internal use of
iodide of potassium. The treatment is excision. It would
be as easy to dissolve off a rooster’s comb by iodide of
potassium as by it to absorb an adenoma.

Malignant Epithelial Tumors, Carcinomata, or Cancers.
—Cancers are tumors growing from epithelial surfaces, and
are composed of epithelial cells which are clustered in spaces,
nests, or alveoli of fibrous tissue. The cells of a cluster are
not separated by any stroma, and the walls of the alveoli
carry blood-vessels and lymphatics. Cancers are always
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derived from epithelium (of glands, of skin, of mucous mem-
brane, etc.), and if found in a non-epithelial tissue must be
secondary. They have no capsules, rapidly infiltrate sur-
rounding tissues, are firmly anchored and immovable. In the
beginning a cancer is a local lesion, but it soon attacks related
lymph-glands and by means of the lymph is disseminated
throughout the system, secondary growths arising which are
identical with the parent growth. Cancer is rare before the
age of forty, and never occurs before puberty; seems occa-
sionally to be hereditary ; is sometimes linked with continued
irritation as a cause (cancer of the penis in phimosis; cancer
of the lip from the hot stem of a clay pipe; chimney-
sweeps’ cancer from soot in the scrotal folds); is often the
seat of pricking pain’; tends strongly to recur after removal ;
is prone to ulcerate, causing pain, hemorrhage, and cachexia;
makes rapid progress, and is often fatal in from one to two
and a half years. It is more common in women than in
men, and rarely exists with tubercle. After a cancer has
existed for a time in an important structure, or after a super-
ficial cancer has ulcerated and become hemorrhagic, there is
noted in the individual evidences of illness and exhaustion.
We speak of this condition as the “ cancerous cachexia,” and
in it the muscles are wasted, the body-weight is constantly
diminishing, the complexion is sallow, the face is sunken,
pearly white conjunctivae contrast strongly with the yellow
skin, the pulse is weak and rapid, and night-sweats add to
the exhaustion. The above condition is duc to pain, loss
of sleep, blecding, deprivation of exercise, mal-assimilation
of food, and anxicty. Cancer may kill by obstructing a
canal, by destroying the functions of a viscus or organ, by
hemorrhage, by an@mia, by sepsis, or by exhaustion.
Classification of Carcinomata—Carcinomata are classified
as follows: 1. Squamous-cclled cancer, or epithelioma;
2. Rodent ulcer, or Jacob’s ulcer; 3. Spheroidal-celled cancer
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(a, scirrhus ; 4, encephaloid; ¢, colloid); and 4. Cylindrical-
celled cancer.

Epitheliomata.—An epithelioma may arise wherever there
is pavement epithelium, and it is especially apt to appear at
the junctions of skin and mucous membrane (as the lips) or
the point of juxtaposition of different kinds of epithelium.
In epithelioma there is an ingrowth of surface epithelium
into the sub-epithelial connective tissue, colonies of cells
growing inward and forming epithelial nests. It may arise
without discoverable cause, it may follow prolonged irrita-
tion, or it may arise in a wart or fissure. In the nipple it
is often preceded by a persistent eczema, due probably to
psorospermis and known as Paget’s discase. Epithelioma
generally begins as a warty protuberance which soon ulcer-
ates. The malignant ulcer has a hard, irregular base, uneven
edges, a foul, fungus-like bottom, and it gives off a sanious
or ichorous discharge. This ulcer is the seat of sharp prick-
ing pain, sometimes bleeds, and extends over a considerable
area, embracing and destroying all structures. Epithelioma
affects lymphatic glands, usually early, but its action may be
delayed for eight or ten months. These glands break down
in ulceration, making frightful gaps and often causing fatal
hemorrhage. Dissemination is not nearly so common as in
other forms of cancer, but it does sometimes occur.

A rodent or Jacob's ulcer is scarcely ever met with except
upon the face, it being especially common upon the nose and
forehead. It begins after the age of forty as a little warty
prominence which ulcerates in the centre, the ulceration pro-
gressing at a rate equal to the new growth, and sometimes
healing temporarily at one spot while it extends at another.
Jacob's ulcer grows slowly, may last for years, does not
involve the lymphatics, produces no constitutional cachexia,
and is rarely fatal. It is an ulcer with irregular edges and a
smooth base of a grayish color, its discharge being thin and
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acrid, and is considered to be a malignant epithelial growth
which springs from a sweat-gland, a sebaceous gland, or a
hair-follicle. The base of the ulcer is hard, which differen-
tiates it from lupus (Hearn.) From lupus the bacilli of
tubercle may be cultivated.

Spheroidal-celled Carcinomata.—(a) Scirrhous cancer is
a white and fibrous mass which has no capsule, which infil-
trates tissues, and which draws in toward it, by the contrac-
tion of its outlying processes, adjacent soft parts, thus
producing dimpling, or, as in the breast, retraction of the
nipple. It is composed of spheroidal cells in alveoli formed
of connective-tissue bands. The commonest seat of scirrhus
is the female breast. It occurs also in the skin, vagina,
rectum, prostate, uterus, stomach, and cesophagus. It is
most frequent in women after forty. It begins as a hard
lump which is at first painless, but soon becomes the seat
of an acute localized pricking pain. This lump grows and
becomes irregular and adherent, causing puckering of the
soft parts. After the skin or mucous membrane above it
has become infiltrated ulceration takes place and a fungous
mass protrudes to bleed and to suppurate. The adjacent
lymphatics soon become involved, and the constitutional
involvement is rapid and certain.

(6) Enccphaloid cancer is a soft gray or brain-like mass.
It is a rare growth, it has no capsule, and it may appear
in the kidney, liver, ovary, testicle, mammary gland, stom-
ach, bladder, and antrum. An encephaloid often contains
cavities filled with blood, and this variety is known as a
“hematoid” or a “telangiectatic” carcinoma. These growths
are soft and semi-fluctuating, they infiltrate rapidly and soon
fungate, and they terminate life in from a year to a year and
a half. If the cells of encephaloid become filled with mel-
anin, we have the condition known as ‘‘melanosis” or
“ melanotic cancer.”



TUMORS OR MORBID GROWTHS. 221

(¢€) Colloid cancer arises from either a scirrhus or an en-
cephaloid cancer when the cells or stroma undergo colloid
degeneration. On section we see in the centre of the growth
a series of cavities filled with a material resembling honey
or jelly; the periphery often shows an ordinary scirrhus or
encephaloid cancer. Colloid degeneration is most prone to
attack cancers of the stomach, mammary gland, and intes-
tine.

Cylindrical-celled carcinomata which occur in the rec-
tum are known as *“adenoid ” or “glandular ” cancers. They
may occur in this region at a much earlier age than do can-
cers elsewhere, being not uncommon between the ages of
twenty-eight and forty. At first covered by mucous mem-
brane, they soon ulcerate and involve the submucous and
muscular coats in the growth. They grow rather slowly,
and take usually from four to six years to kill. They usu-
ally, but not always, cause lymphatic involvement and con-
stitutional infection. They are composed of a stroma of
fibres between which lie tubular glands lined with columnar
cpithelium and masses of epithelial cells.

Treatment.—Carcinomata demand early and free excision
with removal of implicated glands. A certain proportion
can be cured. Recurrent growths may be removed as a
palliative measure, to lessen pain and to relieve the patient
from ulceration and hemorrhage. If a growth does not
recur within five years after removal, a cure has probably
been attained. A rodent ulcer should be excised or else be
curetted and cauterized with the hot iron or the Pacquelin
cautery. In cancer of the /p, remove a V-shaped piece; in
cancer of the fomgue, excise this organ; in cancer of the
breast, remove the breast and pectoral fascia and take away
the fat and glands of the axilla; in cancer of the rectum, if
near the surface, excise the rectum from below ; if above five
inches from the anus, do the sacral resection of Kraske; in
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cancer of the wsophagus, perform gastrostomy ; in cancer of
the pylorus, perform pylorectomy or gastro-enterostomy ; in
cancer of the dowel, do resection with anastomosis, side-track
the diseased area by an anastomosis, or make an artificial
anus; in cancer of the penis, amputate.

Cysts.—A cyst is a sac containing a fluid or a semi-fluid.

Division of Cysts.—Cysts are divided into (1) Retention-cysts,
which are due to blocking up of the excretory ducts of
glands and accumulation of the glandular secretions. These
comprise sebaceous cysts or wens, serous cysts, mucous
cysts, salivary cysts, milk-cysts, oil-cysts, and seminal cysts.
(2) Exudation-cysts, which are due to accumulations in
closed cavities. These comprise synovial cysts (ganglions
and bursz) and dentigerous cysts. (3) Dermoid cysts, which
are congenital and arise from inversion of the cutis and im-
perfectly closed feetal clefts. (4) Cystomas, which are cysts
of new formation due to cystic degeneration of connective
tissue. These cysts are found in the neck (hygroma), in the
arm-pit, and in the perineum. An example of a cystoma is
found in the bursa which will develop from pressure. (5) £x-
travasation-cysts, that form around blood-extravasations. (6)
Hydatid cysts, or cysts due to the echinococcus or tapeworm
of the dog. A mother-cyst is formed, which becomes filled
with daughter-cysts floating in a saline liquor containing
hooklets.

Sebaceous cysts arise when the excretory duct of a
sebaceous gland is blocked by dirt or occluded by inflam-
mation. The orifice of the duct is often visible as a black
speck over the centre of the cyst. They are very common
in the scalp, where they are known as * wens,” and upon the
face, neck, shoulders, and back. Arising in the skin, and
not under it, the skin cannot be freely moved over them,
though a large cyst must extend into the deeper tissues.
A sebaceous cyst is lined by epithelium and is filled with
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foul-smelling sebaceous material. A sebaceous cyst may
suppurate.

Treatment.—To treat a sebaceous cyst, dissect it entirely
away with scissors or an Allis dissector, trying not to rupture
the sac. If even a small particle of it is left, the cyst will
return. If it ruptures during removal and it is feared that
some portion may remain, swab out the wound with pure
carbolic acid. If acid is not used, close without drainage,
but if acid is used, drain for twenty-four hours. If an
abscess has formed, open it. Grasp the edges of the cyst-
lining with forceps, dissect out this lining with scissors
curved on the flat, cauterize with pure carbolic acid, and
drain for twenty-four hours.

Dermoid cysts are lined with true skin. They contain
sebaceous matter, hair, teeth, or other epiblastic products.
They are always congenital, but may be so small at birth as
to escape notice for years. They may be distinguished from
sebaceous cysts by the fact that they always lie below the
deep fascia, and hence the skin is freely movable over them.
They are met with at the root of the nose, at the orbital
angles, in the eyelids, upon the floor of the mouth, over the
sacrum or coccyx, and in the ovaries, the testicles, the brain,
the eyes, the mediastinum, the lungs, the omentum, the
mesentery, and the carotid sheaths. They are due to imper-
fect closure of fcetal clefts and inclusion of epiblast. If a
dermoid cyst contains bones, it shows that mesoblast was
included as well as epiblast.

Treatment.—To treat a dermoid cyst, excise, if accessible,
the same as in the case of a sebaceous cyst. If it lies over
bone, go down to the bone: the growth will be found ad-
herent, so remove a portion of periosteum with the cyst
(Hearn).

Hydatid cyste occur particularly among people who live
shut up with dogs, as is the case in Iceland. The parasite is
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swallowed with the food and is taken up by the stomach-
veins, and penetrates the intestine and peritoneum to find a
nest in some neighboring or distant organ or tissue. Open
these cysts, scrape, asepticize, and pack with iodoform gauze.

XVII. DISEASES AND INJURIES OF THE HEART
AND VESSELS.

Heart and Pericardium.—In an acute pulmonary conges-
tion the venous side of the heart is over-distended with
blood, and the surgeon in desperate cases may tap the right
auricle (see Paracentesis auriculi). Pericardial effusion, if
severe, calls for tapping or aspiration, and purulent peri-
carditis demands incision and drainage.

‘Wounds and Injuries.—The heart may rupture and cause
instant death, but slight wounds may not prove fatal. A
wound of the heart causes hemorrhage, usually copious, but,
owing to the interlocking of muscular fibres, the hemorrhage
is often slight. If bleeding into the pericardal sac takes
place, the signs of a pericardial effusion become manifest.
Pain is constant, and attacks of syncope are the rule. Death
is apt to occur suddenly from shock, hemorrhage, and
inability of the heart to contract because of the severed
fibres, or inability of the heart to dilate because of the
pressure of blood in the pericardial sac. If a wound of
the pericardium or heart does not cause death in the first
day or two, inflammation follows (traumatic pericarditis or
carditis).

Treatment—The treatment of heart-wounds consists of
recumbency and the lowering of the head. The body is
surrounded with hot bottles, opium is given in small doses,
and stimulants are applied in moderation, but never to ex-
cess. Traumatic carditis or pericarditis is treated in the
same way as idiopathic cases.
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Phlebitis, or Inflammation of a Vein.—Phlebitis may be
plastic or it may be purulent. Plastic phlebitis, while occa-
sionally due to gout, to a febrile malady, or to some other
constitutional condition, usually takes its origin from an
injury, from the extension to the vein of a perivascular
inflammation, or from a thrombus or an embolism. When
phlebitis begins a thrombus forms because of the destruction
of the endothelial coat, and this clot may be absorbed or
organized. Suppurative phlebitis is a suppurative inflamma-
tion of a vein, arising by infection from suppurating peri-
vascular tissues. It is most frequently met with in cellulitis
or phlegmonous erysipelas, and may arise in the lateral sinus
as a result of mastoid suppuration. A thrombus forms, the
vein-wall suppurates, is softened and in part destroyed, and
the clot becomes purulent. No bleeding occurs when the
vein ruptures, as a barrier of clot keeps back the blood-
stream. The clot of suppurative phlebitis cannot be absorbed
and cannot organize. Septic phlebitis may cause pyzmia,
and the infected clots of py®mia may cause phlebitis.

Symptoms.—The symptoms of phlebitis are pain, tender-
ness in and around a vein, discoloration over it, and solid
cedema below the seat of the disease. Suppurative phlebitis
causes the constitutional symptoms of infection.

Treatment—The treatment of phlebitis comprises rest in
bed, elevation of the part, the administration of tincture of
iron, and, locally, lead-water and laudanum. Hot fomenta-
tions are used later in the case. Abscesses are opened, asep-
ticized, and drained. Internal treatment is symptomatic
(opium, stimulants, etc.). When a vein is involved in this
process, ligate, if possible, above and below the clot, open
the vessel, and wash out the purulent mass. This is always
to be done in infective thrombo-phlebitis of the lateral sinus.

Varicose Veins, or Varix.—Dcfinition and Causes.—Vari-
cose veins are unnaturally and permanently dilated veins

15
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which elongate and pursue a tortuous course. The causes
of varicose veins are obstruction to venous return and weak-
ness of cardiac action, which lessens the propulsion of the
blood-stream.

Varicose veins are chiefly met with on the inner side of
the lower extremity, in the spermatic cord, and in the rectum.
Varix in the leg is met with during and after pregnancy and
in persons who stand upon their feet for long periods. It
especially appears in the long saphenous, which, being
subcutaneous, has no muscular aid in supporting the blood-
column and in urging it on. The deep as well as the super-
ficial veins may become varicose.

Varix of the spermatic cord is known as “varicocele.”
It is apt to appear about the time of puberty, and most adult
men have at least a slight varicocele. Varix is more likely
to appear in the left spermatic vein than in the vein of the
right side, because the left spermatic vein has no valves
(Brinton).

Varix of the veins of the rectum is known as ‘“ hemor-
rhoids ” or “ piles,” which are caused by obstruction to the
upward flow in the hemorrhoidal veins, either by obstructive
liver disease, enlargement of the uterus or prostate, or the
presence in the rectum of fecal masses in a person habitually
constipated.

A vein under pressure usually dilates more at one spot than
at another, the distention being greatest back of a valve or
near the mouth of a tributary. The valves become incom-
petent and the dilatation becomes still greater. The vein-
wall may become fibrous, but usually it is thin and often
ruptures. The veins not only dilate, but they also become
longer, and hence do not remain straight, but twist and turn
into a characteristic form. Varicose veins are apt to cause
cedema, and the watery elements in the tissues cause eczema
of the skin. When eczema is once inaugurated, excoriation
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is to be expected. Infection of an excoriated area produces
inflammation, suppuration, and an ulcer.

The skin over varicose veins in the leg is often discolored
by pigmentation due to the red blood-cells having escaped
from the vessel and broken up. The tissues around a vari-
cose vein become atrophied from pressure, and there is
often met with a very large vein whose thin walls are in
close contact with skin. In this condition rupture and
hemorrhage are probable. Varicose veins are apt to inflame,
and thrombosis frequently occurs.

Treatment—The treatment of varix may be palliative or
curative. In palliative treatment, attend to the general health,
keep up the force and activity of the circulation, and prevent
constipation. Recommend the patient to exercise in the open
air and to lie down, if possible, every afternoon. Locally, in
varix of the leg, order a flannel roller or a Martin rubber band-
age to support the veins and drive the blood into the deeper
vessels which have muscular support. Locally, in varicocele,
pour cold water upon the scrotum twice a day and order the
patient to wear a suspensory bandage. Locally, in hamor-
rhoids, use astringent suppositories. The curative or radical
treatment of varix of the leg comprises ligation with excision
of part of the vein, exposure and ligation of the vein, multiple
subcutaneous ligatures of catgut,acupressure-pins with twisted
sutures, or injection of pure carbolic acid into the perivascular
structures (see Opcrations wpon Vessels).

Neevus.—(See Tuimnors.)

Arteritis, or inflammation of an artery, is acufe or is
chronic,

Acute arteritis may result from injury or from extension
of inflammation from the perivascular tissues. This latter
mode of origin is uncommon, as arteries are very resistant to
the spread of inflammation, but we meet with it sometimes
in suppurating areas. In a suppurating acute arteritis the
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coats ulcerate through, but hemorrhage rarely occurs unless
a considerable portion of the vessel sloughs. Septic emboli
lodging in the arterial system produce acute arteritis. This
is seen during the progress of ulcerative endocarditis.

Chironic arteritis produces *“ atheroma.” It is due to increase
of blood-pressure from hard work, strains, heart disease, or
contracted kidney. It is especially common in drunkards
and in the larger arteries. It is commonest in the aged,
but may be met with in young drunkards. It is a true
saying that “A man is as old as his arteries.” In chronic
arteritis exudation of serum and leucocytes takes place
beneath the intima, which coat, in consequence, is swelled
out, and a like exudation soon becomes manifest in the
media, in the adventitia, and even in the sheath. Embryonic
tissue is formed, which may undergo resolution, may become
fibrous tissue (arterial sclerosis), or may undergo fatty degen-
eration (atheroma). When fatty degeneration occurs the en-
dothelium is destroycd, the vessel-wall is damaged, and the
blood obtains access to the deeper coats. Calcareous change
may follow fatty degeneration.

An atheromatous artery is rigid and inelastic, and the
parts it supplies are cold, congested, and ill-nourished.
Atheroma is a frequent cause of thrombosis, aneurysm, senile
gangrene, and apoplexy. Syphilitic arteritis is characterized
by an enormous growth of granulation tissue from the inner
coats (oblitcrative arteritis) of arteries of small size. Calci-
fication of an artery may be secondary to fatty change or
may occur primarily from deposit of lime salts in the middle
coat. Periarteritis is inflammation of the sheath and outer
coat. An acute arteritis is always local, but a chronic
arteritis may be general.

Treatment of acute arteritis consists of rest, elevation and
relaxation, the application of tincture of iodine, and the use
of lecad-water and laudanum. Hot fomentations are applied
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later. Abscesses are opened and drained. Internally, treat
any diathesis (rheumatic, gouty, or syphilitic), maintain
kidney secretion, quiet the circulation, and employ a non-
stimulating diet. The part must be kept quiet, as rough
movement would tend to rupture the vessel.

Treatment of Chronic Arteritis—In treating chronic arteritis,
endcavor to antagonize the dangers to which the patient is
obviously liable. Stop alcohol as a beverage, though a little
whiskey may be taken at meals to aid digestion. Maintain
the activity of the skin by daily baths, and of the kidneys
by diuretic waters. The contents of the bowels are to be
kept soft. The diet is to be plain and is to contain a mini-
mum of nitrogen. If syphilis has existed, occasional courses
of iodide are to be urged. If the arterial tension at any time
becomes inordinately high, give nitroglycerin. One danger
is apoplexy; hence excitement and violent exercise are to
be avoided. Another danger is senile gangrene; hence the
patient should wear woollen stockings, put a hot bottle to
his feet at night, and be careful to avoid injuring his toes or
feet, especially when cutting his corns.  When a patient with
atheroma has dyspncea and is of a livid color, or when the
arterial tension is very high, a moderate blood-letting (six-
teen to eighteen ounces) does good. Still another danger
is aneurysm, which may appear suddenly from rupture or
gradually from progressive distention.

Aneurysm.—An aneurysm is a pulsating sac containing
blood and communicating with the cavity of an artery.
Some restrict the term * true ancurysm” to a condition of
dilatation involving a// the coats of the vessel. We shall
consider, with Heath, a fru¢ aneurysm to be that in which
the blood is included in one or more of the arterial coats,
and a false aneurysm to be that in which the vessel has
ruptured or has atrophied and the aneurysmal wall is formed
by a condensation of the perivascular tissues.
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Forms of Anecurysm—The following forms of aneurysm
are recognized :

1. True aneurysm—one whose sac is formed of one or
more arterial coats.

2. False ancurysimm—one whose sac is formed of condensed
perivascular tissues and contains no arterial coat.

3. Traumatic aneurysm—a false aneurysm due to traumatic
rupture some time before, the blood being in a sac of tissue
and all wound being healed.

4. Fustform aneurysm—a variety of -true aneurysm, the
sac being spindle-shaped.

5. Consccutive ancurysm—a sacculated aneurysm diffused
by rupture, or a false aneurysm due to gradual destruction
or atrophy of a true aneurysmal sac or to vascular rup-
ture.

6. Sacculated aneurysin—a common form of aneurysm, in
which the dilatation is like a pouch, arising from a part of
the arterial circumference and joining the lumen of the vessel
by an aperture.

7. Dissecting aneurysm—a pouch-like dilatation, due to the
blood which, passing through an aperture in the intima,
enters between the media and adventitia and dissects them
apart. It may or may not join the lumen of the artery at
another point by a fresh aperture in the intima.

8. Arterio-venous aneurysm, which is divided into aneurys-
mal varix, or Pott’s aneurysm, where there is direct commu-
nication between a vein and an artery, and varicose aneurysm,
where there is communication between an artery and a vein
by means of an interposced sac.

9. Acute ancurysm—a cavity in the walls of the heart,
which cavity communicates with the interior of this organ,
and which is due to suppuration in the course of acute endo-
carditis or myocarditis.

10. Aneurysm by anastomosis—See Angciomata.)
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11. Aneurysm of bone—a clinical term to designate a
pulsatile tumor of bone.

12. Circumscribed aneurysm—when the blood is circum-
scribed by distinct walls.

13. Cirsoid aneurysm—a mass of dilated and elongated
arteries shaped like varicose veins and pulsating with each
heart-beat.

14. Cylindrical aneurysm—a dilatation of the same dimen-
sions for a considerable space. ’

15. Embolic or capillary aneurysm—dilatation of terminal
arteries due to emboli.

16. Spontaneous aneurysm—non-traumatic in origin.

17. Miliary aneurysin—a minute dilatation of an arteriole.

18. Secondary ancurysm—one which, after apparent cure,
again pulsates, the blood entering by means of the anasto-
motic circulation.

19. Verminous ancurysm—one containing a parasite. This
form of aneurysm is met with in the mesenteric artery of the
horse.

The sac of a sacculated aneurysm is at first composed of
at least two of the arterial coats, reinforced by the sheath
and perivascular tissues. After a time the blood-pressure
distends the sac, and the inner and middle coats either stretch
with interstitial growth or—what is more common—are worn
away and lost. When all the coats are lost, and the blood
is sustained only by the sheath and surrounding tissue, a
true aneurysm becomes a diffused or consecutive aneurysm,
the limiting tissues and sheath being condensed, thickened,
and glued together. This limiting process is deficient in
the brain; hence cerebral aneurysms break soon after their
formation. When all the arterial coats are lost, the blood-
pressure, acting on the tissues, finds some spots less resistant
than others, the blood follows the lines of least resistance,
the aneurysm grows with great rapidity, and soon ruptures.
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An aneurysm may rupture into a cavity (pleura, pericar-
dium, or peritoncum), into the perivascular tissues, or
through the skin. Rupture into the tissues may produce
pressure-gangrene.  'When rupture occurs through the skin,
the hemorrhage is not often instantly fatal, but is during
days constantly recurrent in larger and larger amounts.
The pressure of an aneurysmal sac causes atrophy of
tissues, hard and soft, bones and cartilages being as easily
destroyed as muscles and fat. Sometimes the perivascular
tissues inflame and suppurate, and the sac is opened rapidly
by sloughing. An aneurysm usually progresses toward
rupture, the slowest in this progression being the fusiform
dilatations, which may exist for many years, but which
finally eventuate in the sacculated variety.

In some rare instances there takes place spontaneous cure,
which may result from laminated fibrin being deposited upon
the walls of the sac as the blood circulates through it. This
laminated fibrin is known as an *‘active clot,” and eventually
fills the sac. The weaker and slower the blood-stream, the
greater is the tendency to the formation of an active clot;
hence any agent impeding, but not abolishing, the circula-
tion aids in the deposition. This weakening and slow-
ing of circulation may be brought about by great activity
of the collateral circulation deviating most of the blood
away from the area of disease. Sometimes a clot breaks
off from the sac-wall and plugs the artery beyond the
dilatation, and the anastomotic vessels, enlarging, divert the
blood-stream. A large ancurysm, falling over by its own
weight upon the vessel above the mouth of the sac, may
diminish the blood-stream. The development of another
aneurysm upon the same vessel weakens the circulation in
the older one. ° Inflammation occasionally forms a clot.
The tissues about an aneurysin tend to contract when
arterial force is lessened; hence tissue-pressure may more
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than counteract blood-pressure when the circulation is feeble.
Clotting of the blood contained within a sac, circulation
through the aneurysm having ceased, causes a passive clot.
A passive clot, which occasionally cures, may arise from a
twisting of the neck of the sac, preventing the passage of
blood; from the lodgment of a clot in the mouth of the
sac; and from inflammation. Spontaneous cure is, unfortu-
nately, very rare.

Causes of Aneurysm.—Gradual distention of arterial coats
which are in a condition of arterial sclerosis, or local loss
of resisting power due to atheroma, may cause aneurysm.
Hence the causes of sclerosis and atheroma are also causes
of aneurysm. The principal cause of aneurysm is increased
blood-pressure. This increase may be brought about by
severe labor; by sudden strains, as in lifting; by violent
efforts, as in rowing in a boat-race; by chronic interstitial
nephritis; by hypertrophy of the heart; by alcoholic in-
ebriety; and by syphilis. Arterial disease is commonest
in the larger vessels and in the aged, but it may occur in
youth. When an aneurysm follows a strain, it may be due
to laceration of the media and loss of resistance at a narrow
point. The intima may lacerate, permitting the blood to
come in contact with the media or causing it to diffuse
between the coats (dissecting aneurysm). An embolus may
cause an aneurysm on its proximal side. The embolus, if in-
fective, causes softening, and if calcareous causes laceration
(Osler). Colonies of micrococci may cause aneurysm.! The
parasite strongylus armatus causes aneurysm of the mesenteric
arteries in horses. Suppuration around a vessel weakens
its coats and tends to aneurysm by inducing acute arteritis
and softening. Some people develop many aneurysms the
origins of which are lost in mystery.

The constituent parts of an ancurysm are (1) the wall of

1 See Osler on Malignant Endocarditis.
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the sac; (2) the cavity; (3) the mouth; and (4) the con-
tents.

Symptoms of Aneurysm.—A pulsatile tumor exists, which
instantly ceases to pulsate and almost or entirely disappears
on making firm pressure on the artery above. On relaxing the
pressure the pulsatile enlargement at once reappears. Direct
pressure upon the tumor causes it to almost or entirely disap-
pear. Pressure upon the artery below causes the tumor to en-
large. The pulsation is expansile—that is, it expands in all
directions—and if an index finger be laid on each side of the
tumor so that their points nearly touch, each pulsation not
only lifts the fingers, but it also separates them. On placing
a stethoscope over the aneurysm there is imparted to the
ear a distinct bruit which travels in the direction of the
blood-stream and is systolic in time. In internal aneurysms
pressure-symptoms are marked. Thoracic aneurysm causes
intercostal pain; iliac aneurysm causes pain in the thigh.
Anecurysm of the aorta presses upon the pneumogastric nerve,
causing spasmodic dyspncea, and upon the recurrent laryn-
geal, causing loss of voice and paralysis of all the muscles
of the larynx except the crico-thyroid. The pulse below an
aneurysm is weaker than the pulse of a corresponding part
of the opposite limb. This is well shown by the sphygmo-
graph, the tracings being rounded without a sudden rise or
an abrupt fall (PL 1, Figs. s, 6).

Diagnosis.—A cyst or abscess over a vessel may show
transmitted pulsation which is not expansile, and the tumor
does not disappear on pressure above it. There is no true
bruit, and the history is widely different. A growth under
a vessel may lift the vessel and simulate an ancurysm, but
the pulsation is not noted in the entire growth, the growth
does not disappear on proximal pressure, and there is only
a false, and never a true, bruit. The larger the growth the
less is the pulsation due to pressure upon the vessel. A
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sarcoma, especially a soft sarcoma attached to the bone,
pulsates and often has a bruit; it never disappears from
proximal pressure, though it may slowly diminish in size, to
gradually enlarge again when pressure is withdrawn. An
aneurysm may cease to pulsate from consolidation leading
to cure, or from rupture. Rupture of a large aneurysm into
a cavity induces deadly pallor, syncope, and rapid death.
Rupture of an aneurysm of an extremity into the tissues is
made manifest by a sensation of something breaking, by
pain, by sudden increase in size, by absence of bruit and
pulsation, by absence of pulse below the aneurysm, by
swelling and coldness of the limb, and by shock.

Treatment.—In inoperable aneurysms gencral, medical, and
dietetic treatment must be tried. It consists chiefly in rest
in bed to diminish the rapidity and force of the circulation
and favor fibrinous deposit. Tufnell’s plan is to reduce the
heart-beats by rest and mental quiet, and to rigidly restrict
the diet so as to diminish the total amount of blood and
render it more fibrinous. Liquids are restricted in amount,
and the patient lives for twenty-four hours upon four ounces
of bread, a very little butter, eight ounces of milk, and three
ounces of meat. Pursue this plan for several months if pos-
sible, or employ it for several weeks at a time over and over
again. There can be no doubt that Tufnell’s treatment
sometimes cures by decidedly lowering the blood-pressure.
Valsalva long ago suggested rest, occasional bleeding, and
a diet just above the point of starvation. In many cases of
aneurysm the patient may be permitted to go about, taking
his time about everything and avoiding work, worry, and
excitement. The diet is low and non-stimulating, and the
bowels must be maintained in a loose condition.

Iodide of potassium in doses of 20 grains undoubtedly
does good, and not only in syphilitic cases. It seems to
lower the blood-pressure. Balfour taught that it thickened
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the sac. Osler says it relieves the pain. Iron, acetate of
lead, and ergotine are prescribed by some. Digitalis is
contraindicated, as it raises the blood-pressure. Morphia
and bromide of potassium are occasionally useful to tran-
quillize the circulation, allay pain, or secure sleep. Aconite
and veratrum viride have long been employed. Other expe-
dients are: the kneading of the sac to release a clot, in the
hope that it will plug the mouth of the sac or the artery
beyond it—this is dangerous; electricity ; electrolysis; the
injection of an astringent liquid; the insertion of a fine
aspirating-needle and the pushing through it into the sac of
a large quantity of silver wire, in the hope that it will aid in
whipping out fibrin. Some physicians have inserted needles
and horse-hair.

Even in an operable case diet and rest are of importance.
The patient should be in bed for a number of days before
operation, the daily diet consisting of ten or twelve ounces
of solid food with a pint of milk. If the circulation is very
active, use aconite and allay pain by morphia.

Treatment by Pressure—Instrumental pressure is made by
applying two Signorini tourniquets or some specially-devised
apparatus to limit the flow of blood through an aneurysm
without entircly stopping it, the aneurysmal sac being felt
to still slightly pulsate. These instruments can be worn for
from twelve to sixteen hours at a time, usually removing
them to permit sleep and reapplying them the next day, and
so on for several days. This method may cure, but it is
very painful. It aids in the formation of an active clot.

Digital pressure, made with the thumb aided by a weight,
and maintained for many hours by a rclay of assistants, has
cured many cases. It entirely cuts off the blood and pro-
motes the formation of a passive clot.

Direct pressure upon the sac has been used in aneurysm
of the popliteal artery, the pressure being obtained by flexing
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the leg; and in aneurysm of the brachial artery pressure has
been obtained at the bend of the elbow by flexing the elbow.
The pressure of a hollow rubber ball has been used in aneur-
ysm of the subclavian.

Rapid pressure completely arrests the passage of blood

through the sac for a limited time, and is applied while the
patient is under the influence of an anasthetic. Take, for
example, a case of popliteal aneurysm: the patient is placed
under ether; two Esmarch bandages are used, one being put
on the limb from the toes to the lower limit of the aneurysm,
and the other from the groin down to the upper limit of the
sac, and the Esmarch band is fastened above the upper
bandage. This procedure stagnates the blood both in the
veins and in the arteries, the sac remaining full of blood.
Pressure is thus maintained for three or four hours, and on
removing the Esmarch apparatus a tourniquet is put on the
artery above the aneurysm and partly tightened to limit
the amount of blood passing through and thus prevent
the washing away of clot. This method of rapid pressure
sometimes cures by forming a passive clot, but it sometimes
results in gangrene.

Operative Treatment: By the Ligature—Ligation of the
main artery is, as a rule, the best procedure. The methods of
ligation are—(1) the method of Antyllus; (2) the method of
Anel; (3) the method of Hunter; (4) the method of War-
drop; and (5) the method of Brasdor.

In the method of Antyllus the sac itself is attacked.
Hemorrhage is controlled by the Esmarch bandage, the sac
is opened, its contents turned out, and the artery ligated
immediately above and below the sac. This method is only
employed for traumatic aneurysms, as its use in aneurysms
from diseased vessel-walls would mean that the ligatures
were almost surely applied upon diseased areas (Fig. 31).

The Method of Anel—In Anel's method the artery is
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ligated close to and above the sac (Fig. 32). It is only used
for traumatic aneurysms, and is never employed when the
vessel is diseased.

The Method of Hunter—This operation, which is the
modern method of ligation, was devised by the illustrious

»—
,\
F1G. 31.—0ld Operation of Antyllus for F1G. 32.—Anel's Operation for Ancurysm
Aneurysm (Am. Text-Book of Surgery). (Am. Text-Book of Surgery).

John Hunter. He recognized the fact that the vessel adjacent
to an aneurysm was apt to be diseased, and he discovered
the anastomotic circulation. Putting together these two facts,
he devised the operation which goes by his name. It con-
sists in applying a ligature between the heart and the
aneurysm, but so far above the sac that collateral branches
are given off between it and the point of ligation (Fig. 33).
This operation, which is done upon a healthy area, does not

O

’)
F16. 33.—Hunter’s Operation for Aneurysm (American Text-Book of Surgery).

at once cut off all blood, but so diminishes the force and
frequency of the circulation that an active clot forms within
the sac. Thus is lessened the danger of secondary hemor-
rhage and of gangrene. It is, as a rule, the proper opera-
tion for ancurysm. In some cases pulsation does not return
after tichtening the ligature; in most cases, however, it
reappears for a time after about thirty-six hours, but is weak
and constantly diminishing. Previous prolonged compres-
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sion by enlarging the collateral branches permits strong
pulsation to soon recur after ligation, and thus militates
against cure; hence it is a bad plan to use pressure in cases
where its success is very uncertain.

Distal Ligation—When an aneurysm is so near the trunk
that Hunter’s operation is impracticable, or when the artery
on the cardiac side of the tumor is greatly diseased, distal
ligation can be employed. Distal ligation forms a barrier
to the onflow of blood, collateral branches above the aneur-
ysm enlarge, the blood-current is gradually diverted, and
a clot is formed. Distal ligation is used in some aneurysms
of the aorta, iliacs, innominate, carotids, and subclavians.

F16. 34.—Brasdor’s Operation (Holmes). F1G. 35.—Wardrop's Operation (Holmes).

The operation of Brasdor consists in tying the main trunk
some little distance below the aneurysm (Fig. 34).

The operation of Wardrop consists in tying one of the
branches of the artery below the aneurysm (Fig. 35).

After ligating for aneurysm by any of these methods,
clevate the limb, kecp it warm, and subdue arterial excite-
ment. When moist gangrene follows ligation, amputate
early, above the ligature. When dry gangrene takes place,
await a line of demarcation. Rupture of the sac after liga-
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tion may produce gangrene or suppuration, the first condition
demanding amputation, and the second incision for drainage.

Amputation for ancurysm is performed in some perilous
cases of subclavian aneurysm instead of distal ligation.

Electrolysis—An attempt may be made to coagulate the
blood at once, or from time to time an endeavor may be made
to produce fibrinous deposits, but the first method is the
better. It is, however, rarely possible to at once occlude
a sac, and pulsation, which is for a time abolished, recurs
as the gas present is absorbed. Use the constant current.
Take from three to six cells which stand in point of size
between those used for cautery and those used for ordinary
medical purposes. A platinum needle is attached to the
positive pole and a steel needle to the negative pole, both
needles being insulated by vulcanite at the points where the
skin will touch them. The asepticized needles are plunged
into the sac where it is thick and they are kept near together.
The current is passed for a variable period (from half an hour
to an hour and a half). This operation is not dangerous.
Pressure stops the bleeding. Electrolysis sometimes cures,
and often ameliorates, aortic aneurysms.!

Acupressure consists of the partial introduction of a num-
ber of ordinary sewing-needles into an aneurysmal sac and
leaving them in it for five or six days or more.

Introduction of Wire.—Insert into the sac a hypodermatic
or small aspirating-needle, and push through the needle or
canula a considerable quantity of aseptic silver wire, which
is allowed to remain permanently. Loreta combines elec-
trolysis with the introduction of wire.

Traumatic aneurysm is a condition in which, after punc-
ture or rupture of an artery, a sac has formed of tissue, and
if any wound previously existed, it has healed. The treat-
ment consists in ligation by the method of Antyllus. When

1 See John Duncan, in Heath's Dictionary.




DISEASES AND INJURIES OF HEART AND VESSELS. 241

an artery ruptures and a large mass of blood is extravasated,

‘no sac exists, and it is an error to designate this condition
as a diffuse traumatic aneurysm. There is no pulsation in
the tumor nor in the arteries below it, and the limb is cold
and swollen. If the main vein is also ruptured, or if the
rupture has occurred into a large joint, amputate ; otherwise
perform the operation of Antyllus.

Arterio-venous aneurysm is an unnatural passage-way
between a vein and an artery, through which passage blood
circulates. There are two forms: (@) anreurysmal varix,
where a vein and an artery directly communicaté; and
() varicose ancurysm, where vein and artery communicate
through an intervening sac. These conditions arise usually
from punctured wounds, the instrument passing through one
vessel and into the other, blood flowing into the vein, the

vew |
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F1G. 36.—Plan of an Aneurysmal Varix F1G. 37.—Varicose Ancurysm (Spence).
(American Text-Book of Surgery).

subsequent inflammation gluing the two vessels together,
and the aperture failing to close (aneurysmal varix, Fig. 36).
After the infliction of the wound the two vessels may sepa-
rate, the blood still flows from artery into vein, and the
blood-pressure, by consolidating tissue, forms a sac of
junction (varicose aneurysm, Fig. 37). Aneurysmal varix
is a far less grave disorder than varicose aneurysm.
Symptoms.—In aneurysmal varix a swelling exists with
the characteristic pulsation and a loud whirring bruit is
transmitted along the veins. The veins above and below
the tumor are enlarged, tortuous, and pulsating. A distinct
thrill is felt. Pressure over the tumor stops the thrill and
16
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greatly lessens the bruit. The extremity is apt to be swollen
and the parts are usually painful. When pressure on the
main artery causes the entire disappearance of the tumor,
the case is one of aneurysmal varix; but if on applying this
pressure the veins collapse and a distinct tumor remains
* which can be emptied by direct pressure, the case is one of
varicose aneurysm. If light pressure on one spot stops both
murmur and thrill, it is aneurysmal varix. The diagnosis
between the two is often impossible.

Treatment—Aneurysmal varix often requires only palli-
ative measures, as it does not tend to rupture, the veins
becoming thick and resistant and after a time ceasing to
enlarge. Some form of support is used. If the part is
painful or the veins promise rupture, tie the artery above
and below the opening. Varicose aneurysm requires the use
of the plans ordinarily adopted in treating aneurysm (com-
pression, etc.). If these fail, tic the artery above and below
the opening, but do not open the sac.

Cirsoid aneurysm, or aneurysm by anastomosis, con-
sists in great dilatation with pouching and lengthening of
one or several arteries. The disecase progresses and after
a time involves the veins and capillaries. The walls of
the arteries thin and the vessels tend to rupture. Cirsoid
aneurysm is met with upon the forehead and scalp of
young people, where it sometimes takes origin from a
nxvus,

Symptoms—A pulsating mass, irregular in outline, com-
posed of dilated, elongated, and tortuous vessels that empty
into one another. The mass is soft, can be much reduced by
direct pressure, and is diminished by compression of the main
artery of supply. A thrill and a bruit exist. Pregnancy
and puberty cause a rapid growth of a cirsoid aneurysm.

Trcatment—In treating a cirsoid aneurysm the ligation
of the larger arteries of supply is a wretched failure. Sub-
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cutaneous ligation at many points of the diseased area has
effected a cure in some cases, but it has failed in most.
Direct pressure is also entirely useless. Ligature in mass
has been successful. Destruction by caustic has its advo-
cates. Electro-puncture with circular compression of the
arteries of supply has once or twice effected a cure. Injec-
tion of astringents has been recommended. Verneuil ligated
the afferent arteries, incised the tissues around the tumor,
and sunk a constricting ligature into the cut. The proper
method of treatment is excision after the subcutaneous liga-
tion of every accessible tributary of supply.!

‘Wounds of arteries are divided into contused, incised,
lacerated, punctured, and gunshot wounds, and vascular
ruptures.

Contused and Incised Wounds.—A contusion may destroy
vitality and be followed by sloughing and hemorrhage. A
contused wound may do little damage, or it may produce
gangrene from thrombus, or it may cause secondary hemor-
rhage. In an incised wound there is profuse hemorrhage.
The artery after a time is apt to contract and retract, and
thus arrest bleeding. A transverse wound causes profuse
bleeding, but there is a better chance for natural arrest than
in an oblique or in a longitudinal wound. In a partially-
divided artery, cut it entirely through and tie both ends.
The clot which forms in a cut artery is known as the “in-
ternal clot;” it reaches as high as the first collateral branch,
and subsequently becomes organized permanently, obliter-
ates the vessel, and converts it into a shrunken fibrous cord.
Between the vessel and its sheath, over the end of the vessel,
and in the surrounding perivascular tissues is the “ external
clot.”

Lacerated wounds cause little primary hemorrhage. The
internal coat curls up, the circular muscular fibres of the

! Anderson, in Heath's Dictionary.
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media contract upon it, and the external coat is so pulled
out as to cap the orifice of the vessel—all of which con-
ditions favor clotting. The vessel-wall is so damaged that
secondary hemorrhage is usual.

Punctured Wounds.—In punctured wounds primary hem-
orrhage is slight. Secondary hemorrhage is not usual. Dif-
fuse aneurysm and arterio-venous aneurysm are not unusual
results.

Gunshot wounds are apt to be contusions which may
eventuate in sloughing and secondary hemorrhage or throm-
bosis and gangrene. A shell-fragment makes a lacerated
wound. A rifle-bullet may make a clean-cut division of an
artery. Secondary hemorrhage after gunshot wounds tends
to occur during the third week. Partial rupture of an artery
may cause sloughing and secondary hemorrhage, thrombosis
and gangrene, and aneurysm. Complete rupture is a lacer-
ated wound, and is a condition accompanied by diffuse trau-
matic aneurysm.

Wounds of wveins are classified as are wounds of arteries.
The symptom of any vascular wound is hemorrhage.

1. HEMORRHAGE, OR Loss oF BLoob.

Hemorrhage may arise from wounds of arteries, veins, or
capillaries, or from wounds of the three combined. In arte-
rial hemorrhage the blood is scarlet and appears in jets from
the proximal end of the vessel, which jets are synchronous
with the pulse-beats; the stream, however, never intermits.
The stream from the distal end is darker and is not pulsa-
tile. Venous hemorrhage is denoted by the dark hue of
the blood and by the continuous stream. In capillary hem-
orrhage red blood wells up like water from a sponge.

In subcutaneous hemorrhage from vascular rupture (dif-
fuse ancurysm) there are great swelling, cutaneous discolora-
tion, and systemic signs of hemorrhage. If an artery rup-
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tures in an extremity, there is no pulse below the rupture. If
a vein ruptures in an extremity, intense cedema occurs. Pro-
fuse hemorrhage induces constitutional symptoms, and death
may occur in a few seconds. Generally, after the bleeding
has gone on for a time syncope occurs, which is Nature’s
effort to arrest hemorrhage, for during this state the feeble
circulation and the increased coagulability of the blood give
time for the formation of a clot. When reaction occurs the
clot may hold, or it may be washed away with a renewal of
bleeding and syncope. These episodes may be repeated
until death supervenes. Nausea and vertigo exist, black
specks float before the eyes (musca volitantes), tinnitus
aurium exists, delirium is not unusual, and convulsions
often occur. After a profuse hemorrhage an individual is
intensely pale and of a sort of greenish tinge; the eyes are
fixed in a glassy stare and the pupils are widely dilated ; the
respirations are shallow and sighing; the skin is covered
with a cold sweat; the legs and arms are extremely cold;
the pulse is soft, small, compressible, fluttering, or often
cannot be detected; the heart is very weak and fluttering;
and there is musular tremor. When such a dangerous con-
dition is due to a visible hemorrhage, temporarily arrest
bleeding by digital pressure in the wound, lower the head,
and have compression made upon the femorals and sub-
clavians, so as to divert more blood to the brain. Apply
artificial heat. Inject by hypodermoclysis the normal salt
solution (10 to 16 ounces) into the cellular tissue of the
buttock; inject ether hypodermatically, then brandy, and
then strychnia in doses of gr. 3. Atropia, digitalis, and
morphia are recommended. Give enemata of hot coffee
and brandy. Apply mustard over the heart and spine. As
soon as reaction begins, arrest the bleeding permanently by
the ligature.

Hemorrhagic Fever.—A profuse bleeding is apt to be fol-
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lowed by fever—hemorrhagic fever—due to the absorption
of fibrin ferment from extravasated blood and its action upon
a profoundly debilitated system. In this form of fever there
are most intense thirst, violent headache, dimness of vision,
great restlessness, often mental wandering, with a very fre-
quent, weak, and fluttering heart.

Treatment—In treating a patient after a severe hemor-
rhage, apply cold to the head to prevent serous effusion into
the brain. Aconite, morphia, and neutral mixture are given
by the mouth. Fluids and ice are grateful. Frequently
sponge the skin with alcohol and water (S. W. Gross).
Milk punch, koumiss, and beef-peptonoids are given at
frequent intervals. If the hemorrhage is from some spot inac-
cessible to ligation, such as the lung, give the patient 3 grains
of gallic acid, 1 grain of powdered digitalis, 1 grain of ergotine,
and !4 grain of powdered opium every three or four hours.

Hemostatic agents comprise (1) the ligature ; (2) torsion;
(3) acupressure; (4) compression ; (5) styptics ; (6) the actual
cautery ; and (7) forced flexion of limbs.

The ligature may be made of silk, floss-silk, or catgut, but
it must be aseptic. The ligatures should be about ten inches
long. The vessel is drawn out with forceps and separated
from surrounding tissues. The forceps are better than the
tenaculum in most cases, because the tenaculum makes a
hole through which blood may subsequently exude. When
the artery lies in hard tissues or is retracted deeply in muscle
or fascia, the tenaculum is best. Tie with a reef-knot. The
tichtening of the first knot cuts the internal and middle
coats ; the second knot must not be tied too tightly, or it
will cut the ligature. Do not jerk the ligature in tying,
and cut it off close. Both ends of the vessel are tied.
If an artery is incompletely divided, tie on each side of
the cut and entirely sever the vessel between the liga-
tures. If a large vein is slightly torn, try pinching up
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the vein-walls around the rent and apply a ligature (lateral
ligature). If the bleeding comes from an artery very close
to its point of origin, tie the main trunk as well as the bleed-
ing branch, otherwise the clot formed will be too short and
secondary hemorrhage will be inevitable. When the parts
about an artery are so thickened that the artery cannot be
drawn out, arm a Hagedorn needle (Fig. 38) with catgut
ﬂ and so pass the latter around the

vessel that the catgut will include

Fi6. 38.—Hagedorn Needles. F16. 39.—Torsion in Continuity (Bernard and Huette).

the vessel with some of the surrounding tissue, and tie the
ligature. This method is pursued in necrosis, athcroma,
scar-tissue, sloughing, etc. Never include a nerve. If this
mode of ligation fails, try acupressure.

Torsion—By means of torsion the internal and middle
coats are ruptured and the external coat is twisted. It is a
safe procedure, and is practised by many surgeons of high
standing upon vessels as large as the femoral.  Torsion has
the signal merit of not introducing possible infection in liga-
tures. The vessel is drawn out by one pair of forceps, and
another pair is applied transversely half an inch above the
cut end and twisted six or eight times. Figure 39 @, 6
shows torsion in continuity.
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Acupressure is pressure with a pin. A pin is simply passed
under a vessel (transfixion), leaving a little tissue on each
side between the pin and vessel. A needle can be passed
under a vessel, and a wire be thrown over the needle and
twisted (circumclusion). The needle can be inserted upon
one side, passed through half an inch of tissues up to the
vessel, be given a quarter-twist, and be driven into the tissues
across the artery (torsoclusion). Some tissue is picked up
on the needle, folded over the vessel, and pinned to the other
side (retroclusion). Acupressure is used for inflamed or
. atheromatous vessels, in sloughing wounds, and where a
ligature will not hold.

Compression is either direct or indirect—that is, in the
wound or upon its artery of supply. In the removal of the
upper jaw, arrest bleeding by plugging. In injury of a cere-
bral sinus, plug with gauze. Compression and hot water
(120°) will stop capillary bleeding. A graduated compress
is often used in hemorrhage from the palmar arch. A com-
press will arrest bleeding from superficial veins. The knotted
bandage of the scalp will arrest bleeding from the temporal
artery. Long-continued pressure causes pain and inflam-
mation.

Styptics—Chemicals are now rarely used. In epistaxis
we may pack with plugs of gauze saturated in antipyrine.
In bleeding from a tooth-socket, pack with styptic cotton
(absorbent cotton soaked in Monsel’s solution and dried).
In bleeding from an incised urinary meatus, pack with
styptic cotton. Cold water or ice acts as a styptic by pro-
ducing reflex vascular contraction. Hot water produces
contraction and coagulates the albumen. The temperature
should be from 115° to 120° F. A mixture of equal parts
of alcohol and water stops capillary oozing.

The actual cautery is a most ancient hemostatic. It is
still used in some cases after excising the upper jaw, in
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bleeding after the removal of some malignant growths, in
continued hemorrhage from the prostatic plexus of veins,
after lateral lithotomy, and to stop vozing after the excision
of venereal warts. We are driven to it in * bleeders "—that
is, those persons who have a hemorrhagic diathesis, and who
may die from having a tooth pulled or from receiving a
scratch. It will arrest hemorrhage, but sloughing is bound
to occur, and when the slough separates secondary hemor-
rhage is apt to set in. The iron for hemostatic purposes
must be at a black heat. :

Forced flexion is a variety of indirect compression. It
will stop bleeding, but soon becomes intensely painful.

Golden Rules for Procedure in Frimary Hemorrhage—
1. In arterial hemorrhage, tie the artery in the wound,
enlarging the wound if necessary. In tying the main artery
of the limb in continuity we fail to cut off the bleeding from
the distal extremity, and hemorrhage is bound to recur. If
we fail to look into the wound, we cannot know what is cut:
it may be only a branch, and not a main trunk. The same
rule obtains in secondary hemorrhage (Guthrie's rule).

2. Ligate veins as we would arteries. :

3. In a wound of the superficial palmar arch, tie both ends
of the divided vessel.

4. In a wound of the deep palmar arch, enlarge the
wound, if necessary, in the direction of the flexor tendons, at
the same time maintaining pressure upon the brachial artery.
Catch the ends of the arch with hemostatic forceps and tie
both ends. If the artery can be caught by, but cannot be
tied over the point of, the forceps, leave the instrument on
for four days. If the artery cannot be caught with forceps,
try a tenaculum. If these means fail, insert a small piece of
gauze in the depth of the wound, put over this a larger piece,
and keep on adding bit after bit, cach one larger than its
predecessor, until there is constructed a conical pad the
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apex of which is against the extremities of the cut arch and
the base of which is well external to the palm. Bandage
each finger and the thumb, put a piece of metal over the
pad, put a compress in front of the elbow, flex the forearm
upon the arm, wrap the hand in gauze, place the arm upon
a straight splint, apply firmly an ascending spiral reverse
bandage of the arm, starting as a figure-of-8 of the wrist,
and hang the hand in a sling. The pad is left in place for
six or seven days unless bleeding keeps on or recurs. If
bleeding is maintained or begins again, ligate the radial
and ulnar. If this manceuvre fails, we know that the
interosseous artery is furnishing the blood and that the
brachial must be tied at the bend of the elbow. If this
fails, amputate the hand. :

5. In primary hemorrhage, if the bleeding ceases, do not
disturb the parts to look for the vessel. If the vessel is
clearly seen in the wound, tie it; otherwise do not, as the
bleeding may not recur. This rule does not hold good when
a large artery is probably cut, when the subject will require
transportation (as on the battle-field), when a man has
delirium tremens, mania, or delirium, or when he is a heavy
drinker. In these cases always look for an artery and tie it.

6. When a person is bleeding to death, arrest hemorrhage
temporarily by digital pressure in the wound and apply
above the wound a tourniquet or Esmarch bandage. Bring
about reaction and then ligate, but do not operate during
collapse if the bleeding can be controlled by pressure.

7. If an artery be divided incompletely, put a ligature on
each side of the vessel-wound and then sever the artery so
as to permit of complete retraction.

8. If a branch comes off just below the ligature, tie the
branch as well as the main trunk.

9. If a branch of an artery is divided very close to a main
trunk, tiec the branch and also the main trunk. If the
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branch alone be tied, the internal clot, being very short, will
be washed away by the blood-current of the larger vessel.

10. If a large vein is slightly torn, put a lateral ligature
upon its wall. Gather the rent and the tissue around it in a
forceps and tie the pursed-up mass of vein-wall.

11. When a branch of a large vein is torn close to the
main trunk, tie the branch, and not the main trunk. Apply
practically a lateral ligature.

12. If, after tying the cardial extremity of a cut artery, the
distal extremity cannot be found even by a careful search
after enlarging the wound, firmly pack the wound.

13. In bleeding from diploé or cancellous bone, use
Horsley’s antiseptic wax.

14. In bleeding from a vessel in a bony canal, plug the
canal with an antiseptic stick and break the wood, or fill up
the orifice of the canal with antiseptic wax; or, if this fails,
ligate the artery of supply.

15. In bleeding from the internal mammary artery, pass a
large curved needle holding a piece of silk into the chest,
under the vessel and out again, and tie the thread tightly.

16. In bleeding from an intercostal artery, make pressure
upward and outward, or throw a ligature by means of a
curved needle entirely over a rib, tying it externally, or
resect a rib and tie the artery.

17. In collapse due to puncture of a deep vessel, the bleed-
ing having ceased, do not hurry reaction by stimulants. Give
the clot a chance to hold. Wrap the sufferer in hot blankets.
If the condition is dangerous, however, stimulate to save life.

18. In punctured wounds, as a rule, try pressure before
using ligation.

19. After a severe hemorrhage a/ways put the patient to
bed and elevate the damaged part (if it be an extremity or
the head).

20. A clot which holds for twelve hours after a primary
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hemorrhage will probably hold permanently ; but even after
twelve hours be watchful and insist on rest.

21. If recurrence of a hemorrhage from a limb is feared,
mark with aniline or iodine the spot on the main artery where
compression is to be applied, put on a tourniquet loosely, and
order the nurse to screw it up and to send for the physician
at the first sign of renewed bleeding. This must often be
done in gunshot wounds.

22. In extra-dural hemorrhage, trephine. The side to be
trephined is determined by the symptoms, and not by the situ-
ation of the injury. The opening is made on a level with the
upper orbital border and one and a quarter inches behind the
external angular process. This opening exposes the middle
meningeal and its anterior branch (Keen). If this does not
expose a clot, trephine over the posterior branch, on the same
level and just below the parietal eminence. When the clot
is found, enlarge the opening with the rongeur, scoop out
the clot, and stop the bleeding by passing a catgut ligature
through the dura, under the artery and out again, and then
tying it.

23. In hemorrhage from a cerebral sinus, catch the edges
of the opening with forceps if possible and ligate; apply a
lateral ligature, or leave the forceps on for forty-eight hours,
or compress firmly with one large picce of iodoform gauze.

24. In extra-medullary spinal hemorrhage rapidly advanc-
ing and threatening life, perform a laminectomy and arrest
the hemorrhage.

25. In bleeding from a tooth-socket, use ice. If this treat-
ment fails, plug with gauze infiltrated with tannin, close the
jaws upon the plug, and hold them with Barton's bandage.
If this expedient fails, soak the plug in Monsel’s solution,
and if this is futile, use the cautery. Pressure on the carotid
and ice over the jaw and neck arc indicated. It may be
necessary to tie the common carotid.
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26. In intra-abdominal hemorrhage, open the belly. If
the blood accumulates so rapidly as to prevent the location
of the bleeding point, compress the aorta or pack the abdomi-

.nal cavity with large sponges. In parenchymatous hemor-
rhage, try packing with iodoform gauze. In the liver, if this
fails, suture the torn edge or use the cautery. Severe wounds
of the spleen demand splenectomy; those of the kidney,
nephrectomy. Mesenteric vessels are ligated ez masse with
silk (Senn). Wounds of stomach and intestines causing
hemorrhage require stitching of their edges. When there
are an infinite number of points of bleeding, take a number
of sponges, tie a piece of iodoform gauze firmly to each one,
pack many places in the belly with the sponges, bring the
gauze out of the wound, and remove the sponges from below
upward one at a time, securing the bleeding points as they
come into view.

27. In abdominal section for disease of the female pelvic
organs, bleeding is limited by the clamp or by pressure-for-
ceps. Ligation en masse is often practised. Use sitk. A
large mass can be transfixed and tied in sections. Bleeding
edges are stitched. Areas of oozing are treated with tem-
porary pressure and hot water, or, if this fails, by the cautery.
Packing can be used as a tamponade, which is a gauze pouch,
pieces of gauze being packed into this pouch after its inser-
tion into the belly.

28. A ruptured varicose vein requires a compress, a band-
age from the periphery up, and elevation.

29. For capillary hemorrhage use hot water and com-
pression, or, if this fails, the cautery. Understand that cap-
illary bleeding does not so much mean bleeding from genu-
ine capillaries as it does bleeding from arterioles and venules.

30. Pressure above a wound stops arterial hemorrhage,
but aggravates venous bleeding. Pressure below a wound
stops venous hemorrhage, but increases arterial bleeding.
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31. In severe epistaxis, or bleeding from the nose, pack
the nares. Pass a Bellocq canula (Fig. 40) along the floor
of one nostril into the pharynx, project the stem into the
mouth, tie a plug of lint or gauze to the stem, and with-
draw it. Carry out the same procedure upon the other
nostril, pull the strings firmly forward, pack the nostrils
from before backward, and tie the strings around the head.
Soaking the lint or gauze in antipyrine solution is a good

F1G. 40.—Plugging the Nares for Epistaxis (Guerin).

plan. Do not use subsulphate of iron, as it forms a disgust-
ing, clotty, adherent mass. If a Bellocq canula is not
obtainable, push a soft catheter into the pharynx, catch it
with a finger, pull it forward, and tie the plug to it.

32. In gunshot wounds the primary hemorrhage is slight
unless a large vessel is cut. The bleeding may be visible or
may be internal (concealed), the blood running into a natu-
ral cavity or among the muscles. Capillary oozing is arrested
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by very hot water and compression. Venous bleeding is
usually arrested by compression. If a large vessel is the
source of bleeding, enlarge the wound and tie the vessel.
If the artery cannot be found in the wound, tie the main
trunk.

33. In prolonged bleeding from a leech-bite, try compres-
sion over a plug saturated with alum or with tannin. If this
fails, pass under the wound a hare-lip pin and encircle it
with a piece of silk. If this fails, use the actual cautery.

34- In severe bleeding from the ear, elevate the head, put
an ice-bag over the mastoid, give opium and acetate of lead,
and, if blood runs into the mouth, plug the Eustachian tube
with a piece of catheter.

35. Umbilical hemorrhage in infants requires pressure
over a plug containing tannin or alum. If this fails, pass
hare-lip pins under the navel and apply a twisted suture.
If this fails, use the actual cautery.

36. Rectal bleeding requires elevation of the buttocks,
insertion of plugs of ice, ice to the anus and perineum,
astringent injections (alum), and the internal use of opium,
ergot, and acetate of lead. If these means fail, plug the
bowel over a catheter, or insert and inflate a Peterson bag or
a colpeurynter, or tampon and use a T-bandge. If the bleed-
ing persists or if a considerable vessel is bleeding, stretch
the sphincter, catch the bowel and draw it down, seize the
vessel, and tie it if possible; if not, leave the forceps in
place. Failing in this, the actual cautery must be used.

37. Subcutaneous hemorrhage, if severe, demands that an
incision be made and ligation be performed.

38. Bleeding from a cut urethral meatus requires the
insertion of styptic cotton and the application’ of pressure.
Moderate bleeding from the urethra can usually be arrested
by a hot bougie, by hot injections, or by tying a condom
over a catheter, and, after inserting it, inflating the condom
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by blowing through the catheter and plugging the orifice
of the instrument, thus using pressure. Sitting with the
perineum on a thickly-folded towel is useful. Ice to the
perineum does good. If these means are futile, perform an
external urethrotomy and reach the bleeding point.

39. Hemorrhage from the prostate requires hot injec-
tions, the introduction of a large bougie first dipped in
very warm water, and the retention of a catheter for two
days. Perineal section may be required, or suprapubic cyst-
otomy with packing which does not occlude the ureteral
orifices.

40. Vesical hemorrhage usually ceases spontaneously, in
which casc the urine must be drawn off and the viscus be
washed out frequently with a solution of boric acid to pre-
vent septic cystitis.  If blood-clots prevent the flow of urine,
break them up with a catheter and inject vinegar and water.
Perfect quiet is to be maintained, cold acid drinks to be
given, ice-bags to be put to the perincum and hypogastric
region, and opium with acetate of lead, ergot, or gallic acid
to be given by the mouth. If the hemorrhage is severe or
persistent, perform a suprapubic cystotomy.

41. In hemorrhage after lateral lithotomy, ligate if pos-
sible. If the vessel can be caught but cannot be ligated,
leave the forceps in place. If we cannot catch the vessel
with forceps, try a tenaculum. If the tenaculum fails, pass a
threaded curved necdle through the tissues around the ves-
sel and tie the ligature. Plugs of ice and injections of hot
water may be tried. These means failing, pressure is indi-
cated. Take a canula, fasten to it a chemise (Fig. 41),
empty clots from the bladder, insert the instrument into the
viscus, and pack gauze between the sides of the canula and
the chemise. The chemise is bulged out and pressure is
made. Tie the canula by means of tapes to a T-bandage.
Pressure is thus combined with vesical drainage. Buckstone
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Brown makes pressure by inflating a rubber bag with air.
The hot iron may occasionally be demanded.

42. Renal bleeding requires ice to the loin, tannic acid
and opium, gallic acid and sulphuric
acid, ergot, and perfect quiet. If the
bleeding threatens life and the dis-
eased organ is identified, perform a
lumbar nephrectomy; if not sure which
organ is diseased, perform an abdom-
inal nephrectomy.

43. Vaginal hemorrhage requires the
ligature or the tampon.

44. Severe uterine hemorrhage (un-
connected with pregnancy) requires the
tampon. Persistent hemorrhage due to
morbid growths may require removal
of the tubes and appendages, ligation
of the uterine and ovarian arteries, or
hysterectomy.

45. Haematemesis, or bleeding from
the stomach, is treated by the swallowing of ice, giving
tannic acid (dose, 20 or 30 grains) or Monsel's solution
(3 drops). Never give tannic acid and Monsel’s solution at
the same time, as they mix and form ink. Opium is usually
ordered. Acetate of lead and opium and gallic acid are
favorite remedies, and ergot is used by many. Give no food.

46. In bleeding from the small bowel, give acetate of lead
and opium, sulphuric acid, ergot, or Monsel’s salt in pill
form (3 grains), allow no food for a time, and insist on liquid
diet for a considerable period.

47. In bleeding from the large bowel, use styptic injections
(10 grains of alum or § grains of bluestone to 3j of water).
If bleeding is low down, use small amounts of the solution;
if high up, large amounts. Do not use absorbable poisons.

17

F1G6. 41.—Canula A Chemise.
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48. Hamoptysis, or bleeding from the lung, is treated by
morphia hypodermatically, by perfect rest, by dry cups or
ice over the affected spot if it can be located, by ergot, and
by gallic acid.  Gallic acid aids coagulation.!

Reactionary or Recurrent Hemorrhage (called also
Consecutive, Intermediate, or Intercurrent)—This form of
hemorrhage comes on during reaction from an accident or
an operation—that is, during the first forty-eight hours. It
is usually due to badly-applied ligatures, or may result from
vascular excitement or from hypertrophied heart, the jump-
ing arteries loosening the ligature. The Esmarch apparatus
is not unusually the cause. The constricting band paralyzes
the smaller arteries, which do not bleed during shock and
do not contract as shock departs; hence bleeding comes on
with reaction. To lessen the danger of the Esmarch appa-
ratus, use a broad constricting band rather than a rubber
tube. During reaction after an amputation, if slight hemor-
rhage occurs, elevate the stump and compress the flaps.
If the hemorrhage persists or at any time becomes severe,
make pressure on the main artery of the limb, open the
flaps, turn out the clots, find the bleeding point, ligate, asep-
ticize, close, and dress. In any severe reactionary hemor-
rhage, open the wound at once and ligate.

Secondary hemorrhage may occur at any time in the
period between forty-eight hours after the accident or opera-
tion and the complete cicatrization of the wound. Secondary
hemorrhage may be due to atheroma, to slipping of a liga-
ture, to inclusion of nerve, fascia, or muscle in the ligature,
to sloughing, to erysipelas, to septicemia, to pyamia, to
gangrene, and to overaction of the heart. . If during an

! The use of ergot is a general but questionable practice. Bartholow and others
hold that this drug does harm; it contracts all the arterioles, and hence more
blood flows from an area where there is damage. Purgatives do good in bleed-
ing from the lung by taking blood to the abdomen and lowering blood-pressure.
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operation the vessels are found atheromatous, acupressure
had best be used, or pass a thread, by means of a Hagedorn
needle, around the vessel, including a cushion of tissue in
the loop of the ligature (this prevents cutting through).
One great trouble with atheromatous arteries is that their
coats cannot retract ; another trouble is that the ligature cuts
entirely through them. If after an operation the pulse is
found to be forcible, rapid, and jerking, give aconite, opium,
and low diet.

Treatment of Secondary Hemorrhage—The method of
treatment, supposing a case of leg-amputation in which,
several days after the operation, a little oozing is detected, is
to elevate the stump, apply two compresses over the flaps,
and carry a firm bandage up the leg. If the bleeding is pro-
fuse or becomes so, make pressure on the main artery, open
and tear the flaps apart with the fingers, find the bleeding
vessel and tie it, turn out the clots, asepticize’, close, and
dress. If the bleeding begins at a period when the stump
is nearly healed, cut down on the main artery just above the
stump and ligate. In secondary hemorrhage from a blood-
vessel in nodular tissue, throw a ligature around the vessel
by a curved needle and tie higher up, or, if this fails, ampu-
tate. When secondary hemorrhage arises in a sloughing
wound, apply a tourniquet or an Esmarch bandage, tear the
wound open to the bottom with a grooved director, look for
the orifice of the vessel, dissect the artery up and down until
a healthy point is reached, and tie both ends. If this fails,
include tissue in the ligature or use acupressure. In sec-
ondary hemorrhage from atheromatous vessels, use acupres-
sure or include surrounding tissue in the ligature.

Secondary hemorrhage may occur after ligation in con-
tinuity, the blood usually coming from the distal side. If
the dressings are slightly stained with blood, put on a gradu-
ated compress. If the bleeding continues or is severe, make
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pressure on the main artery of the limb, open the wound and
ligate, wrap the part in cotton, elevate, and surround with hot
bottles. If this re-ligation is done on the femoral and fails,
do not ligate higher up, as gangrene will certainly occur, but
amputate at once, above the point of hemorrhage. If dealing
with the brachial artery, do not amputate, but ligate higher
up and make compression in the wound. In a secondary
hemorrhage from the innominate, tie the vertebral. The
best way to deal with secondary hemorrhage is not to have
it, and thorough antisepsis is the greatest possible safeguard.

2. OPERATIONS ON THE VASCULAR SYSTEM.

Paracentesis auriculi, or tapping the heart-cavity, has
been suggested for the relief of an over-distended heart
from pulmonary congestion. The right auricle should be
tapped. Push the aspirator-needle directly backward at the
right edge of the sternum, in the third interspace. This
operation is not recommended, as it is highly dangerous
and is of questionable value.

Paracentesis pericardii, or tapping the pericardial sac, is
only done when life is endangered. Introduce the needle
two inches to the left of the left edge of the sternum, in the
fifth interspace, and push it directly backward (thus avoiding
the internal mammary artery).

Operation for Varix of Leg.—In this operation, make,
at several points in the course of the long saphenous vein,
skin incisions each two inches long and in the long axis of
the vessel. Clear the vessel at each incision, apply two liga-
tures an inch apart, and excise the vein between them. Never
operate if the slightest phlebitis exists (Barker). Another
method is as follows: The patient stands for a time before
a fire to enlarge the veins. A hare-lip pin is pushed into the
tissues an inch from the vein, at the upper end of its varicose
portion; the pin is passed under the vein and cmerges an
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inch outside of it. A bit of catheter wrapped in gauze is
laid over the vein, and a twisted suture is carried around the
pin and over the pad. This operation is done lower down in
one or two positions. :

Open Operation for Varicocele.—The open operation is
by far the best procedure for varicocele. The instruments
used are a scalpel, an aneurysm-needle, a Reverdin needle,
a grooved director, a dissecting-forceps, an Allis dry dis-
sector, haemostatic forceps, and scissors.

Operation—The patient is recumbent and anzsthetized.
The operator stands on the diseased side. The assistant
stands on the sound side and makes pressure over the inguinal
ring of the affected side. A fold of skin is pinched up on
the scrotum, and the surgeon transfixes it in the line of the
cord, so that he will have an incision about one and a half
inches long running downward from below the external
ring. The veins are reached by means of an Allis dissector
and the cord is located and held aside. A double ligature
of silk is passed under the veins by an aneurysm-needle.
The threads are separated three-quarters of an inch, tied
tightly, and cut. The veins between the ligatures are
divided or excised. The scrotum is sewed up with silk-
worm gut, a small drainage-tube being used for twenty-four
hours. Healing is complete in one week. Dr. Hearn, after
resecting a portion of the vein-mass, ties the cut ends together
and thus shortens the veins.

Subcutaneous Ligature for Varicocele.—In this opera-
tion, employ every antiseptic precaution. The patient stands,
and the operator, sitting in front of him, holds the veins in a
fold of skin away from the vas deferens by means of the
thumb and index finger of the left hand. A large straight
needle carrying a double piece of strong silk is passed
entirely through the scrotum, between the veins and the
vas. The needle is again inserted at the puncture from
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which it emerged, is carried around under the skin and in
front of the veins, and emerges at its original point of entry.
The veins are thus surrounded by the silk. The patient,
who now lies down, is placed under the first stage of ether,
and the double ligatures are separated as far as possible from
each other, tied, and cut off, the knots slipping in through
the puncture. This operation presents certain dangers. The
veins may be wounded and the vas or other structures may
be included. In an operation it is always best to be able to
see what we are doing ; hence the open operation is preferred
to the subcutaneous.

Phlebotomy, or Venesection.—The instruments used in
venesection are a lancet or bistoury, a broom-handle, a
fillet or tape, an antiseptic pad, and a bandage.

Opcration—The patient sits on a chair “ with the arm
abducted, extended, and inclined outward” (Barker). The

surgeon stands to the right
of the arm, holds the elbow
with his left hand, and puts
his thumb upon the vein
below the intended point
of puncture. Asepticize the
parts and tie the tape above
the elbow. The patient
grasps the stick firmly and

l:‘m.‘u.—Supcrﬁcinl Fic. 43.-1.ncisions works his ﬁngers to swell
Veins in Front of the for Venescction. . R i
Elbow. (Bernard and Huette.) the veins. Either the median

cephalic or median basilic can be punctured (Fig. 43). The
median basilic is the more distinct, and is the vein usually
selected. In puncturing it, do not go too deep, as nothing
but the bicipital fascia separates it from the brachial artery.
The median ccephalic may be sclected (we thus avoid en-
dangcring the brachial artery), but remember that under this
vein lies the external cutaneous nerve (Fig. 42). Steady the
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vein with the thumb and open it by transfixion, making an
oblique cut which divides two-thirds of it. Remove the
thumb and allow bleeding to go on, instructing the patient
to work his fingers. When faintness begins, remove the fillet,
put an antiseptic pad over the puncture, apply a spiral reverse
bandage of the hand and arm and a figure-of-8 bandage of
the elbow, and place the arm in a sling for several days.
Transfusion of Blood.—This operation has been a recog-
nized procedure since 1824, though it has certainly been
known since 1492, when transfusion in the case of Pope
Innocent VIII. was made. Its chief use is in severe hemor-
rhage, especially post-partum, in which it replaces the
blood lost and supplies something for the heart to con-
tract upon until new blood is formed. That it saves life
is unquestionable, but the procedure falls short, in per-
manent result, of what was anticipated for it." The old
view was that blood must come from the same animal,
but Brown-Séquard demonstrated that the blood of various
animals could be used, and Panum proved that defibrinated
blood is as efficient as pure blood. This discovery of
Panum indicates that the saline elements are those which
are required ; hence at the present day a saline fluid is more
often transfused than blood. This fluid is generally thrown
into the cellular tissue rather than into the veins. In saline
injection by hypodermoclysis, which is so useful in col-
lapse, from ten to sixteen ounces of warm normal salt-solu-
tion are gradually passed into the cellular tissue by means of
a fountain-syringe and a large aspirating-needle, the region of
injection being rubbed and kneaded. Some physicians inject
a solution consisting of boiled water and phosphate of soda.
Transfusion of blood may be mediate. A thoroughly
healthy man is bled from the median basilic vein, the blood
being caught in an aseptic tumbler which stands in a basin
of water at 100° F. The heat prevents coagulation of the
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blood, which is defibrinated by whipping with a clean fork.
The median basilic vein of the sufferer is exposed by an in-
cision, and is lifted up from its bed by a probe and opened.
There are sucked up in an aseptic syringe two ounces of
blood, which is at once injected into the vein of the patient;
two ounces more are allowed to run from the donor and
are defibrinated, and two ounces more are thrown into the
veins of the recipient, in the interval pressure being used
to prevent bleeding. There are thus introduced ten, twelve,
or sixteen ounces. The chief dangers are embolism, sepsis,
and the entrance of air.

Transfusion of blood may be immediate. Expose with
antiseptic care a vein of the donor at the bend of the elbow

F16. 44.—Aveling’s Apparatus for Immediate Transfusion.

and a vein of the recipient in the same situation, fillets being
tied above each elbow. The veins must be thoroughly bared
to the extent of three-quarters of an inch. Open the veins
and introduce the canule of an Aveling syringe (Fig. 44),
which instrument is filled with normal salt-solution. The
opening is small and transverse. The canula in the vein of
the donor is pushed toward the hand, that in the vein of the
recipient being pushed toward the shoulder, the arms of
giver and receiver resting upon a table. Remove the fillets.
Compress the tube between the bulb and the giver, open the
clips, squeeze the bulb to drive the salt-solution into the
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1. Opening the Sheath for Ligation of an Artery (Guerin). 2. Sheath of Artery Open (Guerin).
3. Tightening the Knot in Ligation (Guerin). 4. Anatomy of the Iliac Arteries, and showing the
lines of incision for their ligation: 1, Abernethy’s incision (Guerin). s, 6. Ballance and Ed-
mund’s Stay-knots.
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giver, remove the pressure from the tube between the bulb
and the donor, compress the tube between the bulb and the
recipient, and allow the buib to expand and fill with blood ;
force this blood out by the same plan, and thus continue until
six, cight, or ten ounces are transferred. Dress each patient as
after phlebotomy. Saline transfusion is sometimes performed.
Arterial Transfusion —Hueter prefers the arterial method
of transfusion, in order to send the blood more gradually to
the heart, and thus prevent sudden disturbance of the circula-
tion. A little air in an artery will do no harm, and the danger
of venous embolism is avoided. The radial artery is exposed
and surrounded by three ligatures, and the thread toward
the heart is at once tied. The distal ligature is slightly
tightened to cut off anastomotic blood-supply. The artery
is cut transversely half through; the syringe is inserted,
pointed toward the periphery, and fastened by the third
ligature ; the second ligature is loosened and the blood is in-
jected. On finishing, the peripheral thread is tied tightly and
that portion of the artery which held the canula is excised.

3. LicaTioN OF ARTERIES IN CONTINUITY.

The snstruments used in this operation are two scalpels (one
small, one medium), two dissecting-forceps, several hemo-
static forceps, toothed forceps, blunt hooks or broad metal
retractors, an Allis dissector, an aneurysm-needle, for supcer-
ficial arteries the instrument of Saviard, for deep vessels the
needle of Dupuytren, ligatures of catgut, of chromicized gut,
or of silk, and the reflector or electric forehead-lamp for deep
vessels.

The position varies according to the vessel, though the
body is supine except when ligation is to be performed on the
gluteal, sciatic, or popliteal. The operator, as a rule, stands
upon the affected side, cutting from above downward on the
right side and from below upward on the left side.
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Operation.—Accurately determine the Zine of the artery,
and make an incision at an angle of five degrees to this line,
avoiding subcutaneous veins, and holding the scalpel like
a fiddle-bow or a dinner-knife while cutting the superficial
parts, and like a pen while incising the deeper parts. On
reaching the deep fascia, make out the required muscular
gap by the eye and finger, so moving the extremity as to
bring individual muscles into action. Treves cautions us not
to depend upon the yellow line of fat, which often cannot
be seen in emaciated people or when an Esmarch bandage
is employed ; nor upon the white line due to attachment to
the fascia of an intermuscular septum. In opening the deep
portion of the wound, relax the bounding muscles by altering
the posture. Open a muscular interspace with the knife or
the Allis dissector. Make the depths of the wound as long
as the superficial incision. Do not tear structures apart
with a grooved director (Treves). Arrest hemorrhage as it
occurs. Try to find the situation of the artery with the
finger. Pulsation is present, but it may be very feeble and
hard to detect. The artery fecls like a very thin rubber
tube; it is compressible, though not so easily as a vein,
and when compressed fecls like a flat band which is thinner
in the centre than at the edges (Treves). A nerve feels like
a hard round cord. The veins are soft, larger than their
related arteries, and so very compressible that they can
scarcely be felt when pressed upon, compression causing
distal distention. If the wound can be scen well into, it will
be noted, as Treves asserts, that ‘“ the nerves stand out as
clear, rounded, white cords; that the veins are of a purple
color and of somewhat uneven and wavy contour; that the
artery is regular in outline and of a pale-pink or pinkish-
yellow tint, the large vessels being of lighter color than the
small.” All the arteries of the upper extremity and all the
arteries below the knee are accompanied by two veins known
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as “venz comites.” The arteries of the head and neck
have each a single attending vein, except the lingual, which
has ven® comites. Most of the smaller arteries of the trunk
(pudic, internal mammary, etc.) have ven® comites. These
companion veins may lie on each side of the artery or in
front and back of it, and they communicate with one another
by transverse branches crossing the artery. On reaching the
sheath, pick up this structure with toothed forceps so as to
make a transverse fold, and thus avoid catching the artery or
vein; lift the fold to see that it is free, and open the sheath by
cutting toward the edge of the forceps with a scalpel held
obliquely with its back toward the vessel, thus making a small
longitudinal incision (Pl. 3, Figs. 1,2). Hold the edge of the
incised sheath with the forceps; pass an ancurysm-needle
under the vessel and from the forceps; this clears one-half
of the vessel. Grasp the other edge of the sheath and pass
the aneurysm-needle all the way around the vessel, threading
the needle when it emerges and withdrawing it. In passing
the needle this last time, carry it away from its most dan-
gerous neighbor. If ven® comites are in the way, try and
separate them, but if this proves difficult, include them in
the ligature. In small vessels always include them if they
are in the way, as this saves trouble. If, in passing the
needle, a large vein is severely wounded (such as the femoral),
Jacobson advises the employment
of digital pressure in the lower
portion of the wound while the
artery is being tied on a level
above or below that of the vein-
injury, and after ligation the
maintenance of pressure on the wound for a couple of days.
A slight puncture in a vein merely requires a lateral liga-
ture. After getting a ligature under an artery, press for a
moment upon the artery over the ligature, which is held taut;

F1G. 45.—Reef-knot.
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this pressure will show that pulsation below is arrested. Tie
the thread at right angles to the vessel with a reef-knot (Fig.
45), rupturing the internal and middle coats. As the ligature
is tightened place the extended index fingers along the liga-
ture up to the artery (Pl 3, Fig. 3), using the middle joints
as the fulcrum of a lever by placing them against each other.

Ballance and Edmunds have recently claimed, as Scarpa
and Sir Philip Crampton did long since, that it is not neces-
sary to divide the internal and middle coats to ensure oblit-
eration. If this claim be true, the danger of secondary
hemorrhage can be greatly lessened. Holmes, however,
thinks the older method the more certain of the two.
Ballance and Edmunds recommend that the artery be sur-
rounded with a doubled ligature of floss-silk, that each
ligature be tied with one turn of a reef-knot, and that the
final turn be made by gathering together as single pieces
both ends of each ligature and tying them to each other.
This knot is known as the “stay-knot” (Pl. 3, Figs. s, 6).

The chief dangers after ligation are secondary hemorrhage
and gangrene. Rigid asepsis usually prevents the first; rest,
clevation, and heat antagonize the second.

Radial Artery.—The /Zne of the radial artery is from the
middle of the front of the elbow-joint to the front of the
styloid process of the radius. The /Zne in the tabatiére is
from the apex of the styloid process to the posterior angle
of the first interosseous space.

Anatomy (Pl. 4, Fig. 5).—The radial artery, though smaller
than the ulnar, is the direct continuation of the brachial.
It arises from the bifurcation of the brachial, half an inch
below the bend of the elbow, runs down the radial side of
the forearm to the front of the styloid process of the radius,
passes beneath the extensor muscles of the first metacarpal
bone and of the first phalanx of the thumb, and over the car-
pus to the first interosseous space, where it is crossed by the
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extensor secundi internodii pollicis, and enters into the palm
between the heads of the first dorsal interosseous muscle to
form the deep palmar arch. The artery in the upper part
of its course is somewhat overlaid by the supinator longus
muscle ; throughout the rest of the forearm it is superficial.
In the upper third of the forearm it lies between the supi-
nator longus on the outside and the pronator radii teres on
the inside; in the lower two-thirds of the forearm it lies
between the supinator longus on the outside and the flexor
carpi radialis on the inside. The radial nerve is to the outer
or radial side of the artery, well removed from the artery in
the upper third, nearer to the artery in the middle third, far
external to the artery in the lower third, the nerve at this
point passing beneath the supinator longus muscle. The
radial artery, from above downward, rests upon the biceps
tendon, the short supinator muscle, the pronator radii teres
muscle, the flexor sublimis, the flexor longus pollicis, the
pronator quadratus muscles, and the radius. It has two
vene comites. The best guide to the radial artery in the
forearm is the outer edge of the flexor carpi radialis muscle
or the inner edge of the supinator longus muscle.

The tabatiére, or snuff-box, is an anatomical triangle whose
base is the lower edge of the posterior annular ligament,
one side being formed by the extensor secundi internodii
pollicis tendon, the other by the extensor ossis metacarpi
and the extensor primi internodii pollicis tendons; the floor
consists of the trapezium, scaphoid, and base of the first
metacarpal bone.

Operations : Ligation in the tabatiére is a dissecting-room
operation of but little practical use.

Ligation in the Lower Third—In this operation (Pl g4,
Fig. 6) the forearm is supinated and held by an assistant.
The surgeon stands on the side operated upon, and cuts
from above downward on the right arm and from below
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upward on the left arm. The line of the vessel is laid
down and marked with iodine or aniline. An incision one
and a half inches long is made at an angle of five degrees
to this line and midway between the supinator longus and
the flexor carpi radialis muscles, which incision must not
extend below the level of the tuberosity of the scaphoid
bone. In the superficial fascia watch for the superficial
radial vein, and if it comes into view, push it aside. Incise
the superficial fascia and locate each guide-tendon. Open
the deep fascia in the length of the first cut; try and
separate the veins, but if they strongly adhere, include
them in the ligature. There is no special fascial sheath.
The radial nerve will not be seen, but a division of the
anterior cutaneous is frequently found in relation with the
vessel. The needle can be passed in either direction. A
high origin of the superficialis vola artery is confusing.

Ligation in the Middle Third—In this operation the posi-
tion is the same as in the preceding. A two-inch incision
is made. Veins of the subcutancous tissues are avoided.
Lying upon the dcep fascia is the anterior division of the
musculo-cutaneous nerve. Open the fascia; find the inner
edge of the supinator longus muscle and draw it outward,
flexing the elbow if necessary. Be sure not to get external
to this muscle. Find the vessel where it is bound down by
connective tissue to the pronator radii teres muscle, separate
the veins, and pass the ligature from without in. The nerve
is external.

Ligation in the Upper Third —In this operation the incision
is like the last, only higher up. The artery is between the
supinator longus and the pronator radii teres, which muscles
arc at once differentiated by the different direction of their
fibres. The artery is usually covered by the supinator longus
muscle, which must be retracted externally. The nerve is
not seen. The ligature is passed in either direction.
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Ulnar Artery.—No one /ine will overlie the entire ulnar
artery. The line of the upper third runs from the middle
.of the front of the elbow-joint to the point of junction of
the upper and middle thirds of the ulna. The line of the
lower two-thirds runs from the tip of the internal condyle
of the humerus to the radial side of the pisiform bone
(PL. 4, Figs. s, 6).

Anatomy—Pl. 4, Fig. 5.) The ulnar artery arises from
the brachial bifurcation and runs obliquely inward under the
median nerve and a group of muscles from the internal
condyle; it turns down the arm, being covered in the
middle third of its course by the flexor carpi ulnaris muscle.
In the lower third it is superficial, between the tendons of
. the flexor carpi ulnaris on the inside and the flexor sublimis
digitorum on the outside, the vessel being a little overlapped
by the flexor carpi ulnaris. This vessel rests first upon the
brachialis anticus muscle, next upon the flexor profundus,
to which it is bound by a distinct process of fascia, and next
upon the annular ligament, which structure it crosses to
become the superficial palmar arch. Two vena comites
attend the vessel. In the upper third the nerve is well in-
ternal, but in the lower. two-thirds the nerve lies near the
artery and to its ulnar side. The guide is the outer edge
of the flexor carpi ulnaris.

Opcerations (Pl. 4, Fig. 6): Ligation in the Lower Third —The
position in this operation is the same as for the radial artery.
Make a two-inch incision to the radial side of the tendon
of the flexor carpi ulnaris, which incision is not taken lower
than a point one inch above the pisiform bone. Avoid the
superficial ulnar vein in the subcutaneous tissuc. Open the
deep fascia, find the tendon of the flexor carpi ulnaris, flex the
wrist and draw the tendon inward, open the sheath of fascia,
separate veins if possible, and pass the ligature from within
outward to avoid the nerve. On the artery is the palmar
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cutaneous branch of the ulnar nerve, and this branch must
not be included in the ligature.

Ligation in the Middle Third—In this operation the posi-
tion is the same as in the preceding one, the incision being
three inches long. Avoid the anterior ulnar vein and the -
branches of the internal cutaneous nerve in the superficial
fascia. Open the decp fascia a little external to the super-
ficial cut (Treves). Find the space between the flexor carpi
ulnaris and the superficial flexor, feeling with the index
finger, and when the space is discovered, flex the wrist,
retract the flexor carpi ulnaris inward and the flexor sublimis
digitorum outward, open the fascia, find the ulnar nerve,
look external to it for the artery, clear the vessel, separate
the venz comites, and pass the needle from within outward.

Brachial Artery.—The /ine of the brachial artery is from
the junction of the anterior and middle thirds of the outlet
of the axilla, the arm being abducted and the forearm supi-
nated, to the middle of the front of the elbow-joint.

Anatomy (Pl. 4, Fig. 1).—The brachial artery is the pro-
longation of the axillary, and extends from the lower edge of
the teres major muscle to half an inch below the bend of the
elbow, where it divides into the radial and ulnar. It lies first
to the inner side of the arm, but passes to the front of the
elbow. It is crossed by no muscle, and is in fact superficial,
barring its being somewhat overlaid in part of its course by
the edge of the biceps muscle. The median nerve is outside
above, crosses over or under it about the middle of the arm,
and reaches the inside. The coraco-brachialis and biceps mus-
cles are external, and both often overlap the vessel. The ulnar
nerve is internal above, and the median ncrve below, the mid-
dle. The basilic vein is internal to the artery, being outside
the deep fascia to the upper third, at which point it pierces it.
The artery above is separated from the long head of the
triceps by the musculo-spiral nerve. and superior profunda
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artery and vein; it rests from above down on the inner head
of the triceps, the coraco-brachialis, and the brachialis anticus.
The artery is covered by skin and by superficial and deep
fascia. The internal cutaneous nerve lies in front of the
artery, upon the deep fascia, until it pierces the fascia along
with the basilic vein. The artery has vena comites, and in its
upper third has also the basilic vein to its inner side. The
guide to the brachial is the inner edge of the biceps. Just
in front of the elbow-joint the artery lies in a triangle the
base of which is formed by an imaginary transverse line
above the condyles, the apex by the junction of the pronator
radii teres and the supinator longus. The outer line is the
supinator longus, the inner is the pronator radii teres, and
the floor is formed by the brachialis anticus and the supinator
brevis. From within outward the triangle contains the
median nerve, brachial artery, tendon of the biceps, anasto-
mosis of the superior profunda and radial recurrent arteries,
and the musculo-spiral nerve.

Opcrations : Ligation at the Bend of the Elbow.—In this
operation (Pl 4, Fig. 2) extend the arm moderately and
abduct, and allow it to lie upon its posterior aspect. The
forearm is supinated. The surgeon stands upon the side
operated upon, and cuts from above downward on the right
side and from below upward on the left side. Accurately
locate the tendon of the biceps and the median basilic vein.
An incision is made parallel with the inner edge of the
biceps tendon and two inches in length, the centre of this
cut being in the crease of the elbow. On exposing the
median basilic vein, retract it inward, open the bicipital
fascia, clear the artery of fat, separate the ven® comites,
and pass the ligature from within outward to avoid the
median nerve. The above operation is not frequently per-
formed.

Ligation in the Middle of the Arm.—In this operation ex-

18
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tension and abduction of the arm and supination of the fore-
arm are made. An assistant holds the forearm, but the arm
should not rest upon the table, because, if it be allowed to
do so, the inner head of the triceps will be forced forward
and may overlie the artery, and thus complicate the opera-
tion. Locate the inner edge of the biceps, which is the
guide. Make an incision three inches long in the line of
the artery. Incise the skin and fascia, flex the elbow slightly,
retract the biceps outward, feel for the artery, open its
sheath, separate its ven® comites, and, having located the
median nerve, pass the ligature from it. In the middle of
the arm the nerve is in front of or behind the vessel, above
the middle it is external, and below the middle internal.
High up the arm the inner edge of the coraco-brachialis
is the guide, rather than the biceps, and at this point the
basilic vein perforates the deep fascia and runs along to the
inner side of the artery; hence, high up, the artery has three
companion veins, and there is seen the ulnar nerve to the
inside of the artery.

Axillary Artery.—To determine the /ine of the axillary
artery, place the arm at right angles to the body and lay
down a line from the middle of the clavicle to the humerus
near the inner border of the coraco-brachialis. The line of
the third portion can easily be approximated by projecting
the line of the brachial upward.

Anatomy (V1. 4, Fig. 3; PL 5, Fig. 1).—The axillary artery
is the continuation of the subclavian, and runs from the
lower margin of the first rib to the inferior border of the
teres major muscle. It is divided into three portions by
the pectoralis minor muscle. The first portion is above, the
second portion is behind, and the third portion is below, the
pectoralis minor. The position of the artery varies with
the position of the limb. When the arm is parallel with the
body the artery is far from the surface and forms a curve
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whose convexity is upward and outward. When the arm is
at right angles to the body the vessel is nearer the surface
and straight. When the arm is raised above a right angle
the artery comes near the surface and forms a curve with
the convexity downward.

The first portion of the axillary artery is occasionally
ligated. It lies upon the first intercostal muscle and the
first serration of the great serratus muscle, and has behind
it the posterior thoracic nerve; on the outer side of the
artery is the brachial plexus; on its inner side is the axillary
vein; in front of it are the clavicle, the great pectoral muscle,
the subclavius muscle, the costo-coracoid membrane, the
cephalic and acromio-thoracic veins;and the external anterior
thoracic nerve. The branches of the first part of the axillary
artery are the superior thoracic and the acromio-thoracic.
The brachial plexus is external and posterior. The second
part of the artery is not ligated. The third part is covered
in front, above, by the great pectoral, but is covered below
by skin and fascia; behind, it has the tendon of the sub-
scapularis, the latissimus dorsi, and the teres major; the
coraco-brachialis is on the outer side; the axillary vein is
on the inner side. It is important to remember that there
may be three veins, one external and two internal. The
axillary vein is formed by the venz comites of the brachial
artery joining, and this new vein effecting a junction with
the basilic vein. The median nerve lies upon the axillary
artery in the upper part of the third portion of the vessel's
course, and passes to the outer side. The musculo-cutane-
ous nerve is external, but it is only seen high up; the ulnar
nerve is internal ; the lesser internal and the internal cutaneous
nerves are internal; the musculo-spiral and the circumflex
nerves are behind. The branches of the third portion of
the axillary artery are the subscapular and the anterior and
posterior circumflex.



276 A MANUAL OF SURGERY.

Operations : Ligation of the Third Portion (Pl 4, Fig. 4)—
The position in this operation is supine with the shoulders
raised and the arm abducted to a right angle. The surgeon
stands between the patient’s arm and side. An incision is
made three inches in length. It begins at the junction of the
anterior and middle thirds of the outlet of the axilla and
curves downward along the inner margin of the coraco-
brachialis muscle, which is the guide. Incise the integu-
ments and fascia, find the coraco-brachialis muscle, and draw
it outward. The vein or veins will be prominent and may
overlie the vessel. Feel for the pulsations of the artery, find
the median nerve and draw it outward, draw the internal
cutaneous nerve inward, clear the artery from the venaz
comites, and pass the ligature from within outward. Apply
the ligature well below the circumflex branches.

Ligation of the First Part—This operation (PL 5, Fig. 2)
was first performed in 1815 by Chamberlaine of Jamaica. The
position is supine, the upper part of the body being raised,
a sand-pillow being placed between the scapula to ensure
carrying back of the point of the shoulder, and the arm
being brought down along the side. In operating on the
left side the surgeon stands on the outer side of the left arm;
in operating on the right side he stands to the right of the
subject’s head and leans over his shoulder. The incision,
which is slightly curved downward, begins external to the
sterno-clavicular joint and ends external to the coracoid
process. The incision is half an inch below the clavicle.
Incise skin, platysma myoides muscle, superficial nerves, and
deep fascia. In the outer angle of the wound watch out for
the acromio-thoracic artery and the cephalic vein. Incise the
pectoralis major; find the pectoralis minor and draw it
down; open the costo-coracoid membrane by a vertical in-
cision near the coracoid process. The cephalic vein points
out the situation of the axillary vein. Find the brachial
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plexus, feel for the artery internal to it, clear the vessel,
draw the vein internally, and pass the needle from within
outward. This avoids the dangerous neighbor, which is
the axillary vein. This operation is difficult, dangerous,
and unusual, and in its performance the axillary vein, which
has a close attachment to the costo-coracoid membrane, is
apt to be torn.

Subclavian Artery.—There is no /ize for this vessel.

Anatomy (Pl. 5, Fig. 1).—The subclavian artery of the
right side arises from the innominate; of the left side, from
the arch of the aorta. The subclavian is divided into three
parts. The first part runs from the origin of the vessel to the
inner border of the scalenus anticus muscle ; the second part
lies behind the scalenus anticus muscle; and the third part
runs from the outer edge of the muscle to the lower border
of the first rib.

At the present day the first and second portions are not
ligated. The third portion is contained in the subclavian
triangle (Fig. 46), and is superficial. It rises, as a rule, to half
an inch above the clavicle. The subclavian vein is below the
artery, being separated from it by the scalenus anticus
muscle. The brachial plexus is above and external to the
artery. The vessel rests upon the first rib, and behind it is
the scalenus medius muscle. The suprascapular and trans-
versalis colli arteries and veins and branches of the cervical
plexus lie in front of the artery, and the external jugular
vein crosses it at its inner side. The third portion gives off
no branches.

Ligation of the Third Part—This operation (Pl 5, Fig. 2)
was first successfully performed in 1817 by Post of New
York. The position is as follows: place the patient upon
his back, raise the shoulders, extend and turn the head
toward the opposite side, pull down the arm, and hold it
by pushing the forearm under the patient’s back (Treves).
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This pulls down the clavicle, thus increasing the size of the
subclavian triangle. The operator stands facing the shoulder,
with his back toward the patient’s feet. Draw the skin over
the subclavian triangle, half an inch above the clavicle, down
upon this bone, and incise. This manceuvre avoids the exter-
nal jugular vein and gives an incision half an inch above the
collar-bone. The incision reaches from the anterior edge of
the trapezius to the posterior border of the sterno-cleido mas-
toid (Fig. 46), and is about three inches long. By this in-
cision are divided the skin, the superficial fascia, the platysma
myoides, the vein running from the cephalic to the external
jugular, and some superficial nerves. Open the deep fascia.
Draw the external jugular vein into the outer angle of the
wound, and do not divide it unnecessarily; if forced to do
so, tie the vein with two ligatures and cut between them.
Find the outer edge of the anterior scalene muscle, and run
the finger down along it to the tubercle on the first rib.
Draw up -the posterior belly of the omo-hyoid muscle.
With the finger on the tubercle recall the fact that the vein
is in front of the finger and the artery is behind it, and that
the subclavian vein is on a lower plane than the artery. The
artery is felt beating as it lies upon the rib. Clear the artery
and expose the lower cord of the brachial plexus. Guard the
vein with the finger and pass the needle from above down-
ward, as the plexus, which is in more danger than the vein,
is to be avoided. In this operation never cut the transversa-
lis colli or suprascapular arteries, as they are necessary to the
future anastomotic circulation. If the field of operation is
too small, incise the trapezius or sterno-cleido-mastoid or
both.

Region of the Neck.— Anatonmy—The side of the neck is
that space between the median linc in front and the anterior
edge of the trapezius behind, which space is limited below
by the clavicle and above by the body of the jaw and an
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imaginary line running from the angle of the jaw to the mas-
toid process. The sterno-cleido-mastoid muscle divides this

space into an anterior and a pos- & Lower Jaw. 5
terior triangle, and each of the o fagpy, 1
triangles is subdivided by other &
structures, the anterior into three » e, , .
spaces and the posterior into two g %o E 3
(Fig. 46). P ° i 4, I3
Anterior Triangle—The anterior 3| 4 5
triangle is bounded in front by the . k!
median line of the neck, behind by § °¢°’ e, =
the anterior margin of the sterno- & s %
cleido-mastoid, and above by the

body of the lower jaw and an roPYr .
i i i FiG. 46.—The Triangles of the
lmag.]nary llne from th'e angle Of Ntck,ri;h(-sidcd vic:rll (gﬁer Keen):
the Jaw to the mastoid process. T Submaxillary triangle; 2. triangle

of clection, or superior carotid tri-

This space is subdivided into three gngle: 3 Triangle of necessiy, or inc
smaller triangles, namely, the in- triangle: s. Subclavian triangle.
ferior carotid, the superior carotid, and the submaxillary.

The inferior carotid triangle is called the “triangle of
necessity,” because the common carotid in it is ligated,
not from choice, but through force of necessity. It is
bounded in front by the median line, above by the anterior
belly of the omo-hyoid, and below by the anterior edge of
the sterno-mastoid. The floor of this triangle is composed
of the longus colli, the scalenus anticus, and the rectus capitis
anticus major muscles.

The superior carotid triangle is known as the “ triangle of
election,” because, whenever possible, it is elected to tie the
carotid in this situation. In this region the carotid is super-
ficial, and there can be tied either the external, the internal,
or the common carotid, as may be desired. The triangle is
bounded behind by the anterior edge of the sterno-mastoid,
above by the posterior belly of the digastric, and below by
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the anterior belly of the omo-hyoid. Its floor is composed
of the inferior and middle constrictors of the pharynx and
the thyro-hyoid and hyoglossus muscles.

The submaxillary triangle is bounded above by the body

.of the jaw and an imaginary line from the angle of the jaw
to the mastoid process, bchind by the posterior belly of the
digastric and the stylo-hyoid muscle, and in front by the
middle line of the neck. Its floor is composed of the
digastric, mylo-hyoid, and hyoglossus muscles.

The posterior triangle is bounded in front by the posterior
border of the sterno-mastoid, behind by the anterior edge of
the trapezius, and below by the clavicle. The posterior belly
of the omo-hyoid subdivides it into two smaller spaces, the
occipital and subclavian triangles.

The subclavian triangle is bounded above by the posterior
belly of the omo-hyoid, below by the clavicle, and in front
by the posterior border of the sterno-mastoid. Its floor is
formed by the first rib and the first serration of the serratus
magnus muscle.

The occipital triangle is bounded in front by the posterior
edge of the sterno-mastoid, behind by the anterior border
of the trapezius, and below by the posterior belly of the
omo-hyoid muscle.

Common Carotid Artery.—The /ne of the common
carotid artery is from the sterno-clavicular articulation to
midway between the angle of the jaw and the mastoid pro-
cess, the head being turned toward the opposite side.

Anatomy (Pl. 5, Figs. 1, 3).—The right common carotid
arises from the innominate opposite the sterno-clavicular
joint; the left common carotid arises from the arch of
the aorta. In the neck the two carotids possess identical
relations. The common carotid runs upward and outward
from behind the sterno-clavicular articulation to a level
with the upper border of the. thyroid cartilage, at which
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point it divides into the external and internal carotids. The
common carotid is contained in a sheath from the cervical
fascia, which sheath also holds, though in separate compart-
ments, the internal jugular vein on the outer side of the
artery and the pneumogastric nerve between the vein and
artery and behind them. The .anterior edge of the sterno-
mastoid muscle lies over the artery and is a guide. Low in
the neck the common carotid is deep, being covered by skin,
superficial fascia, platysma, deep fascia, and the sterno-mas-
toid, sterno-hyoid, and sterno-thyroid muscles. Above the
omo-hyoid the vessel is more superficial, being covered by
the skin, superficial fascia, platysma, deep fascia, and the an-
terior edge of the sterno-mastoid. Upon the sheath (occa-
sionally within it), above the crossing of the omo-hyoid
muscle, lies the descendens noni nerve—the descending
branch of the ninth pair of Willis (the hypoglossal). This
nerve is a valuable guide to the sheath in the triangle of
election.

The sterno-mastoid branch of the superior thyroid artery
crosses the carotid a little below its bifurcation, and the
superior thyroid veins cross it in this region; the middle
thyroid vein crosses the middle of the line of the artery,
and the anterior jugular vein crosses low down. The carotid
rests upon the longus colli and rectus capitis anticus major
muscles, the sympathetic nerve lying between the last-named
muscle and the vessel, outside the carotid sheath. The
recurrent laryngeal nerve passes behind the carotid below
the omo-hyoid muscle, and the inferior thyroid artery passes
behind the carotid just above the omo-hyoid muscle. The
carotid is in relation internally with the trachea, thyroid
gland, larynx, and pharynx. On its outer side are the
pneumogastric nerve (which is on a posterior plane) and
the jugular vein. On the left-hand side, low down in the
neck, the jugular vein often lies in front, or partly in front,
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of the artery. Ligation of the common carotid was first
successfully performed in 1806 by Sir Astley Cooper.

Ligation in the Triangle of Necessity—In this operation
the position is supine with the shoulders raised, a sand-
pillow under the neck, and the head turned to the opposite
side with the chin raised. The operator stands upon the
side operated upon. The incision, three inches long, at an
angle of five degrees to the arterial line, runs from the level
of the cricoid cartilage downward and inward toward the
sterno-clavicular joint, following the inner border of the
sterno-cleido-mastoid. Avoid cutting the external jugular
vein, the course of which should be outlined before making
the incision. Open the deep fascia, draw the sterno-cleido-
mastoid outward, retract the sterno-hyoid and sterno-thyroid
muscles inward, and feel for the carotid tubercle of Chassaignac.
This tubercle is the costal process of the sixth cervical verte-
bra, and lies directly under the artery. The tubercle is found
about the point at which the omo-hyoid crosses the carotid.
When the tubercle is found we know the situation of the
artery, and that the triangle of necessity is below, and the
triangle of election above, the finger. Pull the omo-hyoid
muscle upward. Open the sheath on its inner side, clear
it, and pass the needle from without inward to avoid the
internal jugular vein, remembering that the pneumogastric
nerve is in the same sheath as the artery and vein, posterior
and external to the artery. In this operation the inferior
thyroid veins are much in the way, the anterior jugular
vein crosses low down, and on the left side, at the root of
the neck, the internal jugular vein may be in front of the
carotid artery. If the incision is not sufficiently wide, incise
the sterno-cleido-mastoid or the sterno-hyoid and thyroid.
In the triangle of necessity the descendens noni nerve does
not serve as a guide to the sheath.

Ligation in the Triangle of Elcction—In this opcration
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the position is the same as in the preceding one. An incis-
ion, three inches in length, is made along the anterior edge
of the sterno-mastoid in the line of the artery, the middle
of this incision being opposite the cricoid cartilage. In cut-
ting the superficial fascia, avoid the external jugular vein.
‘Open the deep fascia, retract the sterno-cleido-mastoid out-
ward, feel for the carotid tubercle, draw the omo-hyoid down-
ward, find the descendens noni nerve upon the sheath, open
the sheath at its inner side, and pass the needle from without
inward. This incision permits ligation of either the superior
thyroid or the external, internal, or common carotid, and if
it be extended up a little there can be tied through it the
lingual, and even the facial and occipital, arteries.

External Carotid Artery.—The /e of the external carotid
artery is the upper portion of the common carotid line.

Anatomy.—The external carotid artery, which is one of the
terminal branches of the common carotid, arises on a level
with the upper border of the thyroid cartilage and runs to
the level of the neck of the condyle of the lower jaw. At
its point of origin it is covered only by skin, platysma and
fascia, and the edge of the sterno-mastoid, but as it ascends
it passes beneath the digastric and stylo-hyoid muscles and
into the parotid gland. The glosso-pharyngeal nerve, sty-
loid process, and stylo-pharyngeus muscle lie between the
external and internal carotid arteries. The hypoglossal
nerve crosses the vessel just below the digastric muscle,
and the facial and lingual veins cross it a little below the
nerve. The first branch is the superior thyroid, which arises
from the very beginning of the trunk. The lingual arises on
a level with the greater cornu of the hyoid bone. The
facial and occipital take origin above the lingual. Each of
them can be ligated through the incision of this operation.

Operation—The position is the same as that for the com-
mon carotid. The spot of election is between the superior



284 A MANUAL OF SURGERY.

thyroid and the lingual. Make an incision three inches long
in the arterial line, from near the angle of the jaw to oppo-
site the middle of the thyroid cartilage, cut through skin,
platysma, and deep fascia, and retract the sterno-cleido mas-
toid outward. Look for the digastric muscle, find the hypo-
glossal nerve, and feel for the greater cornu of the hyoid
bone. Open the sheath a little below the hyoid cornu and
pass the needle from without inward, being certain not to
include in the ligature the superior laryngeal nerve.

Internal Carotid Artery.—The /ine of the internal carotid
is parallel with and half an inch external to the line for the
external carotid.

Anatomy—The internal carotid artery, the other terminal
branch of the common carotid, arises on a level with the
upper border of the thyroid cartilage and enters the carotid
canal. The first inch of the artery is the only point where a
ligature is ever applied, this point being covered only by skin,
platysma, fascia, and sterno-mastoid; higher up it is more
deeply placed. It rests upon the vertcbrz and the rectus
capitis anticus major muscle. The internal jugular vein is
in the same sheath and external to the artery; the pneumo-
gastric is in the same sheath, between the artery and the vein,
but posterior to both. The superior cervical ganglion of the
sympathetic lies behind the origin of the internal carotid,
and between the ganglion and the artery is the superior
laryngeal nerve.

Operation—In this operation the position is the same as
in ligation of the external carotid. Incision as for the
external carotid, except that it is half an inch external.
The sterno-cleido-mastoid is drawn outward, the external
carotid artery is found and drawn inward, the internal carotid
is found and drawn outward, and the needlc is passed from
without inward. The internal carotid is known by its more
external position and by the fact that it gives off no branches.
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LIGATIONS.
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Lingual Artery.—Anatomy (Pl. 5, Fig. 3).—The lingual
artery arises from the external carotid opposite the greater
cornu of the hyoid bone, passes beneath the digastric and
stylo-hyoid muscles, reaches the margin of the hyoglossus,
passes under that muscle, and emerges from under it to run
along the under surface of the tongue. The place of elec-
tion for ligation is where the artery is beneath the hyoglossus
muscle and rests upon the genio-glossus. Its guide is the
hypoglossal nerve, which lies upon the muscle, but at a
slightly higher level than the artery.

Operation—In this operation (Pl 5, Fig. 4) the position
is recumbent with the shoulders raised and the face turned
away from the side to be operated upon. The surgeon
should stand upon the affected side. A curved incision is
made from a little external to the symphysis of the lower
jaw, downward and outward, to just above the greater cornu
of the hyoid bone, and upward and outward to just in front
of the facial artery at the lower edge of the lower jaw.
Incise the skin, the superficial fascia and platysma, and the
deep fascia. Clear the submaxillary gland and retract it
well upward. Divide the fascia below the gland by a trans-
verse incision. Find the posterior edge of the mylo-hyoid
and the bellies of the digastric. Catch one of the digastric
tendons and have it hooked down and out (Treves). Clear
the hyoglossus muscle with a director; find the hypoglossal
nerve and ranine vein and draw them a little upward. Divide
the hyoglossus muscle transversely a little above the hyoid
bone and below the level of the hypoglossal nerve, find the
artery, and pass the needle from above downward.

Dorsalis Pedis Artery.—The /Zne of the dorsalis pedis
artery is from the middle of the front of the ankle-joint to
the middle of the base of the first interosseous space.

Anatomy (Pl. 6, Fig. 1).—The dorsalis pedis is a continua-
tion of the anterior tibial artery, and it runs from the bend of
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the ankle to the proximal extremity of the first interosseous
space, where it divides into the dorsalis hallucis and the
communicating arteries. The artery rests, from above down-
ward, upon the astragalus, scaphoid, and internal cuneiform
bones, and at its point of bifurcation lies between the heads
of the first dorsal interosseous muscle. It may lie in some
persons a little external to this course. It is held upon the
bones by a distinct layer derived from the deep fascia. This
artery is covered by skin, by superficial and deep fascia,
and by the annular ligament above, and is sometimes partly
overlaid by the extensor proprius pollicis muscle, and is
crossed, just before its bifurcation, by the innermost tendon
of the extensor brevis muscle. The inner tendon of the
extensor communis digitorum is to the outer side of the
vessel ; the tendon of the extensor proprius pollicis is to the
inner side and is a guide. The artery is ligated in the dorsal
triangle of the foot—a space which is bounded above by the
lower edge of the annular ligament, externally by the inner
tendon of the extensor brevis, and internally by the tendon
of the extensor proprius pollicis. The artery has venz
comites ; the anterior tibial nerve lies, as a rule, to its inner
side, and the inner division of the musculo-cutaneous nerve
to its outer side in the superficial parts. The anterior tibial
nerve may be found upon the artery or to its outer side.
Operation (Pl.6, Fig. 2).—In this operation the position of
the patient is supine with the legs and feet extended. The
surgeon stands below the extremity, cutting from above
downward. Make an incision two inches in length along the
arterial line, beginning opposite the lower edge of the annular
ligament and running along by the tendon of the extensor
proprius pollicis; cut through the skin, superficial fascia, and
deep fascia; have the toes extended; retract the tendon of
the extensor proprius pollicis inward and the tendon of the
extensor communis outward ; clear the artery, find the nerve,
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try and separate the ven® comites, and pass the needle from
the nerve.

Anterior Tibial Artery.—To locate the /ine of the anterior
tibial, find a point midway between the head of the fibula and
the tuberosity of the tibia, drop one inch, and draw a line
from the second point to the middle of the front of the
ankle-joint.

Anatomy.—The anterior tibial artery is one of the terminal
branches of the popliteal ; it arises opposite the lower border
of the popliteus muscle, passes forward between the two
heads of the posterior tibial muscle, comes to the front of
the leg through an opening in the interosseous membrane,
and runs down to the middle of the front of the ankle-joint.
In the upper two-thirds of its course it rests upon the inter-
osseous membrane, to which it is fastened by firm fascia; in
the lower third it lies first upon the front of the tibia and
then upon the anterior ligament of the ankle-joint. For
its upper two-thirds the artery has the tibialis anticus muscle
just internal to it; at the junction of the middle and lower
thirds the extensor proprius pollicis comes from the outside
and lies either upon the artery or to its inner side for the
rest of its course. Externally in its upper third is the ex-
tensor communis digitorum, in the middle third is the
extensor proprius pollicis; in the lower third, the proprius
pollicis having crossed, the extensor communis again. The
artery is covered by skin and by superficial and deep fascia.
In its upper third it is deeply set between the muscles; in
its middle third it is less overlaid by muscle; in its lower
third it is superficial except where it is crossed by the
extensor proprius and where it is covered by the annular
ligament. The artery has venz comites. In the lower three-
fourths of its course it is accompanied by the anterior tibial
nerve, which in its course in the upper third of the leg is
external to the artery; in the middle third it is external and

LY
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a little in front of the artery; and in the lower third it is ex-
ternal to or upon the artery (Pl 5, Fig. 5).

Operations—The ligations of the anterior tibial (Pl s,
Fig. 6) are (1) in the lower third; (2) in the middle third;
and (3) in the upper third. In all these ligations the sur-
geon stands outside of the extremity, cutting from above
downward on the right side and from below upward on the
left side.

Ligation in the Lower Third—This operation is prac-
tically the same as that for the dorsalis pedis. Make an
incision three inches long in the line of the artery and over
th