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PREFACE.

THE scientific portion of a surgical education was formerly re-
garded as something apart and ornamental, but it has now become
an eminently practical feature of the student’s curriculum.

No young practitioner can be regarded as thoroughly equipped
for surgical work who is not both a good pathologist and an expert
bacteriologist. The confidence born of a knowledge of Pathology
and Bacteriology enables him to assume grave responsibilities and
to grapple successfully with the most complicated problems. It is
from men thus equipped that we have a right to hope that the
future masters of surgery are to be evolved.

An attempt is therefore made in this book to associate pathologi-
cal conditions as closely as possible with the symptoms and treatment
of surgical diseases, and to impress upon the student the value of
these lines of study as a firm foundation for good clinical work.

It is the Author’s hope that the following pages will present to a
large number of practising physicians, in a readable forin, many
subjects that received but little attention when they graduated.

The illustrations by Mr. William J. Kaula are, with one or two
exceptions, original. The drawings of microscopical sections are
taken from specimens prepared for the purpose, and are intended
to illustrate as closely as possible the results of modern micro-
scopical technique.

The Author takes this opportunity to acknowledge his indebted-
ness to Dr. Arthur K. Stone for valuable assistance, and to express
his appreciation of the courtesy extended to him by many of his
colleagues during his labors.

BostoN, Mass.,,
December, 1894. |
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SURGICAL PATHOLOGY AND THERAPEUTICS.

. BACTERIOLOGY.

IF one were to search literature for the earliest accounts of the
germ-theory of disease, it might be necessary to consult the oldest
writings of which we have any knowledge, for even among the
ancients there were those who thought that disease was due to the
invasion of the system by minute organisms. But it remained for
Leeuwenhoek, in 1675, actually to demonstrate with his rude micro-
scope the presence of infusoria in the saliva. The theory of a con-
tagium vivum was taken up from time to time after that date, and
Robert Boyle, a promninent writer of the same century, maintained
that he who obtained a proper comprehension of fermentation
would be able to interpret satisfactorily the various phenomena of
disease, particularly of fevers. Spallanzani, in the eighteenth
century, and after him Gay-Lussac, in 1810, experimented with
fermentation. Cagniard-Latour and Schwann, in 1837, recognized
that alcoholic fermentation was due to the presence of a living
organism, the yeast plant ; but this view was opposed with all the
weight which the authority of Liebig could bring to bear upon it,
who believed that fermentation was of a purely chemical origin.

In 1840, Dr. Farr applied the term ‘‘zymotic’’ ({Vpwas, a fer-
ment) to certain diseases supposed to be due to a fermentative pro-
cess. Ten years later Davaine demonstrated the bacillus anthracis
in the bodies of animals which had died of splenic fever. It was
at that time thought, however, that disease might arise de nozo,
and that, although organisms might be present, it was possible that
they might have been formed by ‘‘spontaneous generation.” It
was not, however, until Pasteur, in 1858, unveiled the mysteries
of fermentation, and later disproved the theory of spontaneous
generation, that the relation of micro-organisms to disease began
to be understood. Pasteur’s law of fermentation has been likened
in its importance to Newton's law of gravitation. It is undoubt-

2 17



18 SURGICAL PATHOLOGY AND THERAPEUTICS.

edly to him that credit should be given for furnishing the first
reliable data from which the modern science of bacteriology has
been evolved. Davaine, stimulated by Pasteur’s researches, re-
newed his studies of the bacillus of anthrax, and fully identified
the organism as the cause of the disease. This bacillus may there-
fore be placed, chronologically, at the head of the list of patho-
genic bacteria.

Pasteur showed also that putrescence is a form of fermentation
due to the presence of micro-organisms, and he demonstrated that
the changes taking place in the secretions of a wound were of a
similar character. It was at about this time (1865) that Lister began
to appreciate the bearing of this scientific work upon surgery, and
commenced his studies upon the antiseptic treatment of wounds.
This gave a powerful impetus to the study of the relation of micro-
organisms to disease. No great advances were made at first, and
much of the work done by Pasteur and his pupils at that period in
the study of the diseases of man suffered for the want of suitable
methods of investigation. Bacteria were cultivated almost exclu-
sively in liquids, the bouillon of Pasteur. The cut surface of
potatoes was found to give an idea of the coarse appearance of the
growths, which the bouillon failed to show. When, finally, solid
media were substituted as soil for the growths of the organisms—
an improvement for which we are indebted to Koch, the great
Gerinan observer—the separation of bacteria, and consequently
their identification, for the first time became possible.

Bacteria belong to the lowest order of the vegetable kingdom,
and, with a few apparent exceptions, they may be said to form one
group of the fungi, the schizomycetes or fission-fungi, in distinction
from saccharomycetes or yeast-fungi, which produce alcoholic fer-
mentation, and the mucorini or mould-fungi. The fungi are chiefly
distinguished by the absence of chlorophyll, and therefore by their
lack of power to assimilate inorganic substances, being thus depend-
ent for their food upon living or upon dead organic matter ob-
tained from other plants or from animals. Bacteria derive their
name from pBaxrypeoy, a rod, which many of them resemble in
shape.

The developed organism is in form a cell with a membrane and
contents, but no nucleus. ‘The contents consist of a more or less
homogeneous protoplasm. This protoplasm possesses, in common
with the nuclei of the cells of the tissues of the body, the property
of being strongly stained by the aniline dyes. It is surrounded by
a delicate membrane, which, according to Thoinot, appears like a
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condensation of the peripheral layers of the protoplasm, from
which it is with difficulty separated. According to De Bary, this
membrane is a condensation of the innermost and most compact
layers of a gelatinous envelope, and consists of a substance closely
allied to cellulose. When stained with aniline dyes the difference
between protoplasm and envelope is not visible, but by special
methods of treatment the contents may shrink, and the envelope
then becomes more apparent; or, when treated with water, the
outer layers swell up and their gelatinous nature becomes evident.
The cells thus appear to be enclosed in a capsule. During the
process of division this material holds the organisms together, and
forms at times a zooglcea, or glue-like mass, in which they are im-
bedded. It is this material which may give the cultures their form
and consistency when growing on solid or in fluid media. In
water it collects at times in large masses after the enclosed bacteria
have attained their growth and have died, and becomes an efficient
aid in the sand filtration of water-supplies. Many of the bacterial
growths are in the presence of oxygen highly colored, being red,
vellow, green, or blue. According to some this coloring matter is
in the protoplasm, but according to others it lies outside the cells,
as in the case of the bacillus prodigiosus, a beautiful red growth,
where the pigment is in granules which have been exuded.

A considerable number of the bacteria possess no movement
whatever. Among these are the entire family of micrococci and
some bacilli, as the anthrax and tubercle bacilli. The great major-
ity of bacteria are, however, according to the conditions under
which they live, able to change from the motile state to the non-
motile, or vice versd. When examined in fluid they may be seen
moving about in serpentine-like curves, or they may have a sort of
oscillating movement around a central axis. These movements of
the bacilli are supposed by some to be effected by cilia projecting
from different portions of their bodies, but these prolongations have
been shown to be continuous, not with the protoplasm, but with the
cell-membrane, and therefore, according to some authorities, are
not organs of locomotion. Moreover, many bacilli which have
active movements are found to possess no cilia whatever, being
propelled by the vibratory movements of the flexible cells. The
oscillations of the micrococci, so familiar to all observers, are not
true movements of the cells, but are due to molecular agitation,
the so-called ‘‘ Brownian movement.”’

The principal forms of bacteria are the small globular forms, or
micrococci (x0xxo7, a berry), the bacilli or staff-shaped bacteria,
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of the daughter-cells thus formed. If the mother-cell is origin-
ally separated from other cells, this division forms the so-called
‘““diplococcus.”” If, on the contrary, a number of cocci are attached
to one another and remain so during division in a linear direction,
we have the ‘‘ streptococcus’’ formation. If the fission takes place
in two directions perpendicular to one another, we have as a result
an arrangement of the cells such as is seen in the micrococcus
tetragenus. If, however, segmentation takes place in different
directions in the different cells, then we obtain the grouping of
cells characteristic of the ‘‘staphylococcus.”” Each form of micro-
coccus develops according to one of these methods alone, and never
varies in its mode of growth. The bacilli elongate slowly before
fission, but the division of this form is not so easily recognized as
that of the cocci.

A number of bacilli and a few spirilla, after going through dif-
ferent stages of development, ultimately undergo sporulation before
the cell is finally destroyed. When sporulation takes place, the
protoplasm seems to shrink together at certain points into denser
masses, that may grow in a few hours to an oval, a round, or even
a staff-like, structure, which refracts the light more strongly than
the surrounding protoplasm. The spore thus formed possesses an
extremely dense enveloping membrane, which, like the covering
of vegetable seed, protects it from external influences until it can
find conditions favorable for future growth. The cell is some-
what distended by the spore, which may occur either in the middle
or at the pole. While the spore is growing the protoplasm disap-
pears, and a clear, refractive material takes its place. When it has
reached its full development, the cell-membrane undergoes a gelat-
inous softening, the cell breaks up, and the spore becomes free.
There is usually only one spore to each cell ; as to the nature of its
contents nothing is really known. The vitality of the spore is
shown by the fact that it will resist a temperature more than double
that which suffices to destroy the bacillus. When, however, the
spore begins to develop into a bacillus, it loses its tough envelope,
elongates, and assumes the appearance of the mother-cell from
which it escapes. At this period it is much more easily destroyed
even than the bacillus, which when full grown has of course a
much stronger membrane than the newly-formed organismm. The
conditions most favorable to spore-formation are those under which
the nutriment for the bacilli has been exhausted and they are about
to die. ‘The cells may then leave behind them the seed for a future
growth.
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Bacteria, like all vegetable cells which do not contain chlo-
rophyll, being unable to obtain for themselves sustenance from
inorganic materials in the air or in the soil, grow only where
organic material is present for their nourishment. They are to be
found where organized life exists, except in the interior of the
healthy organs of the body—in the air, in soil, in water, in cloth-
ing, on the surface of our bodies, and in the intestinal canal. They
grow best in alkaline or neutral media, and multiply, under favor-
able conditions, with the most astounding rapidity : according to
Cohn, a bacterium divides into two in the space of an hour, then
into four at the end of a second hour, and into eight at the end of
three hours. In twenty-four hours the number will amount to
more than 16,500,000. ‘‘At the end of two days this bacterium
will have multiplied to the incredible number of 281, 500,000,000.

. . . The bacteria issuing from a single germ would fill the ocean
in five days.” Fortunately, the special conditions under which they
can grow do not permiit of any such rapid development. It is chiefly
in dead organic substances that they find this favorable soil. It is
now well understood that the process of decomposition is not only
accompanied by them, but that through them alone it is also begun
and carried on. To quote Cohn again: ‘ Without the activity of
bacteria all created things would retain their form and structure
after death as well as the Egyptian mummies, or the wrecks sunk
in the Dismal Swamp, or the bodies of the mammoth and rhino-
ceros frozen for untold thousands of years in Siberian ice with
uninjured hair and hide.”

Those bacteria which are concerned in the decomposition of
dead substances of organic origin are called ‘‘saprophytic’’ or
‘“‘saprogenic’’ (from eampdc, putrid). A small number, however,
grow in the living bodies of higher organisms. These develop at
the expense of the tissues, and are, therefore, genuine parasitic
organisms, whence they derive their name. Inasmuch as their
presence in the body causes a morbid condition, they are generally
called ‘‘pathogenic bacteria.” Most of the parasitic organisms
are, however, capable of growing in decomposing matter, and
therefore may be saprophytic.

In general it may be said that bacteria develop best at temper-
atures varying from 30° to 40° C. There is little growth below
20° C. or above 40°.C. The saphrophytic forms prefer a tempera-
ture of about 24° C. ; the pathogenic organisms grow best at or
near the temperature of the body.

In studying the fermentations Pasteur discovered that certain
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organisms could live without oxygen, and these he called anaérobic,
while others were able to multiply only in the presence of air. The
latter he called aérobic.

The greater portion of the bacteria are aérobic, a slight dimi-
nution in the amount of oxygen being sufficient to prevent their
development. Others, however, can grow well in media rich in
oxygen, but are able also to grow where there is no oxygen. The
latter are sometimes called the ‘‘ facultative-aérobic bacteria.”” Most
of the pathogenic bacteria belong to this variety. The oxygen in
the body, with the exception of the lungs, is not present in large
quantities, and what little is found there is soon consumed. As illus-
trating the action of the two kinds of bacteria, it may be well to
give the following summary of Pasteur’s theory of fermentation
in decomposition:

The process begins some twenty-four hours before outward manifestations
are perceptible. During this time the bacteria (or the microbes, as Pasteur
prefers to call them) fall upon the fluid, and the aérobic forms multiply with
great rapidity, absorbing all the oxygen in the fluid. Owing to their great
numbers, the fluid becomes cloudy. If the fluid is so shut off that oxygen
cannot get at it, the aérobic forms die and are deposited at the bottom of the
vessel. When all the oxygen is used up, the anaérobic begin to develop, and
the process of decomposition advances in a corresponding ratio. If air is
admitted, the aérobic organisms form a scum (mycoderma) on the surface,
and gradually shut off all access of oxygen, so that the other variety may be
able to develop. Mould-fungi may be found in this layer. Two chemical
processes are going on in the mean time, owing to the action of the two
varieties. The anaérobic cause a fermentation in the deeper parts by chang-
ing the nitrogenous compounds into simpler but still complex combinations,
while the aérobic, living at the expense of free oxygen, decompose these
combinations still further until they are reduced to the simplest binary com-
binations, water, carbonic acid, and ammonia. Although true fermentation
is due to an organism that does not feed on oxygen, yet the process will go
on better when free access of air is given, as this provides for the aérobic
form. which is essential for the beginning and end of the process. If the
decomposition is fully completed, the organisms die, and their remains will
be destroyed by other bacteria; and this process will go on until the organic
material is completely separated into the constituents of the atmospheric
and mineral kingdoms.

Light has also an influence upon the growth of bacteria; that is,
the presence of sunlight is distinctly unfavorable to their develop-
ment.

Very important factors in the etiology of surgical diseases are
the chemical products of the micro-organism, whether developed
inside or outside the body. The saprophytic bacteria, although
they are non-pathogenic, may produce powerful poisons by setting
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We come now to the study of these organisms, but all that
will be attempted here will be to give a general idea of the best
methods now in use in bacteriological laboratories. For details
of this part of the subject the reader is referred to the text-books of
Frinkel and Baumgarten in the German language, Cornil and Babes
in the French language, and Sternberg’'s Manual of Bacteriology.

Before the methods now in use were adopted it was extremely
difficult to see the very minute organisms under the microscope.
In the process of staining and preparing a thin section every-
thing was done to bring out as clearly as possible the anatomical
elements of the tissues. The magnifying power used was suf-
ficiently high for examining cells and fibres; higher powers cut off
the light and made the picture obscure. There was obtained by
the methods then employed a good view of what is called the
‘‘structure picture;”’ that is, the anatomical structure of the spe-
cimen was satisfactorily observed. Now, in order to see bacteria
properly, the specimen must be so arranged as to see as little as
possible of the structure picture. These details are seen because
their refractory power is different from the fluid in which the sec-
tion lies. If the refracting powers were the same, these objects
would not be seen. The elimination of the structure picture is
accomplished by the Abbe condenser, which is placed beneath the
object and between it and the mirror. In this way many more rays
are collected and focused on the object than those thrown by the
mirror alone. The field of vision is flooded with light even when
very high powers are used, and the structure picture now disap-
pears. If at any time it is desired to make the tissues more apparent,
all that is necessary to do is to cut off some of the rays with the
diaphragm, and a return can then be made to the conditions which
existed when no condenser was used. The bacteria must be colored
very deeply or they will also be obscured. The staining fluids in use
in 1870 were principally carmine and hzmatoxylin. These fluids
stained nuclei well, but they also stained the other elements of the
tissue, and had but little if any power to stain bacteria. When the
aniline dyes were tried a few vears later, it was found possible to
color the nuclei of the cells and the bacteria with great perfection.
The picture thus obtained is called the ‘‘color picture.” If now
it is desired to obtain the color picture alone, the condenser must
be used without any diaphragm, but if it is desired to examine the
structure of an uncolored section, if the condenser is used there
must be employed the narrowest diaphragm in order to bring out
the details.
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methyl-violet, methyl-blue, fuchsin, and Bismarck-brown. ‘The
element in them that holds the coloring matter is of a basic cha-
racter. The acid dyes, as eosin and acid fuchsin, are used to obtain
a diffused contrast stain in the tissues.

With the basic dyes an excellent ‘‘ color picture can be obtained."’
The acid dyes bring out not only the nuclei of the cells of the tis-
sues, but their protoplasm also, and therefore produce more of a
‘‘structure picture,”” while the bacteria are hardly stained at all.
The dyes seem to color the bacteria by virtue of a chemical action.
They are usually dissolved in concentrated alcohol by shaking up an
excess of the powder in alcohol and allowing it to stand and settle,
and the fluid is then filtered immediately before use. These solu-
tions are kept on hand and are diluted for use. A flask should be
filled two-thirds with distilled water, and the alcoholic solution is
then added drop by drop, as long as the fluid in the flask remains
transparent. )

Gentian-violet is a strong and very desirable coloring agent, but
it can easily overstain.

Methyl-violet is less powerful, but also less durable.

Fuchsin is one of the finest coloring agents: it does not over-
color and is very durable.

Bismarck-brown, which colors slowly, is usually employed as a
diffuse stain, and it would probably not be used at all except that
it is very suitable for photography.

Many of the dyes can be reinforced and finer details can be
brought out when desired by the addition of mordant substances,
such as alum and carbolic acid. Ziehl's solution, used for this
purpose, consists of the following ingredients :

Fuchsin, gm. I.
Alcohol, c.c. Io.
Carbolic acid, 5 per cent. solution, c.c. go.

Heating the solution during the staining process also makes the
coloring more intense and durable. A high degree of heat is, how-
ever, not suitable for sections, but rather for dried specimens on
the cover-glass, as will presently be seen.

If the preparation has been too deeply or generally stained, the
excess can be removed by washing out in water or in alcohol. A
weak solution of acetic acid may be emploved for this purpose.

One of the best ways of demonstrating the presence of bacteria
in tissues is that known as ‘‘Gram’s method.”” The preparation
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and the slide can readily be cleansed if a permanent specimen is
not desired, but, if this be done, great care must be taken of the
lens.

There are one or two modifications worth mentioning. If it is
desired to remove any ha@moglobin present, the glass should, after
drying, be placed for a few seconds in a 1 to 5 per cent. solution of
acetic acid, and, after washing in distilled water, be dried again
before staining. If it is desired to clear up the specimen so that the
cells shall not be visible under the microscope, there can also be used
the acid, or, better still, two or three drops of a 33 per cent. solu-
tion of potash or soda in a watch-glass of distilled water. This
leaves the contours of the nuclei still faintly visible. Masses of
fat are undesirable in such specimens for they confuse the picture
and are likely to give deceptive imitations of bacteria, owing to
the crystals which form. This material is disposed of by heating
the cover-glass after allowing a drop of the dilute potash to fall
upon the specimen. The fat is then dissolved and becomes invis-
ible. ‘The same purpose can be effected by dipping the specimen
in chloroform and afterward in alcohol. The specimen, when satis-
factorily prepared, may be mounted in water, and Frinkel strongly
recommends this to be done, as the shape of the bacteria is thus pre-
served and their membranes are better shown. If it is necessary
to mount them in a permanent shape, the specimens can be placed
in Canada balsam, dissolved in xylol rather than in chloroform,
as the latter robs the bacteria of the coloring matter and the speci-
men quickly fades.

It is exceedingly difficult to stain spores. By the ordinary
methods of staining spores remain uncolored and appear as highly-
refractive bodies, which are better seen in recent cultures, owing
to the contrast with the highly-colored protoplasin of the young
bacilli. Spores may, however, be stained if they are exposed for
some time to heat. The cover-glass containing the specimen to be
stained may be placed in a hot-air oven at a temperature of 120° C
for an hour, or at a higher temperature for a shorter time, or it
may be passed eight or ten times through the flame of a Bunsen
burner. The spores may then be stained with an aqueous solution
of fuchsin or methyl-violet. This method so injures the bacilli
that they do not color as well as usual. If a double staining is
desired, Moller's method may be used.

According to Mdller, the material is placed on a cover-glass, and is allowed

todry ; it is then passed three times through a flame, or is left for two min-
. utes in absolute alcohol ; it is then placed in chloroform for two minutes and
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washed in water, and afterward from half a minute to two minutes in a 5 per
cent. solution of chromic acid, and again washed in water ; a solution of car-
bolic fuchsin! is now poured over the glass, which is heated in a flame until
boiling occurs for sixty seconds, when the solution is poured off and the
preparation is decolorized in a 5 per cent. solution of sulphuric acid and
washed in water. It is next placed in an aqueous solution of methylene-blue
or of malachite-green, and again washed in water. The preparation is now
dried and mounted in balsam. The spores are stained dark red, and the
protoplasm of the bacilli is blue or green.

To prepare pathological specimens for bacteriological study the
portions to be examined should be cut into pieces about half an
inch square and placed in absolute alcohol. The alcohol must be
changed once or twice, and at the end of a few days the specimens
are ready for the section cutter.? The sections can be taken out of
water or alcohol and placed in a dilute coloring fluid for from five
minutes to an hour or more. They are then placed in 4cidulated
water or in 60 per cent. alcohol to remove the excess of coloring
matter; they are washed afterward in water, which must be re-
moved by alcohol before placing the sections in oil of cloves, or,
better, in oil of cedar, whence they are taken and permanently
mounted in Canada balsam. If a section is overstained, washing
in alcohol will remove the superfluous color better than water.
Alcohol is sometimes too powerful in its bleaching effects, and it
is therefore desirable to remove the water by evaporation before
placing the section in oil. If it is desired to make a double stain-
ing, Bismarck-brown in weak solutions or picrocarmine may be
used. Frinkel thinks it is better to reverse the process; that is,
to stain the nuclei first and the bacteria afterward. It requires
considerable experience to distinguish readily all objects which are
of non-bacterial origin, but closely resembling micro-organisms.

Examination with the microscope alone would not have accom-
plished a great deal in the science of bacteriology. It was neces-
sary at first, in order to preserve live bacteria for study, that a
medium should be provided in which thev could grow. Although
Pasteur accomplished a great deal with his bouillon culture-fluids,
it was found that there were certain disadvantages inherent in this
method of investigation that offered obstacles to further progress.
The facility which a fluid offers for indefinite growth in every
direction makes it exceedingly difficult to separate the different
varieties of bacteria from one another. This differentiation was
attempted by taking an exceedingly small quantity from one flask
and placing it in a fresh flask, and later repeating the same opera-

1 See page 57, Surgical Bacteria. 2 See Appendix.



BACTERIOLOGY. 3r

tion, until finally the dilution was so great that but one organism
was found in each drop, and the special form was thus obtained.
The slightest error in the process, however, speedily. reproduced
an impure culture. It was Koch’s great merit to have systematized
the first rude attempts to grow bacteria on solid culture-media and
to bring the art of culture to its present state of excellence, though
undoubtedly we are as yet but upon the threshold of this new field
of science.

The great advantage of the solid-culture method lies in the
opportunity which it gives to isolate the different varieties of bac-
teria from one another. Having accomplished this, bacteria can
now be planted rapidly from fresh growths until the organism has
passed through several generations, with the certainty that there
will result a growth which is not only a particular kind of bacteria,
but one that has now become entirely disassociated from the orig-
nal source from which it was taken. To provide a suitable soil the
soil must not only contain those ingredients which bacteria need
for their growth, but it must also resemble, as nearly as it can be
made, the chemical constitution of those tissues which the organ-
ism attacks. It is also absolutely necessary that the material used
must entirely be free from organisms of any kind, and that it
must be sterilized thoroughly. For fluid culture-media a watery
extract of meat or a bouillon is used ; for the solid culture-media
an admixture of gelatin, or a Japanese substance known as ‘‘agar-
agar,” or coagulated blood-serum, potato, or egg-albumin, etc., is
employed.

Sterilization of culture-media is a most important feature of
bacteriological technique. It may be effected by heat or by filtra-
tion. The former method is the one chiefly employed.

Bacteria which do not form spores are killed at a comparatively
low temperature. Sternberg found that the pyogenic cocci required
the highest temperatures, and that they were killed by an exposure
for ten minutes to a temperature of 62° C. All bacteria are de-
stroyed in one or two minutes, in the absence of spores, by exposure
to the action of boiling water or of steam. A very much higher
temperature is required for the destruction of micro-organisms
when dry heat is used. The spores of bacilli have a much greater
resisting power, and in some cases are not destroyed by a boiling
temperature maintained for several hours; but the majority are
killed by being subjected to the boiling temperature of water for a
few minutes. Fractional sterilization is employed for certain nutri-
ent media, for the reason that prolonged boiling may injure them.
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can be obtained rapidly with a small quantity of water. It has the
advantage also of great simplicity. The autoclave is a form of
sterilizer by means of which steam can be obtained under pressure.
Under these conditions a single sterilization at a temperature of
115° C. for half an hour suffices. This apparatus is, however,
expensive.

Test-tubes which are to contain the nutrient media are plugged
with cotton, which acts as a filter, allowing the access of air, but
preventing the entrance of bacteria.  After sterilization in the
hot-air oven the tubes are ready to be charged with the nutrient
media. The bouillon peptone-gelatin is subjected to a temperature
of 100° C. for ten minutes at intervals of twenty-four hours, four
days in succession. Bouillon and agar-agar jelly may be prepared
in the same way or be steamed once for an hour. The sterilization
of culture-material should be tested by placing it for a
few days in an incubating oven at 30° to 35° C.

The culture-media should be slightly alkaline, and
should resemble as closely as possible the fluids of the
body.

To make a suitable bouillon, cut up 500 grammes of lean
meat, place it in a pint of water, and let stand for twelve hours
in a cool place. Now squeeze through a loose cloth, a little
peptone being then added to take the place of albuminous
substances precipitated on heating. Boil in a water-bath or
in steam three-quarters of an hour, and neutralize with a satu-
rated solution of the carbonate of soda. Boil again one hour,
and the coagulable albuminoids will be precipitated or will
float upon the surface. Filter through paper wet with distilled
water. The bouillon must still be kept alkaline, or at least
neutral, and should not, after repeated boiling, become in the
least cloudy. The white of an egg, added before boiling, helps
to clear up the fluid. The fluid thus prepared should be placed
in sterilized test-tubes, and the tubes thus charged must finally
be sterilized by the fractional process.

Bouillon is a good material to use if it is desired to
measure a given number of bacteria, as each drop will
always have about the same number, or if it is desired
to watch their development in the hanging drop or to
obtain large numbers of bacteria. One of the first
forms of solid media used was the cut surface of F'G. 2— Potato-
cooked potatoes. culture.

A practical method for preparing potatoes for planting bacteria is as
follows : Good-sized potatoes should be selected, and the ends sliced off.
They are then punched with an apple-corer. Cylinders about two inches in

3
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A great many forms of organisms will not grow upon any of
these culture-soils or on any that are now used. This can easily
be demonstrated by trying to inoculate them with a drop of saliva
which under the microscope can be seen to contain a great variety

FiG. 3.—Method of Filling Test-tubes with Nutrient Material.!

of organisms. The resulting culture will contain but compara-
tively few of these forms. About 10 ccm. of the culture-media are
placed in each test-tube. The gelatin is allowed to harden with
the test-tubes in the vertical position, and is inoculated by thrust-
ing the platinum needle, charged with the infected material, into
the gelatin. This is the so-called ‘‘stab-culture’ or ‘‘stick-cul-
ture.”’ The agar-agar and blood-serumn are usually allowed to
solidify while the test-tube is in an oblique position, thus giving as
large a surface as possible for the bacterial growth.

If, now, there is a great variety of bacteria growing in a speci-

! The funnel containing the material to be used is protected from the air by a plate of
glass. A rubber tube connects the funnel with a pointed glass nozzle, and the flow of fluid is
controlled by a Mohr check-cock. A plug of cotton is held between the fingers of the

right hand, and the tube is held in the left hand. On the right are the empty sterilized tubes,
and on the left are the baskets containing the tubes which have been filled.
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usually allowed to harden by placing the tube in an oblique posi-
tion. ‘This allows the culture to grow upon the surface and in the
presence of oxygen. As a rule, the gelatin and agar cultures will
live for three or four mmonths; it is better, however, to renew the
cultures every six weeks.

The anaérobic bacteria are much more difficult to cultivate.
The culture-media must be treated with substances which rob them
of their oxygen. The organisms must thoroughly be mixed with
the gelatin. After spreading the fluid gelatin containing these
organisms on plates, they are covered, before hardening, with thin
leaves of mica to cut off the oxygen, and are sealed up by paraffin
poured over the edges of the mica. Or the gelatin may be boiled
in the test-tube before the bacteria are mixed with it, and then
quickly hardened. The boiling process drives out the oxygen, and
the deeper layers in the tube are protected from oxygen by the
upper layvers, and anaérobic bacteria can then be made to grow.
This method, which has the advantage of supplying different
amounts of oxygen, is available for those anaérobic forms that can
grow where there is no oxygen, but prefer oxygen. They will be
found in the upper layers of the tube. Those which can only grow
where there is no oxygen will be found at the bottom of the tube.

If the gelatin in a tube is punctured by a platinum needle
armed with anaérobic bacteria, the deeper portions only of the
puncture line will show signs of growth ; as the layers are reached
where oxygen still exists, the growth will stop. Eggs may be
used for the same purpose. A small puncture having been made
and the organisms introduced, the hole is sealed up with collodion.
The small amount of oxygen existing in the egg is soon replaced
by sulphuretted hydrogen. A method of cultivating anaérobic
bacteria in the presence of hydrogen gas will be described in con-
nection with the tetanus bacillus.

If it is necessary to keep the culture medium at a high temper-
ature, an oven must be provided for the purpose. That now
generally in use has a double wall which contains water heated
bva gas-jet. The degree of heat is indicated by a thertnometer
and is regulated by somme automatic arrangement. The escape of
heat from the sides of the oven is prevented by a felt jacket.

The action of the pathogenic bacteria in disease is not yet fully
understood. One of the earliest theories assumed that the presence
of bacteria in large numbers in the organs acted mechanically to
inpair their functions. This is probably true to a limited extent
only. According to Frankel, their action is explained by the
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It is a well-known fact that ptomaines can be separated from .
their bacteria, and, if introduced into the body, can produce local
or general disease. That apparent suppuration can be produced
experimentally in this way has finally, after much discussion, been
determined in the affirmative. Introduced in large quantities,
ptomaines may excite grave constitutional disturbance. These
substances are not, however, multiplied and reproduced within the
body ; they exert only a passive role. Such a condition is known
as ‘‘intoxication’’ or ‘‘toxic infection,’’ as distinguished from the
‘‘ septic infection”’ of bacteria.

The question of immunity of the living body to the action of
certain bacteria is one which has received a vast amount of atten-
tion, and is still unsettled. Leading up to this question is that of
the mitigation of the virulence of bacteria and the production of a
vaccine, as first broached by Pasteur. ‘This change in the activity
of the organismns may be produced by allowing them to grow for
an unusually long time in their culture-media. Iu this way the
power to develop in the living body seems gradually to be lost.
This change in the bacteria shows itself in a more vigorous growth
upon the soil than took place at first, when it was less accustomed
to its situation. The organisms of chicken cholera and anthrax
were first successfully cultivated so as to produce a ‘‘ vaccine’’ for
these diseases.

Another way of weakening the action of the bacteria is to mix
with the culture-media certain chemical substances which are
poisons to them, but not sufficient in amount to kill them. Roux
weakened the anthrax bacillus in this manner by mixing bichromate
of potash with the bouillon. This experiment suggests an expla-
nation of the cause of the insusceptibility of certain animals to some
forms of bacteria which are passed through them, owing to the pres-
ence of peculiarly hostile chemical compounds in their blood. A
weakening of their power is also brought about by exposure to
atmospheric pressure, sunlight, and high temperatures. The cause
of the weakening of virulence is supposed to lie in a degeneration
of the bacterial cell-protoplasm, but there is no marked change
visible to the eye.

How far this process of protective inoculation can be carried
in the control of disease is a verv doubtful question, but the fact
has been definitely established that under certain circumstances
a mitigated virus can render the most virulent poison harm-
less. Bitter has shown that the bacilli of the anthrax vaccine
develop only in the immediate neighborhood of the point of infec-
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cytes, like their ancestors, the amcebee, had a certain instinctive
propensity, in search of material for their nourishment, to consume
the invading organisms. Hence the term ‘‘phagocyte.’”” The
protective influence of vaccination was supposed by this observer
to be due to the power which the consumption of weaker forms of
bacteria gave to the leucocytes to devour the more virulent varie-
ties. ‘The opponents of the phagocytosis theory, who are numer-
ous, claim that the phagocytes eat up the bacteria only when the
latter have been killed by other influences. It should be men-
tioned that the leucocytes are not permanent bodies, therefore a
capacity on their part for transmitting this acquired power to their
descendants must be assumed if this theory is adopted.

Although the phagocyte theory seems to play a certain réle in
the problem of immunity, the general weight of opinion seems at
present to be opposed to this very attractive theory in its entirety,
and to lean to the view that predisposition to disease means a
favorable culture-soil for the bacteria in question, and immunity
from disease means a soil unfavorable to those organisms. The
chemical constitution of the blood-serum is therefore probably a
more important factor in resisting or in favoring the invasion and
growth of bacteria than any peculiar powers possessed by the white
blood- corpuscles

When it is realized how hard it is to cultivate certain forms of
bacteria on artificial media, it does not seem surprising that the
varying condition of the chemical constitution of the blood and
tissues of different animals, or the changes occurring at different
periods of life of the same individual, should produce soils at times
unfavorable to the growth of pathogenic bacteria.

Buchner thought that this destructive power of the blood-serum
lay in the amount of salts it contained and the albuminates with
which they are combined. If, for instance, a rat is treated with
phosphate of lime, which causes a production of acid in the body,
the high grade of alkalinity of the blood will disappear and the
animal will become susceptible to the anthrax bacilli. If a large
nmnber of bacilli are injected into the same kind of animal, a
similar result will follow, for, although many of the bacilli are
killed by the unfavorable conditions they meet with in an insus-
ceptible animal, the dying organisms liberate acids and pave the
way for an invasion of the system by the survivors. It should not
be forgotten that an antagonism exists between the healthy living
tissnes of the body and bacteria. If these organisms gain an
entrance into the circulation, they usually disappear rapidly. It
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The liquefaction of the gelatin appears to be due to the presence
of a soluble peptonizing ferment which is excreted by the aureus.
It has also the power to peptonize albumin. It has generally been
supposed that poisonous ptomnaines and toxines were not formed
by the staphylococci, but recent investigations have shown the
contrary to be the case. The pathogenic qualities of the cocci of
suppuration are described in another chapter. The aureus is the
comnmonest of all pyogenic cocci, and it has been found in 8o per
cent. of the cases of suppuration examined.

Staphylococcus pyogenes albus (Fig. 7) behaves in all respects
like the aureus, except that it does not develop the golden-colored
pigment. It appears to
be a variety of the aureus,
but cannot be so culti-
vated as to change into
the aureus. It always
retains its characteristic
white growth, occurs less
often than the aureus,
and does not seem quite
so virulent, as the symp-
toms caused by it ap-
pear clinically less pro-
nounced in severity.

Staphylococcus  vire-
dis flavescens occupies FIG. 8.—Streptococcus Pyogenes.
an intermediate posi-
tion between the aureus and albus (Babes). On agar it forins a
delicate film. The cocci are irregular in shape, and are larger
than the aureus. The staphylococcus flavescens is very rare.

Staphylococcus pyogenes citreus, a variety seen by Passet in two
cases, appears in all respects similar in its behavior to aureus and
albus, except that it develops a lemon-yellow pigment. It lique-
fies gelatin more slowly than the two varieties above named.

Staphylococcus cereus albus et flavus are two unimportant varie-
ties of pyogenic cocci, also described by Passet. The cocci are cha-
racterized by a dull, waxy growth on the surface of gelatin. They
cannot be distinguished under the microscope in any way from the
other varieties. As they are very rare forins, and later observers
have failed to find them, Baumgarten suggests that it may be
possible the genuine pyogenic coccus had died out, and that the
cereus was a remaining formm which Passet accidentally observed.

e,
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arranged cilia. It stains readily with any of the watery or
alcoholic solutions of the aniline dyes, but gives up its stain in the
presence of iodine, and hence is decolorized by the Gram method.

The products of its growth are acid, as shown by the addition
of litinus to the culture-media in which it develops. It grows

freely on both acid and A
alkaline media with or D
without the presence of _ - )4,,“

-~ z4
oxygen. It does not 7 YA A .-
liquefy gelatin. On plates "\"L-"\ ' \y .1’2‘;7 -
the colonies may have two s S -4 L.
distinct forms—one an ir- /i\_ \ \l\(' \ |
regular filin, rapidly spread- ~ \ < o o~
ing over the surface with a - N
slight opalescent appear- 4 v A y-/, -y
ance, and the other an Ny i’; -
ivory-white, heaped-up col- %
ony, which has no tendency FiG. 11.—Bacillus Coli Communis.

tospread. In gelatin-tubes
the bacilli grow along the whole length of the needle track and
spread out on the surface of the gelatin. Sometimes a moss-like
growth takes place into the gelatin from the needle track.

The bacillus coli communis is distinguished from the typhoid
bacillus by the fact that the latter does not form acid products in
its growth and has no power to decompose grape-sugar or glucose,
while the bacillus coli communis rapidly turns blue litmus red,
and decomposes sugar, with the evolution of a considerable amount
of gas. A large number of bacilli resembling this organism have
been found by Jeffries, Booker, and others in the intestines, both in
health and in disease. The role of greatest importance to the
surgeon is played by this organism in the production of suppura-
tive processes in the peritoneal cavity.

Friankel found it under these conditions more frequently than
any other organism, and in the majority of cases it appeared as a
pure culture. Livy found pure cultures in the peritoneal fluid and
in the secondary broncho-pneumonia of two patients who had died
from strangulated hernia. He also obtained a pure culture from a
case of abscess of the liver and from a lymphangitis of the arm.
Richardson found pure cultures in fulminating appendicitis with
perforation of the appendix. The bacillus has been found also in
an anal abscess and in the urine of cases of cystitis.

Bartacci in a recent article shows that in nearly all the cases of

4 : ..
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pyogenic cocci, but Councilman and others have shown that the
gonococcus may be the sole organism concerned in the inflamma-
tory process.

Why the gonococcus should grow only in the superficial layers
of certain mucous membranes, and nowhere else in the body,
has not vet been satisfactorily explained. The most plausible
theory seems to be that inasmuch as the gonococci possess a very
marked preference for oxygen, they find a better culture-soil in the
epithelium than in the subjacent connective tissue. Bumm has
shown that injections of pure gonorrhceal discharge or of pure
cultures of the gonococcus into the subcutaneous tissue do not
produce suppuration. That this loss of activity is not explained
by the action of phagocytes is shown by the fact that the organ-
isms, when the tissues are examined later, are not taken up by
the cells of the part, but are nearly all to be found outside the
leucocytes.

After the gonococci have existed for a certain length of time in
the epithelium of the part, they disappear spontaneously in a
certain number of cases. This disappearance is accounted for by
the casting off of the cylinder epitheliumn during the inflammatory
processes, and its replacement by a pavement epithelium which
resists the efforts of the cocci to penetrate it. In this way proper
nutriment gradually fails them and they die out. It is generally
accepted that cure is effected in this way rather than by the phago-
cytes, for such leucocytes as are invaded by the gomnococci are
destroyed by the latter during the active growth and multiplication
of the organisms which take place in the protoplasm of those cells.

Streptococcus erysipelatis in all respects so closely resembles
the streptococcus pyogenes that the majority of bacteriologists are
unable to detect any constant differences between them either by
the microscope or by culture. The description of the organism
coincides with that already given to the streptococcus : therefore it
is needless to repeat it here. Rosenbach undertakes to recognize
certain distinguishing marks between the two. He thinks the
cocci and the chains of the erysipelas coccus are larger than those
of the pvogenic coccus. His delineations of the culture show a
growth of the ervsipelas coccus more transparent and inore
irregular and nodular in outline than is seen in the cultures of the
other organisms. The brownish tint of the culture is also want-
ing. The weight of evidence at the present time is, however, in
favor of the identity of the two organisms. The question is dis-
cussed more at length in the chapter on Erysipelas.
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fuchsin, and is brought out very perfectly by the Gram method.
It can be cultivated in gelatin mixed with grape-sugar, which aids
in its rapid development. The upper portions of the gelatin
remain sterile, but in the lower portions of the puncture there is
an active bacterial growth which sends out innumerable little pro-
longations, giving to the culture the appearance of an inverted fir
tree. After the first week the gelatin begins to liquefy and to
obscure the peculiar features of the growth, until, finally, the
gelatin is changed into a whitish-gray, tenacious, shining mass.

To obtain cultures of the tetanus bacillus from cases of trau-
matic tetanus in man or from experiment animals the following
method may be employed, which is a modification by Frothingham
of Kitasato's method :

Inoculate tubes of decidedly alkaline bouillon with pus from the wound or
point of inoculation. If there is no pus, small fragments of tissue are snipped
from the region of the wound and used for this purpose. The tubes should
now be placed in an atmosphere of hydrogen at a temperature of from 37° to
39° C. At the end of forty eight hours a microscopic examination may be
made, and if the tetanus bacilli are found, the tubes are to be heated for
three-quarters of an hour to one hour in a water-bath previously heated to
8° C. From these heated tubes fresh alkaline bouillon may be inoculated.

Fic. 14.—Hydrogen Jar for Anaérobic Cultures. The stop-cock on the right allows the
air to escape from the jar, while the hydrogen is passed in from the left.

These fresh cultures may be allowed to develop under hydrogen at a temper-
ature of 37° C. for forty eight hours (Fig 14). Pure cultures should be obtained
in this way, the purity of the culture being verified by microscopic examina-
tion and growth on solid culture-media, and the virulence being determined
by inoculation experiments.

Brieger has obtained from cultures a toxine which he named
‘“‘tetanin,”’ and in addition ‘‘tetanotoxin’’ and ‘‘spasmotoxin,’’
all of which, when injected into animals, produce convulsive
movements and, finally, paralysis. Inasmuch as the same group
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been mixed with the food of animals, and have thus been passed
through the digestive tract without any effect upon their vitality.
This durability seems to be due to the unusually tough cell-wall
which the bacillus possesses. The organism is a facultative
anaérobic ; that is, it may grow without oxygen, although it pre-
fers to grow with oxygen.

This is one of the few bacteria which have a pathognomonic
stain. Though taking the ordinary watery and alcoholic aniline
stains with difficulty, yet when properly stained it does not give
up its coloring material even in the presence of mineral acids—a
property which the bacillus of leprosy alone holds in common with
it.

The following is a convenient method (Ziehl) of examining the
sputa :

The sputum selected is spread out upon a glass with a dark background to
enable one to detect the various details, such as the fragments of the diseased
lung, the secretions of the upper air-passages, and the saliva. The bacilli
are usually found in the lung-fragments, which are small, tough, yellow
clumps floating in the saliva. One of these clumps is removed by the steril-
ized platinum needle and placed upon a cover ; a second cover-glass is then
placed upon the first, and the specimen is gently pressed between the two so
as to form a thin layer, whereupon the glasses are separated by a sliding
motion and are allowed .to dry in the air. To complete this process the glass
to be stained is rapidly passed three times through a flame. A few drops of
carbolic fuchsin ! are allowed to trickle over the glass, and it is held over the
flame until the coloring fluid partially evaporates. More staining fluid is
now added, and the heating repeated until a satisfactory coloring is obtained,
or the coloring fluid containing the specimen can be placed in a watch-glass
and heated for a few moments over a water-bath. The specimen is then
washed with distilled water. To decolorize the surrounding cells and other
forms of bacteria a strong decolorizing agent must be used, as, for example,
a 5 to 10 per cent. solution of sulphuric acid. The glass is moved up and
down in this solution until the deep-red color becomes a yellowish brown.
Next place the glass in 70 per cent. alcohol to wash out the dissolved fuchsin.
Wash with distilled water and color again with ordinary watery solution of
methyl-blue. Wash, finally, with distilled water and examine, wet or dry,
the specimen, and mount it permanently in Canada balsam.

The specimen is examined to the best advantage when wet, as
the bacilli are not so much shrivelled as when mounted in Canada
balsam. The tubercle bacilli will be found colored red, and any
other bacteria which happen to be present, and which have been
deprived of their red color by the acid, are stained blue, so that
the different kinds can thus readily be distinguished from one
another (Figs. 15, 16). The method may be simplified by dipping

! Fuchsin 10 parts in 100 parts of a saturated aqueous solution of carbolic acid.
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Although for clinical work the short methods may be used in the
hands of experts, still it mnust be remembered that the Ziehl
solution stains a number of spores, which, unless recognized,
may prove a source of error. It is not generally known that
under certain conditions—for example, age—the bacilli may not
be stained by the quick methods. When stained for twenty-
four hours according to the now nearly-forgotten Koch-Ehrlich
method the bacilli are well defined. For this reason the Koch-
Ehrlich method is given. It should however, be remembered that
this method shows crystalline forms which may be mistaken for
bacilli:

Place the section in aniline-water fuchsin for twenty-four hours ; decolor-
ize in a 25 per cent. solution of nitric acid ; wash in 6o per cent. alcohol ;
place in watery methyl-blue for a few moments ; wash and mount. .

Under the microscope is seen the miliary tubercle consisting of
leucocytes and epithelial cells, and a giant-cell in or near the
centre of the growth. The bacilli are found lying in small
numbers between the leucocytes and in the giant-cell. The nuclei
of the giant-cell appear to be arranged in a radiating manner at its
periphery, as do also the bacilli. This arrangement is due to the
fact that the centre of the cell has undergone degeneration and its
contents at this part have disappeared. This appearance is quite
characteristic of the tubercular giant-cell, and distinguishes it
from the giant-cell of sarcoma (Fig. 76). The degenerative pro-
cess is seen also in the other cells at the centre of the tubercle,
while new cells and bacilli are seen on the borders. In this way
the growing tubercle undergoes a cheesy degeneration at its
centre. If the disease at this stage is on the surface of the skin or
a membrane, ulceration will occur.

The growth of the organisms is exceedingly slow, and takes
place at the temperature of the human body, and very slight
deviations from this point are likely to arrest their development.

Koch devised expressly for this organism the hardened blood-
serum. Nocard and Roux have suggested a combination of agar
with glycerin, upon which it grows even better, as the bacillus
seems to have a predilection for glycerin, and this being also
much more easily sterilized. When cultivated in the test-tube on
agar thus prepared, a well-developed growth is procured at the end
of fourteen days, while on blood-serum fromn oine to two weeks
more must pass before the culture reaches the same point. It then
appears as thick crusts of a dull grayish-white color, which crusts



www.libtool.com.cn



SURGICAL BACTERIA. 61

these experiments is the necessity for the supervision of food, par-
ticularly the milk of tuberculous cows. It is now well known that
the organisms are found in the milk. H. C. Ernst has shown that
six drops of infected milk injected subcutaneously into a guinea-
pig will produce a general tuberculosis even though there be no
manifestations of disease in the udder.

The question of an infection through the respiratory tract
appears to be a disputed one. According to Baumgarten, experi-
mental work seems to point against such mode of entrance into the
system. Frinkel, who writes with the authority of Koch behind
him, takes the opposite view, and believes that breathing infected
air is the most frequent mode of acquiring the disease. Experi-
ment shows that the disease appears first at the point of infection,
and therefore is at first local. The frequency of the disease in the
lungs surely points strongly to the respiratory tract as the route
through which infection takes place. Inasmuch as it has been
proved that bacilli can float in the air when dry, it is probable that
they are in this way conveyed from one individual to another.
The durability of the organism, as already seen, protects it from
the injurious influences of desiccation. As Stone has shown, it
may retain its vitality in this condition for three years. How this
transfer may take place has been explained by the investigations
of Cornet. He demonstrated that the organisins are not found
distributed indiscriminately in the air and other surroundings, but
that they are found only in localities frequented by tuberculous
patients, in such places as one would expect to find their expec-
torations. 'This he demonstrated by injecting the dust of infected
localities into guinea-pigs, thus producing the disease. The dust
of other localities produced negative results. The bacilli are
therefore frequently found in houses inhabited by tuberculous
individuals. The organisms, having been expectorated on the
floor or on handkerchiefs, are subsequently disseminated through
the building in the form of dust. Cornet regards with suspicion
hotels or hospitals occupied by consumptives, and the same may
be said of factories, prisons, or other buildings where large
numbers of individuals are congregated. Cornet strongly advises
that tuberculous sputa should not be allowed to dry up, but should
be kept in a moist state.

Bacillus maller (bacillus of glanders; rotz bacillus ; morve).—
This organism was discovered by Loffler and Schiitz, who made
their announcement in 1882. They demonstrated the presence of
the bacilli in the diseased tissues, cultivated them outside the living
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as readily lose their color. One of the simplest methods of stain-
ing is to treat a cover-glass preparation with warm carbolic fuchsin,
and to wash off with a 2 per cent. solution of nitric acid. No
method of double staining has yet been successful. In staining
sections they should be placed six to eight hours in carbolic
methyl-blue, then in acetic-acid solution, and finally in distilled
water. Having been dried on the object-glass with a current of
air, they are cleaned in xylol and mounted in Canada balsam.

The bacilli can be grown upon a 4 per cent. glycerin-agar.
When cultivated upon this soil, hardened obliquely in a test-tube
at a temperature of 37° C., they form on the fourth or fifth day a
white, transparent, moist, glistening film along the needle track.
The growth on potato is very characteristic, it forming here a yel-
low, transparent, honey-like layer which appears on the second day.
In a few days it becomes deepened in hue and less transparent.
For a short distance around the border of the culture the potato
acquires a yellowish-green color. No other organism presents these
appearances under cultivation. When seen in sections under the
microscope, the bacilli are found singly or in small groups, the
latter evidently having developed in a cell which has subsequently
broken up. The capillary vessels do not seem to be involved, a
fact which corresponds with their rare occurrence in the circulation.
The greatest collection of bacilli is in the centre of the nodule or
tubercle—a condition which is almost as characteristic of glanders
as it is of tuberculosis. As the border is approached few organisms
are found. ‘The majority of the bacilli lie between the cells. The
principal cells of the nodule are the epithelioid cells ; giant-cells
are never seen. As the nodule develops leucocytes abound. The
pathological changes which follow resemble the softening of sup-
puration. ‘The process seems to stand midway between the cheesy
degeneration of tubercle and the suppuration produced by the
pvogenic cocci. Very few of the organisms are found in the
secretions from the nostrils. It has been found that the bacilli
readily lose their virulence after several generations of culture have
been reached, and this points to the fact that, outside the living
organisms, the conditions are unfavorable for their preservation.
The bacillus mallei probably does not grow out of the living tissues
except under very favorable circumstances, it being for the most
part a true parasite.

The virus can readily be inoculated into horses, and the disease
with all its characteristic svinptoms may thus be reproduced.
Asses are also susceptible to glanders, as are goats, cats, field-mice,
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methods. Inoculations by Bordoni of animals with the bacillus
have been, without exceptions, failures, which Bordoni explains
by the rapid weakening of the bacillus when removed from the
body. Melcher and Ortmann placed fragments of nodules from a
patient immediately in the anterior chamber of the eye of a rabbit,
and observed the animal die of the disease several months later.
At the autopsy small nodules were found in the internal organs,
and the presence of the bacilli was demonstrated in them. Arning
inoculated a condemned criminal in the Sandwich Islands with
material cut from a leper. Some months later a nodule appeared
at the point of inoculation, and at the end of five years his death
took place, general leprosy havmg developed.

The bacilli are ordmanly found in the skin and the tissue sur-
rounding the nerves, and in the lymphatic glands, the spleen, and
the liver, but they are rarely found in the blood. Their tendency
is to grow in clusters, appearing usually inside of cells, some of
which are epithelioid in character, and others apparently are
leucocytes. These cells have been called ‘‘lepra-cells’’ by the
Germans, but some observers denied the existence of such cells,
and claimed they were merely clusters of bacilli lodged in dilated
lymphatic vessels. Such clusters form a characteristic appearance
in discharges from lepra sores.

Syphilis Bacillus.—The question of the microbic origin of
syphilis has been extensively discussed and investigated, but as
yet no definite conclusions have been reached which are generally
accepted by bacteriologists.

The most important contribution to this study was tade by
Lustgarten, who in 1884 announced that he had discovered in the
tissues and in the discharges from syphilitic ulcers a bacillus
closely resembling the tubercle bacillus, but distinguished from
other forms by its peculiar method of staining. The bacillus of
syphilis usually is slightly curved or S-shaped.

To color it a section should be placed for from twelve to twenty-four hours
(at the ordinary room-temperature) in a solution of aniline-gentian-violet,
and for two hours be kept at a temperature of 40° C., and then placed in
absolute alcohol for a few minutes ; next placed for ten seconds in a 1 per
cent. watery solution of permanganate of potash, then for a moment in a
strong watery solution of sulphuric acid, and finally washed out in distilled
water. If sufficiently decolorized, it may then be mounted in the usual way.
The same method may be used for the cover-glass preparation, except that
water should be used instead of the absolute alcohol after staining, and the
other steps of the process should follow one another more rapidly.

A simpler method is to keep the cover-glass in a hot solution of fuchsin

5



www.libtool.com.cn



SURGICAL BACTERIA. 67

from syphilitic patients. The growth appeared as a thin, light-
yellow or greenish layer. Inoculation of monkeys from this
culture were not successful.

Disse and Taguchi examined the blood of patients with sec-
ondary syphilis, and they almost constantly found cocci 1z in
diameter, isolated or in colonies, between the corpuscles. The
cultures upon the different media appeared as grayish-white masses,
and all culture-media except serum were liquefied by them. This
is, according to some, the only organismm which liquefies agar-
agar. Gram’s method of staining yielded good results. The
most important claim -of these organisms to be regarded as the
cause of syphilis was the inoculation of rabbits, dogs, and sheep,
and the production of a chronic infectious disease which was
transmitted to embryos developed before and after the inoculation.

Inoculation of animals with the discharges of the diseased tissue
of syphilitic patients has not always been attended with positive
results. Kelbs successfully inoculated monkeys with the liquid
obtained from an excised chancre, in which liquid he had found
bacilli. He made a culture in liquid gelatin and inoculated the
culture-fluid. Buccal ulcerations developed in appearance some-
what like plagues mugueses. Caseous deposits resembling gummata
were found in the dura mater. He also implanted a fragment of
a chancre beneath the skin, and obtained caseous deposits, which,
however, resembled tubercle. ’

Martineau and Hammic placed in culture-bouillon fragments
of chancres, and subsequently found a growth of bacilli. They
obtained, by inoculating monkeys with this fluid, eruptions re-
sembling those of syphilis. An inoculation of the prepuce in three
places was followed, twenty-eight days afterward, by the develop-
ment of nodules which resembled indurated chancres. Secondary
symptoms were also developed.

Although no satisfactory demonstration has been made, it seems
highly probable that syphilis is of bacterial origin and that the
organisin is a bacillus ; but the necessary identification by culture
and inoculation has not yet fully been worked out.

Bacillus of Malignant (Edema.—This organism was first de-
scribed by Pasteur as the zzbrion septique, under which name it is
to be found in French works on bacteriology. Its present name
was given it by Koch, and it is an organism found in one of the
laboratory diseases of animals. It is occasionally also found in the
traumatic gangrene of man, and therefore deserves a place here.
It has often been mistaken for the anthrax bacillus, but from
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live more than a few weeks in the dry state. ‘The spores, however,
belong to the most durable of bacterial organisms. It is difficult
to destroy them with chemical agents, and when they exist in a
state of nature sunlight alone appears to have a destructive action
upon them. These spores are used as a standard test of the value
of disinfectants, and threads dried in spore-cultures may be pre-
served for an indefinite length of time and used for this purpose.
In gelatin the track of the needle is found filled with a whitish
growth, from which delicate white threads project into the sur-
ronnding medium. On the surface the gelatin begins to liquefy,
and at the bottom of the fluid is seen a slimy white layer of bacteria
which gradually settles deeper as the liquefaction proceeds. On
the surface of obliquely-hardened agar the bacteria appear as a

F1G. 21.—Section of Kidney from an Animal dead of Anthrax, showing bacilli in blood-
vessels.

grayish-white growth with a dull silver hue and raised somewhat
above the surface.

The virus may be introduced into the system in various ways.
It may be inoculated even in very small quantities, and will pro-
duce a fatal septiceemia, as it is reckoned among the most highly
infectious of the bacteria. Buchner succeeded in introducing the
spores and also the bacilli into the respiratory passages by inhala-
tion. ‘The bacilli produced much more irritation than the spores,
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killed by the vaccine, and his tables show that during four years
of its use, a larger number of animals being vaccinated each year,
there was a diminution of the anthirax mortality in the herds from
8.5 and 10.6 per cent. to 0.13 per cent. An examination of the
infected tissue shows the bacilli chiefly in the capillary system ; few
organisms are seen in the large vessels, whereas the capillaries are
crowded. They are found in the spleen, in the liver, and in the
kidneys (Fig. 21),particularly the glomeruli. In the capillaries of
the intestinal mucous membrane is occasionally found a ruptured
vessel through which the organisms have escaped into the sur-
rounding tissue.

It was thought at one time that bacilli were eliminated with the
various excretions, but it has been maintained that it was impos-
sible for the bacilli to pass through the walls of the capillaries.
Baumgarten is, however, of the opinion that the bacilli are as well
able to migrate as are the leucocytes. Inasmuch as the capillaries
of the kidneys are filled with these organisms, it is not surprising
that the bacilli are found in the urine. It is also quite certain that
they can pass through the placenta and affect the foetus, whether
by penetrating through the walls of the blood-vessels or by escap-
ing into the extravasations which-are so numerous in the placenta.

Rosenblath inoculated five pregnant guinea-pigs with anthrax. From the
nine feetuses he obtained anthrax cultures in five. As the infection of the
feetus does not always take place, it is probable that the bacilli pass through
the placenta only under unusual conditions. The very frequent hemorrhages
which accompany the disease probably give the bacilli an opportunity to
escape from the circulation of the mother into that of the fcetus.

The bacilli are supposed to exert their pathological action in
several ways: First, by so crowding the capillaries as to interfere
with the nutrition of the parts; secondly, by robbing the tissues of
oxygen; and, finally, by the formation of a toxine which exerts a
poisonous influence.

As the spores are the organisms which have preserved this
disease from time immemorial, and which make it so difficult,
even with our present knowledge, to prevent epidemics, it is
interesting to consider how cattle are exposed to their influ-
ence. During an epidemic the discharges from the intestine, the
bladder, and the nostrils are scattered about on the surface of
the earth in the track of grazing cattle. The organisms find a
resting-place also in their hides. It was at one time thought that
the bodies of buried animals might be a source of infection, but
the conditions for germination at some depth beneath the surface



www.libtool.com.cn



www.libtool.com.cn



78 SURGICAL PATHOLOGY AND THERAPEUTICS.

lation widens and has a granular whitish appearance. Presently
small, yellowish-red nodules form in the centre of the culture,
while the border is surrounded by a delicate white fringe.
Finally, the nodules run together and are covered by a white
velvety coat.
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gradually a higher degree of activity after separation from the
nerve-centres.

Such a system of ganglia and nerves has never been demonstrated
anatomically ; no one has ever seen it, but there is found in the
walls of the small intestine a similar plexus of nerve-cells and
nerve-fibres, which plexus seems to preside over the movements of
that organ, and to be subjected to excitation and inhibition through
nerve-fibres connecting them with the cerebro-spinal centres.
Microscopical clusters of ganglia have been seen on the arteries
of the submaxillary gland, as also in the neighborhood of the large
vessels of the penis.

Stricker explains the phenomena supposed to be caused by the
local ganglia in another way: he assumes that recovery from
hyperzmia following section of the cord is accomplished by nerve-
branches which are given off from the cord above the point divided,
and which anastomose with the nerves going to that part. These
nerve-branches gradually acquire increased power, and eventually
exert a sufficiently powerful action upon the dilated vessels to cause
them to contract again. 'This he calls ‘‘ collateral innervation.”’

In the light of the investigations which have been quoted we
are justified in assuming the existence of the vaso-constrictor
nerves and the vaso-dilators, which place the blood-vessels in com-
munication with the vaso-motor centres. A peripheral vaso-motor
mechanism also exists, presided over by the so-called *‘ perivascular
ganglia.”” The perivascular ganglia and the vaso-constrictors are
continuous in action ; they keep the muscular walls of the blood-
vessels in a state of tonic contraction, or, in other words, they give
them their proper tonus.

The dilators are not always in action, but are called into play
only under exceptional circumstances. According to some author-
ities, these nerves act like the vagus by producing an inhibitory
action upon the local ganglia. Others believe them to have the
ability to dilate the blood-vessels directly by their own action.
Among the latter authorities is Stricker, who has shown that the
dilators emerge from the cord through the posterior or sensitive
roots. Most physiological and many pathological hyperamias are,
according to him, produced by an irritation of the dilators. The
close anatomnical relationship between the sensitive and dilator
nerves would explain the existence of hyperemia in connection
with many forms of neuralgia and the presence of pain accompany-
ing the congestion of inflammation. He says: ‘‘It is probable
that the local irritation excites at the same timme both the sensory
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Keen, following irritation of nerves previously severed by gunshot
injury, are probably due to an active dilatation of the vessels.
Redness and swelling of the joints have been observed by Weir
Mitchell in cases following gunshot injury of the brachial plexus,
and by Packard in a case of compression of the sciatic nerve by a
tumor. The conditions described by Mitchell as erythromelalgia
may be classed with these hyperemias. The reflex hyperzmias
are said by Recklighausen to belong to this class also.
Hyperemia caused by paralysis of the perivascular ganglia
may be observed in parts of the body separated from the nervous
centres, as in transplanted flaps, where an unusual susceptibility
to heat and cold is ordinarily shown by changes in the calibre of
the vessels. A hand and forearm separated from the nervous
centres by division of the nerves exhibited this increased suscept-
ibility : on dipping the hand into cold water congestion with the
formation of vesicles took place. A bright blush suffuses a limb
after removal of an Esmarch bandage and the capillary hemorrhage
from the wound is for a short time quite active if means have not
been taken to prevent its occurrence. The dilatation of the blood-
vessels is here evidently due to a local influence exerted directly
upon them, either as the result of pressure or the removal for a
certain length of time of the nutrient blood. Whether this local
influence is exerted partly upon the muscular apparatus of the
vessel-walls directly, and not through the perivascular ganglia, is an
open question. The congestions of the walls of sacs following
evacuation of their contents belong to this class. Tapping the
abdomen for ascites may be followed by heart failure or by serious
hemorrhage into the peritoneal cavity if the pressure of the fluid is
not replaced by external support. Too rapid evacuation of a
bladder distended by obstruction from enlargement of the prostate
may be followed by heematuria and cystitis. In such a case the
vessels of the bladder-wall are suddenly deprived of a support to
which they have been accustomed for months or for years perhaps,
and have lost the tonus which enabled them to preserve their
normal calibre. This rapidly-produced hypereemia is followed by
rupture of some of the vessels or by a congestion terminating in
inflammation. A portion only of the urine should be removed
from such a bladder in order to allow the blood-vessels time to
regain their tonus. A similar condition is often seen in limbs after
fracture. The distention of the blood-vessels so characteristic
during the first attempts to place the foot upon the ground after
prolonged rest in the horizontal posture is in part due to increase
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normal condition should follow. The most protruding portions of
the skeleton posteriorly indicate the points where these congestions
are likely to occur. The feeble circulation is followed by stasis in
the capillaries, the stage preceding actual death of the part, which
stage may occur in the form of ulceration or gangrene. The
bluish color imparted to portions of the body subjected to great
cold is due to hyperemia following an isch@mia of the part. In
parts which have been in a state of chronic inflammation slight
external influences will produce the cyanotic color for the same
reason. ‘The hyperemia and swelling in legs convalescing from
fracture is in part due to passive hyperemia. In heart disease
there may be general passive congestion of the whole body, as
well as anzmia, and in shock the pallor, the clammy and
cyanotic skin, are all due to a feeble heart-action which slackens
the blood-current in the capillaries and the veins.
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of the tissues for the blood : an increase of this function would hold
back the blood in the tissues and produce a determination of blood
to an organ. An affinity between the fluids of the tissues and the
contents of the vessels undoubtedly exists. A change, therefore,
in the tissues would affect the blood and the vessel-walls. The
action of the cells in inflammation and their power to attract
materials from the blood was especially dwelt upon by Virchow.

Recklinghausen does not accept the experimental evidence
showing a slowing of the current in inflammation. At the height
of the process the color of an inflamed part is scarlet. ‘The color
of the blood when drawn by leeches is arterial, and the flow after
an incision is more rapid. The pulsation of large arteries is
stronger near an inflamed part, and the blood flows away as rapidly
as it comes, as is shown in cases of venesection, where the blood
from the vein has frequently also an arterial color. The stasis
seen in the web of a frog’s foot as the result of an ‘‘irritation’’ is
not, he maintains, a symptom of inflammation. The irritant
always produces at first an increased rapidity of the stream. When
very small injuriesare produced, there is no slowing of the stream;
after a few hours the normal circulation is restored. If strong
irritants are used, there is always a zone of ‘‘active congestion”’
or increased rapidity of flow of the blood surrounding the spot.
The stasis in the centre leads to necrosis, a result which does not
necessarily form a part of inflammation. The purulent softening
which occurs around the necrosed portion takes place in the zone
of active congestion. In the mesentery of the frog, as Reckling-
hausen shows, there are many complications which produce a
slowing of the current. Among these complications may be
mentioned the thinness of the membrane exposed to the air, the
contraction of the intestine, the great hyperaemia of the abdominal
viscera, and the diminished heart-action and blood-pressure caused
by curare. In the frog’s tongue which is turned over and
stretched out there are frequent obstacles to the blood-flow.

Recklinghausen evidently does not regard the slowing of the
blood-current as a necessary part of inflammation. He is, how-
ever, willing to admit that some inflammation-excitors may act
through the blood upon the vessels, and thus impair the action of
their walls.

At all events, it may be concluded, from the experiments
described above, that there is produced a condition differing from
simple hypereemia. The disturbance of circulation in inflamma-
tion comes on later and lasts longer than in hyperaemia. There is

7
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Regarding the origin of many of the cells seen in inflamed
tissues, Grawitz has recently propounded a theory which closely
resembles that already alluded to by Stricker. He claimed that
the majority of these cells came from the intercellular substance.
According to this theory, during embryonic development numer-
ous cells change into intercellular substance and remain slumber-
ing, as it were, in this condition until some irritation arouses them,
when they return again to an active-cell type. This means that
the fibrous tissue of connective tissue, the homogeneous tissue in
cartilage, and the intercellular substance in bone are not excretory

2

Fi1G. 26.—Karyokinesis in the Cells of a Sarcoma.

products of the cells, but that the bodies of the cells are actually
changed into intercellular substance.

When these cells begin to appear the nuclei are extremely
small and the cells seem to have no protoplasm. They are
arranged in rows, and are so deeply situated in the bundles of
fibres that one must conclude that they have originated 7z /oco
from their accustomed quiescent fibrous state, and cannot therefore
have been transported thither by emigration. These cells are
frequently seen in numbers when there is no sign of karyokinesis,
indicating that the pre-existing cells of the tissue are not in an
active state of development; which fact goes to show that they are
not derived from other cells. The nuclei gradually enlarge, and
acquire a cell-body that forms around the nucleus from the
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lymph thus accumulated in the inflamed part gives to it a certain
firmness which is characteristic. The product thus formed, with
the cells which have emigrated from the blood-vessels, constitutes
what is known as the exudation.

Such, then, are the changes which take place in the tissues
during the origin and development of a simple or uncomplicated
inflammation. The further progress of the inflammatory process
will be considered in the succeeding chapter.
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134 SURGICAL PATHOLOGY AND THERAPEUTICS.

cautery or the blister or in milder ways. It alters in some way
the nerve-action of the part, and thus controls the circulation. It
exerts its influence partly by reflex nerve-action and partly upon
the local vaso-motor apparatus. It also stimulates absorption.
Internally opium may be given to relieve pain and to ensure rest
to the part. As a rule, depletive measures should be avoided, and
the strength of the patient should be inaintained by careful atten-
tion to his diet and to his surroundings.
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and suggestive field of therapeutics. They have not only been
able to render animals immune to certain diseases, and to check
the course of the disease when it was already well advanced, as in
hog cholera, but they have also been able to apply these principles
to certain diseases of man, and their success in the treatmment of
diphtheria and tetanus has raised hopes for a brilliant future in this
line of therapeutics.



VII. INFECTIVE INFLAMMATION.

2. SUPPURATION.

SUPPURATION takes place in the tissues by virtue of the peculiar
peptonizing or digestive action which the bacteria exert upon them.
When this action is exerted in an inteuse degree the chemical sub-
stances produced bring about a change in the cellsand in the inter-
cellular substance of the part known as coagulation-necrosis, where-
by the cells grow more indistinct and do not react in a characteristic
way to staining reagents, and the intercellular substance assumes a
more or less homogeneous appearance. A necrosis of the tissues is
not always necessary to produce suppuration, but the changes in
the affected tissues are what one would expect from an intense irri-
tation. In the beginning the same changes that occur in the
lighter forms of inflammation are noticed. Some cedema of the
part is first observed, with an increase in the size of the fixed cells
and a proliferation of these cells, and karyokinetic changes may be
found in many of their nuclei. At the same time there is a large
accumulation of leucocyvtes, and the intercellular substance under-
goes a mucous softening which gives it a homogeneous or a gran-
ular appearance. The mucous transformation of the intercellular
substance is the beginning of the softening of the tissues, and at
this time there may be found, in sections of such tissue, red blood-
corpuscles mingled with cells in mitosis and young tissue-cells.
As the zone of pus is approached the leucocytes preponderate over
all other types of cells, and the intercellular substance becomes
still softer. At this point also are seen pyogenic organisms in con-
siderable numbers: as the virus acts more and more intensely on
the part the cell-structures break down, being digested, as it were,
by the chemical substances, and the intercellular substance lique-
fies, and there results a fluid—namely, pus—in place of a solid
material.

There are two forms of leucocytes—the single-nucleated and the
polynucleated. The polynucleated cell, which is the type of the
pus-corpuscle, possesses two or three nuclei, or peculiarly deformed,

biscuit- or sickle-shaped nuclei. The nuclear changes are not
155
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ulcers there is an inflammatory exudation mingled with fragments
of broken-down tissue or tissue in a state of coagulation-necrosis. .
Beneath this tissue lies a layer of cells forming what is known as
granulation tissue. ‘The cells of which this layer is composed are
largely polynucleated leucocytes and epithelioid cells, with comn-
paratively little intercellular substance. A rich capillary network
of blood-vessels runs through this tissue and sends branches
toward the surface. The tissue underlying this somewhat super-
ficial layer of cells contains a greater quantity of intercellular sub-
stance or many fusiform cells. Often this tissue is made up
largely of an cedematous fibrous tissue with small clusters of cells
considerable distances apart. Below this there is usually found
some of the fibrous tissues of the deep layers of the skin. The
granulation tissue is soft and succulent, and may easily be scraped
away with a curette. The tissue below is much denser, and
appears as a white fibrous layer which shuts off the granulations
from the surrounding healthy tissues.

The edges of the ulcer consist of the surrounding skin, which
has been more or less altered by inflammatory changes. There is
usually some thickening of the skin, which is consequently raised

FiG. 36.—Ulcer of Leg.

above the surface of the ulcer. The papille are in these cases
somewhat hypertrophied. In and below them we find numerous
leucocytes and epithelioid and fusiform cells in various stages of
development. In the deeper layers of the rete mucosum and in
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A very weak 'solution ‘of nitric acid (1 drop to the ounce) is often
effective in healing small fistulee connecting with bone. The suc-
cess of this treatment may be due to the antibacterial virtues of
the acid or to its solvent action in the carious or necrotic bone.

Attention should be given in all cases to the general condition
of the patient and his surroundings. A chronic fistula has often
been known to heal after some acute intercurrent disease, such as
scarlet fever. A thorough change in the habits of life may also
bring about the same result. Tonics and non-irritating diet would
be valuable adjuncts to such treatment.
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of repair in the interior of the bone has been completed, embracing
aperiod varying from four weeks to three months.

Many successful cases testify to the value of both the above meth-
ois. They cannot, however, be carried out in difficult cases except
by the trained surgeon with every possible convenience at his com-
mand. Many bone-cavities communicate with the exterior surface
by numerous tortuous chaunnels, whose walls contain septic material
which is sure to contaminate the blood-clot. These methods are
better adapted to cavities not made by suppuration or to pus-cav-
ities of limited size and readily accessible to the gouge or to the
caurette.  In some of the more complicated cases of necrosis a pre-
liminary operation might so far restore the neighborhood to a
cleanly condition that the blood-clot method inight later be
adopted with success. When, however, the cavity has been opened
and cleansed in the thorough manner already described, there is
every reason to hope that a permanent healing of the wound may
be completed by the process of granulation in from three to four
months’ time, and this is the method the writer would recommend
in the majority of cases. The attending physician should never
undertake the care of such a case if he contemplates only halfway
measures. If not prepared to go through with the labor of a com-

pleted operation, it will be better for his reputation to have nothing
to do with the case.
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soft cellular and vascular granulation tissue and its replacement by
dense fibrous structures.

If the granulation tissue is studied under the microscope, there
will be found a tissue crowded with small round cells and contain-
ing a large number of small blood-vessels, which tend to run in a
vertical direction toward the surface of the wound. An examina-
tion of this tissue with a high power of the microscope shows that
there are not only a large number of leucocytes, distinguished by
their numerous nuclei which come out very characteristically
when stained, but that there are also many single-nucleated leu-
cocytes and larger epithelioid cells. Near the surface of the gran-
ulation tissue the leucocytes abound (Fig. 45). Lower down are

a“aDD -
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Fi6. 45— Vascular Spaces with Tissue filled with Leucocytes near the Surface of Granulations.
founq the larger cells, particularly in the vicinity of the blood-
Vessels, from whose walls an active cell-growth appears to take
Place. ~ Still lower, the cells assume a spindle shape, and the deep-
est _la)'ers of all consist of bundles of spindle-cells running in a
ONzontal direction beneath the surface. In wounds that have
Tmained open for a long time or in ulcers this deepest layer has
Cme quite fibrous, and it seems to serve the purpose of walling
% the surrounding healthy tissues from the imperfectly-formed
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vessels, which at first are quite numerous, and which give the cha-
racteristic redness to the new cicatrix, eventually diminish very

FiG. 48.—Development of Blood-vessel in Mesentery of an Embryo: formation of
vascular loops.

featly in number in the way already indicated, and the scar
<omes paler than the normal skin; but this change does not
°S<ur until months after the wound has healed.

The healing of a wound whose edges have not been brought
'Ogether may take place without the formation of pus, provided

€ cavity thus formed is filled with healthy blood-clot and the
Wound itself is in an aseptic condition.

The so-called organization of the blood-clot occurs by an in-
ETowth of cells into the gelatinous material thus furnished, which
™M aterial takes no active part in the process, but serves as an admir-
:ble ‘‘culture-medium *’ for cell-development. In such cases at

he end of two or three days the clot is seen filled with a round-
:Qll infiltration, the cells of which grow more numerous as the
- Ot breaks up and disappears. The granulation tissue thus formed,
tt,l a few days more is supplied with blood-vessels. If no suppura-
t‘On takes place, a portion of the old clot remains as a scab upon
he surface until cicatrization is complete. The organization of
the ot is not, however, always effected in this way. In some
Cases the clot may recede before the advancing cell-growth, which
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occurs in the shape of granulations projecting in an irregular
manner into it in the same way as upon a granulating surface.
The clot shrinks greatly as the new tissue grows forward to take
its place (Fig. 49). This method of healing by blood-clot occurs
in subcutaneous wounds, in simple fractures, in ruptures of inter-
nal organs, and, in fact, to a certain extent, in almost every wound
that heals without suppuration.

The granulating surfaces of open aseptic wounds (a few days
old) may be brought together, and will unite by tkird intention.

F1G. 49.—Granulations compressing Blood-clot; injected specimen (tenth day).

In older open wounds with moist and luxuriant granulating sur-
faces the granulations should be scraped off before bringing the
edges together. In this way the healing process is sometimes
greatly shortened.

The healing of tendon varies somewhat according to the presence
or the absence of blood-clot. After the tendo Achillis has been
divided experimentally in the rabbit, the sheath is found filled with
a firm cylindrical clot. A few days later it will be evident thata
growth of new tissue has taken place in the tendon-sheath, and
that a callus has been formed enclosing the retracted ends of the
tendon (Fig. 50). If the specimen is now removed, placed in alco-
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As the muscular fibres grow they lose their parallel arrange-
ment and becomes entangled with one another. Budding may
take place, not only from the ends of the fibres, but also laterally.
The former method is, however, the usual one. The new-formed
fibres gradually invade the connective-tissue cicatrix. They be-
come thicker and cylindrical, and acquire transverse striation.
Many of them do not remain permanently, but break down at
an early stage of the process and undergo fatty degeneration.
As the fibres grow from opposite sides of the wound they inter-
lace with one another (Fig. 52) like the fingers of clasped hands

L oEe VoW e
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Fi1G. §52.—Repair of Muscular Fibre (Nauwerck).

(N®umann). In this way the connective-tissue scar disappears.
T small wounds the cicatrix is therefore entirely muscular. In
Atge wounds the fibres may be unable to form sufficient new
Mascle, and the connective-tissue cicatrix persists. The great
Tegularity in the direction of the new fibres is so modified
time goes on that the horizontal arrangement reappears, but
€re is usually more or less interlacing of the new muscular
Tes.
Repair of Nerves.—It has now been abundantly proved that
2 spinal nerve when divided can reunite with return of its
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cell, and, when cut off, repair can take place only from the cell
ftom which it originated.

Howell and Huber found that the return of function in the
sutured nerve in a dog begins to appear on the twenty-first day,
and is nearly perfect at the end of eleven weeks. This return of
function cannot take place, however, without the previous degen-
eration of the entire peripheral end, and it is attended by a total
loss of conductivity and irritability. At the end of about four
days after division the continuous myeline sheath breaks up into
a number of segments, and this division is accompanied by, or
causes, a breaking of the axis. By the seventh day a very active
proliferation of the nuclei of the nerve-sheath or neurilemma has
begun. It is probable that this takes place by indirect division.
After division the nuclei migrate, and several nuclei are often
found in one internodal space. From the seventh to the four-
teenth day absorption of the myeline takes place, together with
the contained fragments of the axis-cylinder, until finally the
remnants of these two substances entirely disappear.

Protoplasm now begins to accumulate around the new nuclei,
and increases until a continuous band or fibre of protoplasm, in
which nuclei are imbedded, is formed within the old sheath.
These bands constitute the ‘‘embryonic fibres” of Neumann.
After the formation of this new fibre a new sheath is made by

Fie. 53.—Changes seen in the Repair of a Nerve after Division: 1, absorption of myelin
and multiplication of nuclei of nerve-sheath near points of absorption; 2, embryonic
fibre six and a half months after section; 3, formation of myelin tube; 4, newly-formed
Myelin tube (Howell and Huber).

diﬂﬁentiation of the peripheral layers of this protoplasmic band,
d it js supposed that the old sheath becomes part of the endo-
"®ural connective tissue (Fig. 53).
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is known as the callus. 'This callus does not have any well-defined
outline, and involves not only the bone and periosteum, but also the
connective tissue and some of the surrounding muscular tissue. In
afew days after the injury this inflamed mass begins to take on much
fimer consistency than is seen in traumatic inflammations else-
where. If examined during the second or third week of the pro-
cess of repair, the tumor is found to consist no longer of blood-clot
which has been absorbed, but of a dense tissue which has formed
abundantly in and beneath the periosteum, and which in places
appears to have developed into
artilage (Fig. 55). A week or two

later this material is transformed

into a porous tissue surrounding

the two fragments and holding

them firmly together. In the

mean time changes have been

going on in the medullary canal.

As the blood-clot is absorbed it

is found that the fatty tissue of

the canal has disappeared near

the seat of the fracture, and that

it is replaced by granulation tis-

ste. Presently it is obvious that

this tissue in turn has given place

to newly-formed spongy bone,

known as the nternal callus.

An intermediate callus is also

recognized by some authorities as

existing at this time between the F16. 55.—Experimental Fracture (dog)

ends of the bone, but it is clear]y after forty-six days: ossification of callus.

a development of bone-tissue from one of the other sources first

mentioned.

During this period but little change takes place in the sharply-
defined ends of the shaft. Gradually, however, the dense cortical
bone becomes more porous, so that at the end of one or two months
a2 mass of spongy bone occupies the seat of the fracture. The
newly-formed bone preserves the contour of the callus, forming a
spindle-shaped swelling extending for some distance above and
below the injury. From this time on, the new bone, formed from
the medulla and the periosteum, is gradually absorbed, while the

bone of one fragment, now continuous with the other, resumes its

former density and becomes cortical bone once more. With the
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between the bony plates are now seen to be in communication
with the Haversian canals and to contain blood-vessels. These
vessels, emerging from the canals in the cortical bone, run at

Fle. S 6.—Ossification of Osteoid Substance in Callus, three weeks (dog): osteoid substance

Aabove, shaft of bone below. The dark trabecule are formed of newly-ossified bone;
between them are the Haversian canals in process of development.

nght angles to those supplying the shaft of the bone, and the
ETain of the new bone is consequently at right angles with that
°f the old (Fig. 57).
his new spongy bone is now seen forming some distance from
the seat of fracture, and gradually growing thicker as the ends of
the fragments are approached. As this grows out from each end
Ot the bone, it invades the cartilaginous callus, and the two but-
'Tesses of bone developing from the ends of each fragment
3Pproach each other, and finally come together and form a bony
Tidge which unites the broken ends. This newly-ossified callus
Consists of spongy bone with a coarse meshwork, containing what
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might be regarded as an anastomosing network of medullary tis-

sue.

If these spaces are examined with a high power of the

L%

F16. §7.—Experimental Callus (dog), three weeks.

microscope, it will be found that they contain a vascular granu-
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F16. 38 = Detil Study of Three Weeks' Callus, show-

ing osteoblasts forming new bone,

lation tissue surrounded
at the margin of the
cavity by a row of cells
(Fig. 58). It is evident
that these cells are ac-
tively concerned in the
formation of new bone,
layver by layer, as the
deposition of lime-salts
can be seen at certain
points taking place be-
tween the cells. In this
way the spongy bone be-
comes denser and more
like cortical bone. The
hyvaline cartilage in the
specimens examined by
the writer secems to be
absorbed as the bony
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growth 'shoots out from each end of the callus. The hyaline car-
tilage may, however, at certain points form bone by the calcification
of the intercellular substance and a change of the cartilage-cells into
bone-cells (Bruns). Meanwhile, in the medullary canal, near the
ends of the bone, the granulation tissue becomes changed into red
or embryonic marrow; osteoid substance is formed around the mar-
row adjacent to the cortical layer of bone, and new spongy bone
is thus thrown out from the sides of the medullary canal until it
is filled with a porous bony tissue. Hyaline cartilage is occasion-
ally seen here, but this is the exception.
During all these changes the ends of the cortical bone appear
to remain unaltered. The Haversian canals are filled, however,
with a round-cell infiltration, and the vascular spaces are grad-
ually enlarged by an absorption of the lime-salts, probably by the
production of some chemical substance developed by the granula-
tion-cells. The ends of the dense bone become porous, and con-
sequently there takes place a transformation of the bone in the
irmmediate vicinity of the fracture and the surrounding callus
into a mass of spongy bone. In this way the ends of the frac-
tured bone become firmly united to each other. This process
OCcCu pies many weeks, and in some bones it may be months before
the dense bony tissue undergoes the changes necessary to hold the
tWo fragments permanently together. When union has been accom-
Plished the callus undergoes absorption, which first occurs in the
Mternal callus. In the medullary spaces, which again are becom-
Mg  enlarged, there are found numerous giant-cells or osteoclasts
that appear to play a prominent réle in the process of absorption.
The giant-cells usually lie in little excavations of the bone-sub-
Stance. In this way the outer callus also is gradually absorbed,
1t those portions of bone that are to remain permanently become
Snser, and finally assume the appearance of normal cortical bone.
The amount of the callus varies greatly in different cases. It
“OTresponds pretty closely with the amount of displacement of the
Tagments and with the severity of the inflammation. In ordinary
@ses of simple fracture the callus is found only in the angles
formeq by the broken ends of the bone. In animals that are
Mowed to run about during the process of repair the two ends of
‘_ € bone are imbedded in a luxuriant callus which involves a con-
S\denable portion of the shaft.
Sometimes there appears to be an inability on the part of the
One-producing structures to form new bone. The inflammatory
Ussue is absorbed and no new bone is thrown out, and as a result
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lesser distance. Bleeding is thus arrested and the
process of repair soon begins. As the clot is gradu-
ally absorbed there is formed granulation tissue,
which seals up the line of incision in the wall of
the artery. The clot serves as a temporary pro-
tection against hemorrhage, but it is soon absorbed,
and the cicatrix which has meanwhile formed is
composed of connective tissue only, and when sub-
jected to arterial pressure is distended until an
aneurismal sac is formed.

When a ligature is placed around a large artery
in continuity, the blood-current is permanently
arrested, and it is possible for a durable cicatrix
to be developed capable of resisting any strain
that blood-pressure can bring to bear upon it.
When the knot is firmly tied the intima and a

variable portion of the media are ruptured, and the
adventitia is gathered into a dense tendinous
sheath around the constricted ends.

‘T he earliest change noticed is the formation
of thrombi, the distal thrombus usually being
SMaller than the proximal. The size of the
thrombi varies greatly. In aseptic operations
they- are exceedingly small, but they were pres-
Nt in all cases examined by the writer; in fact,
4 thrombus was seen in the ductus arteriosus
ot: the new-born infant, where local sepsis was
highyy improbable.

During the first two days granulation tissue
fcfr‘hs about the point of ligature and for some
distayce above and below. This tissue also
Yaries with the amount of traumatism; it is,

Owever, sufficient in all cases to bury the knot.
there is much trauma or if the wound becomes
S®Ptic, the amount of this surrounding inflamma-
'OTy tissue is increased and a callus of consider-
ale size is formed, which protects the vessels
TOm the dangers of hemorrhage (Fig. 59).

If repair progresses favorably, presently the

¥ventitia is seen invaded by leucocytes in the

251

F1G. 59.—Carotid Ar-
tery of Horse two
weeks after ligature.
A callus surrounds
the ends of the ves-
sel, between which
the knot may be
seen. The process
of repair in the ar-
terial wall has not
yet begun (specimen
1048, Warren Mu-
seum).

"eighborhood of the ligature, and the infiltration goes sufficiently

far to penetrate the thrombi.

The solvent action of this granula-
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allow it to taper gradually toward the mouth of the collateral
branch.

The cicatrix, when fully developed, consists of three layers.
The inner layer is composed of endothelium formed in the way
alrady described; below this is a layer of muscular cells, devel-
oped by a proliferation of the cells of the media, and outside of all
isa connective-tissue cicatrix, evidently formed by the outer walls
of thevessel. There is, then, in the permanent cicatrix a reproduc-
tion of the three walls of the vessel. When the cicatrix has fully
formed the provisional tissue is absorbed, and in its place is found
acord uniting the two ends of the vessel. The mass of new ves-
sels formed in the cal-
lushasalso disappeared.

Asmall central vessel is

wsually seen penetrat-
ing the cicatrix from
the lumen and anas-
tomosing with a sys-
tem of capillaries sur-
rounding the end of the
arterial stump (Fig.
61. In large cica-
trices, which sometimes
extend a considerable
distance into the ves-
sel, this central arte-
riole may be branched
or tortuous, and may
give to the cicatricial
tissue a ‘‘cavernous’’
appearance.

The formation of a
muscular cicatrix is
generally denied, but
the writer, having made

extensive  researches . .-
upon this point, is con- ture, proximal end, termination of healing process. The

. cicatrix, composed partly of muscular cells, is penetrated
n
vinced that a muscular by a small vessel. Below is the fibrous tissue which

deatrix is developed. unites the proximal to the distal end.

The reason why it has

1ot been found is easily explained. The process of permanent cica-
trization is so slow that investigators have examined specimens at
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occurs in the hypogastric arteries after birth. There is a so-called
** compensatory endarteritis,”” which in the new-born infant in-
volves even the aorta. The changes seen after ligature in conti-
nuity are analogous to those which follow obliteration of the ductus
arteriosus. In both a substantial muscular cicatrix is secured at the
point of obstruction to the blood-flow.

In closing, a word about the ligature. Scarcely any subject in
surgery has caused more discussion. Ligatures, usually of silk,
were at first left with one long end, so that they could be with-
drawn when they had cut their way through the vessel. This
method was disadvantageous, as the ligature kept the wound open.
Acupressure and torsion were substituted, but they were soon sup-
planted by animal ligatures, which are absorbed. Since it has

- been understood that silk ligatures can be made aseptic, they are

now used by most surgeons, as animal ligatures may become
absorbed too soon, and a feeling justly exists that they are not to
be relied upon. The proposition to apply two ligatures in such a
way as to approximate the walls of a vessel without rupturing them
isnot likely to come into general favor. This method has not the
merit of simplicity, and by it the dangers of suppuration are
increased. If a ligature is not firmly applied, the lumen of the
vessel may not be occluded. Itis true that there is danger that the
first half of the knot may loosen while the second half is being tied,
and this accident has occasionally occurred, but its danger may be
obviated by extra care in the application of the ligature. The old
idea that the inner coats must be ruptured should no longer
influence the surgeon. He should simply endeavor to place the
ligature firmly enough upon the vessel to occlude it. A rough
hempen or a braided-silk ligature may be needed to hold the first
half of the knot in the largest arteries. In all other vessels the
slipping of the knot need not be taken into account. Secondary
hemorrhage after the ligature of arteries in continuity has become
an accident of extreme rarity since the introduction of aseptic
surgery.
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to the extremities and to the neighborhood of the heart. Great
care should be taken, particularly in the case of the patient under
anaesthesia, to avoid burning the skin. An arrangement by which
dry heat could be conveyed from the hot-air register to the bed
itself would accomplish this object better than in any other way,
and would have the great advantage of avoiding disturbance of the
patient.

In cases of severe shock it is thought advisable by some to per-
form ‘‘auto-transfusion;’ that is, to bandage the extremities so
that the circulation may be limited to a confined area where the
organs most essential to life are situated. Such a method involves
dangerous handling, and its employment should be advised in
exceptional cases only, when other and better remedies are not
available.

Transfusion is now abandoned, but there may be resorted to, in
cases of shock attended with great loss of blood, infusion of a warm
salt solution:

Sodii chlorid., o 3iss.
Sodii bicarb., gr. Xv.
Agq. dest., Oij.—M.

The salt solution may be introduced either into the median cepha-
lic vein or into the loose subcutaneous tissue of the abdominal walls.
Patients endeavor to supply the deficiency of fluid at the vital centres
.b}’ drinking large amounts of water. Ifthe water is well borne, there
1S no objection to its use, but in an irritable condition of the stomach
1t is not likely to be retained.
Enemata of water are very valuable under these circumstances.
Mumford recommends hot enemata of a weak salt solution. A
Quart might be given, and be repeated in half an hour. The solu-
tion in the exsanguined state of the patient is absorbed with aston-
Ishing rapidity from the lower bowel. Lange administers a pint
Of water of the temperature of the body, with the addition of some
Stimulant, mostly claret, during long operations. This allows of
abScorption before it is too late. Later, there may be given nutrient
®Nemata largely diluted—peptonized beef-juice, milk, and eggs—
D to four or five ounces, with the addition of half a pint or more
Of warm water. The enema should be administered through a
Bexible catheter attached to a short rubber tube and funnel. By
Yhis means high injections may be given.
Stimulants given by the stomach should form an important ele-
ment in the treatment of shock. To strengthen the heart’s action,
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XII. FEVER.

To have a clear understanding of the nature of the process
known as fever, it will be necessary, first, to study the laws gov-
erning the mechanism which maintains the human body at a con-
stant temperature. ‘The normal temperature of a human being in
a state of health is 37° C., or 98.4° F., and it possesses this pecu-
liarity, that under most varied conditions, in the tropics and in
arctic regions, there is an extremely slight variation from these
figures. The stability of temperature observed in man is shared
by birds and mammals, and the arrangement by which this standard
is preserved is known as thermotaxis or heat-regulation.

The body constantly produces heat by a process of combustion,
oxygen being introduced into the tissues and carbonic acid being
eliminated. Enough heat is thus manufactured to raise the tem-
perature of the body 1° C. in half an hour. Were there not at
the same time a corresponding loss of heat, the temperature would
rise 48° C. in twenty-four hours—a height which would be incom-
patible with life.

To maintain a proper temperature it is necessary, therefore, that
there should not only be a given production of heat and provision
made for a continuous dissipation of the same, but there must also
exist a mechanisin by which the two processes are balanced, so that
the temperature shall remain at its normal height.

If the production of heat should at any time exceed the loss,
the temperature would immediately rise; if the production should
happen to be less than the amount given off, there would be a fall
of temperature. Asa matter of fact, both of these processes are
Subject to considerable variation. After taking food there is an
IR Crease in the amount of heat produced, and a still greater increase
after muscular exercise; during rest and sleep the amount produced
I8 somewhat diminished. Under similar conditions there is a cor-
"®Sporiding change in the amount of heat that is given off from the

y. ‘The flushed face of one who has just risen from a luxurious

®past, the warmth and moisture of the skin and the increased res-

Piration following active exercise, are indications that the regu-

lating process is at work, and that the increased lheat-production is
301
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these ptomaines are washed away in the fragments which come
from the wound, and the fever immediately subsides. Had the
fever been due entirely to bacteria, such a change in the wound
would not have produced so immediate an effect upon the system.
Such organisms as are still in the circulation are eliminated
quickly as soon as the system rallies from the depressing influence
of ptomaine action.

Indeed, in surgical fever the constitutional disturbance corre-
sponds pretty accurately with the severity of the local inflammation
and with the amount and quality of the secretions of the wound.
A sharp rise of temperature, accompanied by delirium, by diges-
tive disturbances, and by other signs of constitutional irritation,
would almost certainly indicate the presence of decomposition in
the retained fluids, the formation of an abscess, or the development
of some form of infective inflammation.

Ascptic Fever.—When the antiseptic treatment was introduced
it was expected that wounds healing by first intention, and conse-
quently devoid of septic contamination, would unite without any
febrile disturbance. In aseptic wounds the signs of inflammation
are almost completely absent: there is but slight swelling; the sur-
face of the wound is natural in color; the serum flows away almost
in the condition in which it escaped from the vessels, slightly tur-
bid, mixed with white corpuscles or tinged with red, and devoid
of odor. It is mild and unirritating in character.

It would be natural to suppose that under these circumstances
there would be a corresponding absence of all reaction upon the
system. It was found, however, that a considerable rise of tem-
Perature took place after aseptic operations, without any local
<changes sufficient to account for this rise. It is true that occa-
sionally, in properly-conducted operations, great tension of the
S_titches, imperfect drainage, sloughing of the flaps, or some irrita-
tlon arising from the dressings was found, but more frequently
1o imperfections of this kind were discoverable.

A more careful observation of the symptoms of this form of
fever showed that many of the peculiarities of surgical fever were
Wanting, and, in fact, that there arose a new type of fever—the
aseptic fever.

The action of the virus upon the nerve-centres—which action is
SO characteristic of surgical fever, such as delirium, insomnia, pros-
tration, and disturbance of digestion—is here wanting. In fact,

Tom the appearance merely of the patient it is improbable that the
Presence of fever would be recognized. Such patients sleep well,
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healed by first intention and that the drainage-tubes had been absorbed
Nevertheless, the temperature did not reach the normal line until the
eleventh day. The pulse kept pretty accurate pace with the temperature
(Fig. 66).

2. In contrast with the above case may be mentioned that of Mrs. R—,
whose breast and axilla underwent a much more extensive dissection. Here
the stitches all held well and the walls were kept firmly in apposition, the
tubes discharging the exudation which took place. The temperature rose to
99.5° F. on the evening of the second day, but with this exception it was
normal from the beginning to the end of convalescence, which was rapid.

It is evident from a study of these cases that there was no absorp-
tion of septic materials or of inflaminatory products, for inflammation
was either absent or was present in such a mild form that it could
not be regarded as belonging to the infective type. In those cases
in which the temperature has been above normal there has doubt-
less been an absorption of certain materials which accumulated
between the surfaces of the wound or at the seat of injury. These
materials are blood-clot, serous exudations which failed to escape
through the drainage-tubes, fragments of broken-down tissue, and
minute sloughs, which, if observed under the microscope, are found
to be undergoing a granular disintegration preparatory to absorp-
tion.

In a section taken from a wound in the abdominal wall the

wound was found to have united, but beneath the surface of one
Of the lips was seen a granular mass of material which represented
a dead portion of the skin about to be absorbed. Such changes
re seen on a larger scale in very extensive wounds, such as ampu-
ation at the hip-joint, or in crushed wounds which have been
10roughly disinfected and are healing well. In both these cases
e amount of disintegration with injury in the cellular tissue, the
teguments, and even the muscles, must be considerable. Let us
* what the effect of the introduction of such substances into the
culation has been shown to be by experiment.

The chemistry of coagulation has already been alluded to, and

reader is aware of the process by which fibrin is formed.

'asionally small quantities of fibrin-ferment are liberated in the

ulating blood by the breaking down of cells, but the vessels
sar able to dispose of it and to prevent any coagulating action.
'n, however, this ferment is introduced into the circulation in
considerable quantity, remarkable results are found from its
n. The fluid part of coagulated blood, if introduced into the
‘ation of an animal, will bring about a very pronounced and
sive coagulation.
21
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The true interpretation of such cases as these may be learned in
the succeeding chapters, where it will be found that the kidney is
considered by some to be one of the most active organs in the elim-
ination of micro-organisms from the circulation and the tissues of
the body when once an invasion has taken place, which in the
above-mentioned cases appears to have occurred from the intestinal
tract.

Notwithstanding that many a supposed case of genito-urinary
congestion due to nervous origin has satisfactorily been demon-
strated as due to the presence of bacteria, it seems probable that
not all cases can be explained in this way, and that there exist a
certain number which are due to nerve-action.

The nervous origin of inflammation and fever has strongly been
advocated by no less a person than Lister himself. The examples
he gives are numerous and interesting. He seems, indeed, almost
to take the ground that the nerves play a more important part in
certain inflammations than do bacteria. Ogston vigorously opposes
this theory. But it seems to the writer that Lister rightly at-
tempted to check the growing tendency to ascribe all morbid
processes to the presence of bacteria, and thus to overlook facts
which give many valuable hints in the management of disease.

By way of recapitulation it may be said that aseptic fever is due
to the absorption of substances so slightly altered as to resemble
closely the normal tissues or fluids of the body. In other types of
surgical fever, such as traumatic and suppurative fever, it will be
found that, in addition to the above-mentioned causes, there is a
pyrogenous or fever-producing material which is manufactured
through the agency of micro-organisms and belongs to the class of
substances known as plomaines. 'The bacteria found in sloughing
or suppurating wounds are also absorbed at the same time, but in
small numbers and with no great regularity, and they do not
appear to exert any special influence upon these morbid processes.
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HOSPITAL GANGRENE. 431

it is less painful than applications of perchloride of iron. The
cautery may be followed by the use of cold compresses removed
from time to time until the pain ceases.” At the present time the
most suitable dressing to follow this would be an antiseptic poul-
tice frequently renewed and alternating with an antiseptic bath
until the separation of the sloughs has taken place.

Nitric acid in full strength, which has been much used, seems
to have been the favorite application by Southern surgeons during
the war. Jones advises a liberal and thorough application of the
acid: ‘‘It should not merely coagulate and alter completely the
gangrenous matters, but also come in contact with the sound
parts. . . . . In most cases one thorough application of the acid
will be sufficient. . . . . If, however, the patients be retained in
the crowded wards or tents, the most energetic treatment will fail
entirely of arresting the disease.’” -

The patient, as in the case of cautery, should be placed under
the influence of an anzesthetic and all gangrenous tissues should
carefully be cut away. All sinuses found under the skin or in the
connective tissue should be laid open freely and the dead tissues be
removed. As Keen says: ‘‘ Stumps must be laid bare and appa-
rently ruined; sinuses must be fully exposed and the disease
relentlessly pursued to its farthest refuge.”” Rochard well adds:
“Il faut du courage.” .

For milder cases an acid wash may be used consisting of solu-
tions of hydrochloric acid of greater or lesser strength; the one
in use for many years at the Massachusetts General Hospital
during epidemics was the following:

B. Potass. chlor., - 3ss;
Acid hydrochlor., 3j;
Misce et adde.
Aquee, §Viij. —M.

It can be applied on charpie.

Keen used chiefly in the West Philadelphia epidemic the acid
nitrate of mercury, preferring it to nitric acid, as it caused less
pain and often saved time by enabling the surgeon to dispense
with an anzsthetic: ‘‘ The pain continues for a shorter time, the
slough appears to be destroyed and disintegrated more thoroughly,
and it separates in from twelve to thirty-six hours sooner than that
from the acid.”” He continues: ‘‘The constitutional treatment is,
I take it, of far less importance than the local, just as the cousti-
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cure cousists in the removal of all sloughing and dead tissues, and
in opposing oxidation by means of a dressing with any substance
which either contains no oxygen or will not give it up.”’

At the present time the vast array of modern antiseptic reme-
dies, among which we may mention iodoform and peroxide of
hydrogen, will be at hand for the surgeon’s use. Of these reme-
dies, carbolic acid has already been employed in several epidemics.
In weak solution it does not penetrate sufficiently deep. Heuter
used 5 to 10 per cent. solutions, and reapplied them several times a
day. In this shape it has a caustic action, but it was apparently
not adapted to severe cases. It goes without saying that the most
powerful prophylactic treatment is the application of the laws of
strict asepsis so far as they can be carried out. If a single case
occurs in a hospital ward, it should immediately be isolated; if a
. number of cases occur at once, the ward should be evacuated. An
epidemic at the Chestnut Hill Hospital, near Philadelphia, was
arrested in twelve hours by placing all those attacked with the
disease in tents in an adjoining grove. A chronic case which has
obstinately resisted local treatment will often improve rapidly after
a complete change of room, of bedding, and of clothing.

Amputation for hospital gangrene of stumps was a frequent
resort in pre-antiseptic days. There is no doubt that the presence
of gangrene is no contraindication to such an operation at the pres-
ent time. With thorough antiseptic precautions the case ought to
do well afterward. In 1870 such an attempt was made by a Ger-
man surgeon for gangrene of the foot involving the tarsal joints.
The wound was soaked with a strong solution of carbolic acid, and
the foot was carefully wrapped up in cloths wet with the same solu-
tion. The leg was thoroughly washed with ‘‘ phényle-water”’
before the operation. The dressing for the stump consisted of
carbolic compresses. The healing was slow at first, but after the
opening of a small pus-cavity cicatrization rapidly took place.

28
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452 SURGICAL PATHOLOGY AND THERAPEUTICS.

in such combinations as to be least irritating to the throat. It
may be necessary to use the catheter or to produce an action of the
bowels. Skilled nursing should accomplish these tasks without
undue excitement of the hyperaesthetic nerves. With such minute
care and attention to details as these rules imply treatment may, as
Nicaise justly says, make chronic some cases of tetanus that began
as acute. Every day added to the patient’s life after the first week
of the disease increases greatly his chances of recovery. Even the
most acute cases sometimes get well, so that the surgeon should be
encouraged to exert all the skill in his power or bring to bear all
the resources of a great hospital, even in the most desperate cases,
with some hope of saving life:



XIX. HYDROPHOBIA.

HYDROPHOBIA is a disease of man caused by inoculation from a
rabid animal due to a specific virus in the saliva. Hydrophobia,
which principally affects the nervous systemn, is characterized by
peculiar paroxysms of suffocation, brought on chiefly by attempts
at swallowing, by a catarrhal affection of the fauces, by a more or
less pronounced febrile disturbance, and by an acute mania. The
term rabies—or less frequently Jyssa—is applied to the same disease
in animals.

Rabies is frequently observed in herbivorous animals, such as the
ox, the horse, or the sheep. It is more commonly found in the car-
nivora, such as the cat, the fox, the jackal, the wolf, and the dog.
More rarely it is observed in the skunk, in swine, in birds, and
even in domestic poultry. Rabbits are susceptible to the virus,
and they are used principally in experimental inoculations. The
disease is always communicated by inoculation from animal to
animal or from animal to man, and does not arise de novo.

Infection does not always follow the bite of a rabid animal: the
large majority of persons bitten are supposed to escape, but in most
cases this immunity is due to protection by the clothing or the fail-
ure to penetrate the epidermis, or, more probably still, to the fact
that the supposed rabid animal did not suffer from rabies. Bites
on exposed portions of the body by animals undoubtedly mad are
probably followed by hydrophobia in the large majority of cases.
The disease is not always caused by a bite, for a previously existing
wound or an abrasion may be inoculated by the saliva conveved by
the tongue of the animal while licking the skin of its master.

In the dog the disease presents two tyvpes, the dumb and the
furious rabies. In the furious form a change is first noted in the
habits of the animal. He becomes uneasy and depressed, and is
dull, wandering aimlessly about and hiding in obscure corners. In
this early stage his saliva is already poisonous, and, as he occasion-
ally exhibits a tendency to be affectionate to some other animnal of
the household or to his master, his caresses are dangerous. Fre-
quently, however, if disturbed, he growls and shows no inclination
to move, but will still obey the voice of his master. He is subject

to hallucinations, and will snap and snarl at imaginary objects.
453
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HYDROPI{OBIA. 463

other organs were concerned, Fitz found numerous slight hemor-
rhages in the septum of the heart: no abnormal appearances were
observed in the pharynx and in its submaxillary glands; the
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FiG. 75.—Extravasation or * Miliary Abscess' in the Cervical Cord in a case of
Hydrophobia.

esophagus from the bifurcation of the trachea downward was
extensively cedematous.

In one case examined by Wickham Legg the kidneys showed
cloudy swelling, but, as a rule, no pathological changes of import-
ance appear to have been discovered in the thoracic and abdominal
viscera. Hyaloid masses have been found in the medulla by sev-
eral observers, but as these are met with also in normal specimens,
it is not certain whether in these cases they were of any patholog-
ical significance.

Although in the microscopical appearances above mentioned
there is nothing that can be regarded as specific of the disease,
still Gowers is of the opinion that ‘‘ the distribution of the lesions,
their intensity in the lower part of the medulla and in the neigh-
borhiood of certain nerve-nuclei are, as far as I am aware, pecu-
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494 SURGICAL PATHOLOGY AND THERAPEUTICS.

in cattle are made by the Board of Cattle Commissioners, and
failure to comply with the law is punishable by fine or by im-
prisonment.

Epidemics of glanders were in 1887 reported to Washington,
D. C., from the States of Georgia, Virginia, Texas, Pennsylvania,
Louisiana, and the District of Columbia; also from Oowala, Chero-
kee Nation. The Minnesota State Board of Health reports that
from March, 1885, to April, 1886, it had isolated over 450 horses
affected, or suspected of having been affected, by glanders.
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SNAKE-BITE. 503

Calmette found that 4 ccm. of antitoxic serum, injected into
a rabbit an hour and a half after 1 mg. of cobra-poison had
been injected into the same animal, was sufficient to save the
animal. In rabbits which had not received the serum death
occurred in twelve hours after the injection of 1 mg. of the
cobra-venom.

If the poisoned animal was treated with chloride of lime, a cure
was effected without resort to the serum. The solution, which is
of the strength of 1 to from 12 to 45 parts of water, should be
injected in doses of 5 ccm. subcutaneously around the wound.
From 20 to 30 ccm. of a more dilute solution may be used in
the same way. This method, when employed twenty minutes
after inoculation with the venom, saved animals which would
otherwise have died in two hours.

Whatever the treatment may be, the patient should be kept
quiet. All his spare strength should be kept in reserve. He
should be encouraged and soothed. Hot bottles may be applied
to the heart, and the general rules for the treatment of shock might
well be resorted to with advantage.

It is most important to remember, in estimating the value of
any particular line of treatment, that a careful estimate of the
dose of the venom should be made in each case, for in inflicting
the injury the serpent often fails to accomplish its purpose, and
only a drop or two of the poison may come in contact with the
exposed tissues.
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TUBERCULOSIS. 525

wedge-shaped mass remains to mark the former site of the bone:
in this way angular curvature is produced. When several inter-
vertebral cartilages are melted down and the intervening bodies are
converted into wedge-shaped masses, the curvature has a more bow-
shaped outline. The older writers recognized the fact that the
angular curvature indicated disease of but a single vertebral body
(Krause).

As suppuration goes on the pus burrows at times for a consider-
able distance, as in the case of the ‘‘ psoas abscess,’’ so called, the
pus following the sheath of the psoas muscle in working its way to
the surface at the groin. Such abscesses originate from tubercu-
lous disease in the dorsal or the upper lumbar vertebree. Abscesses
originating from disease of the lumbar vertebree may, however,
point posteriorly in the lumbar region. Retropharyngeal abscess
is caused by disease of the cervical vertebree. Abscesses arising
from the upper dorsal region may involve the pleural cavity, and
may even break into the lungs; occasionally the cesophagus and
the aorta are bathed in the pus of these abscesses. Such collec-
tions of pus may sometimes find their way into the vertebral canal,
and spread beneath the meninges and bring about a compression
of the cord. The adjacent ostitis may also set up meningitis, and
in this case the cord may be compressed by the inflammatory exu-
dation. As a result of this pressure paraplegia may be produced.
Pressure of the spinal nerves may occur occasionally as the result
of connective-tissue growth around the roots of the nerves. During
the period of convalescence ossification of the bones at the seat of
the disease may occur as the result of the reparative efforts of the
periosteal and osseous tissues, and the fragments of the bodies of
the diseased vertebra may thus become firmly ankylosed. The
commonest seat of the disease is in the dorsal region; it is found
also in the upper lumbar region and, less frequently, in the cervi-
cal region. In rare instances the transverse and spinous processes
may be the seat of the disease. The flat bones are also the seat of
tuberculosis, although much less frequently. In the scapula it
may occur with or without formation of a sequestrum; usually
there is a carious softening of the part affected. In a case that
came under the writer’s care the caries affected the greater part of
the scapula. By laying open the various sinuses it was possible to
curette the bone satisfactorily.

Tuberculosis of the ribs and the sternum is somewhat more fre-
quently seen than that of the scapula. It is usually a disease of
adult life. ‘Tuberculosis or ‘‘caries of the ribs,”” as it was
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XXV. SURGICAL TUBERCULOSIS
OF JOINTS.

THERE are two forms of tuberculous disease of joints. In the
more common (or osteopathic) forin the disease begins in the
epiphyseal ends of the bones, as has already been described. The
nodule eventually softens down, and, instead of breaking externally
and forming an abscess, it finds its way into the joint, either through
a fistulous opening or by gradual involvement of the articular car-
tilages. In the second variety, the arthropathic, the synovial mem-
brane is the seat of the disease.

In the first form there exists a preliminary or prodromal stage
of joint disease during which the bone only is affected. The
nature of this process, having already been described, need not be
repeated here. As the inflammatory process approaches the artic-
ular cavity it not infrequently occurs that a reactive inflammation
of an entirely non-specific character is set up within the joint.
The joint becomes swollen and tender, and it is filled with a serous
exudation which may last for some time, and finally disappear
(hydrops tuberculosus); or the synovial membrane may become
infected and granular without showing any evidence of tubercular
infection; or a fine layer of vascular tissue may grow out over the
cartilage, closely resembling the pannus growth of the cornea.
This tissue may involve the lining membrane of the joint, and it
may lead to adhesions and cicatricial contractions to such an extent
as to obliterate nearly the whole cavity of the joint. In such an
extreme case the severe symptoms of tuberculous inflammation do
not make their appearance in the joint, but the tuberculous disease
remains confined to the bone. It is often the case with the knee-
joint that when the tuberculous nodule which has formed in the
bones finally breaks into the joint a greater portion of the inner
cavity is shut off by adhesion; consequently the articular surface
of but one of the condyles may become affected with the disease.
Such an obliterating synovitis may occur in the hip-joint, the
result of which is that the head of the bone becomes sometimes
ankylosed to the acetabulum. Such changes are not unlike those
adhesive inflammations seen so frequently in the pleura, the peri-

toneum, and in other serous cavities, and they seem to protect the
34 529
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not have a tendency to disorganize the membrane. When there is
an exuberant growth of vascular tissue there may be an extensive
formation of granulations, producing the so-called ‘‘ fungous’’ type
of joint disease.

In still another form there is a tendency to the breaking down
of the tubercular masses and to the formation of pus. This type
is more frequently seen in elderly people, and the prognosis is usu-
ally unfavorable. The membrane is readily perforated, and peri-
articular abscesses are formed which may or may not communicate
with the joint by a fistulous opening. As a result of the entrance
of this large quantity of broken-down material into the joint the
cartilage and the bones are generally left in a carious condition.
Instead of pus there may occasionally be a turbid serum in the
joint which may be slightly hemorrhagic. This tuberculous
hydrops is, however, not very common.

The bone type of joint disease is the commonest form of the two,
and it is found chiefly in children, whereas the ordinary synovial
tuberculosis is more frequently seen in adults. It seems somewhat
to be a matter of chance whether the joint becomes infected with
tubercle from the bone, or whether the broken-down products may
not find their way to the surface without involving the joint. The
cartilage is readily affected by the growth of granulation tissue
into the joint, or by the presence of pus, owing to its feeble resist-
ing power. The first change seen is the spread of a fibrous vas-
cular tissue over the surface of the cartilage, the so-called ‘‘ pan-
nus’’ growth, which becomes thinner and thinner in passing from
the edge of the synovial membrane or from the opening of the
tuberculous fistula. Subsequently the cartilage softens, loses its
bluish-white color, and changes to a fibro-cartilage, and later to
fibrous tissue, which finally becomes infiltrated with tubercle.
When the tuberculous material breaks down the softened cartilage
may be washed away, and the so-called ‘‘ ulceration of the cartilage
is produced.

At other times the growth of the tubercular granulations fromn
the subjacent bone is so exuberant that the entire cartilage may be
dissected off the head of the bone. This result is occasionally
seen in the hip-joint, where the cartilage may be lifted off cap-like.

In the primary synovial form of tubercular disease the tubercu-
lous infiltration of the bone is usually comparatively superficial.

A peculiar form of joint disease, described by Volkmann as
cartes stcca, occasionally attacks the shoulder-joint, but it may also
be seen in other joints. It is characterized by a growth of scanty,
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joint”’ by Brodie. Even the muscles and tendons appear to be
subject to this peculiar change. In a case the writer remembers
seeing the muscular tissue of the entire lower third of the thigh was
affected. In some joints the tendons are so matted together by this
condition of the tissues that motion of the joint is seriously impaired.
According to Krause, this gelatinous change is not tuberculous in
character, but it is due to a venous stasis resulting from the increase
in the contents of the joint-capsule and the extra-capsular growth.
As the result of the consequent cedema, the mucin, which normally
exists in the tissue, is dissolved. A similar development of mucous
tissue occurs, according to Koster, in the development of a
myxoma. There is found, however, a similar growth of gelatin-
ous material around and in the sheaths of "infected tendons when
no such obstruction to the circulation exists, and it seems prob-
able, therefore, that the peculiar formation seen so rarely in
other forms of disease, and so characteristic of tuberculosis
of the joint, must be the result of chemical changes brought
about directly by the presence of the bacilli in the surrounding
- tissues.
The inflammatory reaction may
extend from the original nodule to
the periosteum, and it may produce
an abundant growth of osteophytes
which mark the limits of the cari-
ous ulceration of the bone. This
bony growth is analogous to the
callous edges so often seen in
chronic ulcerations of the skin in
the lower extremities. (Fig. 81).
Among the numerous patholog-
ical changes brought about during
the course of the disease are those F1G. 81.—Tuberculosis of the End of the
due to pressure caused by the spas-  Humerus, showing caries of the articu-
modic contraction of the muscles.  1ar surface and osteophytes due to inflam-
This contraction, which is due to :’;‘:';‘uir:)f‘e“oste“m (5p- 1399, War-
reflex irritation of the nerves, fur-
nishes one of the most marked clinical symptoms of the disease.
In this way the ulceration of the cartilage is greatly increased, and
even the carious bone is absorbed, and the spread of the tubercular
process is favored by the pressure. By this muscular action not
only great deformities of the spine are brought about, but joints
are also dislocated and great deformity is produced.
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Some of the peculiarities of the disease in individual joints may
now be studied. In the Zip-jocnt, in the greater number of cases, the
disease is found originally in the bone, but, according to Cheyne, it
does not so extensively occur there as authors are disposed to think.
At all events, a large number of cases are examples of primary
disease of the synovial membrane. The tubercular deposits more
frequently occur in the acetabulum than in the femur. In the
latter case they are seen in the head as well as in the neck, and
even in the trochanter. The farther they are removed from the
joint the less likely are they to involve it. When this cavity
becomes affected the disease spreads from the point of reflection
of the synovial membrane and from the ligamentum teres over the
cartilage. The granulations are filled with miliary tubercles, and
they lie on the surface of the synovial membrane or they infiltrate
its substance. ‘The fluid in the joint is only slightly increased and
altered; it is somewhat turbid and is streaked with pus or with blood.
At times the fluid may be distinctly purulent. The ligamentum
teres as the disease advances is attacked, and it becomes softened
to a pulp. The bone becomes involved first at the edge of the fold
of the synovial membrane. The tubercles multiply in the super-
ficial layers of the bone, and they dissect off the cartilage at several
points, giving the latter a sieve-like appearance. The same process
goes on in the acetabulum, and in well-marked cases of the dis-
ease the femoral and acetabular cartilages may lie completely sepa-
rated between the ends of the bones. Before separation, the cartilage
may already have ulcerated in several places, particularly where the
head of the bone and the acetabulum press against each other: the
effect of this pressure is to increase the amount of ulceration of the
bone, and consequently the acetabulum may become eularged by
caries at this portion of its circumference. In the mean time the
capsule of the joint is perforated and periarticular abscesses are
formed. These abscesses may develop without perforation of the
joint, but such abscesses are comparatively rare. In later stages
of the disease the tubercular process, after destroying the liga-
mentum teres, attacks its point of insertion in the acetabulum,
and, the bone being gradually eaten away, an accumulation of
pus may form within the pelvis. This complication, however,
is infrequent. The pus in different cases varies greatly in amount,
but in the primary synovial formn of the disease it is always certain
to be found.

In caries sicca pus is not formed, but this type of the disease
rarely attacks the hip-joint.
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will be straight when they are placed in apposition with one an-
other, and care must be taken that the posterior edge of the tibia
does not press against the popliteal vessels. After removing the
elastic bandage the hemorrhage should be arrested by pressure, by
elevation of the limb, and by tying such arteries as require the
ligature. 'The bones can be held firmly together by a silver suture
cut short and allowed to remain permanently. It is safer to em-
ploy some form of drainage, as in the majority of cases union will
be favored by conducting off the serous and bloody discharge of
the first few days.

In resection of the hip- and shoulder-joints the operator should
not be satisfied with removal of the head of the femur or the hume-
rus, but careful attention must be given to all other portions of the
articular cavity, and all diseased tissue must carefully be removed,
the incision being made sufficiently large for the purpose. In
resection of the elbow-joint it is better to remove the bone freely
and to avoid too careful preservation of the periosteum; otherwise
ankylosis may occur. The results of such operations are usually
excellent, and it is rare that a flail-like joint is obtained.
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affected secondarily to the epididymis, there are found a number of
small nodules in the otherwise normal tissue of the organ. When
the whole testicle is involved, a section shows it to consist of the
gelatinous homogeneous tissue, in which lie several yellow cheesy
masses of stellate or irregular shape. According to Kocher, a
microscopical examination of the tubercles in the earliest stage
of their development shows within the seminal ducts a collec-
tion of giant-cells and epithelioid cells supported between the two
layers of the membrana propria and filling out the lumen. The
tuberculosis begins, therefore, as an intracanalicular process. As
the intracanalicular masses undergo cheesy degeneration the new
tubercle is found in the membrana propria. In some cases the
membrane seems to be the part chiefly affected, the amount of cell-
formation in the ducts being comparatively slight. The neighbor-
ing ducts in this case rapidly become involved. In other cases the
stroma seems to be the part in which the disease is situated; but
as early stages of this process are not seen, it is probable that even
the stroma is not in these cases the primary seat of the disease.

In many cases the testicle is no doubt the region in the genito-
urinary apparatus where tuberculosis begins. The bacilli have
been found in the seminal ducts and in the semen of patients
affected with pulmonary tubercle in whom the testicles showed
no sign of disease. The organisms are carried to the organ in this
case through the blood-vessels, and are transported through the
epithelium of the canals into the lumen. The localization of
the disease in this organ may be produced by trauma; Simmonds
demonstrated this by experiment on a rabbit. An emulsion of
tubercular sputum was introduced into the peritoneal cavity of the
animal, and a few days later there was produced a contusion of the
left testicle. The organ swelled somewhat at first, but the swelling
subsided in a short time. T'wo months later the rabbit was killed,
and a general miliary tuberculosis was found, with a broken-down
nodule of considerable size in the left testicle. Gonorrheea is not
an infrequent predisposing cause of the disease. In fifty-two cases
of tuberculosis of the testicle Kocher found that in fourteen cases
the patient had suffered from gonorrheea. In Simmonds’ sixty
cases eleven had had gonorrhcea.

The question is often discussed as to the direction the discase
takes in the genito-urinary organs. Does it ascend from the
urethra or the testicle to the kidney? or does it originate in the
kidney and descend through the uro-genital tract? Rokitansky
and other more recent authorities are of the opinion that the dis-
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large pus-cavity in the lumbar region, an attempt might be made
to open and drain and to treat the diseased surfaces with appro-
priate remedies. The tubercular membrane would not, of course,
be found in such a cavity, but a great deal of débris could be
scraped away, and under favorable circumstances the patient might
recover with a urinary fistula. This result, although it exposes
the patient to the discomforts of such a fistula, leaves a larger
secreting surface than would remain if one kidney had entirely
been removed.

5. TUBERCULOSIS OF THE MAMMA.

Tuberculosis of the mamma is a rare disease. Recently Roux
succeeded in collecting the records of 34 cases, in 2 of which the
disease occurred in males. In 2 cases both breasts were affected.
The ages varied from sixteen to fifty-two years. In only 3 cases
was an injury supposed to have been the cause of the disease. In
24 cases the disease was secondary to tuberculosis elsewhere. Man-
dry collected 4o cases, in 21 of which there was histological proof
of the tubercular nature of the disease. He found only 1 case in
which the male breast was affected, which, he thinks, shows that
the functional activity of the gland is important. The ages of the
patients in his series ranged from seventeen to fifty-two years. Most
of the cases seemed to develop shortly after confinement. In 8
cases the patients had not borne children. In 17 cases the disease
was in the right breast and in 8 cases in the left breast. In 7 cases
no glands were noticed; in 17 cases there were enlarged glands,
and in many of these fistule had formed. The glands appear
to have been affected secondarily, and not, as Konig suggests,
primarily.

According to Roux, infection appears to take place through the
blood-vessels or the lymphatics, or by the breaking of tubercular
foci which formed in the adjacent ribs or sternum. Roux also
thinks that infection may take place through the ducts, and this
appears to have been the mode of entrance of the virus in one of
the writer’s cases. A tubercular cavity about the size of an Eng-
lish walnut formed near the nipple in a young unmarried woman
about twenty vears of age. A microscopic examination showed
the presence of bacilli. The sinus was treated by curetting and
an iodoform dressing, and it healed without further infection of
the gland.

According to most authorities, the principal form of tuberculo-
sis of this organ is a primary disseminated or confluent type of the
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escape the dangers of pulmonary or of acute miliary tubercu-
losis. Many a fatal case of tuberculosis had its origin in the
‘“scrofulous’ cervical gland.

When suppuration is established and a cold abscess has devel-
oped, it is not sufficient to open the abscess or even to curette care-
fully its lining membrane. Usually a search with the probe will
detect in the deep cervical fascia an opening, on dilating which
the remains of an enlarged gland will be found as the source of the
suppuration. This gland should carefully be removed, and the heal-
ing process will thereby greatly be accelerated. When a simall gland
softens and suppurates and becomes adherent to the skin, the entire
diseased mass can be included between two semi-elliptical incisions,
and a clean wound will be left which can be brought together with
sutures. When the skin is undermined by superficial pouches or
by fistulous tracts, the diseased skin should be trimmed away with
scissors, and the tuberculous granulations can then be thoroughly
scraped.

The importance of internal treatment in these cases need hardly
be dwelt upon. Much may be accomplished in the milder forns
of the disease with cod-liver oil, careful diet, and suitable environ-
ment. Arsenic is supposed by some writers to have a certain
specific action upon these glands. Nothing definite can yet be said
on this point, but, as arsenic is also a useful tonic, it is at least
worth a trial in cases where there is no great amount of cachexia.
Iodide of potassium and syrup of the iodide of iron are also valu-
able agents in certain cases.

Primary tuberculosis of the connective tissue is rare. In the
great majority of cases the disease is secondary to tuberculosis of
the glands, bones, or joints. The burrowing of a cold abscess
infects long tracts of connective tissue and fascize. The primary
affection occurs in the panniculus adiposus in small children. A
number of small nodules form beneath the skin and run together,
involving later the skin itself. These nodules are substantially
the gommes tuberculeuses already described. Fluctuation is ob-
served finally, and pus is discharged. Volkmann describes these
nodules as the furuncular form of skin and connective-tissue tuber-
culosis. Occasionally the pus may burrow and form a cold abscess
quite independent of bone or joint.

7. TUBERCULOSIS OF THE TENDON-SHEATHS.

Tuberculosis of the tendon-sheaths, or tendo-vaginitis tuber-
culosa, may be either primary or secondary. The secondary form,
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lated mass of fatty tissue with prolongations extending to each ten-
don. ‘Three months after the operation the patient died of pulmo-
nary tuberculosis. Although in these cases the presence of tubercles
does not appear to have been established by the observers, it is
probable that these forms closely resemble the same tumor observed
in the knee-joint in which miliary tubercles are found. Moreover,
in another case there was a family history of tuberculosis, and in a
third the patient was suffering from cachexia.

Many of the forms of primary tuberculosis of the tendon-sheaths
may be treated by excision of the diseased mass.

A lady sixty years of age consulted the writer for tuberculosis of the
sheaths of the peroneal tendons at their point of contact with the external
malleolus. The disease extended nearly to the point of their insertion and
some distance above the malleolus. She had suffered in her youth from
caries of the rib. The tendons were exposed by an incision about five
inches in length, and a long spindle-shaped gelatinous mass was carefully
dissected out, leaving both tendons clean and bright. The wound, which
was complicated by sinuses, healed slowly by granulation. Perfect motion
of the joint was obtained.

When the elastic tourniquet is applied these operations can be
performed without hemorrhage and an elaborate dissection can be
made. In the palinar bursal tumor the annular ligament may be
divided, if necessary, and the tendons dissected out one by one.
During the healing process the tendons appear to form new
sheaths for themselves in the granulation tissue, and the func-
tion of the tendons usually is but slighty impaired by the ope-
ration.

When this condition is secondary to joint disease the operator
must pay careful attention to this complication in performing resec-
tion of the joint. When resection is not indicated amputation is
probably the only resource if the general condition of the patient
will permit of such an operation. The prognosis is favorable in
primary disease of the tendon-sheath, as the fibrinoid type of
tuberculosis is not likely to be followed by metastasis.

Tuberculosis of muscular tissue is very rare. A muscle may,
however, be affected secondarily to disease of an adjacent bone.

8. SCROFULA.

Scrofula is a name that was formerly given to a large propor-
tion of the affections just described as tuberculous disease, and the
question naturally arises whether there are any affections which
should still be classed under this head. The name is derived from
sus, scrofa, a sow, to indicate the peculiar fulness which the en-
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all apparently phases in the growth of the same organism. After
frequent inoculations the type changed to a finer miliary nodule.
To reproduce the coarser nodules it was necessary to introduce
small amounts of the culture into the intestinal canal or to subject
the organism to the drying effect of the air, or to a lower temper-
ature, or to a struggle with other organisms. Zagari thinks that
this virus, which is evidently widely spread in nature, should be
studied with reference to its occurrence in man. Some of the cases
of peritonitis reported above were found not to be genuine tubercu-
lar disease.

It is highly probable that further study will show that the bacil-
lus of tuberculosis is not the only organism capable of producing
this type of chronic inflammation in man. Surgeons are, in fact,
still but on the threshold of this line of investigation.



XXVII. DISEASES OF BONE.

1. OSTEOMALACIA.

OSTEOMALACIA is a disease of the bones in adult life that occurs
most frequently in puerperal women, but it is seen also in women
who are not in the puerperal state and in men. It is characterized
by a progressive softening of the bone-substance, giving rise to
deformity and sometimes to fracture. The first change noticed in
osteomalacia is a gradual absorption of the lzme-salts from the outer

FiG. 83.—Trabecula of Bone in a case of Osteomalacia—on the left osteoclasts, and on the
right osteoblasts (oc. 3, obj. D.).

layers of the trabecule or those layers in direct contact with the
medullary tissue. The portion of the bone thus decalcified is com-

posed of fibrous or striated tissue in which are found the bone-cells:
597
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Although osteomalacia is regarded as a degenerative process,
the changes seen in the cellular structures closely resemble an in-
flammatory process, so far as the formation of a granulation tissue
is concerned; but there is not found other evidence of bone-inflam-

Fi1G. 84.—Section of Femur in a case of Osteomalacia : below is the medulla rich in cells, and
above, the periosteum (oc. 3, obj. A.).

mation, such as the formation of new bone. One indication of a
disturbance of nutrition is tke chemical change seen in the bone in
this disease. The presence of lactic acid in excess in the bones
affected has been supposed by several writers to be the cause of
the absorption of the lime-salts. At certain periods of the disease
lactic acid hias been observed in the urine. This acid was found to
diminish greatly in the cases reported during convalescence, and to
disappear entirely with cure. Lime-salts have been found to a
very limited extent in the urine. A chemical examination of the
bone shows marked diminution of the gluten, and there has been
found in the urine an albuminous substance which has been sup-
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Porro’s operation (removal of the uterus and ovaries) is the one
which should undoubtedly be chosen.

2. RICKETS.

Rachitis, or rickets (ddye«c, a spine), is a disease of infancy and
childhood characterized by a disturbance of nutrition and an irreg-
ular development of bone, causing a change in its composition,
texture, and form.

The period of life at which this disease is most commonly seen
is in the first and second years. In a series of cases compiled by
Bradford and Lovett, 710 occurred in the first year, 831 in the
second year, 232 in the third year, 50 in the fourth year, 27 in the
fifth year, and after that period 26 cases only. It seldom begins
before six months or after three years. Rickets is occasionally
seen in individuals at the age of puberty, although the affection at
this period is rare.

It is an old theory that rickets is due to an abnormal develop-
ment of acids. Heitzmann suggested that it may be due to the
presence of lactic acid. ‘This acid is supposed to be formed in the
body as the result of digestive disturbances, acting as an irritant on
the bone-forming tissues and causing solution and excretion of
lime-salts. According to other authorities, the absence of lime is
explained by its insufficient administration in food. Kassowitz
called attention to the great vascularity of the medullary tissues in
rachitic bones, and he sought in this condition of the bone an
explanation of the disease, which he assumed was due to inflam-
matory hyperaemia of the osteogenic tissues.

Pomuner, seeing the early and frequent disturbances in the motor
system in this disease and the frequent complications of the nervous
system, advanced the theory that the disease has its origin in the
central nervous system. According to Monti, the cause of rickets
lies in a defective nutrition of the affected children. All forms of
nutriment which cause dyspepsia, and consequently malassimila-
tion, or which do not contain the proper nutritive elements, bring
on rachitis. ‘The artificial feeding of children with patent foods
has been thought to be a fertile source of the disease. In menage-
ries, where animals live under highly artificial conditions, rickets
is often seen.

Any disease or condition of life which favors debility in an
infant serves as a predisposing cause. Bad hygienic surround-
ings, damp dwellings, crowded tenements, and poor ventilation are
conditions under which the disease seems to thrive. Acute febrile
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disease, but rather as a result of the enfeebled condition combined
with some complication. When the deformities are well marked
they may remain permanently in a certain degree. Sometimes a
spontaneous straightening of a curved limb may take place. Spon-
taneous arrest of the disease may occur at any stage.

The most effective prophylactic /reatment consists in the proper
feeding of children. The child should be kept at the breast as long
as possible during the first year of its life. If the disease comes on
during the nursing period, it may be necessary to resort to bottle-
feeding or to careful attention to the condition of the mother’s
milk. In artificial feeding the rules of sterilization of food should
be adhered to strictly if it is possible to carry them out. After six
months the child may be given meat-juice or raw beef in small
quantities.

Baths and friction of the skin have often a beneficial effect upon
the circulation, and they are strongly recommended by Monti.

Cod-liver oil may be given in small doses even during the first
year of life. Stimulants in small doses are also well borne in the
very young, and they take the place of a tonic. Iron may be given
to older children. The tincture of eucalyptus globulus in doses of
from 10 to 40 minims, three or four times a day, is recommended
by Stedman. The compound syrup of the hypophosphites and the
syrup of the lactophosphate of lime are remedies which are fre-
quently given.

Kassowitz, whose theory of the disease has already been referred
to, recommends very small doses of phosphorus, and he regards
this drug almost as a specific for the disease. He bases his view
upon an experimental study of its effects upon animals. The dis-
ease being due, in his opinion, to an increased vascular action
of the bone-forming tissues, he finds that phosphorus produces a
decrease of vascularity and prevents an absorption of bone. Small
doses of phosphorus were found by him to check the softening of
the bone in a comparatively short time. These views are not,
however, shared by other writers who have tried this drug. Brad-
ford and Lovett find the syrup of the iodide of iron the inost useful
of the many drugs advocated in rickets.

3. OSTEOPOROSIS.

Osteoporosis, senile atrophy, and fragilitas ossium or osteo-
psathyrosis (Jddupor, fragile) are terms which denote closely-allied
conditions of the bone. This change in the bone differs from that
of rickets or that of osteomalacia in that there is simply an absorp-
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after forty. There was no history of heredity, syphilis, rheuma-
tism, gout, or tuberculosis.

Acromegaly may be distinguished from ostitis deformans, as it
is limited chiefly to hypertrophy of the hands, the feet, and the
face. The spinal column is frequently enlarged, and there may be
marked kyphosis. The head may also be enlarged, but the long
bones of the extremities remain unaffected. In cretinism—for
which it might be mistaken—the bones, as a rule, are shorter
than normal, although the cranial and some of the other bones
may becomne enlarged or thickened. In acromegaly there is true
hypertrophy of the bone, and the disease begins at about the
twenty-fifth year. ‘There is a rapid pulse, and a tendency to pal-
pitation and moderate muscular atrophy.

The so-called ‘‘ giant growth of bones,”’ or gigantism, is often
congenital in character and is entirely unaccompanied with any
inflammatory symptoms. It is often observed to develop after
menstrual disturbances. A marked change takes place in the
affected portion soon after birth. In one case reported by Fischer
the amputation of an enlarged finger was followed by increase in
size of the entire linb. The hyperostosis of the bones of these
giant limbs is well marked, but there is nothing in their anatom-
ical structure to suggest the presence of an inflammatory process.
The disease differs from ostitis deformans in that the growth of bone
is accompanied by equal hypertrophy of the surrounding parts.

Some writers believe that acromegaly arises in connection with
disturbances of the pituitary body of the thymus gland. It is possi-
ble that both this disease and the giant growth may be connected
in some way with disturbance of the nerve-centres. According to
Putnam, acromegaly may be benefited by the employment of the
thyroid juice or powder.

Fischer shows that an increase in the length of bone may even
follow slight injuries. He reports the case of a boy twelve years
of age who was run over by a wagon, causing a contusion of the
bones of the right leg. In the course of a year this leg became 4%
cm. longer than the other, and the bones were also much thicker
than normal. Taylor reports the case of a lady who fell, injuring
the thigh without fracture. A gradual enlargement, with an out-
ward curving of the bone, has since taken place. Fischer reports
several cases of abnormal growth of the bone following necrosis.
A case of shortening of 33 cm. after fracture was reduced to a
shortening of 1 cm. by compensatory growth. Elongation of the
bone is also mentioned as the result of inflammation of the joint.
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atheroma and ossification of tendons or of muscles. In some cases
there appears to be a distinctly traumatic origin, as the disease is
seen to follow injuries or fractures which involve the joint. Such
conditions are not infrequently seen in the knee and the elbow, and
occasionally also in the hips.

It may occur spontaneously in almost any of the joints, although it
is most frequently seen in the finger-joints and the hip, but it is seen
also in the shoulder and in the vertebra. It occurs in all sorts and
conditions of life and in all countries. There are few families in
which there is not some aged member more or less afflicted with
this frequent accompaniment of old age. Men are somewhat less
liable to it than women.

There are two principal forms of this form of joint-inflamma-
tion—the mono-articular and the poly-articular. The former is
found principally in the knee- and hip-joints (malumn coxz senile).
The latter occurs in several joints at a time, attacking the fingers
and toes, principally in women.

One of the most striking features of this affection is the change
which takes place in the cartilage. This change consists in a break-
ing up of the surface of the carti-
lage into fine filaments, owing to
the absorption of the cement-sub-
stance which holds the fibrillee to-
gether. In a cross-section of car-
tilage undergoing this change there
is seen an anastomosing systemn of
lines and clefts, in some of which
are seen cartilage-cells either in a
state of proliferation or of degen-
eration. In a vertical section the
cells in the deeper layers of the
cartilage are seen in active pro-
liferation. This cell-growth may
be sufficient to produce thickening,
and even nodules of cartilage, at cer-
tain points. In the deeper layers Fic. 87.—Arthritis deformans, with
are also seen nodules of softening,  Eburnation of Bone duc to Absorp-

. . tion of Cartilage.
and at other points is seen a growth
of blood-vessels which have pushed their way up from the marrow
of the bone. In this way the cartilage gradually becomes softened
down, and is worn away by the friction of the articular surfaces,
and the surface of the bone thus becomnes exposed. At other points
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mainly cartilage, only a small portion consisting of connective
tissue, there occurs cartilaginous ankylosis.

If the cartilage has been destroyed entirely by the growth from
the capsule and the bone, the granulation tissue intervening
between the bones may ossify and produce a bony ankylosis
(Fig. 88). In some joints mnay be found a combination of fibrous,

FiG. 88.—Ankylosis of the Hip-joint (Sp. 1421, Warren Museum).

cartilaginous, and bony union. In some cases the bony union is
so complete that anatomical outlines are obliterated, and there isa
continuous mass of spongy bone where the joint formerly existed.
False ankylosis is due principally to conditions which exist in the
capsule of the joint or to the parts external to the articulation. It
is this form of ankvlosis which is principally seen after fractures.
The chief cause of joint-stiffness under these circumstances is,
according to Bruns, cicatricial contraction of the muscles in con-
sequence of injury received at the time of the fracture or from
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slightly retracted, so as to relieve the pressure upon the bone, and
the edges of the skin should be brought together so as to unite
by first intention. In some cases it may be advisable to bore
into the bone to determine the presence of an abscess. The sur-
face of the bone should always be carefully inspected. In case of
suppuration the surface of the pus-cavity should thoroughly be
curetted, and the wound should be allowed to heal by granulation
under a dressing of iodoformn or aseptic gauze. In case of deep-
seated suppuration in the bone with necrosis the abscess-cavity
should be laid open thoroughly when the sequestrum has loosened,
and the dead bone should be removed. The same radical measure
should be adopted in the syphilitic cases of suppurative periostitis
and ostitis that has already been laid down in the chapter on Os-
teomyelitis, and the internal administration of iodide of potassium,
with or without mercury, should not be neglected. Many cases of
chronic suppurative periostitis of syphilitic origin will heal rapidly
without operation under specific treatment.



XXVIII. TUMORS.

THE word ‘‘ tumor”’ is used freely by surgeons and pathologists
to describe all kinds of swellings, but in its more limited signif-
icance it is applied to a certain well-defined group of pathological
growths. A tumor may be defined as a malformation, non-inflam-
matory in character, existing as a more or less independent struc-
ture, not fulfilling any physiological purpose.

It was not until Virchow published in 1863 his work on
tumors that there had been any scientific classification. Previous
to that time all was confusion, and but few partially successful
attempts had been made to substitute a more orderly arrangement.
Many of the old names in use at that time show that surgeons
were content to base their classification on the outward appearance
or on the consistency of tumors. Some of these names, such as
‘‘fungus hamatodes,’’ etc., are unknown to the present genera-
tion, but such terms as ‘‘ polyp” and ‘‘scirrhus’ and ‘‘cauli-
flower’’ are legacies to which many still cling, and ‘‘sarcoma,”
still in good standing, was first used to indicate the fleshy appear-
ance of certain growths.

Abernethy, however, during the latter part of the eighteenth
century called attention to the resemblance which certain tumors
had to certain tissues of the body.

There existed, however, among the laity, as well as among the
profession at this time, a firm belief that tumors were a sort of
parasite attached to and growing in the body. Many tumors were
in fact classified as ‘‘ entozoa.” It was supposed that tumors were
composed of structures essentially different from those which are
found in the body, and that an independent circulation was
formed in them, as in the embryo of the chick, and later a
communication was established between its own vascular system
and that of the body.

Bichat in attempting to divide tumors into two families—those
which resembled anatomical structure and those which had a
structure sui generis—showed himself to be influenced by the
prevailing belief of the time. Iobstein introduced the words
‘“homceoplastic’’ and ‘‘heteroplastic’’ to indicate this difference
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are examples of heterology as found in the body of man. Tumors,
however, cannot be classified under these two heads, for a certain
growth may be homologous at one time and heterologous at an-
other. As a rule, however, when a growth is found occurring in a
tissue where it does not belong, it is probably malignant, and ho-
mologous growths are, as a rule, benign.

Of the various theories as to the origin of tumors, that of Cohn-
heim has of late years attracted most attention. This theory seeks
an explanation in abnormal conditions of the embryonic cells.
According to this theory there must have been in the embryo
during its development more cells produced at some point than are
necessary for the development of that particular region. This
excessive cell-production may have been distributed over one of the
germinal layers or it may have been limited to some one spot. In
the latter case a single organ might be the seat of a growth at
some future time; in the former, the whole system might be in-
volved, such as the skin, the adipose tissue, or the bones. In con-
firmation of this theory Cohnheim quotes the experiments of Leo-
pold, who showed that when fragments of cartilage froin a young
rabbit were transplanted into the peritoneal cavity they were more
or less completely absorbed, but that when feetal cartilage was used
for transplantation there could be produced a considerable growth
which might present the characteristics of an enchondroma. In-
deed, Virchow called attention to fragments of cartilage in the shafts
of bones near the epiphyseal line, which fragments might become
the source of a tumor.

The occurrence of that variety of tumor known as ‘‘ teratoma,”’
as well as of many other congenital forms of tumor, is in favor of
this theory. The dermoid cysts of the orbit and the neck are the
results of an incomplete obliteration of the branchial clefts. That
a child of ordinary size should sometimes grow to be a giant, or
that gigantism of an extremity should develop after birth, is a pos-
sibility that can hardly be explai.ed in any other way.

The embryonic nature of the tissues of sarcoma suggests the
origin of these tumors from such remains of feetal structure. ‘The
immediate cause of their growth, after a dormant period which may
extend through the greater portion of life, is explained by Cohnheim
as due to an increased blood-supply to the part. Physiologically,
there is seen such an increased nutrition at different portions of the
body at the age of puberty: with the development of the sexual
organs there come a growth of hair and a change of features to
those more closely resembling the parental type. At this time
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of carcinoma, and Wolff’s series yielded only 12 per cent. due ap-
parently to the same cause.

Virchow divided tumors into three general groups: Azstord
growths, or those in which only one tissue is found, such as
fibrous tissue, which is found in fibroma; organoid growths, or
those which, like organs, are composed of a combination of
tissues, such as epithelium and connective tissue, which, for
example, are found in adenoma; feratoid growths, or those com-
posed of one or more complex structures, such as hair, bone, and
teeth, the comionest example of which is found in dermoid cysts
of the ovary.

The classification generally adopted at the present time agrees
with that which Virchow arranged on an anatomical basis. Several
of the groups included by him in the family of tumors have been
omitted by subsequent authors, such as the hamatoma, the hy-
groma, the retention-cysts, and granulation tumors (tubercle, etc.).

Connective-tissue Group.
Fibroma, Myxoma, Glioma, Lipoma,
Osteoma, Enchondroma, Sarcoma.
Group of Tissues of Higher Function.

Myoma, Neuroma, Angioma, Lymphangioma.

Epithelial Group.

Adenoma, Carcinoma, Endothelioma,
Cystoma, Teratoma.

Clinically, tumors may be divided into two principal families,
the benign and the malignant growths. To the latter group
belong carcinoma and sarcoma. A few of the other formms of
tumors have occasionally malignant tendencies when departing
from their usual type, but, as a rule, all other tumors may be
regarded as benign.
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this was supposed to be an exception to the law, but now it is
known that these two kinds of cells spring from the same embry-
onic tissue.

Many pathologists have cited instances where cancer appeared
to spring from bone or muscle, but in such cases it has generally
been found that the primary growth was exceedingly small and
had been overlooked.

The etiology of cancer, as has been seen, is still obscure, but a
great deal of interest has been taken of late years in the question
of the parasitic origin of this disease. The presence of bacteria
in carcinomata has been noticed by numerous observers. Scheu-
erlen reported in 1887 a cancer bacillus which had been obtained
by culture. The bacilli were short, and were capable of develop-
ing spores. 'These organisms, when inoculated into the mammary
gland of bitches, produced tumors containing epithelial cells.
Kubasoff injected into and fed to animals a bacillus he obtained
from cancer, and it produced nodules in the internal organs. It
was not clear, however, that these growths were epithelial in
structure.  Verneuil found certain bacteria in the degenerating
parts of cancer that he thought stimulated the growth of tumors
by exciting them to increased cell-production. Streptococci have
been found in metastatic growths of cancer, showing that bacteria
can be carried through the circulation to tumors, where they can
settle and grow. Various forms of bacteria have been observed
from time to time in carcinoma by careful investigators.

It is evident that these organisins'form in cancer, and it is
probable that they produce inflammations and necroses in the
tumor, and in some cases, possibly, they have some connection
with the cachexia, but no evidence has been adduced to induce
the belief that they have any causal connection whatever with the
tumor (Councilman).

The presence of intracellular organisms of quite a different
character from bacteria has created much more speculation during
the last few vears.

Since the anatomical nature of cancer has been understood, it
has been known that peculiar cell-like bodies are a characteristic
feature of the disease. Some of these bodies are found in the
so-called ‘‘epithelioma,”’ and form the centre of cell-nests, and
they were supposed to be cells undergoing degenerative changes,
such as colloid degeneration or the horny change. In the alveoli
of the more malignant forms of cancer cells apparently undergoing
vacuolation are often seen.
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polymorphous type, which is composed of large pavement-cells
and of small epithelial cells. The superficial form, which is a far
less malignant type of cancer, is found on the face principally,
and is often known as a rodent ulcer. 'The deep-seated form is
found on the lip, the penis, the scrotum, and the back of the
hand, and, although much less malignant than other forms of
cancer, is more frequently followed by infection of the lymphatic
glands than the superficial variety.

The decp-scated form begins as a growth of cells from the epi-
thelial layers of the skin, from the interpapillary space, and, ac-
cording to some authorities, from the hair-follicles and the seba-
ceous glands. The first change usually noticed is an enlargement
of the interpapillary masses of epithelium, which masses become
elongated and grow down into the connective-tissue spaces of the
cutis. They branch here in various directions and become con-
stricted and distorted, and finally they are found in the deeper tis-
sues of the skin separated from the epithelial layers above. The
connective tissues in which they are now imbedded form a vascular
stroma rich in cells. The cells of these epithelial clusters have
more or less the characteristic peculiarities of the epidermic cells.
A careful study of their shape shows that the outer layer is com-
posed of a more or less perfectly formed epithelium, resembling the
layer of cells found in
contact with the papille
of the skin. The cells
nearer the centre are of
the large pavement type,
and in consequence of
the rapid growth they
are squeezed together
and form concentric cir-
cles of cells, which are
flattened out and undergo
horny degeneration. In
this way are formed the
‘‘epithelial pearls” or
‘‘cell-nests,”’ as they are
called (Fig. o). Ifafresh
specimen of this form of
cancer is cut open and
the surface is slightly squeezed, there will be pressed out little comedo-
like plugs which are composed of these epithelial nests.

F16. 9go.—Cell-nests in Cancer of the Lip (oc. 3, obj. D.).
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the name scirrhus cutis has sometimes been applied to this
condition.

From what has been written it is evident that the cancer-cells
spring from pre-existing epithelium: this is a fact which long

F1G. 91.—Tubular Epithelioma, from a case of Rodent Ulcer (oc. 6, obj. aa.).

since has fully been settled. It is learned also that as cancer grows
its epithelial cells appropriate everything that comes in their path,
and that bone, muscle, and nerve all seem to melt away before the
active cell-growth. In some of the writer’s early investigations it
seemed, when one studied carefully the outer edge of a cancerous
growth, that the spaces first filled with cells did not always contain
epithelial cells, and that the clusters of round cells as one approached
nearer the centre of the disease gradually became epithelial. This
suggested that the round cells in some way had to do with the
development of the cancer-cells. French writers speak of the
action of the epithelium on the round cells as an ‘‘ action de pré-
sence,”” the young cells becoming in this way impregnated and
endowed with epithelial properties. However these appearances
may be interpreted, the fact remains that in rapidly-growing carci-
noma the round cell infiltration of the surrounding tissue is
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a case of palmar psoriasis. This case likewise terminated fatally,
notwithstanding amputation at the wrist.

Cancer of the pents occurs in about 1 per cent. of all cases of
cancer. It is seen most frequently between the ages of forty and
seventy years. It may occur on the preputial fold, but it is oftener
seen on the glans. It can be distinguished without difficulty
from chancre or a syphilitic condyloma by the history of the case,
as the growth is very slow. It is said to appear at first as a small
vesicle or a wart on the frenum, which vesicle increases in size and
develops into a papillary growth. As it enlarges the centre breaks
down and leaves an ulcerated surface. It may remain localized for
a long time, the tunica albuginea appearing to offer considerable
resistance to the growth, but eventually it attacks the body of the
organ and infiltrates the lymphatic vessels and the glands in the
groin. The glandular infection is said by Kaufmann to be more
frequent than is generally supposed. In 48 cases, 40 were found to
have this complication. The glands in the groin are the first
involved, and usually those near the point of junction of the
saphenous and femoral veins. Occasionally the glands in both
groins are affected. Phimosis, accompanied with more or less
balanitis, is seen frequently in this disease. Demarquay found in
59 cases, 42 in which there was phimosis. The writer remembers
two such cases which were cured by operation. Metastases are
occasionally found in the internal organs. The disease runs its
course if untreated in from one to two years. Kaufmann found the
average duration of life in 38 cases to be twenty-two months. If
the disease comes into the surgeon’s hands early, the prognosis is
favorable for minor operations.

Carcinoma of the labia is of the same type as that of the
penis. It appears usually on the inner surface of the labia majora,
and it is first seen as a circular ulcer. It might be mistaken for a
syphilitic lesion, were it not that there is an absence of inflamma-
tory change and a history of slow growth. If allowed to follow its
course, it may extend around the ostium vagina and destroy the
clitoris. The mons veneris may be undermined by an extensive
infiltration, and the vulva is then converted into one large foul,
ulcerating surface. The glandular involvement comes late. The
disease is more malignant than cancer of the lip. It generally runs
its course, if untreated, in about two years. Butlin, in an analysis
of 31 cases operated upon, places the percentage of cures—that is,
of thosesavho have passed the three-year limit—at 16. If the dis-

ease is operated upon before glandular enlargement occurs, the
42
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pulmonary system to the varions organs. He doubts whether the
disease can be transmitted by the lymphatics through the diaphragm
to the liver and through the posterior mediastinum to the spinal
column. In one case seen by the writer a line of infected lymphat-
ics led along the ribs to the spinal column and thence to the liver,
which was completely infiltrated with cancer. In this case there
had been no return of the disease in the axilla, but one or two
nodules were found in the cicatrix of the breast. The liver and
lungs are most frequently the seat of metastatic deposits. The
pleura may be infected by direct extension of the growth from
the primary nodule through the chest-wall. These deposits may
also be found in the bones and in the dura mater, and more rarely
in some other internal organ. Billroth observed an appearance of
the disease in the other breast several times, but the experience of
most surgeons is that metastasis to the breast is an extreme rarity.
It is not probable that the disease ever spreads directly from one
breast to the other.

The average duration of life in cancer of the breast that runs its
course untreated is, according to Gross, 28.06 months. In 536 cases
which were operated upon, and in which the disease returned, the
average duration of life was 38.5 months. The operation appears,
therefore, to have had the effect of prolonging life in those cases
for ten months. Dietrich’s estimates place the prolongation of life
at seven months. It is usually considered that after the lapse of
three years from the date of operation the patient may be regarded
as permanently cured if no return has been observed, the percent-
age of requrrence after that period being exceedingly small. Gross
found that 11.83 per cent. of the cases in his collection met that
requirement. A combination of the statistics of Banks, Kiister,
and Gross, consisting of 257 cases, shows that 19.38 per cent. were
cured. The mortality of the operation amounted in this series to
12.06 per cent. In Dietrich’s series of 110 cases there were 8
.deaths, or a mortality of 7.6 per cent. His percentage of cures
was 16.2. In a large number of cases collected from all sources
Dennis estimates the cures at 25 per cent. In 71 cases operated
upon by him there was 1 death from haemophilia. His mortality
was, then, 1.4 per cent., or if the haemophilia case be excluded
it was o. Bull reports 75 cases with 3 deaths and 20 cures,
the percentage of cures being 26.6, showing an increase over pre-
vious records. Richardson found that the mortality of all cases
(290) operated upon at the Massachusetts General Hospital up to
the vear 1877 was 7.9 per cent. The mortality of the operations
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lowish or a brownish tinge. These cells are often quite numerous;
at other times they are found only in certain portions of the growth.
The other cells of which the tumor is composed are polymorphous.
There are found spindle-, stellate, club-shaped, and round cells. The
amount of intercellular substance is usually exceedingly small; con-
sequently, it is a soft and pulpy tumor which often has a brownish
tinge. Similar giant-cells are seen in the marrow of embryonic
bone, but they are not so large. These tumors are almost always
seen in the marrow of bone, but giant-cells are found also in peri-
osteal sarcomata.

Melanosarcoma is characterized by the presence of a dark pig-
ment in the cells. Any of the forms of sarcoma may be pigmented,
but melanosarcoma usually contains round or spindle-cells. The
pigment-granules are found in the body of the cells, but never in
the nucleus. The pigment is arranged in many cells so as to dis-
tend the cells and alter their shape, the pigment-granules appearing
as large, dark, globular masses, the clear nucleus being crowded
into one corner of the cell. All the cells are not pigmented, and
the younger portions of the tumor may have no pigment whatever.

These granules are not to be mistaken for blood-pigment, which,
seen in ‘‘ multiple-piginent sarcoma,’’ may have been absorbed from
a blood-clot the result of hemorrhage. In such a case pigment-
granules are also to be found between the cells. Virchow believes
that the pigment is formed in the cells, and this view is most gen-
erally accepted ; others have supposed that the pigment is formed
directly from the blood. These tumors grow in the choroid coat of
the eye and in the skin, especially on the foot and the hand ; they
have also been seen in the lymphatic glands. Melanosarcoma is one
of the most malignant varieties of tumor known, and metastatic
deposits are found in the liver and in other internal organs, many
of these metastases being unpigmented and presenting white nodules.

Sarcoma may also be classified according to the changes observed
in the ntercellular substance.  When there is a large amount of
fibrous stroma, which occasionally occurs in spindle-cell sarcoma,
it is called a ‘‘fibrosarcoma.”” In myxosarcoma the intercellular
substance is clear and homogeneous, like that seen in myxoma;
the cells may be round, stellate, or fusiform. Such tumors are
seen in the intermuscular septa and also in connection with sar-
coma of bone. Gliosarcoma is a round-cell growth with an inter-
cellular substance similar to that seen in the neuroglia. It is found
in the central nervous system and also in the retina. It is a soft,
white medullary growth, and is usually very malignant. Angio-
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ance of sarcoma as the result of treatment by arsenic or through
the action of erysipelas is in many cases to be explained in this way.
Mucousdegeneration may also occur,and as the result of these changes
cysts may develop in the tumor. Portions of the tumor often break
down, owing to rupture of the softened walls of the blood-vessels;
consequently extravasations of blood are frequently seen.

Sarcoma has in its early history a period during which it is far
less malignant than in the later stages. During this period the
tumor seems to remain stationary. The change to a more malig-
nant growth may take place suddenly or gradually. The clini-
cal significance of a sarcoma depends not only upon the nature
of its tissue, but also upon the locality in which it is situated.
The gliosarcoma, although confined to omne locality, presents a
condition of grave importance, owing to its relation to the cen-
tral nervous system. ‘The more rich in cells and the simaller the
cells, the more rapid is the growth of the tumor.

The various localities in which the disease grows will next be
studied.

I. SARCOMA OF SKIN.

Sarcoma of skin occurs quite frequently, although not nearly so
often as cancer. It may occur primarily, but also as the result of
metastasis. Sarcoma develops quite often from warts and moles,
which for a long time after adult life has been reached remain
unchanged, and eventually, as the result of irritation through fric-
tion or injury, change into sarcoma. It may also develop after
trauma, or it may grow from granulation tissue or from a scar.
Sarcoma may be congenital, and Babes reports a case of sarcoma
the size of a dollar which was removed from the foot of a new-born
child. The commonest period of life to see sarcoma of the skin is
from thirty-five to fifty years. The disease may develop from the
superficial or the deep layers of the skin or from the subcutaneous
cellular tissue. In the latter case the skin is affected secondarily,
and on section one can often see the sarcoma-cells pressing their
way to the surface through the columnze adipose.

According to Babes, many of the sarcomata of the skin spring
from the walls of the blood-vessels and are of endothelial origin.
According to Winiwarter, sarcomata grow from the connective-
tissue structures, from the walls of the blood-vessels and lymphatic
walls, and from the sheaths of the nerves. The forms generally
seen here are the spindle-cell sarcoma, the myxosarcoma, the
alveolar sarcoma, and the melanosarcoma. The small round-cell
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some writers have undertaken to describe a central as well as a perios-
teal form. It is, however, periosteal in its origin, but inasmuch as
the growth may spring from the periosteum of the alveolar process,
the bone may become affected by the time the growth has pushed
aside the tooth and made its appearance. As the tumor grows the
bone becomes softened and eroded, and the whole thickness of the
alveolar process, and even the medullary portion of the bone, may be-
come involved. Virchow distinguishes two forms, a hard and a soft
epulis. In some cases there is a large amount of fibrous tissue and
very few small cells, but the giant-cells are also seen here and there
between the fibres. The softer kind is quite vascular, and fre-
quently a vessel breaks and hemorrhage takes place into the tissue
of the growth, pigment-granules being left behind when the clot
is absorbed. These granules are found both in and between the
cells, and they give the tumor a brownish color (pigmented epulis).

This disease is one of early life, but it may appear also in id-
dle or in old age. It is usually seen, in the early stages, between
two teeth, pushing forward as a bright red lump or granulation and
attached apparently to the gum, often only by a pedicle. The
deeper tissues are involved, however, and the lump returns promptly
after an attempt to destroy it by tying a ligature around its base, as
is often done. The disease is only locally malignant, and it may
return several times after operation when not enough of the sur-
rounding tissue has been removed. It is necessary to extract the
adjacent teeth and to remove that portion of the alveolar process to
which the tumor is attached. In rare cases, when the tumor is
sall, an incision down to the periosteumn around its base will
enable the surgeon to peel off the periosteum with the growth, and
in this way effect a cure. Sometimes a large portion of the bone of
the lower or the upper jaw must be removed to prevent recurrence.

Sarcoma of the bones of the cranium occurs as a periosteal or as
a myeloid sarcoma. The periosteal form grows outward princi-
pally, but it may grow inward and destroy the bone and invade
the cranial cavity. The myeloid form destroys first the diploé and
separates the two tables from each other, but for some time the
growth remains covered by a bony capsule. Externally these
tumors may become quite prominent, and eventually they break
through the cutaneous coverings. Internally they push the dura
before them, but they do not become so prominent in this direc-
tion. Occasionally other portions of the bone are attacked and
multiple tumors are formed. The periosteal tumors are either
spindle-cell or small round-cell sarcomata.
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or striped muscular fibre, may be observed in these growths, and Orth
reports a case in which both forms of muscular fibre were observed.

The mural sarcomata or fibrosarcomata are found in the wall of
the uterus, and chiefly in the body rather than in the cervix. They
are combined with muscular cells, the sarcomatous cells usually
being situated at the centre of the growth, as if a fibromyoma had
undergone a sarcomatous change. These tumors resemble more or
less, in their coarse appearance, the uterine fibroids, and they are
often found in the interior of the uterus as a polypoid tumor (Orth).

In some cases these sarcomata appear not as isolated growths,
but as infiltrations of the uterine wall. They are chiefly composed
of round cells, and they are often soft and medullary. Some of
the uterine sarcomata may attain immense size. Gusserow reports
the case of a woman fifty-one years of age with a sarcomna the size
of a child’s head, which tumor, on being expelled from the uterine
cavity, proved to be a round-cell sarcoma. Some of the sarcomata
are exceedingly vascular, and they resemble angiosarcoma. Others
closely resemble carcinoma, but they are probably endothelioma.

Metastatic deposits are not often found, and less frequently in
the diffuse forms. The retroperitoneal glands may be affected, and
metastases may be found in the lungs, the liver, the pleura, and
the adjacent organs, and the bladder and vagina may be affected
by direct extension of the disease.

As the disease progresses cachexia becomes very marked, and
death usually occurs from peritonitis, pysmia, or intestinal ob-
struction. The progress of the disease is slow, many cases having
been observed in which the disease existed ten years before death.
Operative interference rarely effects a cure. A few doubtful cases
have been reported as permanently cured. The growth, however,
usually returns after operation. In 50 cases reported by Rogivue,
three appear to have been cured; in thirty-two return of the disease
was known to have taken place; and in all but two cases this return
occurred within a year after the operation.

6. SARCOMA OF TESTIS.

Sarcoma of the testis is much commoner than carcinoma. It
occurs during both childhood and middle life, and even in old age.
It has been seen in a child five months old and in a patient
seventy years old. It is occasionally observed to follow a blow,
but more frequently it occurs without any known cause. It is an
interesting fact from an etiological point of view that it is not
infrequently seen in both testicles. Langhans has collected 15

6
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attacked. Nearly all the varieties of sarcoma are said to be found
here. Butlin mentions the spindle-cell sarcoma as the principal
form, but round-cell, giant-cell, and alveolar sarcomata have been
observed.

Sarcoma of the larynx generally originates in the subcutaneous
tissue, grows slowly, and does not attain a very large size. It
most frequently originates in the interior of the larynx, and princi-
pally upon the vocal cord or on the ventricular band, as irregular
spheroidal masses, smooth, nodulated, mammillated, or even some-
what dendritic. Thence the growth may extend outward by infil-
tration, penetrating not only the membranous, but even the car-
tilaginous, framework of the larynx (Cohen). It is sometimes
deeply ulcerated, like cancer, and at other times it is covered with
a normal or congested mucous membrane. The epiglottis may
also be the seat of sarcoma.

The glands are usually unaffected, and in this respect the prog-
nosis of the disease is more favorable than that of carcinoma.
There does not appear to be any tendency to metastasis. Death
usually takes place from obstruction of the air-passage before the
growth reaches a sufficient size to lead to generalization of the
disease.

A number of operations for excision of the larynx for sarcoma
have been performed in which the patients have been reported well
one and two years after the operation, and one case has been
teported as well ten years after the operation.

Sarcoma of the nasal passage is not a very rare disease. Bos-
worth collected forty-one cases. The round-cell and alveolar forms of
sarcoma seem to be the prevailing types of growth. Fibrosarcoma
and myxosarcoma are seen, and also angiosarcoma and melanosar-
coma. The disease occurs as a pediculated tumor attached, with
about equal frequency, to the outer and the inner wall of the nasal
cavity. The average age at which the disease appears is about forty
vears, and it is seen about equally in males and in females. The
disease does not appear to show the same malignant tendencies in
the nasal passage that it does in other localities. Many of the
reported cases were well without recurrence several months after
the operation. The single case seen by the writer was that of an
old woman from whom he removed a sarcomatous polyp with the
cold wire-snare. The tumor was so large that it could not be
extracted without turning back the left ala nasi. She made a good
recovery, and was then lost sight of.

Nasopharyngeal polyp: are often sarcomatous, although they
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most frequently in a pediculated form, and the prognosis after
operation is quite favorable.

9. SARCOMA OF THE DIGESTIVE TRACT.

Sarcoma of the stomack is a rare occurrence. To6rok mentions
a case in which he performed resection. The patient was a female
twenty-one years old. The tumor was quite firm and of the size
of a fist. It proved to be a lymphosarcoma. A case of cystic
sarcoma is mentioned among the cases for which a resection of the
pylorus was performed by Billroth. Brodinsky reports a case of
myosarcoma growing from the greater curvature of the stomach.
The tumor weighed twelve pounds, and it lay between the layers
of the omentum. Cavities were found in it varying in size from a
walnut to a child’s head. An ulcer the size of a hand was seen in
the interior of the stomach at the point at which the tumor took
its origin. ‘The muscular layer of the stomach was much thick-
ened, and a large portion of the tumor was made up of a growth
of unstriped muscular fibre-cells. There were also spindle-cells.
Nodules of the same character were found in the liver. This and
a case of Eberth’s of myosarcoma of the kidney were at the time
the only reported cases of secondary myomatous growths. In
Eberth’s case the metastasis was in the diaphragm.

Sarcoma of the intestine is exceedingly rare. Baltzer collected
fourteen cases of undoubted primary sarcoma of the intestine.
They were nearly all males (92.8 per cent.), and the disease oc-
curred chiefly between the ages of forty and fifty years. In the
majority of cases the growth was reported to be a small round-cell
sarcoma. The disease appeared to develop from the mucosa or the
submucosa. It seems to be a peculiarity of these growths that they
do not cause intestinal obstruction. In 4 cases resection of the
intestine was attempted, with death in two cases. The result of
the operation in the other two cases was not reported. Spindle-
cell sarcoma is reported by Leichtenstern and also by Edwards.

10. SARCOMA OF BRAIN.

Sarcoma of the brain may occur as a primary or as a secondary
growth. Primary sarcoma of the brain appears either as a hard or
as a soft tumor, and it is usually flat or wedge-shaped. The
former variety was originally called by Virchow ‘‘fibrosarcoma,”’
and many of the denser forms of tumors are genuine fibromata.
In many cases the cells abound, particularly spindle-cells, and in
some of them the intercellular substance has an almost cartilagi-
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opaque white material, and was marked here and there with small
erosions and superficial ulcerations.

Sessile and polypoid tumors are sometimes found in the
stomach, and a portion of the wall of this organ may be trans-
formed into a continuous infiltrated mass of the disease. Occa-
sionally the medullary tissue of bones may undergo a lymphoid
change, and may become like the red marrow of children, but this
is not always the case.

Metastases occur often in the liver and the kidneys, and also in
the lungs, in which latter location they have been mistaken for
tubercle. Large growths have been reported occasionally in the
mediastinum. The trachea, pleura, peritoneum, heart, testicle,
and ovary are also seats of the disease. In fact, there is hardly a
spot in the body which may not be involved in the diseased pro-
cess. 'The place of its origin, however, seems to be the lymphatic
apparatus.

The principal symptoms in the early stages of the disease are
those caused by the glandular enlargements, which are chiefly in
the cervical region. Usually there is no febrile disturbance,
but occasionally recurrent elevations of temperature have been
reported. The blood shows diminution in the number of red cor-
puscles, without any increase in the number of white corpuscles,
and toward the end of the disease there is marked anzmia com-
bined with cedema and a tendency to hemorrhages. If the patient
does not“succumb to complications in the respiratory apparatus
from pressure, death occurs from marasmus. The course of the
disease is usually chronic, and it may sometimes last for years.
Rarely the symptoms may be of the most acute type. Flexner
reports the case of a girl eleven years of age who up to the day of
her death had shown no symptoms of the disease. Death in this
case was caused by cerebral hemorrhage. The lymphoid infiltra-
tions were marked, but few glandular tumors were found.

The disease appears slightly more often in men than in women.
In 100 reported cases seventy-five were males and twenty-five were
females. It occurs at all ages of life, although more frequently in the
early half of life. Occasionally the colon bacillus and pyogenic cocci
have been found in some of the enlarged glands, but the presence
of these organisms is not constant, and it seems to have been acci-
dental. They may account for those exacerbations of temperature
which are found in certain cases.

Flexner's studies lead him to believe that in this disease there
is a toxic substance capable of producing profound degenerative
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of New York. Coley’s attention was drawn to this investigation
after observing the cure of a case of inoperable sarcoma of the neck
by an attack of erysipelas. Since 1891, Coley has been investigat-
ing the antagonistic action of erysipelas cultures upon malignant
growths, more particularly on sarcoma. The first series of cases
were ten in number (six sarcoma, four carcinoma), and they were
treated by means of repeated injections of pure living bouillon cul-
tures. In but four of these cases was actual erysipelas produced,
although cultures of marked virulence were used. In two of the
cases where erysipelas did occur the tumor disappeared completely
—the one three years and the other two years later—and both
patients are alive and in good condition at the present time. Most
of the other cases showed more or less improvement.

To avoid the dangers of an attack of erysipelas, Coley experi-
mented with the toxines alone, imnade with bouillon cultures steril-
ized by subjecting them to a temperature of 100° C. Of this fluid
1 to 3 C.c. were injected into the tumors, with the effect of pro-
ducing all the symptoms of actual erysipelas; which symptoms,
however, disappeared within twelve to twenty-four hours. The
effect upon the tumors was similar in character, but less marked
than when living cultures were used.

Cultures prepared without heat grown three weeks in bouillon,
then filtered through porcelain, and preserved by the addition of
thymol, were next used. The great difficulty lay in the weakness
of the preparation, necessitating the injection of large doses to pro-
duce a marked reaction, without which no great decrease in the
size of the tumors occurred.

Utilizing the principle that one germn frequently has the power
to increase the virulence of another when associated with it—this
being especially true of the bacillus prodigiosus—the toxines of
this gerin were prepared in a similar manner and used in conjunc-
tion with the erysipelas toxines in doses of .2 to.5 C.c. The results
were satisfactory. ‘The effect was not only to intensify greatly the
reaction, but careful experiments with the toxines, singly and com-
bined, in a large number of cases, confirmed the belief that the
curative action of the erysipelas is likewise greatly enhanced by
the prodigiosus.

Coley recently reported 35 cases of inoperable malignant tumors treated
by these combined toxines: 24 of these cases were sarcoma, 8 carcinoma, 3
sarcoma or carcinoma. In 5 cases of sarcoma there is, according to him, a
reasonable hope of permanent cure, and in most of the others there was
marked improvement. All the cases were inoperable, and in all the diag-
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nosis was confirmed clinically and microscopically by eminent surgeons and
pathologists. During the past year the proportion of the toxines has
greatly been improved, and the filtration method is no longer used. Better
results have been obtained by utilizing the toxines contained in the dead
germs as well as the soluble products, and experiment has shown that heat-
ing the cultures one hour at 58° C. is sufficient to render them sterile.
Further improvement is due to Mr. B. H. Buxton, who suggested growing
the two germs together in the same bouillon. (See Appendix.)

The experience of many prominent surgeons with this method
of treatment has not been satisfactory. There is little doubt that
it is of little if any value in the treatment of carcinoma. The
fact that a considerable number of cases of sarcoma have been
benefited by this treatment, and that a few have been cured,
renders it desirable to experiment further in this direction.



XXXI. BENIGN TUMORS.

THE members of the group which are now about to be studied
vary greatly from one another in their anatomical peculiarities,
and some are quite complicated in their structure. They possess
one characteristic, however, in common—in that they do not tend
to recur after removal. Many of them at times show a tendency to
become malignant, often after a period of prolonged quiescence,
but this tendency is due to a change of anatomical structure to that
resembling one of the forms of malignant tumors.

I. ADENOMA.

An adenoma is a tumor consisting of new-formed gland-tissue.
Quite a number of tumors are classified as adenomata by some
authors, but they are rejected by other authors, who insist that the
growth must consist of a new formation of gland-tissue only; so
that there is at present much confusion as to the precise place
which many tumors should occupy. Many small growths contain
a glandular structure which is clearly nothing more than hyper-
trophy of pre-existing gland-tissue, due, probably, to an inflamma-
tory process, and they should not, therefore, be regarded as adeno-
mata. Many of the cysts that form in glands present the appear-
ance of a tumor, but they are simply the result of an obstruction
of the gland-ducts. A classification of the pure adenomata cannot
be attempted beyond the general statement that the gland-struc-
ture of which they are composed consists either of acini or of
tubes, as one or the other of these component parts of a glaud
usually predominates in the new growth.

Adenoma is found in the breast, the skin, the mucous mem-
branes, the kidney, and the liver. It is, in fact, quite widely
distributed, although not a common form of tumor. The typical
adenomna is a benign tumor, notwithstanding there are certain types
of growth where the adenoma seems to merge into the carcinoma,
and it has therefore been supposed that certain forins of adenoma
should be regarded as malignant. These growths properly belong

in the category of cancer. The criterion of a benign adenoma is
' 737
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most appropriate, for there can be no doubt that there is a consid-
erable new formation of gland-tissue. The cut surface is most
characteristic, showing a lobulated growth dotted over with numer-
ous small and tortuous slits. Occasionally this formation is a most
complicated one, and numerous papillary growths may be turned
out from cyst-like cavities. This formation is apparently due to
the peculiar way in which the fibrous tissue has developed. Micro-
scopically, there is found a fibrous tissue surrounding these glandu-
lar cavities, which are lined with a more or less columnar-shaped
epithelium (Fig. 106). It is not always possible to say beforehand

F1G. 106.—Fibro-adenoma of Breast (oc. 4, obj. A.).

whether the growth in question is or is not a benign one, as the
interstitial tissue is occasionally sarcomatous (cystosarcoma). The
writer has removed quite a number of such tumors, but has never
observed a recurrence.

Schimmelbusch also describes as cysfo-adenoma a diffused en-
largement of the mammary glands studded with numerous small
cysts containing a dark-colored fluid. Both breasts are said to be
affected in the majority of cases. His description corresponds with
that condition usually described as chronic mastitis with cyst-forma-
tion. As the epithelial structures of the gland actively participate
in the growth, as may be shown by a careful microscopical exam-
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which are usually of congenital origin. According to Crocker,
the disease is often found on the persons of epileptics, and its

_—

1

Fi16. 107.—Diffuse Hypertrophy of the Breast.

true nature is frequently overlooked. This variety of adenomna
forms roundish, convex papules, ranging from a pin-point in size
to that of a split pea; these are often bright crimson in color, and
they are not infrequently associated with small fibromata, such as
are seen in the ‘‘dotage’’ of the skin of old people.

Adenoma is found occasionally in the salivary and in the lach-
rymal glands. The writer has seen a very perfectly-formed ade-
noma in the parotid gland : it was about the size of a hen’s egg,
and quite soft in structure, differing markedly in this respect from
the ordinary parotid tumors. Small miliary multiple adenomata
are also found in the liver.

Adenoma of the kidney is found usually in the cortical sub-
stance, and it is about the size of a bean or a cherry, and often is
very much smaller. It is usually yellowish or brown in color, and
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tain a mucous fluid with gland-cells, and others have atheromatous
contents containing particles of calcareous matter and pavement
epithelium. There is found also cartilage in adenoma of the tes-
ticle. According to Langhans, cartilage forms in the fibrous
stroma of the tumor. Striped muscular fibre has also been ob-
served. ‘These tumors are most frequently found between the ages
of twenty and forty years. They are non-malignant, and they do
not return after castration, but, inasmuch as cancer is sometimes
found in combination with adenoma, removal of the testicle
should always be advised.

Cyst of the epididymis is known as spermatocele, a condition
often mistaken for hydrocele. The sac, which is usually quite
large, contains a milky fluid in which are found spermatozoa. It
is not developed from any glandular new-formation, but it is a
a pure retention-cyst. It is a curious fact that while, in the male,
cysts are found more frequently in the epididymis than in the tes-
ticle, in the female cysts are more frequent in the ovary, while
parovarian cysts are less common. Spermatocele occurs most fre-
quently in the later years of life.

Mucous polypi may contain well-marked adenomatous struc-
tures. Such glandular polypi are found in the nose, in the large
intestine, and, most frequently, in the rectumm. One of the most
perfect types of adenoma which the writer ever examined was an
adenomatous polyp removed from the rectum of a young man.

2. GOITRE.

The names goitre, struma, and bronchocele are applied indis-
criminately to all tumors of the thyroid gland, of which tumors,
however, there are several distinct varieties, among them being
true adenoma, which therefore deserves a place here.

Wolfler gives the following classification of thyroid tumors:

1. Hypertrophy of the thyroid gland, which is a comparatively
rare disease. It may occur either at birth or at the period of
puberty or of pregnancy, and it consists in a uniform increase in
the normal glandular tissue, so that there are no nodules to be felt
in any part of the gland. It is soft to the feel, and when vascular
is compressible.

2. Feetal adenoma, which is a formation of gland-tissue from
the remains of feetal structures in the gland. It may exist either
as a single circumscribed nodule, usually firm and movable, or in
numerous nodules varying in size from that of a cherry to that of
an apple. It develops in both sexes at the period of puberty.
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particularly marked in the skull. Cases of myxcedema have suc-
cessfully been treated with thyroid juice. The mortality of thy-
roidectomy, which was formerly as high as 41 per cent., has, ac-
cording to Bruns, dropped to 5.8 per cent. The thyroid gland
may also be the seat of sarcoma and carcinoma, which are, how-
ever, comparatively rare. Round-cell sarcoma is commoner than
fibrosarcoma or melanosarcoma. Both medullary and scirrhous
carcinoma are observed.

It is important to say a word about the relation between ordi-
nary goitre and that form characterized by the signs and symptoms
of the so-called ‘‘Graves’s disease’ or ‘‘exophthalmic goitre,”
though the subject is so complex that only the broad outlines can
be indicated. It is, in the first place, noteworthy that ordinary
goitre is apt to be attended with nervous symptoms, of which
tachycardia, or a tendency to palpitation, is the chief. It is a
matter of great doubt what is the relation in which goitre and
nervous symptoms stand to each other. Wette thinks that local
nerve-irritation plays an important part, but he rather inclines to
a theory which has been advanced of late (Mceebius and others) that
an increased or perverted thyroid secretion, acting as a poison, has
to do a good deal with the production of the symptoms of typical
Graves’s disease.

If the matter is looked at from another side, it will be found
that Graves’s disease is strongly associated with other neuropathic
conditions, and that it occurs under conditions of nervous excite-
ment. Some writers (Greenfield; Maude) believe that even when
Graves’s disease arises through nervous excitation thyroid-poison-
ing forms an important, if not a necessary, factor. This theoryv is
not yet substantiated or even made highly probable, and the more
conservative view is that the enlargement of the thyroid is on the
same plane with the other symptoms in the first instance, but that
it may become secondarily a source of mechanical irritation or of
poisoning, or both.

Thyroidectomy has been performed more than fifty times within
the past few years, mainly by German surgeons, for the relief of
Graves's disease. The eventual results, on the whole, are very
encouraging, but severe symptoms are apt to show themselves
during the first days after operation, occasionally leading to death.
It is probable that the extreme irritability of the nervous centres
of these patients makes thyroidectomy a more serious operation
than in cases of ordinary goitre. Putnam suggested that these
symptoms may be due in part to poisouing with a thyroid secre-
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is usually ciliated epithelium. Occasionally a limited metastasis
is found, the peritoneum being studded with papillary growths.
It has been suggested that these papillary growths may develop
from the parovarium, as they are often found within the broad
ligament, but it is probable that in the majority of cases they
originate in the same way as the simple or glandular cystoma.

The material contained in the cysts may vary greatly in color and
in consistence. It is usually of a mucous character, but it may be
gelatinous. It appears to be developed from the cells that line the
wall of the cyst, and it is either a product of their secretion or it
may be the result of degenerative changes in the cells. The cells
may undergo not only colloid degeneration, but also fatty degen-
eration and necrosis. Necrosis of the cyst-wall may take place,
and sometimes suppuration may occur. Calcareous degenera-
tion of the cyst-wall is also observed. It is probable that cys-
toma of the ovary is not of feetal origin, but that the epithelial
growths from which they are developed may begin at any period
of life.

Ovarian cysts are for the most part benign, but, as has been
seen, the papillary form may be accompanied by peritoneal
growths. The papillary growths in the cyst may break through
and appear as caulifiower excrescences on the surface, and in this
way there may be a gradual metamorphosis into a carcinoma.
Cysts of the broad ligament are not of new formation, but they
are caused by an accumulation of secretion in the gland-tubes of
the parovarium. They develop probably from the remains of the
Wolffian bodies.

The ovary at times also contains cysts, which are either in part
or are wholly made up of dermoid structures. These cysts may
contain only dermal structures, or a great variety of tissues may
be found in them, such as bone, teeth, cartilage, muscle, or
mucous membrane, glands, nerves, etc. ‘Tumors of the latter
class are called ‘‘teratoma.”

The commonest forms are the dermoid cysts and the simpler
forms of teratoma. They are usually found on one side, but they
may occur simultaneously in both ovaries. They are usually
smaller than the adeno-cystoma, growing not larger than an apple
at first, but they may occasionally reach the size of a man’s fist or
head. Several varieties can be recognized, according to the more
or less complicated nature of their construction. The epidermoid
cyst has a wall of connective tissue lined with epidermis, but it
possesses no other attribute of the skin. The contents in this case
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moved. It was a pedunculated growth, and it was undoubtedly
vesical, and not expelled from some ovarian source through the
urinary passages, as sometimes occurs.

Dermoid cysts are found also in regions of the body quite
remote from the ovary. The so-called ‘‘ orbital wens” are true
inclusion of skin of a congenital origin, as are also some of the
cysts in the neck. Many of the cysts in the latter region are due
to imperfect closure of the branchial clefts, and they have been
called by Senn ‘‘branchial cysts.”” This author recognizes—i,
mucous cysts; 2, atheromatous cysts; 3, serous cysts; and 4, he-
matocysts.

Many of the so-called ‘‘ ranula cysts’’ about the base of the
tongue belong to the class of mucous cysts. The atheromatous
cysts are situated near the hyoid bone, and they appear as tumors
bulging out from beneath the lower jaw. They do not contain
hair or sebaceous material, but they are filled with an atheroma-
tous substance containing cholesterin crystals. The cyst is of the
epidermoid type.

The serous cysts correspond to what is usually known as hydro-
cele of the neck. These cysts are single or are multilocular, with
a thin membranous wall lined with pavement epithelium. They
are found anywhere in the neck, within the area of the branchial
clefts, between the lower jaw and the clavicle. These branchial
cysts are often found in children, but are not infrequently seen in
adults also. The hamatocysts are of the same nature, the blood
mingling with the serous contents from minute hemorrhages from
the cyst-walls.

4. PAPILLOMA.

Many writers place this form of growth among the fibromata,
but certain forms—particularly those seen on mucous membranes—
have so marked an epithelial character that it would be incorrect
to recognize the stroma as the characteristic feature of the disease.
This type of the papilloma is found in the papillae of the skin and
the mucous membrane. It consists of a papilla containing a vas-
cular connective tissue, and is covered with epithelial cells.

The counective- tissue portion of the growth may consist of a
single stem ‘or of a trunk with numerous branches. The tissue
consists ordinarily of fibrillated connective tissue, and it is not
infrequently infiltrated with small round cells. 'The vascular sup-
ply varies greatly, but in certain forms, such as the villous growth
from mucous membranes, it may be very abundant. The epithe-
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papilloma. He reports several cases of fibro-papillomata removed
from the bladder through the median incision in the male and
through the urethra in the female, all of which cases made a good
recovery with permanent cure. The tendency of papilloma of the
bladder to bleed is one of its most marked clinical features. Papil-
loma of the bladder may be combined with carcinoma, in which
case characteristic epithelial cells are found in the base of the
tumor in the bladder-wall.

Papillomata of the larynx occur more frequently than all other
forms of benign tumors of this region. They are situated in the
large majority of instances on the vocal cords, usually in the
anterior portion of the larynx. In rarer cases they are found upon
the ventricular bands, the ary-epiglottic folds, and the epiglottis
(Bosworth). As a rule, they confine themselves to the supraglottic
portion of the larynx in adult life, although in children they
occasionally extend below the cords. They are usually sessile in
character, though occasionally pedunculated. They may occur
singly or in groups, and they vary in size from a millet-seed to a
growth more or less completely filling the supraglottic laryngeal
cavity. They become a growth of great clinical importance, owing
to the obstruction which they offer to the air-passages. Papilloma
of the soft palate and the uvula may occasionally grow to consider-
able size, but it does not, as a rule, give rise to serious symptoms.
Newman describes a papilloma of the cesophagus situated on the
anterior wall immediately behind the cricoid cartilage, which
papilloma caused during life considerable obstruction to swal-
lowing.

5. FIBROMA.

Fibrous tissue occurs in nearly all tumors, and in some it forms
a very considerable portion of the growth, as in the tumors already
described. It occurs as a mixed form with other growths, as in
myxoma, sarcoma, neuroma, etc. Fibroma occurs in two principal
forms, which correspond in character with the two varieties of con-
nective tissue found in the body—namely, the hard and the soft or
areolar fibroma (Birch-Hirschfeld).

The hkard fibroma consists of bundles of fibres closely packed
together, interspersed with numerous connective-tissue corpuscles.
The relation in the number of cells to the intercellular substance is
characteristic of this tumor (Fig. 114). When the cells begin to ex-
ceed in number the intercellular substance, there are presented con-
ditions approaching those found in sarcoma. A fibroma is usually a

48
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tion between the fibromata of the skin and nerve-fibres. Payne
explains the coexistence of nerve-fibres and skin fibroids on the
supposition that, inasmuch as both the epidermis and the nervous
system arise from the epiblast, these two structures have a deep-
lying connection which makes them homologous parts.

Keloid (yp4), a claw), which is a fibroma of the cutis vera, may
develop spontaneously or in a scar. ‘T'wo varieties are recognized
—the #rue and the false keloid. There is, however, a tendency
among writers at the present time to disregard this distinction.
True keloid has always been considered as a spontaneous new for-
mation in the corium independent of pre-existing wound. It is
now supposed that true keloid may take its departure from some
minute scar which has escaped notice.

The typical frue keloid is situated over the sternum, and it
appears as a raised elongated growth, frequently with claw-like
prolongations at either end. Its surface is smooth and shiny, and
the color red like that of a hypertrophied scar. It grows to a cer-
tain point, reaching the length of about two inches, and then re-
mains stationary. There is no tendency to ulceration. It is an
extremely rare disease, and the writer has seen but two examples.
According to Hebra, it is found once in two thousand cases of skin
disease. It is not painful, but it gives rise to an itching, prickling
sensation. It rarely disappears, and if excised it returns promptly.

False keloid, which is a growth similar in color and consistency
to true keloid, develops from a scar, no matter in what part of the
body. It varies greatly in size, and it may be of any shape. A
favorite seat is the lobe of the ear after puncture, and it is also
found frequently on the chest-wall. It occasionally springs from
acne-pustules, and in this case it is multiple. Keloid is said to be
found rarely on the mucous membrane. Verneuil reports a case
of keloid of the conjunctiva. Ziemssen reports the case of an
individual who had one hundred and five keloids.

True keloid appears to be a disease of adult life, but false keloid
may appear at any age. There seems to be a keloid disposition in
certain families and individuals, and the peculiarity of the African
race in this respect is well recognized. False keloid grows to a
certain point, remains stationary for many years, and finally flat-
tens somewhat and becomes paler. In negroes, although it attains
unusually large size, it is said eventually to disappear entirely.

Hutchinson observed in a negro an exteénsive keloid growing in
the cicatrix following a burn.  After the keloid developed numer-
ous small scars, which had existed before, began also to indurate.
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One case is reported of a spontaneous growth in the face having
returned, after excision, in the scar and in the points of suture,
and being subsequently

cured by hypodermic in-

jections of ergot.

Pendulous tumors occur
in the skin, and they some-
times attain a large size.

Some of them may develop

from scars; others are

spontaneous growths which

lie in overlapping folds.

Closely allied to this group

of tumors is dermatolysis,

but this term should be

applied strictly to a loose ;

fold of skin containing no ren Museum).
fibrous tissue.

The enormous growths of elephantiasis depend upon the forma-
tion of a fibrous tissue similar to that seen in fibroma. It is, how-
ever, a diffuse growth, with an etiology peculiarly its own, and it
is not now classed with this form of tumor.

Some forms of fibroma arise from the tissue of the periosteum.
A striking example of this form of tumor is the nasopharyngeal
polyp, which is often a pure fibroma springing from the base of the
skull.  'When composed of fibrous tissue the polyp is a perfectly
benign tumor, and it does not recur after removal. ‘The accom-
panying illustration (Fig. 116) shows such a growth which had
involved the nasal passage and the pharynx and had grown out-
ward beneath the zygoma. A lobe had also penetrated the antrum
and perforated the hard palate. It was therefore so intimately
connected with the superior maxilla that it was decided to excise
that bone. The patient, who was a boy aged fourteen, has re-
mained well for several years since the operation.

Fibrous polyps are found also growing from the walls of the
large intestine, taking their origin from the connective tissue of
the submucosa. They are found occasionally also in the rectum.
Another form of tumor which is occasionally fibrous is the intra-
canalicular papillary growth in the breast, in which case the inter-
stitial tissue of the tumor is purely fibrous. Its association with
sarcoma aund myxoma is mentioned elsewhere.

The soft fibroma contains loose areolar connective tissue, the
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transparent intercellular substance, is known as a Ayaline myxoma.
If there is a considerable amount of fibrous tissue in the intercel-
lular substance, it is known as myxoma fibrosum. A very cellular
type is called ‘‘myxoma medullare.”” Myxoma may also be
combined with cartilage and adipose tissue, and at times may be

FiG. 117.—Myxoma (oc. 4, Yy oil-im.).

very vascular. The term myxosarcoma is used when in sarcoma
the intercellular substance is of a transparent character and
contains mucin.

Myxoma occurs most frequently where there are deposits of fat
or of loose connective tissue, as in the thigh, the back, the hand,
and the cheeks, or at the angle of the jaw, or in the breast, the
labium, or the scrotum. It is observed also in the placenta, and it
is interesting to know that myxoma may occasionally develop in
later life from the navel, as if it had formed from feetal remains of
the cord.

Myxoma may occur in combination with enchondroma in large
tumors of the bone, taking its origin apparently from the tissue
of the medulla. Myxoma occasionally attains considerable size,
and it has then a well-marked lobulated structure. The writer
removed one, about the size of a cocoa-nut, from the popliteal
space. This tumor is occasionally found growing on the spinal
arachnoid and in the veutricles of the brain, and even in the
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but somewhat larger. It is usually developed from adipose tissue,
but it also grows where no fat is found normally, as in the sub-
mucous layer of the intestine. When there is a large amount of
fibrous tissue in the new growth the tumor is much firmer, and it
is known as fibrolipoma. Another variety is known as my.xolipoma
where there is a combination of the two allied tissues. In some
cases the blood-vessels are very numerous, and a form of erectile
tissue may be developed. Birch-Hirschfeld describes such forms
of cavernous lipoma in the subcutaneous tissue of the arms of old
persons. Combinations may occur also with sarcoma and car-
cinoma. :

The typical circumscribed lipoma is found in the subcutaneous
cellular tissue, and it appears as a lobulated soft tumor lying beneath
the skin. It is more or less movable, and the lobulated shape may
readily be determined by picking up the margin of the tumor
between the thumb and finger. It grows slowly, but sometimes
reaches enormous size, and then assumes the shape of a pendulous
tumor (Fig. 118). The skin on such tumors is coarse and hyper-
trophied, and sometimes
is cedematous. When
these huge growths are
allowed to remain unop-
erated, the most depend-
ent portion of the skin
eventually breaks down,
., and there forms a deep,
well-defined ulcer, which
extendsthrough the skin,
but which does not in-
volve thetumor. Hemor-
rhage often occurs under
| these circumstances, and

the patient is finally driv-

en to seek surgical relief.

The dzffuse lipoma occurs in the neck, and it gives to the patient
a peculiar and grotesque appearance (Fig. 119). It was first de-
scribed by Brodie, and later by McCormack, Hutchinson, and
others. It is called ‘‘fat-neck’ (Fetthals) by Madelung. The
growth begins usually as a tumor situated over the mastoid pro-
cess and behind the ears. It may exist on one or both sides of
the neck. Finally, it covers the back of the neck, being divided
into symmetrical halves by a depression on the median line. It is

-

]

F1G. 118.—Lipoma of Thigh: on the left, skin ulcerated.
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the sole of the foot are localities where it is seen less frequently
than in any other part of the extremities.

Lipoma is found also in the serous membranes and in the sub-
mucous tissues of the mucous membranes. Enormous myxolipo-
mata are often developed in the retroperitoneal space. Lipoma of
the tongue has recently been observed by Rosenstirn. Lipoma is
more frequently found in women than in men, and makes its
appearance usually after middle life. Multiple lipomata are occa-
sionally developed during childhood. Lipoma is a benign tumor,
and it never returns after extirpation. It rarely disappears spon-
taneously, even though the patient becomes greatly emaciated.

8. GLIOMA.

Gliomata are tumors that develop from the neuroglia or retic-
ular substance which supports the fibres and cells of the central
nervous system. Examined under the microscope, they are found
to contain a network of extremely fine glistening fibres in which
numerous oval nuclei are supported at some little distance from
one another. A careful examination of these nuclei shows that
they belong to cells which anastomnose with one another by numer-
ous delicate prolongations. These cells closely resemble the normal
cells of the neuroglia, but they are usually larger, and some con-
tain several nuclei. It is from the cells of the neuroglia that these
growths develop, and not from the nerve-cells (Ziegler). The num-
ber of cells in a glioma vary greatly. At times the cells predomi-
nate, at other times the fibrous network. The vessels are occasion-
ally very numerous.

Glioma forms in the brain a tumor that is not easily distin-
guished from the surrounding cerebral substance, with which it
appears to be more or less continuous. Its presence is recognized
chiefly by a swelling and by a diffusion of color. In the cord the
glioma appears to form around the central canal, and it often
spreads out over considerable portions of the spinal cord. It is
usually of a bright-gray color, and is somewhat transparent, or it
is a grayish-white or grayish-red, and even of a deep-red color
when highly vascular.

Gliomata are divided into hard, soft, and vascular forms. ‘The
‘hard form, or fibroglioma, which is found in the ependyma of the
ventricles, is composed principally of a delicate fibrillated inter-
cellular substance, and it is often associated with hydrocephalus.
It may also occur elsewhere in the brain, and it is sometimes of
almost cartilaginous hardness. It rarely attains great size. The



www.libtool.com.cn



BENIGN TUMORS. 765

occupies a smaller area than the sensory disorders. The disease is
progressive and is not amenable to surgical treatment.

9. CHONDROMA.

Enchondromna, or chondroma, is a tumor which consists of car-
tilage. It occurs principally where cartilage is found normally—
that is, on the bones and in the cartilage of the respiratory organs
—but it may also be found where there is no cartilage.

Virchow divided the chondromata into two forms: those which
grow from cartilage, or the ecchondromata, and those which grow
independently of cartilage, or the enchondromata. The former
class is, however, a small one, the great majority of cartilaginous
tumors belonging to the class of enchondromata.

Enchondroma varies greatly in size. It may appear as a small
round tumor or as a large lobulated growth (Fig. 120). It consists
of either hyaline cartilage or of fibro-cartilage. The tumor inay
be in a state of mucous softening or be partially ossified. It may
also be composed of osteoid tissue, such as is found in the ossify-
ing callus between the bone and the periosteum, and it is then
known as osteoid chondroma (Virchow).

The tumor consists not only of cartilage, but also of connective
tissue, which, however, is usually small in quantity. It separates

FiG. 120—Enchondroma of the Tibia, just below knee-joint (female; duration five years).

the cartilage into numerous lobules. At times the fibrous tissue
may preponderate to such an extent that very little cartilage is



www.libtool.com.cn



BENIGN TUMORS. 757

One case is reported of a spontaneous growth in the face having
returned, after excision, in the scar and in the points of suture,
and being subsequently

cured by hypodermic in-

jections of ergot.

Pendulous tumors occur
in the skin, and they some-
times attain a large size.

Some of them may develop

from scars; others are

spontaneous growths which

lie in overlapping folds.

Closely allied to this group

of tumors is dermatolysis,

but this term should be

applied strictly to a loose F16. 116.—Nasopharyngeal Fibroma (Sp. 1247-2,War-
fold of skin containing no ren Museum).

fibrous tissue.

The enortmous growths of elephantiasis depend upon the forna-
tion of a fibrous tissue similar to that seen in fibroma. It is, how-
ever, a diffuse growth, with an etiology peculiarly its own, and it
is not now classed with this form of tumor.

Some forms of fibroma arise from the tissue of the periosteum.
A striking example of this form of tumor is the nasopharyngeal
polyp, which is often a pure fibroma springing from the base of the
skull. When composed of fibrous tissue the polyp is a perfectly
benign tumor, and it does not recur after removal. The accom-
panying illustration (Fig. 116) shows such a growth which had
involved the nasal passage and the pharynx and had grown out-
ward beneath the zygoma. A lobe had also penetrated the antrum
and perforated the hard palate. It was therefore so intimately
connected with the superior maxilla that it was decided to excise
that bone. The patient, who was a boy aged fourteen, has re-
mained well for several years since the operation.

Fibrous polyps are found also growing from the walls of the
large intestine, taking their origin from the connective tissue of
the submucosa. They are found occasionally also in the rectum.
Another form of tumor which is occasionally fibrous is the intra-
canalicular papillary growth in the breast, in which case the inter-
stitial tissue of the tumor is purely fibrous. Its association with
sarcoma and myxoma is mentioned elsewhere.

The soft fibroma contains loose areolar connective tissue, the
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transparent intercellular substance, is known as a kyaline myxoma.
If there is a considerable amount of fibrous tissue in the intercel-
lular substance, it is known as myxoma fibrosum. A very cellular
type is called ‘‘myxoma medullare.”” Myxoma may also be
combined with cartilage and adipose tissue, and at times may be

FiG. 117.—Myxoma (oc. 4, Y; oil-im.).

very vascular. The term myxosarcoma is used when in sarcoma
the intercellular substance is of a transparent character and
contains mucin.

Myxoma occurs most frequently where there are deposits of fat
or of loose connective tissue, as in the thigh, the back, the hand,
and the cheeks, or at the angle of the jaw, or in the breast, the
labium, or the scrotum. It is observed also in the placenta, and it
is interesting to know that myxoma may occasionally develop in
later life from the navel, as if it had formed from foetal remains of
the cord.

Myxoma may occur in combination with enchondroma in large
tumors of the bone, taking its origin apparently from the tissue
of the medulla. Myxoma occasionally attains considerable size,
and it has then a well-marked lobulated structure. The writer
removed one, about the size of a cocoa-nut, from the popliteal
space. This tumor is occasionally found growing on the spinal
arachnoid and in the ventricles of the brain, and even in the



www.libtool.com.cn



BENIGN TUMORS. 761

but somewhat larger. It is usually developed from adipose tissue,
but it also grows where no fat is found normally, as in the sub-
mucous layer of the intestine. When there is a large amount of
fibrous tissue in the new growth the tumor is much firmer, and it
is known as fibrolipoma. Another variety is known as myxolipoma
where there is a combination of the two allied tissues. In some
cases the blood-vessels are very numerous, and a form of erectile
tissue may be developed. Birch-Hirschfeld describes such forms
of cavernous lipoma in the subcutaneous tissue of the arms of old
persons. Combinations may occur also with sarcoma and car-
cinoma.

The typical circumscribed lipoma is found in the subcutaneous
cellular tissue, and it appears as a lobulated soft tumor lying beneath
the skin. It is more or less movable, and the lobulated shape may
readily be determined by picking up the margin of the tumor
between the thumb and finger. It grows slowly, but sometimes
reaches enormous size, and then assumes the shape of a pendulous
tumor (Fig. 118). The skin on such tumors is coarse and hyper-

trophied, and sometimes
is cedematous. When
these huge growths are
allowed to retnain unop-
i erated, the most depend-
‘ent portion of the skin
eventually breaks down,
, and there forms a deep,
- well-defined ulcer, which
. extends through the skin,
but which does not in-
volve the tumor. Hemor-
' rhage often occurs under
| these circumstances, and
the patient is finally driv-
en to seek surgical relief.

The diffuse lipoma occurs in the neck, and it gives to the patient
a peculiar and grotesque appearance (Fig. 119). It was first de-
scribed by Brodie, and later by McCormack, Hutchinson, and
others. It is called ‘‘fat-neck” (Fetthals) by Madelung. The
growth begins usually as a tumor situated over the mastoid pro-
cess and behind the ears. It may exist on one or both sides of
the neck. Finally, it covers the back of the neck, being divided
into symmetrical halves by a depression on the median line. It is

v

F1G. 118.—Lipoma of Thigh: on the left, skin ulcerated.
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occupies a smaller area than the sensory disorders. The disease is
progressive and is not amenable to surgical treatment.

9. CHONDROMA.

Enchondromna, or chondronma, is a tumor which consists of car-
tilage. It occurs principally where cartilage is found normally—
that is, on the bones and in the cartilage of the respiratory organs
—but it may also be found where there is no cartilage.

Virchow divided the chondromata into two forms: those which
grow from cartilage, or the ecchondromata, and those which grow
independently of cartilage, or the enchondromata. The former
class is, however, a small one, the great majority of cartilaginous
tumors belonging to the class of enchondromata.

Enchondroma varies greatly in size. It may appear as a small
round tumor or as a large lobulated growth (Fig. 120). It consists
of either hyaline cartilage or of fibro-cartilage. The tumor may
be in a state of mnucous softening or be partially ossified. It may
also be composed of osteoid tissue, such as is found in the ossify-
ing callus between the bone and the periosteum, and it is then
known as osteoid chondroma (Virchow).

The tumor consists not only of cartilage, but also of connective
tissue, which, however, is usually small in quantity. It separates

Fic. 120—Enchondroma of the Tibia, just below knee-joint (female; duration five years).

the cartilage into numerous lobules. At times the fibrous tissue
may preponderate to such an extent that very little cartilage is
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of bones. According to Birch-Hirschfeld, trauma appears to exert
a decided influence upon the origin of this form of tumor. En-
chondroma is often found on the A -

long bones, and particularly upon
the phalanges of the hand orupon
the metatarsal bones (Fig. 122).
It is observed on the larger long
bones, on the scapula, on the
bones of the cranium, on the
jaws, and on the ribs. It is
found also in the testicle, the
parotid gland, the mammary
and submaxillary glands, and
the lungs.

Virchow has given the name of ecchondrosis to those cartilag-
inous tumors that grow directly from cartilage. Small cartilag-
inous tumors are found in the thyroid cartilage and in the rings
of the trachea, and also in the epiphyseal lines and in articular
cartilage. ‘They are found also on the costal cartilages, on the
synchondroses, and on the intervertebral cartilages. Those that
grow from the articular cartilage are often separated from their

Fi1G. 122.—Enchondroma of the Thumb.

F1G. 123.—Mixed Cartilaginous Tumor of the Parotid Gland.

base and wander about within the joint. These tumors are known
as ‘‘loose cartilages’ or ‘‘joint mice.”” They may spring also
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10. OSTEOMA.

Osteoma signifies a tumor composed of bony tissue. There are,
however, several forms of bony growth which should not be re-
garded as tumors. Such are the osteophytes, which form as the
result of an inflammation of the periosteum; the diffuse enlarge-
ments of bones, such as have already been studied; and the ossi-
fication of tendons and mnuscles. An osteoma may grow upon the
surface of the bone, and it is then called an ‘‘exostosis;’ or it
may grow in the interior of the bone as a firm bony nodule, and it
is called an ‘‘enostosis.”’ It may also grow quite independently of
bone, and it is this variety which Virchow regards as heterologous.

Osteomata are placed in two different classes, according to the
character of the bony substance of
which they are composed. There are
the hard or eburnated osteoma and
the spongy osteoma.

The most characteristic variety of

osteoma durum is the twvory exostosis
which occurs in the bones of the skull
and the face (Fig. 125). It consists
of a thick osseous tissue which is
arranged in the form of concentric
parallel lamellee: in the lamelle the
bone-corpuscles are so arranged that
their prolongations are directed to- Fic.125.—Ivory Exostosis of the Orbit.
ward the periphery of the tumor.
The vessels are exceedingly few in number. The surface of the
tumor is nodular and is covered by a thin layer of periosteum.
There are also dense forms of osteoma that resemble more closely
the structure of cortical bone.

The ivory exostosis is found most frequently in the frontal bone,
and it encroaches upon both the cavities of the cranium and the
orbit, compressing the brain and protruding over both eyes (Paget).
These tumors grow in the diploé or sinuses as isolated or as nar-
rowly-attached masses. The size and situation of these growths
make their removal often impossible, although in the simpler kinds
operations have been performed with success. Their slight attach-
ment is not infrequently destroyed, and necrosis follows and the
tumors may be discharged spontaneously. Hutchinson describes
such a growth lying loose in the orbit, which growth after its re-

moval left a cavity nearly the size of the fist, over the upper and
49

- - - T~
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that there is an hereditary predisposition, particularly in cases of
multiple osteoma. These tumors appear occasionally after injuries.
Syphilis and gout are also supposed at times to exert an influence
favorable to the development of bony growths. The prognosis of
osteoma is favorable, as it is strictly a benign tumor.

11. NEUROMA.

‘““Neuroma is a term originally applied to a tumor supposed
to consist of nerve-tissue. Many of these tumors prove on micro-
scopical examination to be composed of nerve-tissue to a limited’
extent only, the bulk of the growth consisting of fibrous tissue.
A new formation of nerve-tissue does, however, occur. The term
neuroma fibrillare is used to indicate growths of nerve-fibres.
Neuroma cellulare is a tumor consisting of new-formed ganglion-
cells. When the tumor is composed of fibres which contain no
myelin, it is spoken of as a ‘‘neuroma amyelinicum.” When
the fibres contain myelin, the growth is called ‘‘neuroma mye-
lenicum.”

Neuroma cellulare is an exceedingly rare growth. One case is
reported as existing in the ala of the nose of a man thirty-one
years of age. It is more frequently found in the brain, usually in
the lateral ventricle. A growth of ganglion-cells may be found
in a teratoma of the ovary or the testicle, and also in congenital
sacral tumors.

Neuroma myelinicum occurs either as a circumscribed round or
lobulated nodule, as a spindle-shaped tumor, or as a diffuse thick-
ening of a nerve arranged in knots or in loops. It comsists of a
mass of firm, grayish-white tissue, composed of interlacing bun-
dles of fibres, between which is a moderate amount of loose con-
nective tissue poorly supplied with blood-vessels. A microscopic
examination shows the myelin-fibres, which are stained black by
hyperosmic acid.

The amyelinic neuroma is a yellowish or a whitish-gray tumnor
of considerable firmness, having somewhat the appearance on
section of a fibroma. Under the microscope the nerve-fibres with
their nuclei can be made out by picking them gently apart (Wini-
warter).

Neuroma may occur either singly or as a multiple tumor, and
it is accompanied by an increase in the conmective tissue of the
nerve, particularly of the outer (and less frequently of the inner)
layers of the endoneurium, so that the bundles of nerve-fibres at
the seat of the tumor are surrounded by a loose growth of connec-
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growths occur both in the peripheral and in the central end of a
nerve which has been divided in continuity, and are often observed
by the surgeon who lays bare the nerve for the
purpose of uniting the severed ends. But the
commonest form is that found in amputation-
stumps, and it is the cause often of intense neur-
algic pain (Fig. 127). It is evident that these
growths are the result of an abortive attempt at
repair of the injured nerve, and there is found here
virtually the same process going on which has .
already been described in the section devoted to
the repair of nerve-fibres. There is a growth of
the nerve-cylinders, which are imbedded in a mass
of fibrous tissue forming around the end of the
nerve. Such tumors appear to form in the nerves
of the stump of an amputated arm more fre-
quently than elsewhere.
The excision of a portion of the affected nerve-
trunk usually results in a cure of the neuralgia.
Occasionally the pain returns. Winiwarter in-
vented an ingenious operation to meet the dif-
ficulties presenting in an obstinate case. On one
occasion he divided the brachial plexus above the Fic. 127.—Neuro-
clavicle and united the central stumps of the "~ . " -
nerves in pairs, so that the peripheral portion putation-stump
should completely be isolated. This operation was  (Sp. 1154, War-
successful. ren Museum).
A form of tumor which is generally supposed to be a neuroma
is the so-called ‘‘ painful subcutancous tumor’’ described by Paget.
It is usually found in the extremities, especially the lower. Very
rarely it occurs on the trunk and the face. It is seen more fre-
quently in women than in men. It consists of a small tumor situ-
ated just beneath the skin. Occasionally amyelinic nerve-fibres
are found in it, but it may consist also of a loose or a dense con-
nective tissue or of fibro-cartilage. Some of these little tumors
proved to be leiomyoma and others angioma, and still others
adenoma of the sweat-glands. Their structure is therefore not cha-
racteristic of any particular variety of tumor, and the pain is prob-
ably due to the involvement of some sensitive nerve-fibre in the
growth.
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12. MYOMA.

Tumors composed of muscular fibre are divided into two classes.
To the first class belongs the Jeiomyma, or a tumor made up of un-
striped muscular fibre; to the second belongs »kabdomyoma, a much
rarer form, which is composed of cells closely resembling striped
muscular fibre. Virchow named these two forms ‘‘imyoma laevi-
cellulare’ and ‘‘myoma striocellulare,’”’ respectively.

Leiomyoma is found most frequently in the uterus, and occasion-
ally also in the muscular layer of the intestine and the urinary
organs. It is also seen, though rarely, in the ovary; it is likewise
found in rare instances in the skin and in the subcutaneous cellu-
lar tissue. ‘The muscular cells are arranged in bundles which run
in straight or in wavy masses more or less parallel with one another.
Many bundles, however, are found running at right angles or more
or less obliquely to the others. Between these bundles there exists
a more or less vascular connective tissue. When properly stained
the long staff-shaped nuclei are brought out quite distinctly, and
the cells are then seen to exist in great numbers (Fig. 128). The
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FiG. 128.—Myoma of the Uterus.

cells may be isolated by picking them apart in the fresh state, by
allowing them to remain for twenty-four hours in a 20 per cent. so-
lution of nitric acid, or by placing them for twenty or thirty min-
utes in potash. In the small and succulent myomata of the uterus
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the tissue is made up alinost entirely of muscular fibre. In the
large tumors a considerable portion of the substance of the growth
consists of a firm, dense fibrous tissue. These tumors are called
‘‘fibromyomata.” In some cases the connective-tissue growth is
soft and areolar, and such tumors are much less dense. Myoma is
not usually a vascular tumor, but in some cases the development
of blood-vessels is quite marked. In other specimens larger lymph-
spaces are found between the bundles of fibres, and at times there
are seen cysts of considerable size, due to a dilatation of these spaces.
Nerves are occasionally also seen in these growths. The fibrous
portions of these tumors appear as a glistening white, alinost ten-
dinous, tissue; the muscular portion, as a reddish-white or a gray
structure.

The growth of these tumors in the uterus is exceedingly slow,
but they may eventually assume a greater size than that of any
other known tumor. They may be single or multiple. They may
grow on the outer wall of the uterus, and in that case they project
into the peritoneal cavity. Such tumors are known as subserouns
myomata. When the growth originates in the middle layers of the
uterine wall the tumor is called an ‘‘interstitial myoma.’’ Those
growths projecting into the cavity of the uterus are known as *‘ sub-
mucous myomata.’’ All these forms may occur in the cervix as
well as in the body of the uterus.

Uterine myoma frequently undergoes considerable changes in
volume, increasing materially in size at the period of menstruation.
Many of the changes are produced by the increased flow of blood
or by a dilatation of the lymph-spaces. A marked decrease in its
size may be produced by contraction of the muscular fibre, partic-
ularly when it is subjected to the long-continued action of ergot.
Uterine myomata may undergo softening. ‘This change occurs in
large growths, and it is due to disturbance of circulation. Fatty
degeneration and cysts are seen under such conditions. Calcification
occurs in old myomata, particularly in those attached by a narrow
pedicle. The change takes place in the connective tissue, the
muscular fibres undergoing at the same time fatty degeneration.
In some cases osteoid tissue is found, and some of these tumors
have a bone-like hardness.

Many cases of leiomyoma have been reported growing in the
stomach and in the intestinal canal. It is only in exceedingly rare
instances that they attain a large size. The growth is found in the
ovary, and it may produce a large solid ovarian tumor. Such a
tumor was recently removed by the writer from a woman about
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has been observed also in the stroma of an ovarian cyst and in cer-
tain forms of teratoma.

13. ANGIOMA.

The name angioma is given to tumors the main portion of which
is composed of new-formed blood-vessels. There are two princi-
pal varieties of angioma—the plexiform angioma or nzvus and
the cavernous angioma. In the former there is presented a tumor
composed of vessels which have preserved their character. In the
latter there are no distinct vessels, but there is a spongy tissue
composed of a stroma containing spaces lined with endothelium
and resembling the erectile tissue.

Plexiform angioma, teleangiectasis, or navus is of two kinds.
The superficial forms of navus, or ‘‘mother’s marks,”’ appear
either as bright-red or claret-colored marks upon the skin or as
slightly raised portions of the skin also stained a deep red. In the
former the skin appears to be unaltered as to texture. These dis-
colorations appear to be due to an enlargement of the capillary
vessels in the papille from which spring other vessels. The out-
line of these spots is either well defined or there are a number of
minute prolongations running in varying directions. Minute
blemishes of this kind, which are not uncommon on the nose or
the cheeks of young children, are popularly known as ‘‘spider
cancers’’ (nevus aranzus), and the larger spots are known as
‘‘ port-wine marks.”’

Occasionally the skin appears to be hypertrophied and coarse-
grained, which is due to hypertrophy of the papille. These spots
appear at or soon after birth, and they may increase considerably
in size, but usually they do not materially change. In the cavern-
ous form the vascular structure is more developed. Here one finds
coils of capillary vessels or arterioles which are grouped together
in lobules, and which have apparently taken their origin in the
subcutaneous adipose tissue, and gradually worked their way up
through the channels of the skin to the surface, where they make
their appearance soon after birth. They are raised somewhat
above the surface of the skin, and have a bright-red color, with a
slightly irregular border. The part beneath the skin is much
more extensive than that which appears upon the surface. When
pressed upon firmly the vessels are emptied of their blood and the
tumor disappears, but it is soon again filled by faintly-pulsating
waves.

In some of these growths the muscular cells are very numerous,
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and the vessels. are then usually narrow. These growths are
known as ‘‘angiomyomata.’”’” Sometimes the walls of the vessels
are very thin, and they here and there present varicosities. Such
conditions are found in angioma of the brain and in a teleangiec-
tatic condition of certain tumors. Plexiform angiomata, or naevi,
are found principally upon the head, the neck, and the chest.
They are rarely found on the mucous membrane or on the serous
surfaces of the liver, the spleen, or the kidney. They are often
multiple.

The more vascular forms of nzevus sometimmes become very for-
midable growths, and they
are difficult to arrest in their
progress, covering as they do
large surfaces and ultimately
causing death from hemor-
rhage (Fig. 129). Fortunately,
this class is rare, and the little
tumors if excised do not re-
turn. The smallest naevi may
be cured by puncture with a
hot needle or with the fine
point of a Paquelin cautery.
The port-wine marks, which
are usually too extensive

_for excision, are not affect-
ed by any other treatment.
They do not, however, tend
to grow bevond a certain
FiG. 129.—Angioma of the Lip and the Neck. point. The cavernous an-
gioma is composed of tissue
like that. of the corpora cavernosa.

It is probable that the pure form of this disease develops from
the venous capillaries by a process of budding of solid masses of
protoplasm, which subsequently became hollowed out and con-
verted into cavernous tissue. It is supposed that in some cases the
growth develops from the capillaries of the part, which become
dilated and fused together. In other cases it is possible that com-
munication takes place between previously-formed spaces (lymph-
spaces) and the veins. The stroma consists of a coniective-tissue
trabeculee, which surround spaces whose walls are lined with en-
dothelium, and in which spaces the blood is largely venous (Fig.
130). It is only in rare cases that these tumors communicate with
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a large arterial branch. Nerves are sometimes found in these
tumors, and the muscular cells are often seen in large numbers.

The tumor appears as a raised and lobulated mass occupying
the skin or the subcutaneous tissue, with a more or less well-defined
outline. The color is either that of the skin or of a deep-blue
shade. When connected with the arterial system the color is a
bright red.

Navi are found not only on the surface of the body, but more
rarely also in the muscles, the glands, and the bones. Their comn-

F1G. 130.—Cavernous Angioma.

monest seat in the internal organs is the liver, but they are seen
also in some instances in the uterus, in the intestine, and in the
bladder.

The cavernous angioma is rarely congenital, but it appears
rather late in life in the internal organs, and during the first half
of life it appears in the skin and the subcutaneous tissue. Many
of these tumors are exquisitely sensitive. They grow slowly, but
they may become quite formidable and dangerous, owing to their
size and to their liability to hemorrhage.

The accompanying drawing shows such a growth upon the
scalp of a young man (Fig. 131). It was removed by an almost
bloodless operation with the Paquelin knife. There were in the
neighborhood several smaller wart-like angiomata, which, as they
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Pathological Anatomy. In the case reported the vessels seem to
have fused together, forming in the tumor several large chambers.

14. LYMPHANGIOMA.

Lymphangioma is a tumor which bears the same relation to the
lymphatics that angioma does to the blood-vessels. It consists of
a connective-tissue network the meshes of which contain lymph-
spaces lined with an endothelium. In addition to the connective-
tissue stroma there exists often fibrous tissue and adipose tissue,
and occasionally numerous blood-vessels. ‘The following de-
scribed three varieties are recognized: The lymphangioma sim-
plex, or teleangiectasia lymphatica, which consists of a congeries
of dilated lymphatic vessels that are in part a new formation and
in part a dilatation of pre-existing vessels: according to Wegner,
this variety is due to an obstruction in the lymphatic circulation,
and it is analogous to the venous varix; the lymphangioma caver-
nosum, which consists of a stroma that surrounds cavities formed
by the fusion of pre-existing and new-formed lymphatic vessels
and of lymph-spaces filled with lymph (Winiwarter); the lymph-
angioma cystoides, which consists of a cyst, simple or compound,
filled with lymph, supposed to be formed by the fusion of the
lymph-spaces of a cavernous lymphangioma.

Lymphangioma is a rare form of tumor. It is frequently con-
genital, but it may also be an acquired growth. It is found in the
skin and the subcutaneous tissue, and also in the tongue, the
gums, and the lips, as well as in the scrotum and the labium.
The writer has seen a well-marked cavernous angioma in the skin
of the back of an adult and in the axilla of a child.

The simple lymphangioma is often accompanied by an cedema
and thickening of the skin, which condition has been called
‘‘elephantiasis”’ or ‘‘pachydermia lymphangiectatica.”” Such
conditions are found in the scrotum, the penis, the prepuce, the
clitoris, the labia majora, etc. It is found also in the tongue in
macroglossia, and on the conjunctiva. It often forms a part of
the congenital diffuse hypertrophies of the lips and the cheeks.
According to Virchow, in tropical countries lymphangiectasia may
occur in bunches of lymph-glands. This form of lymphangioma
may be circumscribed or be diffuse. Occasionally perforation may
take place at some point, and a lymph-fistula is developed from
which a clear serum exudes drop by drop.

The cavernous lymphangioma consists of a number of large
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incision should be made, and the cavities should be stuffed with an
aseptic or iodoforn gauze.

15. PsaMMOMA.

Psammoma is a growth usually found on the membranes of the
brain, and it contains calcareous concretions. Particles of sand
are found in the pineal gland, on the choroid plexus, in the Pac-
chionian bodies, and in stnall bodies on the dura mater. Tumors
containing sand are found occasionally also in the lymphatic
glands, the thymus gland, and on the capsule of the testicle.
They may also be found in sarcomatous and in carcinomatous
growths.

The particles of sand are scattered over the tumor, and they are
found lying either in a connective-tissue stroma which has under-
gone a hyaline degeneration, or are surrounded by concentric layers
of cells, which, according to many observers, are endothelial in
character. The origin of these concretions, according to Birch-
Hirschfeld and others, is due to a retrograde change in a growth
of bud-like sprouts from the walls of the blood-vessels. The only
specimen examined by the writer was a tumor the size of a
pigeon’s egg which was removed from the dura mater. It was
white and had a fibrous appearance. Microscopically, it consisted
of numerous concretions surrounded by cells apparently of an
endothelial nature. ‘There were numerous fibrous septa which
supported this rich cell-structure. The fibrous forms of psammoma
are benign growths, but it is well to remember that these concre-
tions may also be found in malignant tumors.
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On the straw beds there were sometiines four or five patients called
‘‘agonisans.” ‘These patients were not only the moribund, but
also those whose sphincters were beyond control. ‘These beds
were only occasionally wiped with a cloth, and the straw was
rarely changed. On extraordinary occasions the patients were
placed in tiers one above another, so that some were reached only
by a ladder. There were no stoves, the wards being warmed only
by the presence of the patients.

The mortality before the Revolution was one death to every 4.5
patients who entered the hospital; and this mortality of course
included many who were hardly ill; the insane, and the pregnant
women. Unfortunately, the writer has been umnable to obtain
statistics of certain operations, which were evidently concealed
from those attempting to investigate. The only statement dis-
covered was that in 1740 the operation for trephining was always
fatal, but one can easily imagine the state of wounds under such
unfavorable conditions.

In more humane communities surgery was less resorted to, and
the records of the Massachusetts General Hospital show that the
number of surgical operations in the early part of the present
century was incredibly small as compared with those of to-day.
At the time of the introduction of ether (1846) the cases that Dr.
Warren had at his disposal on which to try this anzesthetic were
few and far between. The advent of anzsthesia brought with it
apparently a great increase everywhere in the number of opera-
tions performmed, but it did not diminish the dangers of convales-
cence. In the period immediately preceding the discoveries of
Lister epidemics of gangrene and of erysipelas were rife, and no
capital operation could be performed without grave doubts as to the
future of the patient.

It is not improbable that the ancients had some idea of the
antiseptic treatment of wounds. According to Dr. Anagnostakis,
professor in the University at Athens, the Greek physicians were
acquainted not merely with aplic (putrefaction) and dayzros (non-
putrescible), but they also recognized the fact that decomposition
of the blood was the most important factor in the prevention
of the healing of wounds, and that it was the cause of suppura-
tion. Hippocrates was aware that moisture favored putrefaction,
and he urged strongly that wounds should be kept dry. The
antiseptic properties of alcohol and tar were likewise known, as
well as the use of aromatics and resins and the great advantage of
clean dressings.

§0
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is due to the presence of gases, and not to bacteria. Tyndall
demonstrated that expired air is free from germs, and Straus
showed that the bacteria in the air of a lecture-room full of pupils
actually diminish in numbers during the lecture-hour, the air-
passages acting as filters to the micro-organisms. The infection
of a wound fromn the breath of a surgeon is, according to Schim-
melbusch, not to be feared, and the breath of a septic patient
cannot contaminate the atmosphere of a ward.

The danger of infection from the air is, therefore, slight as
compared with a direct contact with infectious material. A cubic
metre of air may contain from 1000 to 20,000 germs, but in a drop
of putrefying fluid millions of bacteria may exist. Schimmel-
busch reckons that the number of germs that settle upon a space a
decimetre square amounts to about sixty or seventy during one
half-hour’s time in V. Bergmann’s operating-theatre. In a cubic
centimetre of the water of the river Spree, which flows past the
clinic, it is estimated that there exist about 27,000 germs. Assum-
ing, now, that a boatman should injure his hand, and should wait
for half an hour in the clinic before it was dressed, he would
receive upon the surface of the wound, covered probably with a
blood-clot, from sixty to seventy bacteria. If, however, he under-
took to ‘‘cleanse’ the wound in the Spree water and to bind it
with a dirty handkerchief, the number of organisms that would
come in contact with the wound would amount probably to
between thirty and forty millions.

It is evident that the danger of infection from the air has been
very much overrated, and that operations may be performed with
safety under conditions that were thought to be dangerous when
Lister introduced the spray in order that the wound might be
surrounded with a cloud of antiseptic vapor. When the spray was
abandoned great attention was still given to the air of the room,
and it is even now thought necessary by many to scrub the walls
of a private apartment with antiseptics before an operation. The
important point to remember is that the dust of the air should be
allowed to settle, and that sweeping and cleaning should not be
resorted to immediately before an operation.

The theory upon which the antiseptic treatment of wounds was
based rendered it necessary that the wounded surface should be
washed or irrigated with an antiseptic solution, in order to destroy
all germs which might have found access to it during the operation.
The spray destroved those introduced with the air; irrigation de-
stroyed those which were introduced through any other source.
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chemical substances as disinfecting agents was much more highly
prized than at the present time. The essence of the antiseptic
method consisted in the bactericidal action of these drugs.

Carbolic acid was first used by Lister, and it has had a long and
a well-deserved popularity. It was found, however, to be much
weaker in its germicidal action than corrosive sublimate, which
was introduced later by Koch, and, when combined with oil, as it
frequently was in the early days of antiseptic surgery, it was found
to have little if any antiseptic action, as oil or grease protects the
bacteria in a wonderful way from the action of germicides. Very
strong watery solutions of carbolic acid (1: 20) were found necessary
to disinfect instruments and the hands, and the irritating action of
such solutions upon the skin, as well as their disagreeable odor,
was found to be a great objection to the use of this agent. Finally,
the absorption of carbolic acid into the system through the skin,
the mucous membrane, or wounds is attended by symptoms of
poisoning that occasionally are alarming. The action of this drug
upon the kidneys is occasionally well marked, and it is shown in
all cases of absorption by the olive-green color of the urine. Many
surgeons have been obliged to dispense with the use of this drug,
owing to a peculiar susceptibility to its action. Carbolic acid pos-
sesses, however, a great advantage over corrosive sublimate in its
power to penetrate greasy substances, and for this reason is often
effective when the latter drug is powerless. Lister still lends the
weight of his great authority to the use of this agent, and he
employs it for disinfecting both the skin and the instruments.

When Koch first introduced corrosive sublimate his experiments
showed that in the strength of 1 : 1000 it was able to destroy both
the cocci and the bacilli in a few seconds. The experiments con-
ducted by him consisted in treating a thread infected with various
organisms with this agent, and in then placing it in a culture
medium. Geppert showed, however, that washing the object with
water before placing it in the medium was not sufficient to remove
the antiseptic, and that consequently small quantities of the agent,
being transferred with the disinfected object into the culture medium,
hindered the growth of organisms and thus vitiated the experiment.
In the case of corrosive sublimate it was found necessary to precip-
itate the mercury with sulphide of ammonium. Geppert found
that under these conditions a 1 : 1000 solution of corrosive sub-
limate often failed to destroy the staphylococci.

Corrosive sublimmate is therefore shown by these later experi-
ments to be a much less powerful germicide than was originally
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The localities in which the organisms seem to grow with the
greatest activity are those where hair or the secretion of sweat
is most abundant, such as the axille, the interdigital folds, the
neighborhood of the scrotum, the navel, and the creases of the
arms.

The part of the cutaneous surface requiring attention in every
operation is the hands of the surgeon. It was supposed, when
corrosive sublimate was introduced as an antiseptic agent, that
washing the hands with a solution of this drug of a strength of
1 : 1000 was sufficient to sterilize the skin. Experience has shown,
however, that no object which comes in contact with the wound
is so difficult to clean as the hands. The fallacy in previous work
of disinfecting the skin with corrosive sublimate consisted in
neglecting to get rid of the antiseptic agent before subjecting the
skin to the culture-test. Before placing the scrapings of the nails
in an agar-agar solution the mercury should be removed from the
hands by precipitation with sulphide of ammonium. Subjected
to this test, corrosive sublimate is found to be quite ineffectual as
an antiseptic, owing to its inability to penetrate the grease and the
lumps of dirt in which the bacteria are imbedded.

Fiirbringer has shown, however, that a preliminary washing with
soap and water, followed by scrubbing with strong solutions of
alcohol or of ether, enables one to remove the masses of dirt teem-
ing with bacteria from beneath the nails and from other inacces-
sible regions, and that these preliminary washings are of more
importance than the use of disinfectants. Such observations as
these show that the mechanical removal of dirt is the most import-
ant feature of asepsis. The following are the principal features
of the present German method of rendering the hands aseptic for
a surgical operation : The hands are scrubbed energetically with
a sterilized brush and soap for from one to five minutes. The
hands having been wiped dry with a sterilized towel, the nails are
thoroughly cleaned with a metallic instrument; then the hands
are rubbed for one minute in an 8o per cent. solution of alcohol
or (in case special care is needed) with ether, and finally they are
placed in a solution of corrosive sublimate (1 : 2000).

The following method, for a long time in use in the obstetric
wards of many hospitals, has been shown recently by Welch to
render the scrapings from the hands and nails perfectly sterile:

1. The nails should be kept short and clean.

2. The hands are washed thoroughly for several minutes with
soap and water, the water being as hot as can comfortably be
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valuable instrument is the nail-brush, which should now be used
freely with soap and hot water. In this way the grease which is
natural to the skin is removed, together with the upper layers of
the epidermis and the accompanying filth. Whatever remains may
be removed by alcohol or by ether, as is customary in the German
method of disinfection. When the skin has been prepared in this
way the few bacteria which remain may be destroyed with a wash
of corrosive sublimate (1 : 2000). It is rarely necessary to employ
the permanganate-of-potash method already described, but a series
of washings with chlorinated soda, ether, and peroxide of hydrogen
may be used in unusually dirty regions. When it is necessary to
get rid of a thick layer of filthy epidermis, as in the case of the
feet of a laborer, a soft-soap poultice may be left on over night.
The outer layer of skin then peels off and leaves the foot white as
marble.

After the process is completed the surface of the skin may be
covered with a corrosive poultice (I : 5000), or fresh dry corrosive
or sterilized gauze may be applied and not be removed until the
moment of operation. On the scalp the hair must freely be re-
moved, and if the brain is to be exposed the whole head must be
shaved. Lister still retains faith in carbolic acid as a disinfectant
for the skin, owing to its greater power of penetrating grease than
corrosive sublimate. He does not even use soap and water, but
considers a few minutes’ action of a 1 :20 solution of the acid
sufficient. He does not approve of the practice of applying anti-
septic lotions for hours together before an operation.

The long use of strong antiseptic washes is liable to irritate the
skin and even to raise vesicles. It is better, therefore, to protect
the part with an aseptic or a mildly antiseptic dressing in a dry
state after disinfection.

The materials used during this process of preparation should be
rendered thoroughly aseptic. It would be well to employ either
an antiseptic soap or one prepared so as to be aseptic. The animal
fat used in the preparation of soaps often contains large numbers
of bacteria, and, if the soap is prepared by a cold method, it may
abound in micro-organisms. If the materials are boiled during
the process, this danger is avoided. Sapo zzridss, or the combina-
tion of this soap with alcohol (soapy wash), is a most excellent
substitute for the usual soap employed. The nail-brush should
also carefully be attended to. Even when used for the disinfection
of skin, nail-brushes have been found to contain many thousand
bacteria (Schimmelbusch), and after the cleansing of the surgeon’s
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power to penetrate blood and dirt. Ordinary bacteria are killed in
a few minutes, but the spores of anthrax bacilli are destroyed only
after being subjected for three hours to a temperature of 140° C.
In ordinary sterilizing apparatus great variations of the tempera-
ture are often found at different points. The steel instruments
undergo molecular changes when subjected to very high tempera-
tures, and they not infrequently become rusty. The process seems,
therefore, to be too slow and uncertain, and it is liable to injure
the instruments. Sterilization by steam can be effected in from
fifteen to twenty minutes. Even this much shorter period is too
long for ordinary purposes, and steam possesses the great disadvan-
tage also of rusting the instruments unless they are managed with
great care.

Boiling tn water disinfects instruments in a few minutes, but
there is the certainty also of rusting unless water is used which has
been boiled for some time. This danger is, however, entirely obvi-
ated by the device of Schimmelbusch, which consists in adding 1
per cent. of bicarbonate of soda to the water (a heaping teaspoonful
to the quart). The greater rapidity with which moist heat destroys
bacteria is due to the solvent action of the moisture upon the
material which surrounds and protects the organisms. This sol-
vent action is greatly increased by the addition of the alkali, the
fat, blood, and dirt being in this way much more readily removed
from the instruments. .

Boiling in water is the method which is, at the present time,
almost universally employed. An ordinary fish- or asparagus-
boiler is a suitable apparatus for the purpose. After removal from
the boiler the instruments are laid upon a sterilized towel or they
are placed in a 1 per cent. soda-and-carbolic-acid solution, in readi-
ness for the operation. After use the instruments should be rinsed
in cold water, to remove the blood, which would be coagulated by
heat, and then thoroughly cleansed with soap and brush in hot
water. Knives are apt to be dulled by boiling. They should
therefore be washed thoroughly in soap and water, and then rubbed
down with alcohol or sterilized gauze, or be placed for a few min-
utes in a weak solution of carbolic acid. They should carefully be
polished after each operation, and should be frequently sharpened.

The three principal requisites demanded of the surgical dressings
are—good absorbent qualities, freedom from pathogenic organisms,
and an antiseptic action which will prevent the decomposition of
the secretions of the wound. Although absorbent cotton can take
up twice as much water as gauze, the latter material much more
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jected three hours to a temperature of 140° C. It is, moreover,
extremely difficult to keep the air of such an oven at a constant
temperature, and a portion of the dressing materials is liable to
become singed and brittle.

Boiling water will sterilize the materials placed in it in a few
minutes, but this robs them of their dryness; it is precisely this
quality of dryness which'is valuable in a dressing, for there is no con-
dition so unfavorable to the development of bacteria. A dry dress-
ing favors the evaporation of the fluid portions of the secretion,
and thus prevents bacterial growth. The old antiseptic dressing
contained a water-proof layer which retained the moisture and
favored growth of organisms, despite the antiseptic agents with
which the wound was surrounded.

Steam may, however, be so brought to bear upon the materials
to be sterilized as to reduce the moisture to a minimum. Steam
acts also much more rapidly upon the bacteria than dry heat, ‘as it
penetrates more readily the micro-organisms. Superheated steam
is too dry, and therefore is less effective. Steam under pressure is
an exceedingly powerful disinfectant, but the apparatus necessary
for this method is cumbersome and costly.

The methods of sterilizing with steam at present most in use
are those adopted by Arnold and Lautenschliger. The Arnold
sterilizer, so much used in America, employs steam under slight
pressure. Materials placed in this apparatus are thoroughly steril-
ized after being subjected to a temperature of 100° C. for a half to
three-quarters of an hour. The apparatus is simple and effective.
The Lautenschldger sterilizer employs a current of slightly super-
heated steam so arranged that the steam enters the disinfecting
chamber from above and is carried out from the bottom of the cham-
ber through a tube. The dressing may be placed in these cham-
bers either wrapped in towels or, better still, in perforated boxes so
arranged that the perforations may be closed after the sterilization
has been completed. The time for sterilization is about the same
as that needed by the Arnold apparatus. Sponges or dressings
loosely sewed up in cloths may thoroughly be disinfected, and be
preserved for at least twenty-four hours in an aseptic condition,
the wrapper acting like the cotton plug of a test-tube. ‘The moist
condition in which the materials are found when first removed
from the sterilizer rapidly disappears: if the precaution is taken
to warm the dressings first, the condensation which takes place
when steamn comes in contact with cold objects will be avoided.

Braatz devised a sterilizing apparatus which enables one to dis-
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should therefore be placed for one or two days in ether. It should
then be allowed to remain in 1 : 1000 watery solution of corrosive
sublimate for twenty-four hours, and finally should be preserved in
absolute alcohol. Bergmann prefers an alcoholic solution of cor-
rosive sublimate, but Braatz showed experimentally that the watery
solution is far more effective. By the addition of 20 per cent. gly-
cerin to the alcohol the gut can be preserved in a more supple
condition.

Attempts to sterilize catgut have generally been unsuccessful.
Dry heat has been found the least harmful, but it requires an elab-
orately-prepared apparatus, in which the heat must be maintained
at 150° C. for three-quarters of an hour. Brunner succeeded in
sterilizing catgut by boiling in xylol. ‘The spores of anthrax can
be destroyed by boiling in this substance at a temperature of 100°
C. for two and a half hours.

Catgut possesses the great advantage of being readily absorbed,
and ligature sinuses are thus avoided. Although wounds are
liable to reopen to allow the discharge of a silk ligature, silk is a
safer material to use, so far as danger from hemorrhage is con-
cerned, as catgut may soften and vield. It is a treacherous
material.

Sutures may be made of silk, of silver wire, of catgut, or of
silkworm gut. ‘The method of sterilizing is essentially the same
as in the case of ligatures.

Drainage.—The use of drains in aseptic wounds is now gener-
ally abandoned: long incisions, such as are made in removal of the
breast with dissection of the axilla, may be united securely with
sutures from one end to the other without fear, under strict aseptic
precautions. In certain operations there is likely to be consider-
able oozing, such as in operations upon the brain; and there may
be danger in closing a wound too tightly over the sensitive brain-
tissue. Pressure is also to be avoided in operations upon the thy-
roid gland or on other large tumors of the neck, on account of the
danger to the respiratory function. In such cases a small strand of
sterilized or of iodoform gauze may be left in the corner of the
wound for the first twenty-four or forty-eight hours. In deep or
doubtful wounds, such as occur after operating upon the abdominal
cavity, it may be necessary to use drainage-tubes. In such cases
glass or rubber tubes may be used. Glass possesses the advantage
of being sterilized easily by boiling, but it cannot always be pro-
vided in suitable lengths for a given case. Soft-rubber tubes are
sufficiently stiff to preserve an open lumen under the ordinary pres-
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valuable haemostatic agent. The adoption of this method is a dis-
tinct advance in the modern method of treating wounds. It may,
however, be necessary to use irrigation after a prolonged and
bloody operation for the purpose of removing the blood-clot and
of washing away the fragments of bruised tissue. In such cases
boiled water may be used, or, better still, a sterilized salt-solution
(.6 per cent.), which is absolutely neutral in its action upon the
tissues. When there is a suspicion of infection having occurred
during an operation, the wound must then be washed with an
antiseptic solution, and corrosive sublimate is usually the best for
this purpose, in a strength of 1:2000 or 3000. If weak antisep-
tics are used, such as saturated solutions of boracic acid, or weak
solutions of strong antiseptic agents, such as 14 per cent. solu-
tion of carbolic acid, the water used should first be sterilized by
boiling.

After the wound has been closed by sutures the line of the incision
may be dusted with a drying powder, such as iodoform or aristol or
dermatol. Such an application protects to a certain extent from
the danger of stitch-abscess; but since the aseptic system has been
perfected these precautions may be dispensed with. It is a valu-
able aid, however, to a dressing in moist regions, such as the axilla
or the perineum.

In accidental wounds the first aid rendered should aim to be as
antiseptic in its nature as circumstances will allow. The finger or
the probe should not be introduced into the wound unless it has
previously been rendered aseptic. ‘The clot adhering to the surface
of the wound may serve as a temporary protection, and it should
not be washed away unless boiled water is at hand. A thorough
washing of the wound with boiled water may be followed by the
application of linen fresh from the laundry or of cloths that have
been boiled for the purpose. Such a dressing may serve as a tem-
porary expedient pending the thorough disinfection of the wound,
which should be done as soon as possible. ‘The first dressing can-
not be too elaborately performed when means are at hand for the
purpose. It is a well-recognized fact in hospital service that
wounds heal badly just in proportion to the neglect of the initial
treatment which they have received before the patient comes to
the hospital. Every accidental wound should be treated as though
it were infected. There are four indications for the emergency
treatment of fresh wounds:

1. The removal from the wound of all visible dirt by means of

forceps and thorough washing with boiled water.
51



802 SURGICAL PATHOLOGY AND THERAPEUTICS.

2. The removal from the wound of microscopic dirt by means
of flushing with boiled water and antiseptic solutions.

3. The prevention of subsequent infection.

4. The absolute immobility of the part.

Given a lacerated wound of the hand, the first step should be
the cleansing of the skin in the immediate neighborhood of the
wound. This is best accomplished by means of a solution of
chlorinated soda, 1 part to 10 of water. The solution should be
applied vigorously with the scrubbing-brush or a gauze sponge.
Having cleansed the skin adjacent to the wound, the wound itself
should also thoroughly be scrubbed with a gauze sponge or a scrub-
bing-brush wet in chlorinated soda. Shreds of tissue should be
removed with the scissors. The hand should next be washed in
peroxide of hydrogen to destroy all the dead organic material that
may be in the wound or on the adjacent skin. The peroxide of
hydrogen should be washed away with a solution of corrosive sub-
limate (1 : 5000), which in its turn should be removed by flushing
the wound in boiled water. It is a not uncommon practice for
the hospital interne to spend from one-half to three-quarters of an
hour in this cleansing of the wound and the adjacent skin. If the
disinfection of the wound has been complete, its subsequent infec-
tion may be prevented by the application of a sterilized dressing.
The subsequent healing of the wound is favored and danger of
infection lessened through immobilization of the part by the
employment of a properly-applied splint.



APPENDIX.

A. BLOOD-SERUM THERAPY IN RABIES.

CENTANNI' gives a brief description of a method which he em-
ployed to render animals immune to rabies. Centanni’s method
consists in injecting into rabbits which have been inoculated with
virulent rabies material a glycerin emulsion of the cord of an animal
that died after inoculation with the so-called *‘ fixed virus’’ of Pas-
teur. ‘The emulsion is made as follows: 4 grammes of the cord are
macerated in an artificial gastric juice for nineteen hours. [He does
not say how much gastric juice is employed.] The fluid is then
neutralized, and the precipitate is collected and dried over sul-
phuric acid. One-third of the precipitate so obtained was mixed
with 5 cubic centimetres of glycerin. ‘This emulsion was sufficient
to prevent rabies in a rabbit when injected six days after the inoc-
ulation. Two control rabbits died on the seventeenth and eigh-
teenth days, respectively.

Tizzoni and Centanni,’ in continuation of work previously
published as to the treatment of rabies by injecting the serum of
animals immune to rabies, report results obtained by using a pre-
cipitate of the serum. The method employed is as follows: Blood-
serum is obtained from rabbits rendered immune to rabies by the
method of Pasteur. The serum is precipitated by the addition of
ten times its volume of alcohol, and the precipitate is dried over
sulphuric acid. In their experiments 1 gramme of the dried pre-
cipitate was sufficient to prevent the outbreak of rabies, though
the injection had taken place eight days after the inoculation. - All
the control rabbits died in from eighteen to twenty days. Tiz-
zoni and Centanni® give results of the treatment of rabbits with
serum of large animals with the view of using the method in the
treatment of human rabies.

! La Reforma Med., 1892, Nos. 102 and 103.
2 Deutsch. med. Wochen., vol. xviii. p. 702.
3 Berliner klin. Wocken., No. 8, 1894.
803



804 SURGICAL PATHOLQGY AND THERAPEUTICS.

B. TETANUS.

Schiitz® gives an exact description of his method employed to
render horses immune to tetanus. He injected bouillon culture of
the tetanus bacilli, rendering the culture less virulent by the addi-
tion of trichloride of iodine. The first injection he made was one of
10 C.c. bouillon culture with 1 per cent. trichloride of iodine; on
the second day, 12 C.c. bouillon with 4 per cent. iodine; and so on
until finally, on the sixth day, he injected 26 C.c. bouillon with 0.2
per cent. iodine. The protective power of the serum is increased
by injecting at intervals large quantities of a virulent culture into
the animal after it has been rendered immune.

The antitoxine of Tizzoni and Cattani is prepared by treating
the blood-serum of the immune animals with absolute alcohol.
The precipitate may be kept dry or be preserved in glycerin. The
dose of antitoxine averages 25 Cg.

C. TREATMENT OF CANCER.

According to Willy Meyer, pyoktanin should be used in solution
for parenchymatous injection in the strength of 1 : 500, although
I : 100 solutions have been used. The solution should be kept in
a dark bottle with a glass or a rubber stopper. Only a small
quantity, about 1 ounce, should be prepared at a time. It is better
prepared fresh for each injection.

In the beginning of the treatment of parenchvmatous injection
it is best to distribute the dye through the entire tumnor as rapidly
as possible. The injection should be made every other day or
every third day, and should be made with strict antiseptic precau-
tions. The needles must be boiled after using and then be kept
in alcohol. The amount of the solution injected varies from } to 3
drachms.

In treating inoperable growths which are directly accessible, the
needle should be pushed into the healthy tissues about one-third
of an inch from the border-line, and then be conducted obliquely
toward the base of the tumor.

For internal medication methyl-blue (Merck) is the preferable
drug, as pyvoktanin is not well borne by the stomach. ‘The daily
dose may be pushed up to 10 or 12 grains. The drug may be ad-
ministered in gelatin capsules. The urine is colored at first a light
green, and later a deep blue, by this treatment.

Y Zeitschift fiir Fygicn, vol. xii.
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If the bladder be the seat of an inoperable cancer, Meyer recom-
mends irrigation with pyoktanin, I : 1000 or I : 2000 or 3000, every
third day. In treating inoperable cancer of the uterus the cancer-
ous tissue should be removed with the curette, and the bleeding
surface should be tamponed with dry iodoform: gauze. Twenty-four
or forty-eight liours later the gauze is removed and the treatment
by injection is begun.

For external applications to ulcerating growths, also in cavities,
as the vagina, a 1 to 2 per cent. creolin-pyoktanin solution (equal
parts) is recommended. On ulcers of the face or the scalp the
aniline dye is applied in the form of a salve, or dusted in as a powder,
or rubbed on the surface with a moist pencil. The application of
the pencil causes a crust or dry eschar to form, under which cica-
trization takes place.

Roswell Park’s solution of mercury, arsenic, and gold for the
treatment of cancer contains the following ingredients:

B. Hydrargyri iodidi rubri, gr. viij;
Auri chloridi, gr. Xxiv;
Arsenici bromidi, gr. xlviij;
Potassii iodidi, gr. Xx;
Acidi nitro-hydrochlorici dil., 3iiss;
Aquz destillatz, ad 3xv.

Preparation :

1st. Dissolve hydrarg. iod. rub. with potassii iod. in little
water.

2d. Dissolve arsenic bromid. in a necessary quantity of water;
heat gently.

3d. Dissolve gold chloride in just sufficient water to produce
clear solution.

4th. Mix solutions of arsenic and mercury; apply gentle heat.

sth. Then add to the solution of mercury and arsenic the gold
solution; heat gently and decant; set aside the clear portion.

6th. Add the acid to the precipitate slowly, and heat until clear
solution results.

7th. Then add to this solution the decanted portion: a brown
precipitate is formed. Heat until perfect solution results, and
continue heat until the strong acid fumes have escaped and the
liquid bumps. Then add distilled water to make fifteen ounces.

The solution should be of a saffron-red hue. It is given in 10-
minim doses, each of which contains about i grain of bromide
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of arsenic, gy grain of chloride of gold, and 1}7 grain of bichloride
of mercury.

D. METHODS OF PREPARING ERYSIPELAS TOXINE.

The preparation at present used by Coley is as follows:

The streptococcus is grown in bouillon for two weeks: at the
end of this time the bacillus prodigiosus is added, and the two
allowed to grow together for ten days longer. The bouillon is
then subjected to 58° C. temperature for one hour, and put in very
small glass-stoppered bottles to which enough thymol has been
added to make a saturated solution. This preparation is the most
powerful yet obtained, and in doses of from .2 to .3 C.c. (m 2 to
4) has frequently produced a reaction temperature of 104° to 105°
F. Its action upon sarcoma, and likewise upon carcinoma (though
to a less degree), has been more marked than in any of the previous
preparations used by Coley.

The toxines to be of value must come from a very virulent
source. All of Coley’s cases were treated: with cultures obtained
originally from a fatal case, and kept virulent by passing them
through rabbits. The toxines should be kept in the dark and in a
cool place. Frequent exposure to light and air lessens their
strength. No death has attended the use of the toxines, and, care-
fully given, they may be considered free from danger. The prepa-
ration being sterile, permits its use in any general ward without
isolation.

E. Spronck’s method of preparing the erysipelas toxine is as
follows:

Plant two flasks of bouillon with a virulent culture of ervsipe-
las. Seal the flasks, and allow them to remain for two weeks at a
temperature of from 33° to 35° C. At the end of that time cover-
glass preparations should be taken to test the purity of the
growth.

To one flask Spronck adds 5 per cent. of glycerin, and he
evaporates this mixture by boiling, so that it is reduced to one-
tenth its original volume. This residue is added to the other
flask, and the mixture is filtered through a Chamberland filter.

(The fluid thus obtained should be proved to be sterile by
control experiment).

Spronck thus obtains a glycerin extract of the bacterial proteids
in the first flask, and in the second flask also the toxines which are
destroyed by the heat in the first flask.
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E. EXAMINATION OF TUMORS.

Hardening in Alcohol.—For rapid examination of specimens
the tumor should be cut into very small pieces, which should be
placed in a large amount of absolute alcohol. Scrapings from the
uterus may be rolled up into a ball, and then be put into alcohol,
thus solidifying them into a mass which can be mounted in cel-
loidin and be cut like a solid section.

Large pieces of tumors or other tissues can be placed in 70 per
cent. alcohol, which is changed at first every day, then every other
day, the strength of the alcohol being gradually increased until
finally strong g5 per cent. alcohol is used. In this fluid they can
be left for future use.

Miiller's fluid consists of :

Bichromate of potash, 2 parts;
Sulphate of soda, I part;
Distilled water, I00 parts.

The fluid should be changed frequently at first, several weeks
to several months being required for hardening.

Paraffin-mounting Method.—Cut the hardened specimen into
small pieces, the smaller the better.

I. Absolute alcohol, from four to twenty-four hours.

II. Oil of cloves and xylol, equal parts, from four to twenty-
four hours; better to use two changes.

III. Paraffin melting at 54° to 55° C. Use two or three changes,
to get rid of all the oil of cloves; in all, from four to twenty-four
hours.

IV. Mount and place in cold water.

70 get Rid of the Paraffin.—(1) Place the sections in xylol for
several minutes, using two or three changes if there are many
sections; (2) absolute alcohol; several changes if mnecessary; (3)
alcohol g5 per cent. The sections are now ready to stain.

Imbedding in Celloidin.—After hardening, cut into small pieces
for mounting.

1. Absolute alcohol for twenty-four hours.

2. Absolute alcohol and ether, equal parts, twenty-four hours.

3. Thin celloidin, from twenty-four hours to two weeks.

4. Thick celloidin, from twenty-four hours to two weeks.

5. Allow to evaporate in a covered dish for several days until
of firm consistency; then cut the specimens out and mount on
blocks with thick celloidin. Let them stand from five to ten
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minutes exposed to the air, then place in from 70 to 80 per cent.
alcohol, and cut after twenty-four hours.

Perfect hardening takes place rather slowly, though taking
place more rapidly when the temperature is kept between 30° and
40° C. The fluid should be changed frequently. After harden-
ing, the specimens should be kept in 8o per cent. alcohol until
wanted for mounting.

F. STAINING METHODS.— 7umors.

Gage's Hemotoxylin.—1. Place the section in water to remove
alcohol.

2. Stain two to three minutes until light blue.

3. Wash thoroughly in water (two changes), or, better, soak for
half an hour in a large amount of water.

4. Alcohol, two changes, stirring round.

5. Alcoholic solution of eosin, 15 to 1 per cent., one or more
minutes.

6. Wash off excess of eosin in alcohol.

7. Clear in oil of bergamot (or oil of cloves).

9. Mount in xylol balsamn.

G. So-CALLED PARASITES OF CANCER.

For hardening specimens of cancer to show the presence of the
so-called ‘‘ parasites’’ alcohol has been abandoned, as alcoholic
specimens frequently do not show the desired picture, while parts
of the same cancer, hardened by different methods, reveal them in
large numbers. The specimen should therefore be placed in a solu-
tion of 1 per cent. osmic acid for twenty-four hours, and then trans-
ferred to 8o per cent. alcohol for several weeks. The specimen is
mounted in celloidin or paraffin for cutting, and the sections are
stained with eosin and haematoxylin.

The specimen may also be hardened in Foa’s solution, which
consists of a saturated solution of corrosive sublimate in 75 per
cent. salt-solution and § per cent. potassium bichromate, equal
parts.

When the specimen is thus hardened the section should be
stained with eosin and aniline-blue.

Anotlher hardening fluid is Flemming’s solution, which consists of

2 per cent. watery solution of osmic acid, 4 parts.
1 per cent. watery solution of chromic acid, 15 parts.
Acetic acid. 1 part.
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‘The specimen is kept in this solution for from one to three days.
It is then washed in water for from three to six hours, and placed
in from 30 to g5 per cent. alcohol, which is changed at intervals of
several days.

H. DECALCIFICATION OF BONE.

Bone should be sawed into very small pieces, and then be placed
in the decalcifying fluid, which is prepared as follows:

Phloroglucin, 1 Gm.
Nitric acid (C. P.), 10 C.c.

These should be mixed, and then go C.c. of 10 per cent. nitric
acid is added.

This fluid is a dark red-brown, which changes to a light yellow
on exposure to the light and air. The pholoroglucin protects the
cell-elements from destruction by the nitric acid. Decalcification
should take place in from one to three hours. When decalcified,
the bone should be placed in alcohol, and when the acid has been
removed it may be put in celloidin and mounted.
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APSCEsS, 156, 157
atheromatous, 259
callosities of the hand the

starting-points of, 171
drainage in, 165
fluctuation in, 158
formation, 147
lung, experimental, 14§
psoas, 525
retropharyngeal, 525
shirt-stud, 168
tubercular, membrane of,
520
wall of, 157
Abscess-formation
myelitis, 198
Abscesses, cold, 519
treatment, 548
mammary, 165
metastatic, 362
of heart, 376
of kidneys, 376
miliary, in pyzmia, 363
palmar, course of pus bur-
rowing in, 171
Absorption in bone-tubercu-
losis, 522
callus, 249
Acetabulum, wandering, §36
Acid, carbolic, in asepsis, 789
causing fever, 323
in erysipelas, 406
in gangrene, 275§
in treatment of boils, 174
in wounds, 789
nitric, in hospital gangrene,

in osteo-

431
method for detection of
cancer, 672
Acromegaly, 615
relation of thymus gland to,
615
Actinomyces, 76
cultures, 470
staining, 77
Actinomycosis, 469
history of, 469
prognosis, 475
symptoms, 471
treatment, 475§
Actinomycosis, appearances of,
post-mortem, 471
in cattle, 476
52

INDEX.

Actinomycosis, deposits
metastatic, 473
ex}xctorations in, 474
infection through the intes-
tinal tract, 474
through the respiratory
tract, 474

in,

the lungs in, condition of, -

. 414

in man, 471

of mouth, 472

progress of the disease, 472
of skin, 475

transmission, 470

Active hyperemia (see ZAy-|

peramia).
Adenitis, tubercular, treatment,

of neck, tuberculous, §86
Adeno-carcinoma of kidney,

7
of rectum, 691
of uterus, 674
Adenoma, 737
of breast, 738
classification of, 738
cysto-, of breast, 739
fibro-, of breast, 738
of kidney, 741
sebaceum, 740
of sweat-glands, 650, 740
of testis, 742
ZErophobia, 458
Agar-agar, 34
Air and sepsis, 786
Air, bacteria in the, 786
embolism, 296
Air-passages, sarcoma of the,
725
Alcohol in septiceemia, 354
Ammonxmia, 346
Amputation in gangrene, 263,
. 433
in osteomyelitis, 211
Amputation-stumps, neuroma
of, 773
Amyloid degeneration, 329
Anzsthesia in rabies, 454
Anaguostakis, 785
Aneurism, cirsoid, 780
Ancurisma racemosum, 780
Angioma, 777
cavernous, 779

Angioma venosum, 780
Angio-myoma, 776
-neurology, 79
-sarcoma, 708, 719
of kidney, 719
Animals, rabies in, 453
Ankylosis, 625
cartilage, destruction in, 625,
626
i experimental, 627
in joint-tuberculosis, 534
Anthrax, 477, 484
convulsions, tetanic, 481
diagnosis, 481
I epidemics, 477
incubation, 479
infection, method of, 478
prognosis, 482
treatment, 483
Anthrax, appearances of, in
man, 480
pathological, 481
post-mortem, 482
bacillus, 70
in catgut, 798
distribution of, in man,
482
Ppyocyaneus, action of, 483
spores, 72, 477
Antiseptics, 784, 8o1
aristol, 790
carbolic acid, 789
corrosive sublimate, 789
dermatol, 790
hospitals before, 784
iodoform, 790
of a lacerated wound, 802
styrone, 794
subgallate of bismuth, 790
suppuration favored by, 150
Arsenic, bromide of, in cancer,
700
Arteries, healing of, 250
ligature of, 251, 254, 255
callus after, 251
organization of thrombus
after, 252
role of thrombus after,
254
nutrient,
197
1 Arthrectomy, §54
| Arthritis, chronic dry, 623

817

in  ostcomyelitis,
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Arthritis deformans, 620
eburnation of bone in,
622
treatment, 624
osteomyelitis followed by
acute suppurative, 20§
Arthropathy, spinal, 624
Arthrotomy, 553
Ascites, hypereemia following
tapping for, 87
Asepsis, air and, 786
and sepsis of the Greeks,
785
carbolic acid in, 789
corrosive sublimate in, 789
disinfection of skin, 790
iodoform in, 790
room, preparation of, 786
spray in, 787 :
wound-infection, 788 |
Aseptic fever (see Fever). i
Asphyxia, local, 272, 274
Atrophy, bone, in joint-tuber-
culosis, §34
neuro-paralytic, 611
senile, 609
Auto-clave, 33
Auto-transfusion, 299

BAciLLl, anthrax, in man, 482
of tetanus in garden soil,
430

in submiliary tubercle, 506 |
of tuberculosis, demonstra-

tion of, §6, 505 !
staining sputa for the, §7

of typhoid, a cause of osteo- |
myelitis, 196

Bacillus  anthracis, '

tion of, 75 \

coli communis, 48 !

distinguished from bacil- !

|

i

|

|

I

|

elimina-

lus typhoid, 49
infection, 73
mallei, 61
passage through the pla-
centa, 7§
pyocyaneus, 47
action upon anthrax, 483
progenes fwtidus, 48 '
spores, 72, 477 |
vaccination against, 74
Bacillus of cancer, 639
of glanders, 61
of leprosy, 64 )
of malignant ccdema, 67,163 -
of pseudo-eedema, 69
of syphilis, 65
of tetanus. §4. 435
where found, 436
of tuberculosis, 56
staining methods, §7
Lustgarten’s, 66
Koch's  demonstration

of, 505

i
|

INDEX.

" Bacillus, staining methods,

| Ziehl's, 57

i Bacillus, anthrax, cultures of,
methods of obtaining,

55
| growth, 59
Bacteria, 18
action in disease, 37
in the living body, 38
aérobic, 23
in the air, 786
anaérobic, 23
in the blood, 144, 359
capsule, 19
cell-structure, 19
chromogenic, 19
classification, 18
color-producing, 19
culture media, 33

solid, 31
culture, plate, 36
stab, 35
destruction of, by leuco-
cytes, 106
dilution of, 36
dose, 137
elimination of, from the
system, 144

examination, methods, 2§
facultative, 23
in aseptic fever, 323
in suppurative fever, 329
fever without, 315
forms, 19
in gangrene, 266, 267
in garden soil, 69
gas-formation, 24
growth favored by state of
the blood, 150
favored by strong anti-
septics, 150
history of, 17
in the body, 143
infection, toxic, 39
can inflammation exist with-
out? 122
causing inflammation, 121
in infective inflammation,
I35
inflammation due to, 139
toxic products, 138
types of, 135, 136
immunity, 39, 152
inoculation, protective, 39
kidneys as eliminators of,

144
light on, influence of, 23
morphology of, 18
motility, 19

method of study, 26
movements of, 19 |
multiplication of, 22 |
in noma, 270 ;
numbers  of, necessary to,

cause suppuration, 137 |

Bacteria in osteomyelitis, 194
oxygen on, influence of, 23
pathogenic, 42

Koch’s laws on, 42
peptonizing action of, a
cause of suppuration,
155
pigment-formation, 24
preparglion, hanging - drop,
2

products of,chemical, 23,138
pus without, 140
in pyzmia, 359
pyogenic, 143
in man, 138
relation to aniline dyes, 18
removal of fat from speci-
men containing, 29
reproduction, 20
respiratory organs in elimin-
ation of, 145
saprogenic, 22
saprophytic, 22
in scrofula, 594
in septiceemia, 337, 338
specimen, preparation of, 28
spore-formation, 20
staining, 29
staining, double, 27
color-picture, 25
methods, 26
structure-picture, 25
sterilization, dry heat, 31
steam, 31
in suppuration, 137, 155
frequency, 139
in temperature, 22
in text-books, 25
tissue containing, prepara-
tion of a, 30
Bacteria, micrococcus pyog-
enes tenuis, 46
tetragenus, 48
staphylococcus albus, 45
cereus, 45
citreus, 45
erysipelatis, 53
flavus, 45
pyogenes aureus, 43
viridis flavescens, 45
streptococcus erysipelatis, §3
pyogenes, 46
Bacteria: bacillus anthracis, 70
coli communis, 48
feetidus, 48
of malignant cedema, 67
mallei, 61
pseudo-cedema, 69
tuberculosis, 56
Balsam, xylol, 29
Bath, cold, reaction from, 304
in treatment of inflamma-
tion, 133
vapor, in tetanus, 450
Bed-sore, 271
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Benign tumors (see Zumors). ' Boiling instruments for sterili- ' Bones, medullary tissue of, in

Bicarbonate of soda, to pre-
vent rusting of instru-
ments, 795

Big-jaw, 469

Bismuth, subgallate of, 790

Black tongue, 397

Bladder, cancer of, 694

villous, 694
distended, catheterization of|
in hyperemia, 87
extirpation of, 696
papilloma, 752
sarcoma of, 719

tuberculosis of, in women,

579
Blood, buffy coat of, 100
circulating, toxic products
,in, 138
coagulation of, 100
color of, in inflammation,

96, 97
corpuscle of, third, 98
in fever, 312
bacterial growth favored by
the state of, 150
in lymphoma, 733
pus in, 363
in pyzmia, 363
in pyxemia, 371
slowing of, 89
Bloud-clot, absorption of, fever
caused by, 100, 321
in after-treatment of osteo-
myeltis, 215
organization, 231
in tendon repair, 233
Blood-corpuscle, third, 98
Blood-corpuscles, white, dia-
pedesis, 93
increase of, in inflamma-
tion, 99
Blood-flow, increased, in ac-
tive hyperemia, 80
Bloodletting, 133
Blood-pigment in ulcer, 184
Blood-plaques, 99
in pyiemia, 361
Blood-serum, bactericidal ac-
tion, 41
in tetanus, 451
in therapy, 153
therapy in rabies, 803
Blood-vessels in inflammation,
92
action of, 92
dilatation of, 9§
escape of fluids from, 108
small budding growth from,
229
Body exposed to cold, 303
to constant heat, 303
Body temperature, inequalities
in, 302
Boil, core of a, 172

zation, 795§
Boils, treatment of, carbolic :
acid in, 174
prophylactic, 174
sulphide of calciumin, 175
Bone atrophy in joint tubercu-
losis, 534
neuro-paralytic, 611
senile, 609
callus, 245, 246
intermediate, 245
ossification of, 247
chemical changes in, in;
osteomalacia, 599 '
chips in after-treatment of .
osteomyelitis, 216
decalcification of, 809
diseases of, 597
eburnation of, 208
in arthritis deformans, 621 |
fistula after osteomyelitis,l
214 :
fracture of, callus after, 245
changes following histo-
logical, 246
healing of, 244
hyperplasia of, 612
internal callus, 245 ;
lime-salts of, absorbed in
osteomalacia, 597
marrow, changes in, patho-
logical, 616
necrosed, solvent action of !
pus on, 200
spontaneous fracture from,
200
non-union, 250
osteoblasts, 246
repair, 245
absorption of callus, 249
hyaline cartilage in, 249
reproduction, 246
sarcoma of, 712
central round-cell, 714 |
central spindle-cell of, |

713 .
spontaneous fracture in, |
714 .
sequestra of, in osteomye- -
litis, 199

tissue, destruction of, in hip-
joint disease, §36
tuberculosis, (see Zubercu-
losis).
tumors, myeloid, 713
typhoid, 193
Bones affected in osteoporosis,
610
ostitis deformans, 613
in rickets, 608
chemical changes in, in
ostitis deformans, §99
of cranium in sarcoma, 717
flat, in osteomyelitis, 203

osteomalacia, 598
in pyzemia, 377
Bottles, hot-water, burns from,
272
Brain, nerve-tissue repair in,
242
in pyxmia, 376
sarcoma of, 729
Breast, adenoma of, 738
cancer of, 662
colloid, 665
heredity in, 663
medullary, 664
metastasis in, 667
pain in, 666
scirrhous, 664
traumatism in, 663
cysto-adenoma of, 739
fibro-adenoma of, 738
hypertrophy of, 740
pigeon, 607
sarcoma of, 723
malignancy, 724
Breath in pyxmia, odor of,

3

Bromide of arsenic in cancer,
700

Bromine in hospital gangrene,
432

Brownian movement, 19

Brushes used in disinfection,

793
Budding growth from small
blood-vessels, 229
of muscle-fibres, 237

| Buffy coat of blood, 100
- Burns from hot-water bottles,

271
shock from, 290

CACHEXIA, cancerous, 646
Calabar bean in tetanus, 448
Calcium, sulphide of, 175
Callus absorption, 249
after fracture of bone, 24§
ligature of an artery, 251
bone, 245, 246
intermediate, 245
ossification of, 247
Canals, plasma, in capillary
development, 230
Cancer, 638
bacillus of, 639
cells, 644
as protozoa, 640
chimney-sweep’s, 658
in cicatrix, 660
coccidium in, 640
detection  of, nitric-acid
method for, 672
diagnosis of, extent of, 672
distriltion, 643
en cuirasse, 667
etiology of, 639
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Cancer, extension through lym-
phatics, 645
infiltration in, round-cell,
651
lymphatic system in, 645
medication in, 698
melanotic, 648
origin of, epithelial, 638
pearls in, epithelial, 649
protozoa in, 640
scirrhous, 647, 664
spider, 777
stricture of rectum from,
692
treatment, therapeutic, 701
bromide of arsenic in, 700
Chian turpentine in, 701
pyoktanin in, 700
Cancer of bladder, villous, 694
of breast, 662
classification, 663
colloid, 665
diagnosis, 670
duration of life of, 669
heredity, 663
history of, clinical, 666
locality, 663
medullary, 664
metastasis in, 668
operation, mortality after,
66
Paget’s disease of the nip-
ple, 671
pain in, 666
scirrhous, 664
traumatism in, 663
of face, 652
seat, 654
superficial, 653
ulcerations in, 654
of hand, 656
metastasis in, 656
of intestines, 689
of kidney, 696
of labia, 657
of larynx, 686
of lip, metastasis in, 656
smoking a cause, 655
treatment, 661
of csophagus, 684
treatment, 683
of penis, 657
treatment, 661
of rectum, 6go
Kraske's operation, 693
relicved by erysipelas, 398
of scrotum, 658
tar and paraffin in, 659
of skin, 652
deep-seated, 649
superficial, 650
treatment, 660
of stomach, 688
of testicle, 608
of tongue, 677

INDEX.

Cancer of tongue, beginning
of, 680
diagnosis, 682
leucoma an early stage
of, 679
metastasis, 680
operations for, 682
of uterus, 672
body, 674
cervical canal, 674
diagnosis, 676
hemorrhage early symp-
tom of, 676
heredity in, 673
hydrometra in, 675
metastasis, 675
pregnancy a cause of, 673
treatment, 677
vaginal portion, 673
Cancroin, 699
Cancrum oris, 270
Capillaries, distention of, in
inflammation, 92
Carbolic acid (see Acid).
Carbuncle, appearances, cause
of crater-like, 177
columnz adiposa in, 176
condition, gangrenous, 181
diabetes  predisposing to,
175

constitutional diseases pre- |

disposing to, 17§
excision, total, 181
fascia limiting extent of,

177
hair-follicles in. 176
inflammation of deeper tis-
sues, 177
of lip, 179
meningitis from, 180
necrosis in, coagulation, 179
peculiarities,  anatomical,
176
size, 179
swelling, features of, 177
symptoms,  constitutional,
179
thrombosis of facial vein in,
180
treatment, 180
radical, 181
Carcinoma, 638
classification, 647
in the granulations of osteo-
myelitis, 208
of skin, 648
Carcinosis, acute miliary, 646
Caries, 523
of the ribs, 525
Caries sicea, §31
in  shoulder-joint tuber-
culosis, §38
Cartilage in ankylosis, destruc-
tion of, 625
cells in rickets, 605

Cartilage, epiphyseal, in osteo-
myelitis, 196, 199, 201
hyaline, in bone-repair, 249
in the joint, 767
in tuberculosis, ulceration
of, 531
Castration in tuberculosis of
testicle, 580
Cattle, actinomycosis in, 476
Cell-division, indirect, 218
Cell-infiltration, inflammation
dependent on the
amount of irritation, 108
Cell-proliferation, 218
theory of, 101
Cells, amceboid movement of,
101
cancer, 644
as protozoa, 643
cartilage, in rickets, 605
of cord in shock, 285
embryonal, 220
epithelioid, in granulation
tissue, 229
in tuberculosis, 506
formative, 220
giant-, sarcoma, 706
muscular, proliferation in
i repair of muscle, 236
. plasma, 220
slumbering, in tendon repair,
| 234
spindle-, in granulation tis-
sue, 227
tissue-, proliferation of, in
inflammation, 104
wandering, 93, 101
in inflammation, 101
Cephalalgia in hydrophobia,
458
Chemotaxis, 152
negative, 153
positive, 153
Chilblains mistaken for sym-
metrical gangrene, 273
Children, surgical scarlet fever
frequent in, 324
scrofulous, 594
Chill, 307
of fever, 307
Chills in pyzemia, 366
Chloral in tetanus, 448
Chloroform balsam, 29
in tetanus, 449
Chlorophyll, 22
Chondroma, 765
osteoid, 765, 768
of parotid gland, 768
i Chondrosarcoma, 716
Cicatrices, cancer developing
in, 660
Cicatrix, arterial, after ligature,
253
tendon, 234
Cilia, 19

i
|




Circulation in inflammation, 92
Circumcision, rite of, trans-
mission of tuberculosis
in, §10
Cirrhosis, 127
Civil War, hospital gangrene
in, 410
Clefts, branchial, 751
Coagulation, blood, 100
of fibrous exudations, 113
Coagulation-necrosis, 257
in carbuncle, 179
after suppuration, 156
after infective thrombi,
147, 148
Cocci, erysipelas, action on
sarcoma of, 735
pyogenic, experimental in-
oculation in man, 139
in osteomyelitis, 194
Coccidium in cancer, 640
Cold, action of, g1
catching, 122, 303
reaction from, 304
Cold bath, reaction from, 304
in treatment of inflam-
mation, 133
Collapse, 277
Color of blood in inflamma-
tion, 97
of an inflamed part, 111
Color picture, 2§
Columnz adiposz
buncle, 176
Complexion in keratosis, 652
Condenser, Abbe, 25
Connective tissue, cancer, 665
formation, 221
Convulsions,tetanic,in anthrax,
481
Cornea, leucocytes in, 102
structure, 102
Corpuscle, blood- (see Blood-
corpuscle).
Corpuscles, corneal, 102
white, migration of, 93
Corrosive sublimate in surgery,
789
Cover-glass preparations, 26
Cranio-sclerosis, 612
Craniotabes, 606
Cranium, bones of, sarcoma,
717
Cretinism, 746
Crimean War, hospital gan-
grene in, 410
Croton vil producing suppura-
tion, 140
Culture media, 31
Culture, plate, 36
Curetting vein of sinus in
pyemia, 379
Cylindroma, 703
Cysto-adenoma of the breast,
739

in car-

INDEX.

Cystoma, 748
Cysts, dermoid, of the ovary,
749
ovarian, 748
of parovarium, 749

DAUGHTER-STAR, karyokine-
sis, 219

Death-rate of hydrophobia,
467

Deaths from snakes in India,

495
Debility favoring rickets, 603
Decomposition, 22
Decubitus, ulcerating, in hip
disease, 536
Deformities in ostitis de-
formans, 601
following rickets, 606
Deglutition in hydrophobia,

457 .
Dermatolysis, 757
Dermoids, ovarian, 749
Diabetes predisposing to car-
buncle, 175
Diapedesis of white blood-
corpuscles, 93
Diarrhcea in septicemia, 347
Diplococci, 21
Diphtheria, relation of hospital
gangrene to, 420
Disease, bacterial action in, 37
germ theory of, 17
Graves's, 747
hip-joint, 514, 535, 536
Hodgkin’s, 730
Paget’s, of the nipple, 671
psorosperms in, 672
Pott’s, 513, 523, 524
wool-sorter's, 76, 479
zymotic, 17
Diseases of bone, 597
constitutional, disposing
to carbuncle, 175
infectious, cause of ulcer,
182
produced by bacterial prod-
ucts, 37
Disinfectants in septiceemia,

354
Disinfection of the skin, 790
Dislocation  resulting from
osteomyelitis, 208
spontaneous, 5§33
Distention, capillary, 92
Drainage in abscesses, 166
Dumb rabies, 453, 455
Dyes, aniline, 26
acid, 27
bacterial relation to, 18
basic, 27

EARTH-WORM dissemination
of anthrax spores,
theory of, 478
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Eburnation, 517
of bone, 208
in arthritis
622
Ecchymosis, punctiform, 110
Elbow-joint tuberculosis, 539
Emaciation in suppurative
fever, 328
Embolism, 262
air, 296
fat, 204, 296
Emulsion, Krause’s, in treat-
ment of fistula, 191
Enchondroma, 765
hyaline, 768
Endarteritis deformans, 259
obliterative, 258
arterial repair, compensa-
tory, 255
Endocarditis, 347
in osteomyelitis, 204
from experimental pyezmia,
60

deformans,

3
in pyamia, 360
ulcerating, 363, 365, 372
Endothelioma, 648
Enemata in shock, 299
Epidemic, goitre, 746
Epidemics, erysipelas, 381
of furunculosis, 173
of hospital gangrene, atmo-
spheric conditions af-
fecting, 420
of glanders, 493
of tetanus, 437
Epiphyseal cartilage in osteo-
myelitis, 199, 201
separation, 201
Epithelioma, 647
Epulis, 716
Ergotism, 271 .
i Eruption in septicemia, 347
Erysipelas, 381-408
prognosis, 402
symptoms, 388
cerebral, 440
following, 392
treatment, 403
carbolic acid in, 406
iron in, use of, 404
of wound in, 407

Erysipelas, action, curative,
390
cancer of rectum relieved
by, 398
on malignant growths,
734

cause of constitutional dis-
turbance, 384, 391

cocci, action on sarcoma of,
435

a complication in hospital
gangrene, 427

condition of the skin in,
pathological, 398
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Erysipelas, conditions predis-
posing to, atmospheric,
387
contagiousness of, 385
disturbance, gastric, 400
duration of, 390
of epidermis, 381
facial, 394
lachrymal ducts a starting-
point, 305
meningitis following, 396
guelperal fever and, 386
abitual, 390
hemorrhage in, 399
inflammation of skin in, 388
inflammations, malignant,

393
influence, curative, 400
inoculation experiments, 382
of mucous membranes, 397
neonatorum, 388, 396
cedema of glottis in, 398
patient, isolation of, 408
phagocytosis, 107
phlegmonous, 392
relapse, 408
spread of, tendency, 389
streptococci in, 399
eutrance, point of, 386
seat of, 384
streptococcus of, 382
and pyogenes streptococcus,
identity of, 383
synovitis following, 392
following vaccination, 385
vesicles in, 389
virus, 382
wound, condition of, 390
Erythema, toxic, 324
Erythromelalgia, 87, 275
Euphoria, 348
Exanthemata, metastatic in-
flammations of joints
in, 543
Excision, treatment of tendon-
sheath tuberculosis by,
593
Exostosis, 769
ivory, 769
submanual, 770
Expectorations in actinomy-
cosis, 474
Exudation, 109
cause of, explanation, 113
in inflammation, 94
inflammatory, uses of, 113

FAcF, cancer of (see Cancer).
erysipelas of the, 394
tuberculosis of, 528

¢ Fainting, 296
Fallopian tubes a source of
tubercular  peritonitis,
569
tuberculosis of, 5§73

INDEX.

Farcy, 485-494
Farcy-buds, 491
Fascia limiting extent of car-
buncle, 177
Fat-embolism, 204, 296
Fat in staining bacteria, the
removal of, 29
in pus of osteomyelitis, 204
Fatigue, meaning of, 283
Fat-neck, 761
Felon, 167
cutaneous form, 168
incision in case of, 170
character of pain diagnostic
as to form, 169
periosteal form, 169
reaching to the tendon-
sheath, 169
treatment, 170
Fermentation, 23
theory of Pasteur, 23
Fever, absorption of blood-clot
causing, 100, 321
antiseptics causing, 323
aseptic, 319
bacteria in, 323
chemicals causing, 323
temperature, 320
tension from suture caus-
ing, 323
blood-changes in, 312
from carbolic acid, 323
causes of, 314
the chill of, 307
defervescence, 308
defined, 315
due to diminished heat-elim-
ination, 308
increased  heat - produc-
tion, 309
fastigium, 308
heat-production in, causes
of, 311
hectic, 519
in tuberculosis, 519
iodoform causing, 323
nerve-action, 313
neurotic theory of, 314
puerperal, and erysipelas,
386
scarlet, surgical, 323, 324
toxic erythema, 324
origin in surgical cases,
323, 326
secondary, 327
splenic, 477
stage of invasion, 308
suppurative, 327
amyloid degeneration, 329
bacteria in, 329
emaciation in, 328
leucocytes in, 329
operations in, 330
temperature in, 328
treatment, 330

Fever, symptoms of, 307
traumatic, cleaning of the
wound, 318
gangrene, 265
temperature, 317
urea, excretion, 312
urethral, 124, 331
nerve-action in, 333
without bacteria, 315§
Fevers, surgical, 316-333
Fibrin formation in inflamma-
tion, 108
Fibro-adenoma of the breast,
738
-glioma, 763
-lipoma, 761
-myoma, 775
Fibro-blasts, 220, 224
Fibroma, 753
miolluscum, 754
multiple, 754
naso-pharyngeal, 759
papillary, intracanalicular,
8

! 73
. of skin, multiple, 754
. soft, 757
- Fistula in ano, 567
Fistula, bone, after osteomye-
litis, 214
defined, 190
treatment, 191
Krause’s  emulsion
191
Fontanelles in rickets, 606
Fracture of bone, callus after,

in,

245
histological changes fol-
lowing, 246
spontaneous, 207
from bone-necrosis, 200
in bone-sarcoma, 714
Fragilitas ossium, 610
Frog's tongue, passive hyper-
! semia, study of, 89
i Frost-bite a cause of gan-
grene, 268
treatment of, 269
Furuncle, 172
Furunculosis, 174
epidemics of, 173

“ GANGLIA, perivascular, in ac-
tive hyperzemia, 82
paralysis of, 87
Gangrene, 256-276
ainhum  terminating
! 275
amputation in, 263, 433
bacteria in, 266, 267
bed-sore, 271
carbolic, 275
causes of, 256
mechanical action, 256
arterial changes, 258
putrefactive changes, 266

in,




Gangrene, causes of, vaso-
motor disturbance, 274
extravasation of urine,
270
arterial injury, 265
demarcation in, line of, 260
diabetic, 264
diphtheritic form of, 421
emphysema, 267
tibial artery, 262
ergotism, 271
foudroyante, 267, 394
frost-bite a cause of, 268
fulminating, 267
hospital, 409-433
amputation in, 433
at Andersonville, 411

atmospheric  conditions
affecting epidemics of,
420

in the Civil War, 410
contagiousness, 418
in the Crimean War, 410
diagnosis, 429
discharge in, 42§
erysipelas a complication,
427
forms of, 420-422
hemorrhage in, 425
incubation of, period, 420
joints as affected by, 426
micro-organisms in, 415
mortality, 430
non-infection of wounds
in same person, 419
post-mortem appearances,

429
proguosis, 430
pulpy, 424
relation to diphtheria, 420
study of, microscopic,
416
synonyms, 409

temperature in, 426
treatment, 430
bromine in, 432
carbolic acid in, 433
nitric acid in, 431
ulcerating, 423, 424
infection in, bacterial, 266,
267
moist, 260
intoxication in, septic, 428
moist, 260
mummification, 260
neuropathic, 256
noma, 270
senile, 260
symmetrical, 272
chilblains mistaken for,
273
symptoms of, 262
traumatic, 265§
ulceration in, phagedenic,
424

INDEX.

Garden soil, bacilli of tetanus
in, 436

Gastrostomy, 685.

Gelatin, 34

Generation, spontaneous, 17.

Genito-urinary  tuberculosis,

573
Germ-theory of disease, 17
Gentian-violet, 27
Giant-cell formation, 219
Giant-cells as phagocytes,
107
in sarcoma, 706
in tuberculosis, §9, 505
Gigantism, 615
Gland, parotid, chondroma of,
768
thymus, relation of, to acro-
megaly, 61§

Gland-ducts, sudoriparous, the |

entrance-gates of infec-
tion, 172
Glanders, 485-494

acute, 487

bacillus of, 61

changes in, pathological,
489

epidemics, 493

laws concerning, 493

infection, method of, 486

in man, 487

mucous membrane in, 488

nodules in, 490

prognosis, 491

transmission in utero, 486
Glands, lymphatic, prognosis

of tuberculosis of, 588 .

mesenteric, tuberculosis of,
570
scrofulous, §85
Glioma, 763
Gliosarcoma, 707
Glottis, cedema of, in erysipe-
las, 398
Goitre, 743
epidemic, 746
exophthalmic, 747
Gonococcus, 50
diagnosis of, §2
in endocarditic and meta-
static inflammation, §2
growth, 51
Gonorrhcea a factor in spread
of tuberculosis, §75
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HAIR-FOLLICLES in carbuncle,
176
Hand, cancer of, 656
metastasis in, 656
callosities of, the starting-
points of abscess, 171
Head tetanus, 441
mortality of, 442
. Healing by first intention, 222
by granulation, 225
by second intention, 225
by third intention, 232
Heart, abscesses of, metastatic,
in pyamia, 376
Heat-equilibrium, 302
Heat, metabolism a source of,
304
as a symptom of inflamma-
tion, 11§
in the treatment of inflam-
mation, 133
i Heat-production from glandu-
lar activity, 304
in fever, causes, 311
in health, 304
in inflamed part, 115
through the nerves, 305
Hemorrhage in erysipelas, 399
in hospital gangrene, 425
causing shock, 289
symptoms of, 286, 296
an early symptom of cancer
of the uterus, 676
Heredity in cancer of breast,

3
of uterus, 673
of tuberculosis, 508
; Herpes due to trophic nerves,

123
Hip disease, decubitus in, ul-
cerating, 536
Hip-joint disease, 514, 535,
6

53
destruction of bone tissue,
536
Hodgkin's disease, 730
Hospital gangrene (see Gan-
grene).
Hospitals before antiseptics,
784
table for patients in shock,
298
Hot water as stimulant of the
constrictor nerves, 88.
bottles, burns from, 272

Goose-flesh, 303
Gram's method, 27
Granulation, healing by, 225 |
tissue, 157, 226, 228 '
Granulations, carcinoma in
the, osteomyelitis, 208
Graves’s disease, 747 |
Grawitz, slumbering-cell the-!
ory, 10§
Greeks, sepsis and asepsis of,
785 I

Hydrocele of neck, 751
Hydrometra in cancer of ute-
rus, 675
Hydrophobia, 453-468
cephalalgia in, 458
changes in nervous syst‘ s
462
death-rate of, 467
deglutition in, 457

etiology, 455
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Hydrophobia, fear of, 460
incubation period, 455, 456
inoculation in, protective,

465
medulla, changes in, 463
melancholia, 456
nerve-centres as affected in,
462
paralytic, 459
paroxysm, 460
post-mortem  appearances,
ass .
saliva, increased secretion
of, 458
sexual excitement in, 459
spasm circulatoire, 458
statistics of Pasteur Insti-
tute, 468
swallowing in, difficulty of,
457
temperature in, 459
treatment, 464
intensive method, 466
prophylactic, 464
protective, by digested
cords, 468
virus, modification of, 464
virulence of, increased,
465

Hydrops articuli, 543

Hygroma, 590, 591

Hyperamia, active, 79

blood-flow in, increased,

8o
caused by reflex action,
84
changes in, 8o
changes due to vaso-mo-
tor system, &1
collateral innervation, 83
paralysis of vaso-constric-
tors, 82
perivascular ganglia, 82
and inflammation, combina-
tion of, 98
catheterization of distended
bladder, 87

following tapping for ascites, |
8

use of Esmarch bandage,
87
of irritation, 85§
of paralysis, 85
passive, 88
Hyperemia, frog’s tongue,
study of, in, 89
unilateral, cause of, 85
Hyperwsthesia, in pyaemia, 370
Hyperplasia of bone, 612
increased length of, 615
Hyperpyrexia, 311
Hypertrophy of breast, 740
Hysterectomy, 677

ICHORRHEMIA, 357

INDEX.

Tcterus in septiceemia, 347

Immunity, 39, 152
phagocyte, theory of, 40, 107
to tetanus, 451

Incisions, medical, 165

in case of felon, 170
multiple, in diffuse inflam-
mation, 166
Infarctions in bone-tuberculo-
sis, §18

Infection, 73

bacterial, in gangrene, 266,
267

entrance-gates of, sudoripa-
rous gland-ducts the,
172

genito-urinary, in septicee-

mia, 343
of glanders, method of, 486
intravascular, in pysemia,

3
of tuberculosis, 511
mixed, 47
in osteomyelitis, 19§
in pyzmia, route of, 361
septic, 39, 338
through uninjured skin, 42,
138
toxic, bacteria in, 39
in tuberculosis, 61
through the skin, §10
wound, sources of, 788
Inflammation, action, chemi-
cal, a cause, 121
age as a factor, 125
asthenic, 126
attraction theory of, 96, 118
bacteria in, can it exist with-
out, 122
calor, 11§
cause of, 121
blood-vessels in, 92
catarrhal, 128
causes of, 121
cell-infiltration  dependent
on an amount of irri-
tation, 108
changes in vessel-wall, 95
circulation in, 92
color of the part, 111
cornea, experiments on, 102
croupous, 128
a damage, 120
defined, 120
diffuse, mutilple incisions in,
166
dilatation of blood-vessels,

95

diphtheritic, 128

distention of capillaries in,
92

disturbance of, a process of
nutrition, 119

escape of fluids from blood-
vessels, 108

Inflammation, excitor, 96
experiment with thermome-
ter in, Hunter, 115
exudation in; 94
causing swelling, 111
favoring bacterial develop-
ment, 149
fibrin formation in, 108
formation of stomata in ves-
sel-walls, 113
function of leucocytes in,
106
hemorrhagic, 129
heat as a symptom of, 11§
in the treatment of, 133
hepatization, 112
idiopathic, 12§
impairment of function in,
1y
infective, 135
due to bacteria, 135, 139
thrombus formation, 147
toxic, products of bacteria
in, 138
interstitial, 127
joint, in pyaemia, 377
leeching affected area in,
132
leucocytes, 100
nerves in, action of, 123
non-infective, 126
cedema, collateral, 112
phlegmorous, 162
sloughs in, 162
treatment, 164
resolution a termination of,
129
rubor, symptom of, 110
serous, 127
of skin in erysipelas, 388
sthenic, 126
swelling a symptom, 111
symptoms, cardinal, 110
temperature, local increase
of, 116
termination of, 129
tissue-cells in, proliferation
of, 104
tissues in, action of, 101
elasticity, 96
treatment of, 130
cold in, 133
tumor, a symptom of, 111
wandering cells in, 101
white blood-corpuscles, in-
crease of, 99
Inflammations, erysipelas, ma-
lignant, 393
of joints, metastatic, 543
toxic, 121
Infusion of salt solution, 299
Injuries, railway, shock from,
293
Injury a cause of osteomyeli-
tis, 197



Inoculation experiments, ery-
sipelas, 382
protective, bacterial, 39
in hydrophobia, 465
of pyogenic cocci in man,
experimental, 139
of the skin, tubercular,
563
Inoculations in hydrophobia,
preparation of cords for
protective, 465
Intercellular capillary devel-
opment, 229
Intestine, sarcoma of, 729
Intestines, cancer of, 689
Intoxication, septic, 337
in hospital gangrene, 428
Todoform, 354
in surgical asepsis, 790
causing fever, 323
in joint-tuberculosis, 548
use of, in surgery, 790
Iron, chloride of, in erysipelas,

404
Ivory exostosis, 769

Jaws, hysterical contraction
of, simulating tetanus,

445
Joint, cartilage in, 767
elbow-, tuberculosis, §39
hip-, disease of, §3§
Joint - affection in pyamia,
371
Joint-inflammation in pyzmia,
. 377
Joint-mice, 767
Joint-tuberculosis, 529
ankylosis following, §34
true, 534
arthrectomy, §54
arthropathic, §29
arthrotumy, §53
atrophy of bone, §34
caries sicca, §31
changes in soft parts, §32
disturbances, febrile, 541
diagnosis, 5§42
in elbow-joint, 5§39
extension in, §47
growth of osteophytes, §33
heat in, 541
hip-disease, 535
fixation, knee-joint, 5§36
mu-cular, §40
mortality, 5§45
osteopathic, §29
pain in, §40
primary  synovial
531
prognosis, §44
resection, §52, 556
results, §42
shoulder-joint, 538
synovitis, obliterating, §29

form,

INDEX.

Joint - tuberculosis,
muscular, §33
treatment, constitutional,
545
iodoform in, 548
of plaster of Paris in,
546
tumor albus, 537
Joints, adventitious, in rickets,
606

spasms,

as affected by hospital gan-
grene, 428

most usually attacked in
bone-tuberculosis, 518

changes in, degeneration of
the spinal cord a cause,

in exanthemata, metastatic
inflammations of, 543

in pyzmia, 377

tuberculosis of, §29-557

KARYOKINESIS, 104, 218
daughter-stars, 219
metakinesis, 219
mother-stars, 219

Karyomitosis, 219

Keloid in negroes, 755

Keratosis, 652
complexion in, 652
linguze, 679

Kidney, in adeno-carcinoma,

adenoma of, 741
angiosarcoma of, 719
cancer of, 696
myosarcoma of, 776
sarcoma of, 718
surgical, 332
Kidneys, abscesses of, meta-
static, 736
as eliminators of bacteria,
144
in pyemia, 376
tuberculosis of, 581
Knee, resection of, 556
water on the, 544
Knee-joint, tuberculosis of,
536

LABIA, cancer of, 657
Lactation, suppressed shock,

294
Laparotomy in tubercular per-
itonitis, §72
Larynx, cancer of, 686
concussion of, 290
shock from, 290
papilloma of, 753
sarcoma of, 726
Leeching affected area in in-
flammation, 132
Leiomyoma of stomach, 775

! Leontiasis ossium, 612
' Leprosy, bacillus of, 64
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Leucocytes, appropriation of
foreign bodies, 103
bacteria destroyed by, 106
in cornea, 102
in fever, suppurative, 329
forms of, 104
function of, in inflammation,
106
inflammation, 100
mononuclear, 104
polynucleated, 104 .
in septicemia, 347
Leucocytosis, 100
Leucoma an early stage of
cancer of the tongue,
678
Leukamia, inflammatory, in
osteomyelitis, 198
pseudo-, 730
Ligature, arterial, cicatrix af-
ter, 253
of arteries, 251-25§
double, 254
in gangrene, line of de-
marcation, 260
role of thrombus after,
254
of an artery, organization
of thrombus after, 252
Lime-salts of bone absorbed
in osteomalacia, 597
in rickets, deficient, 604
Lip, cancer of, 655, 661
metastasis in, 656
smoking a cause, 655
carbuncle of, 179
thrombosis of facial vein
in, 180
Lipoma arborescens, 592, 623
diftuse, 761
fibro-, 761
Lipomata, multiple, 762
Liquor puris, 159
Lock-jaw, 438
Lumpy-jaw, 469
Lung, abscess of, experimen-
tal, 145
contagion of tuberculosis
through the, 509
Lungs, condition of, in actino-
mycosis, 474
conditions in osteomyelitis,
inflammatory, 204
starting-points in septicze-
mia, 342
Lupus, 558
development of, 560
hypertrophicus, §60
maculosus, 559
of mucous membrane, 565
ulcerating form of, 5§59
of vulva, §74
Lymphangioma, 781
cavernous, 781
cystic, 782
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Lymphangitis, 331
Lymphatic system in cancer,
645 .
Lymphatics, cancer extension
through, 645
in septicemia, 347
tuberculosis of, 585
microscopic appearances,
586
Lymphoma, 731
blood in, 733
malignant, 730
protozoa in, 734
Lymphosarcoma, 730
Lyssa falsa seu nervosa, 460

MACROPHAGOCYTES, 107
Mal perforant, 185
Mamma (see Breast.)
abscesses of, 165
tuberculosis of, 583
diagnosis, 585
of description of, 5§84
microscopic appearances,

584
Marrow, bone, pathological
changes in, 616
red, after spleen extirpation,
616
Mastitis, chronic, 739
Medulla, regeneration of, in
osteomyelitis, 201
Melancholia in hydrophobia,
456
Melanosarcoma, 707, 710
Meningitis from carbuncle,
179
following
400
Metabolism
304
Metakinesis
219
Metastases in cancer of breast,
667
of hand, 656
of lip, 656
of rectum, 692
of tongue, 650
of uterus, 675
Micrococcus pyogenes tenuis,
46
tetragenus, 48
Micro-organisms after entering
the body, 143
in hospital gangrene, 415§
Microphagocyte, 107
Middle-car suppuration, curet-
ting the sinuses in, 379
Migration of white corpuscles,

facial erysipelas,

a source of heat

a3
Milk, tubereulosis in, 509
Mitosis, process, 219
in suppuration, 155

in karyokinesis, |

|

INDEX.

Mortality in hospital ga
grene, 430
in joint-tuberculosis, 545
of snake-bite in India, 49
of tetanus, 447
Mortification, 256
Mother-marks, 777
Mother-stars, karyokinesis, 2
Mucous membrane in glande:

488
lupus of, 565
tuberculosis of, 565
Mucous membranes, erysipel
of, 397
Mummification, 260
Muscle-fibres, budding of, 2,
Muscle repair, 235, 236
sarcoblasts in, 235, 236
rupture in tetanus, 439
Muscles as heat-producers, 3«
tuberculosis of, 593
Mycosis, 338
toxic, 339
Myelin sheath in nerve-repa
239, 240
Myoma, 774
fibro-, 775
of ovary, 775
of prostate, 776
of uterus, 775
Myosarcoma of kidney, 776
testis, 776
Myxoglioma, 764
Myxolipoma, 761
Myxoma, 758
hyaline, 759
Myxosarcoma, 707, 759

NASAL PASSAGES, sarcoma (
727

Neck, adenitis of, tuberculot

hydrocele of, 751
shock from blows in the, 2
Necrosis, 256
bone, spontaneous fractu
from, 200
coagulation, streptococci, I
suppuration, 146
in osteomyvelitis, 199
total, 199
Necrosis in osteomyelitis, 1
sult of suppuration, 1
phosphorus, 617
match-making, cause .
617
symptoms, 618
carious teeth a cause
617
treatment, 619
a sequel of osteomyelitis, 2
(See Ceagulation.)
Negroes, keloid in, 755
Nephro-phthisis, 581

Mortality of heal-tetanus, 442 ' Nerve-action in fever, 313

N\



ODONTOMA, 770
Odor of breath in pyzmia, 369
Odors, foul, cause of septicae-
mia, 343
(Edema, collateral, 88
inflammation in, 112
of glottis in erysipelas, 398
malignant, bacillus of, 67
clinical examples, 163
pseudo-, bacillus of, 69.
(Esophagectomy, 686
(Esophagus, cancer of, 684,
685
stricture of, 685
Omentum, tuberculosis of, §70
Operation, Porro’s, in ostitis de-
formans, 602
Operations for cancer, 682, 693
Ossification of bone-callus, 247
Osteoblasts, bone, 246
Osteoclasts, 598
Osteoid chondroma, 765, 768
sarcoma, 716
Osteoma, 769
spongiosum, 770
Osteomalacia, §97
chemical changes in bone in,

599
lime-salts of bone absorbed

in, 597
puerperal state influencing,
600

medullary tissue of bones in,
S8
Osteomyelitis, diagnosis, 206
etiology, 194 -
prognosis, 208
treatment, 209
Osteomyelitis, 193
abscess-formation, 198
amputation in, 211
typhoid bacilli a cause of,
196
bacteria in, 194
blood-clot in after-treatment
of, 215
bone-chips in, 216
in after-treatment of, 216
bone fistula after, 214
carcinoma in the granula-
tions, 208
cartilage, epiphyseal, in, 199,
201
causes of, predisposing, 197
cavity after removal of ne-
crosed bone, 201
compact bone not affected,
197
dislocation resulting from,
208
eburnation, 208
endocarditis in, 204
epiphyseal line the seat of,
196
experimental, 194

INDEX.
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Osteomyelitis, fat in pus of,}Ostitis deformans, tubercular,

204
flat bones, 203
followed by acute suppura-
tive arthritis, 20§
formation of new bone,
grave type, 206
infection, entrance of, 19§

200
' Ozeena, tuberculous, 566

516

| Ovaries, tuberculosis of, 5§76

Ovary, cysts of, 748
dermoid, 749
myoma of, 775

inflammatory conditions in, ' PACCHIONIAN BODIES, 7§2

204
leucaemia in, 198
injury a cause of, 197
involvement of the joint, 199
muliplex, 202
necrosis in, 199

the result of suppuration
. Papilloma, 751

in, 199
a sequel of, 207
total, 199
nutrient artery in, 197
operation for, time of, 211
operations in, 210
pus in, 198
pyogenic cocci in, 194
regeneration of the medulla,
201
resection in, 212
anatomical seat, 196
separation of sequestrum,213
septicemia and pyzmia in,
202
sequele, 207
sequestra of bone in, 199
anatomical situation of, 196
staphylococci in, 194
staphylococcus pyogenes au-
reus, 194, 195
a starting-point for septicze-
mia, 342
symptoms, 193, 203
trephining in, 211
typhoid bacillus in, 196
epiphyseal variety, 203
Osteophytes, growth of, in joint-
tuberculosis, §33
Osteoporosis, 609
bones affected, 610
lacunar absorption in, 610
symptoms, 611
tuberculosis, §70
Osteosarcoma, 712
Ostitis deformans, 613
bones affected, 614
changes in bone, chem-
ical, §99
in medullary tissue, §98
deformities in, 601
influence of puerperal
state, 600
operation in, Porro’s, 602
prognosis, 601
symptoms, 600
treatment, 602
tropho - neurosis,
600

reflex,

i Paget’s disease, psorosperms

in, 672
Pain in cancer of breast, 666
in joint-tuberculosis, 540
rheumatic-like, in shoulder-
joint tuberculosis, 538
Palate, soft, sarcoma of, 728

of larynx, 753
villous, of bladder, 752
Paralysis, facial nerve, in head
tetanus, 442
of perivascular ganglia, 87
hyperemia of, 86
neuro-, 277
reflex vaso-motor, in shock,
279
Parovarium cysts, 749
Paroxysm, hydrophobia, 460
Pasteur, fermentation theory
of, 23
treatment of rabies, 464
Pasteur Institute, statistics,468,
469
“ Peccant humor,” 113
Penis, cancer of, 657, 661
Peptone in pus, 159
in pymic urine, 370
Peptones, protective treatment
of rabies with cords
treated with, 468
Periostitis, 628
acute, 629
albuminosa, 630
non-suppurative,
630
treatment, 631
tubercular, 569
Peritoneum, first mentioned in
poetry, 498
Peritonitis, tubercular, 569,570
Fallopian tubes a source
of, 569
laparotomy in, §72
Petri dish, 36
Phagocyte theory of immunity,

chronic,

40
of Metschnikoff, 40
Phagocytes, giant-cells as, 107
macro-, 107
Phagocytosis, 41
an explanation of immunity,
107
erysipelas, 107
Pharynx, sarcoma of, 728
Phlogosin, 141
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Phosphorus in rickets, 609
Pigeon breast, 607
Placenta, passage of bacillus
through the, 75
Plasma canals in capillary de-
velopment, 230
cells, 220
Plaster of Paris in treatment
of  joint-tuberculosis,
546
Plate culture, 36
Plethora, 79
Pleurosthotonos, 441
Pneumonia caused experiment-
ally by infection of au-
reus, 145
in pyzmia, 375
Polyp, naso-pharyngeal, 727,

757
Port-wine marks, 777
Post-mortem appearances in
actinomycosis, 471
in anthrax, 481
in hospital gangrene, 429
of hydrophobia, 462
in pyzmia, 37§
in rabies, 455
in septiceemia, 349
in tetanus, 443
Potatoes as nutrient media, 33
Pott’s disease, 513, 523
tuberculosis, 5§24
Poultice, antiseptic, 165
Poultices, action of, 133
Pregnancy a cause of cancer
of uterus, 673
Prostate, myoma of, 776
Prostration without reaction,

277
Proteid, bacterial, 152
defensive, 153
protective, 153
Protoplasm, bacterial, 18
Protozoa in cancer, 640
cancer-cells as, 699
in lymphoma, 734
Proud flesh, 187
Psammoma, 783
Pseudarthrosis, 250
Pscudo-leukemia, 730
tuberculosis, 595
Psoas abscesses, 525
Psorosperms, 641

in Pacet’s disease, 672
Ptomaines a cause of septicee-
mia, 342
Pus, action on necrosed bone,
solvent, 200
in blood, 363
in pyivmia, 363
blue, 160
burrowing of, in palmar ab- !
scessex, course of, 171
calomel, 142 i
laudable, 160

INDEX.

Pus in osteomyelitis, 198
fat in, 204
peptone 1n, 159
red, 1
sterile, 140
tubercular, 160
without bacteria, 140
Pustule, 172
malignant, 479
Pyzmia, 356
diagnosis, 378
prognosis, 378
symptoms, 366
treatment, 378
Pyamia, abscesses in, meta-
static, 362, 376
miliary, 363
bacteria of, 359
blood in, 371
blood-plaques in, 361
bones in, 377
brain in, 376
breath in, odor of, 369
chills in, 366
chronic, 374
curetting vein of sinus in, 379
endocarditis, 360
in ulcerating, 365, 372
experimental, 358, 359
heart in, 376
history of, 356
hyperaesthesia, 370
infection, intravascular, 364
route of, 361
inflammation of connective
tissue in, 377
influenced by age and sex,
366
by seasons, 365
joint-affection in, 371
joint-inflammation in, 377
kidneys in, 376
in osteomyelitis, 202
pneumonia in, 375§
post-mortem  appearances,
375
puerperal, 373
pus in the blood in, 363
in the thoracic duct in,
364
spontaneous, 364
temperature in, 367
thrombosis in, 361
thrombo-phlebitis in, 361
Pywmia, urine in, 370
wounds predisposing to puer-
peral septicemia, 343
Pyocyaneus, 47
Pyoktanin in cancer, 700

RABIES, 453

dumb, 453, 455
furious, 453. (See fydro-
f/ll’/li(l.)
Ray-fungus, 469

Rectum, adeno-carcinoma of,

691
cancer of, 6go
Kraske’s operation, 693
stricture of, from cancer, 692
tuberculosis of, 568
Repair, arterial, compensatory
endarteritis, 255
of arteries, 250
bone, 245, 249
hyaline cartilage in, 249
of brain nerve-tissue, 242
first intention, 223
vascular loops in, 233
in granulation tissue, vascu-
lar loops in, 228
muscle, 235, 236
sarcoblasts in, 235, 236
nerve-cells in, 241
nerve, myelin sheath in, 239,
240
time of regenerative
changes, 239
vicarious sensibility, 238
the scar, 224
second intention, 225
tendon, 232
blood-clot in, 233
slumbering cells in, 234
third intention, 232
of tissue-cells, process, 104
vascular, 229
Resection in joint-tuberculosis,
552, 556
of knee, 556
in osteomyelitis, 212
Respiratory centre, action in
hydrophobic paroxysm,
461
organs in elimination of bac-
teria, 145
Ribs, caries of the, 525
tuberculosis of, 526
Rice-bodies, 590
Rickets, 603
appe:gr;mces of, microscopic,

5

bones most affected in, 608
cartilage-cells in, 605
change in disposition, 608
changes in, pathological, 604
craniotabes,
debility favoring, 603
deformities following, 606
distribution, 604
foetal, 604
fontanelles in, 606
joints in, adventitious, 606
lime-salts in, deficient, 604
phosphorus in, 609
prognosis, 608
thickening of ends of bones,

605
treatment, 609

| Risus sardonicus, 439



Rosary, rachitic, 607

Rubor, symptom of inflamma-
tion, 110

Rupture, muscle, in tetanus,
439

SACRO-ILIAC SYNCHRONDRO-
sis, tuberculosis of, 528
Salt-solution, infusion of, 299
Sapremia, 337
symptoms, 343
Sarcoblasts in muscle-repair,
235, 236
Sarcoma, 702
action of erysipelas cocci on,

3
alveolar, 705
of bones of cranium, 717
changes in, retrograde, 708
chondro-, 716
Cohnhcim’s theory regard-
ing, 703
etiology, 703
giant-cells, 706
metastatic, 708
organisms in, 704
osteo-, 712
osteoid, 716
periosteal, 544, 715
pigment, multiple, 711
pigmented, 707
prognosis, 724
round-cell, large, 705
spindle-cell, central, 713
. treated by streptococcus of
erysipelas, 734 -
Sarcoma of the air-passages,

725
of bladder, 719
of bone, 712
central round-cell, 714
spindle-cell of, 713
spontaneous fracture in,
714
of brain, 729
of breast, 723
malignancy, 724
of intestine, 729
of kidney, 718
of larynx, 726
of nasal passages, 727
of pharynx, 728
of soft palate, 728
of stomach, 729
of testis, 721
of tonsil, 725
of uterus, 720
osteoid, 716
pigmeut, multiple, 711
Sardonic grin, 439
Scarlet fever (see Fever).
surgical, liability of children
to, 324
Scar-tetanus, 435
Schluck-pneumonia, 123

INDEX.

Scirrhus cutis, 651
Scrofula, bacteria in, 594
bone disease inrelation to
tuberculosis, 515
Scrofuloderma, 561
Scrotum, cancer of, 658
tar and paraffin in, 659
Sea-voyage in tuberculosis, 580
Section, nerve, degeneration
after, 238
neuromata after, 241
prognosis, 241
Sepsis and asepsis of the
Greeks, 785
Septiczemia, diagnosis, 353
symptoms, 343
treatment, 353
alcohol in, 354
Septicemia, a bacterial disease,
336
bactenia in, 337
cause of foul odor, a, 343
ptomalnes a, 342
trauma a predisposing, 341
diarrhcea in, 347
disinfectants in, 354
entrance of poison, 341
eruption in, scarlet, 347
euphoria in, 348
genito-urinary infection, 343
icterus in, 347
leucocytes in, 347
lungs the starting-points of,
342
lymphatics in, 347
in osteomyelitis, 202
osteomyelitis a starting-point
for, 342
post-mortem
349
puerperal, 343
spontaneous, 352
temperature in, 346
Sequestra of bone in osteomy-
elitis, 199
Sequestrum, separation of, in
osteomyelitis, 213
in tarsus, 522
Shock, 277
diagnosis, 295
prognosis, 297
symptoms, 296
treatment, 297
enemata in, 299
Shock, age influencing, 293
from blows in the neck, 290
from burns, 2go
causes of, 288
cells of cord in, 285
from concussion of larynx,
290
hemorrhage causing, 286
hospitals, table for patients
in, 298
auto-infusion, 299

appearances,

829

Shock, irritation in, pneumo-
gastric, 281
insidious, 287
local, 288
mental emotion a cause of,
292
mental condition in, 294
nature of, 279
nerve-centres in, 284
nerve-exhaustion in, 283
nerve-injury causing, 286
nerve-irritation in, degrees
of, 283
mechanical, 283
pneumogastric, 281
neurasthenia following, 293
over-stimulation of nerves,
283
pain in, 291
clinical picture, 278
from railway injuries, 293
reflex vaso-motor paralysis,
279
semilunar ganglion, 289
stimulants in, 299
suppressed lactation, 294
temperature in, 294
torpid form, 286
varieties, 286
vaso-motor theory of, 280
vomiting in, 294
Shoulder-joint, tuberculosis of,
538
caries sicca in, §38
Sinuses, curetting the, in mid-
dle-ear suppuration, 379
Skin, actinomycosis of, 475
cancer of, 652,
deep-seated, 649
superficial, 650
carcinoma of, 648
condition of, pathological, in
erysipelas, 308
disinfection of, in surgical
asepsis, 790
fibroma of, multiple, 754
infection of tuberculosis
through the, 510
inflammation of, in erysipe-
las, 388
inoculation, tubercular, 561
pigmentation, go
Skin-grafting, 189
Skin tuberculosis, 558
treatment, 563
Slough, 128
Sloughs in phlegmonous in-
flammation, 162
Slumbering-cell theory, Gra-
witz, 10§, 220
Smoking, a cause of lip can-
cer, 655
Snake-bite, 495, 503
changes following, patho-

logical, 499
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Snake-bite, mechanism of, 497
mortality of, in India, 495
antitoxic serum in, 503
stimulants in, 501
symptoms, 498
treatment, 500

strychnia in, 502
venom of, action, 497
Snakes, deaths from, in India,
495
venom, secretion of, 496
Spasm, muscular, in joint-tu-
berculosis, 533

Spasmotoxin, §5

Spasms in tetanus, 43S, 439

Spermatocele, 743

Spinal-cord degeneration a

cause of changes in
joints, 624

Spina ventosa, 521

Spirilla, 21

Spore-formation, bacteria, 20
-staining, Maller, 29

Spores, bacillus, anthrax, 72
anthrax, theory of dissemi-

nation by earth-worms,
478
Sporulation, 21
Sputa, staining for the bacilli
of tuberculosis, 57
Staining, bacteria, methods, 26
removal of hamoglobin ,
and fat in, 29
spores, 29 i
sputa for the bacilli of tuber- ,
culosis, §7

Staphylococci, 21
in osteomyelitis, 194

Staphylococcus, action of, pep-

tonizing, 146
cercus albus, 26, 4§
flavus, 26, 45
epidermidis albus, 790
pyogenes albus, 45
aureus, 43
in osteomyelitis, 194,
. 195
citreus, 4§
viridis flavescens, 45

Sterilization, 31
dry heat, 32
fractional, 31
steam, 32

Sterilizer, Arnold, 32

Sternum, tuberculosis of, 527

Stimulants in shock, 299
in snake-bite, 501

Stomach, cancer of, 688
leiomyoma of, 775
sarcoma of, 729

Streptococci, 21 i
action of, in suppuration, |

146

on the tissues, 146 )
in coagulation-necrosis, l48l

INDEX.

Streptococci in erysipelas, 382,
383, 384, 399
point of entrance in, 382,
386
seat of, 384
in treatment of sarcoma,
734
erysipelatis, 53
pyogenes, 46
Stricture of cesophagus, 685
of rectum from cancer, 692
Structure picture, 2§
Struma, 743
Strychnia-poisoning simulating
tetanus, 445
in snake-bite, 502
Subsultus tendinum, 372
Suppuration, 129, 135, 155-161
action of streptococcus, 146
bacteria in, frequency, 139
number of, necessary to
cause, 137
peptonizing action of, a
cause of, 155
coagulation - necrosis,
148
croton oil producing, 140
defined, 141
etiology, 151
conclusions, 159
favored by season of the
year, 150
fluctuation, 158
foreign bodies cannot pro-
duce, 143
locality as favoring, 151
middle-ear, curctting the si-
nuses in, 379
mitosis in, 155
necrosis the result of, inos-
teomyelitis, 199
symptoms in constitutional,
158
Suture, tension from, causing
aseptic fever, 323
nerve, 242
Sweat-glands, adenoma of, 650,
740
Sweating in defervescence, 311
Swelling in inflamed organs,

146,

Teeth, carious, a cause of phos-
phorus-necrosis, 617
Temperature, bacteria in, 22
body, inequalities in, 302
regulation, 302
constant, by chemical
changes resulting from
nerve-action, 307
local increase of, in inflam-
mation, 116
Temperature in aseptic fever,
320
in suppurative fever, 328
in traumatic fever, 317
in hospital gangrene, 426
in hiydrophobia, 459
in pymia, 367
in sapremia, 345
in septicemia, 346
in shock, 294
in tetanus, 440

! Tendon cicatrix, 234

healing of, 232
repair, 232
blood-clot in, 233
slumbering cells in, 234
union of, after section, 23§
Tendon-sheaths infected from
a felon, 169
tuberculosis of, 589-593
Teratoma, 749
Testicle, cancer of, 698
tuberculosis of, §76
castration in, §80
relation of trauma to, §77
symptoms, §78
Testis, adenoma of, 742
myosarcoma, 776
sarcoma of, 721
Tetani, bacillus of, 54, 435
| Tetanin, 55, 436
Tetanotoxin, §5
Tetanus, 434-452
diagnosis, 444
prognosis, 447
symptoms, 438
treatment, 448, 804
antiseptic, 449
Calabar bean in, 448
blood-serum in, 451

causes, [12 ‘
a symptom of inflammation,
T
Syncope, 296
Synovitis following erysipelas,
302 .
obliterative, in joint-tuber- !
culosis, §29 |
Syphilis bacillus, 65, 66
Lustgarten, 66
Syringomyelia, 704

|

. TABES MESENTERICA, §70

Tar and parathn in cancer of
scrotum, 659

chloral in, 448
chloroform in, 449
vapor bath in, 450
Tetanus, acute, 437
age in relation to, 437
antitoxine, 451, 8o4
bacilli in garden soil, 436
bacillus, when found, 436
caused by eating infected
flesh, 436
cephalic, 442
chronic, 441
epidemics of, 437
frequency of, in the tropics,
434



Tetanus, head, 441, 442
facial-nerve paralysis in,

442
hydrophobicus, 441
hysterical contraction of jaws
simulating, 445
immunity to, 451
mortality of, 447
muscle rupture in, 439
muscles in, masseter, 438
nerve-changes in, 444
nerve-injury a cause
435
nerve-origin, 434
post-mortem changes in, 443
scar-, 435
spasm in, tonic, 438
spasms in, 439
strychnia-poisoning simulat-
ing, 445
temperature in, 440
wounds in, character of, 443

of,

following punctured wounds,

436
Tetany, 446
Therapy, blood-serum in, 153
‘Thiersch skin-grafting, 189
Throat, tuberculosis of, 565
Thrombi, infective, 147
coagulation-necrosis after,
147, 148
Thrombo-phlebitis, 147
in pyaemia, 361
Thrombosis, infective, appear-
ance of tissue after, 148
in pyiemia, 361, 375
of facial vein in carbuncle
of lips, 180

Thrombus formation in infec-

tive intlammation, 147
organization of, after ligature
of an artery, 252
rdle of, after ligature of arte-
ries, 254
Thymus gland (sce Gland).
Thyroid, accessory, 745
extract, treatment with, 747
Tissue, appearance of, after in-
fective inflammation,
148
abscess, wall of, 157
bone, destruction of, in hip-
joint disease, 536
cicatricial, contraction, 226
connective, 220, 665
inflammation of, in pyz-
mia, 375, 376
granulation, 157, 226
epithelioid cells in, 229
intercellular substance in,
229
spindle-cells in, 227
vascular loops in, 228
medullary, of bones in osteo-
malacia, 598

Tissue, medullary, changes in,

Tongue, black, 397

Tonsil, sarcoma of, 725
Torpor, traumatic, 277

Toxalbumin, 152
Trauma a cause of inflamma-

Traumatism in cancer of breast,
663

Trephining in osteomyelitis,

Tropho-neurosis, reflex, in os-

Tubercle, anatomical,

Tuberculosis, 504-528

INDEX.

in ostitis deformans, §98

nerve, repair in brain, 242

from pre-existing tissue,

238

new, capillary development
in, 229

repair in granulation, vascu-
lar loops in, 228

Tissue-cells, proliferation of, in

i

I

i
inflammation, 104 |
repair of, process, 104 I
|

Tissue-metamorphosis, theory,

103

Tissues, action of streptococcus

on the, 146
bacterial development in, :
mechanical conditions
favoring, 149
hardening of, pathological, :
30, 807
inflamed, fibrin formed in,
108
fluids in, 108
in inflammation, action of, .
101
elasticity of, 96

cancer of (see Cancer).

of the frog, changes caused
by ligature, 94, 97

tuberculosis of, 566

warts a pre-cancerous stage
in the, 679

wooden-, 476

tion, 121

predisposing cause of septi-
cxemia, 341

relation of, to tuberculosis
of testicle, 577

tumors from, 636

211

titis deformans, 600
510,

562
submiliary, bacilli in, 506

abscesses, cold, 519
absorption of small nodules,
518
bacilli in, 505
staining sputa for the, 57
bacillus of, 56
Koch’s demounstration of,

505
Ziehl’s method of stain-
ing for, 57

831

Tuberculosis, cartilage in, ul-

ceration of, 5§31
cheesy degeneration in, §07
connective-tissue, §89
contagion through the lung,

509
contagiousness of, 504
cutis vera, 560
degeneration in
507
direction of disease in gen-
ito-urinary tract, §77
entrance of virus, mode, 508
epithelioid cells in, 506
exanthemata, a predisposing
cause, §I1
experimental, 515
fistula in ano, 5§67
frequency of, 512
giant-cells in, §9, 505
gonorrhcea a factor in spread
of, 575
hectic fever, 519
hereditary, 508
hydrops articuli, §31
infection in, 61
genital tract aided by gon-
orrhaea, 575
genito-urinary tract, §73
intravascular, 511
through the skin, 510
inoculability of, 504
in joints, §14, 529
miliary, following opera-
tions, §34
in milk, 509
often multiple, 512
papillomatosa cutis, 563
Pott’s disease, 524
psoas abscess, §25
pseudo-, 595
rice-bodies, 590
sea-voyage in, §80
secondary, §10
spread of, from bone to joint,
530
transmission of, in the rite
of circumcision, §10
urethritis, 574
verrucosa cutis, §62
vertebral column common-
est seat of, 523
vesicula seminalis, §78
zodglceica, 595

tubercle,

Tuberculosis of bladder in wo-

men, 579
of hone, 513

absorption of diseased por-
tion, §22

cheesy sequestra, 517

diagnosis, §21

infarctions in, 518

joints most usually at-
tacked, 535

lesion, seat of, 521
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Tuberculosis of bone, second-
ary changes, §17
of elbow-joint, 539
of face, 528
of Fallopian tubes, 573
genito-urinary, 573-583
of mesenteric glands, 570
joint-, 529-557
ankylosis following, 534
bone-atrophy in, §34
extension of, §47
pain in, 540
resection in, §52
treatment of, iodoform in,
548 L
plaster of Paris in, 546
of kidneys, 581
of knee-joint, §36
of lymphatic glands, prog-
nosis, 588
of lymphatics, 585-589
of mamma described, 583,
584
of membrane, 519
of abscess, 520
of mucous membrane, 565
of muscles, 593
of omentum, 750
of ovaries, 5§76
of rectum, 568
of ribs, 5§26
of sacro-iliac synchondrosis,
528
of shoulder-joint, caries sic-
cain, 5§38
of skin, 558
treatment, §63
of sternum, §27
of tendon-sheaths, 589
symptoms, 591
trcatment by excision,
503
of testicle, castration in, §76,

relation of trauma to, §77
symptoms, 578
of throat, 565
of tongue, 566
of urethra, §81
of uterus, 573
of vagina, §74
of vulva, 574
Tumor alius, 537
Tumor, inflammation a symp-
tom of, 111
Tumors, 633
benign, 737
bone, myeloid, 713
classification, 637
embryvonic theory of origin,
635

INDEX.

Tumors, heredity, 636
heterologous, 634
homologous, 634
from trauma, 636

Turpentine, Chian, in cancer,

701

Typhoid, bone, 193

Tyrotoxicon, 342

ULCER, 182
blood-pigment in, 184
callous, 187
canscds by infectious disease,
182
characteristics of, anatom-
ical, 182
defined, 182
erethistic, 186
fungous, 187
inflammatory, 184
mal-perforant, 185
phagedenic, 188
from pressure, 185
rodent, 649-655
malignancy of, 654
treatment, 661
treatment of, 188
varicose, 184
Ulceration of cartilage in tu-
berculosis, 531

endocarditis in, 363, 365,
372
| Ulcerations, tuberculous, §63
| Ulcers, phagedenic, 188
strapping, 189
torpid, 187.  (See {Zcer.)
' Urea, excretion of, 312
Urethra, tuberculosis of, 581
Urine, extravasation of, cause
of gangrene, 270
in pyemia, 370
Uterus, cancer of (see Can-
(‘tr).
diagnosis, 676
hemorrhage an
symptom of, 676
heredity in, 673
hydrometra in, 675
pregnancy a cause of, 673
myoma of, 77§
sarcoma of, 720
tuberculosis of, 573

early

i VACCINATION against bacillus
| anthracis, 74
erysipelas following, 385
- Vagina, tuberculosis of, 574
«Vapor-hath in tetanus, 450
Vascular Joops in granulation
tissue, 228

i Vaso-constrictor nerves, 82

Vaso-motor centre, 81
disturbance cause of sym-
metrical gangrene, 274
theory of shock, 280
Venom secretion of snakes,

49
Vertebral column the common-
est seat of tuberculosis,
523 :
Vesicles in erysipelas, 389
Vesicula seminalis, tuberculo-
sis of, 578
Vessel-wall in inflammation,
changes in, 9§
Vessel-walls, molecular
changes in, causes of
inflammatory phenom-
ena, 118
stomata in, formation of, in
inflammation, 113
Virus, erysipelas, 382
hydrophobia, modification
of, 464
increased virulence, 465
tuberculosis, mode of en-
trance, 508
Vomiting in shock, 294
Vulva, lupus of, 575
tuberculosis of, 574

WALL OF ABSCESS TISSUE, 157

' Wart, venereal, 752

Warts a pre-cancerous stage in
the tongue, 679
Water in the knee, 544
Wens, orbital, 751
Whitlow, melanotic, 710
Women, tuberculosis of blad-
der in, 579
Wooden-tongue, 476
Wool-sorter’s disease, 76, 479
Wound, erysipelas, condition
of, 390
treatiment, 407
flaps, coaptation of, 222
Wound-healing, 221
Wound-infection, sources of,
788
Wounds, dissecting-room, 350
non-infection of, in same per-
son in hospital gan-
grene, 419
punctured, followed by tet-
anus, 436

XERODERMA
660
Xvlol balsam, 29

PIGMENTOSUM,

ZIEHL'S SOLUTION, 27
Zymotic disease, 17
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