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PREFACE.

Tue interest which Antiseptic Surgery has awakened
throughout the profession has led tomany public debates
and to the accumulation of a great mass of literature on
the subject. The time seems now to have come for a
detailed account and discussion of the whole matter, and
it is with the view of furnishing such an account that
the present volume has been published. The question
might have been dealt with in two ways ; either by the
discussion of the present standpoint of the principles and
practice of Antiseptic Surgery, with but little reference
to former literature ; or, as I have attempted to do, by
tracing in addition the development of its theory and
practice, and following out and ecriticising the various
steps by which the present state of knowledge on the
subject has been reached. The former mode might no
doubt have produced a shorter work,but it could not have
been made complete in the present transitory state of our
knowledge, and, taken alone, it would have necessarily
raised side issues confusing to readers unacquainted with
the earlier literature. 1 have therefore, in addition to
the discussion of the present state of knowledge on the
subject, tried to trace out its development, and I have
done this the more readily because it seems to me that
when an attempt is made, almost for the first time, to
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discuss fully a new department of science, the work of
those who have chiefly helped by experiment or criticism
to build it up should be acknowledged and properly
estimated. Such a way of treating the subject will
perhaps also supply a want to those who have not the
time nor the opportunity of searching out the literature
for themselves. Among other facts which have been
brought forward here I may draw special attention to the
following, which I think have been now made certain :—
Fermentations in wounds occur as the result of the
entrance of particles—micro-organisms—from without ;
a variety of methods of treatment may be grouped under
the heading ¢ Antiseptic treatment’ ; lives are saved in
proportion to the asepticity of the wound, and, when
the wound is kept aseptic, infective diseases more
especially are avoided ; the aseptic or Listerian method
prevents the development of micro-organisins and the
oceurrence of fermentation in wounds.

Portions of this work have been previously published.
Some investigations on micro-organisms in wounds and
on temperature after operations formed part of my essay
which gained the Syme-Surgical Fellowship of the
University of Edinburgh in 1877, 1 have since that
time repeated and extended these investigations. In
the essay to which was awarded the Boylston Medical
Prize and the Boylston Gold Medal' of the Harvard

' By an order adopted in 1826 the Secretary of the Boylston Prize
Committee was directed to publish annually the following votes:—

1st. That the Board do not consider themselves as approving the
doctrines contained in any of the dissertations to which premiums may be
adjudged.

2nd. That in case of publication of a successful diszertation, the author
be considered bound to print the above vote in connection therewith.
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University, United States, in 1880, I discussed the various
methods of Antiseptic Surgery and the best modes of
applying them to practice. And, in 1881, the council
of the College of Surgeons of England awarded me the
Jacksonian prize for a discussion of the history, prin-
ciples, practice, and results of Antiseptic Surgery. This
work is the outcome and development of these essays.

The drawings in this book (both the woodeuts and
the plates) have been made by Mr. Edgar Thurston,
to whom I am much indebted for the great pains which
lie has bestowed in their preparation. Mr. Groves also
kindly took some photographs, from which certain of
the woodeuts have been drawn. Dr. Heron has ren-
dered me great assistance in revising the proof-sheets
and in preparing the Index.

In dedicating this work to Mr. Lister I have
attempted to acknowledge my great indebtedness
to him.

W. WATSON CHEYNE.
6 Orp Cavexpisa St., W,
October 1851,






CONTENTG.

CHAPTER 1.

THE PARTICULATE THEORY OF FERMENTATION.
ON THE FERMENTATION OF BOILED SUBSTANCES.

TAGE
Definition of putrefaction and fermentation—Chemical fermentations—

Living ferments—Various views on fermentation—Lavoisier—Fa-
broni—Thenard— Appert-—Gay-Lussac’s experiments and conclusions
—Caignard-Latour—Schwann, heated air inert—Schulze—Ure and
Heimholtz, nascent oxyvgen inert—Liebig's views—Review of the
subject—Schroeder and Duseh, filtered air inert—Schroeder, ozone
inert—>Schroeder’s final views—Pasteur’s researches— Lister— Roberts
—Tyndall—My own results, earbolised air inert—Conclusions as to
the eause of the fermentation of hoiled substances . 3 . B

CHAPTER 1L

THE PARTICULATE THEORY OF FERMENTATION (confinued).—
ON THE FERMENTATION OF UNBOILED SUBSTANCES.

Grape juice— Gay- Lussar— Van der Broeck — Pasteur— Roberts ; blood—
Van der Brocel—Pastewr— Burdon-Sanderson— Lister— My own re-
sielts ; unboiled urine— Van der Brocek— Pasteur— Lister— My own
results — Roberts— Cazenenve and Livon; milk—Hoppe-Seyler — Ro-
berts— Lister— My own cxperiments ; egg albumen— Van der Broeck
— Fayon— Roberts— My own experiments; vegetable tissues— Roberts :
animal tissues — Billroth—Ticqgel— Burdon-Sanderson— MWy own  ca-
periments— Chiene and Ewart— Meissner—General review of the facts
—Behaviour of fluids and tissues in the living body— Principles of
aseptic surgery . . ‘ - : . . A .30

CHAPTER TIL
ASEPTIC SURGERY— MATERIALS EMPLOYED.

Problems to be solved in order to keep a wound aseptic : Carbolie acid
Carlolic lotions— Pure carbolic acid—NSolution in methylated spirvit—
carbolic il — Cavbolic acid and glycerine : Spray producers: Catgut






CONTENTS. xv

FAGE ,
guent. Is the aseptic method applicable in war?  MWr. FLister's
suggestions :  Esmarel's plan : Regher’s method.  Development of
Aseptic Surgery in Mr. Lister’s hands: Compound fractures— Puyve
carbolic acid— Formation of crust—Carbolic putty— Lead plaster—

Lae plaster, syringing wounds with cavbolic lotion, protective, catgut
ligatures, method in 1870—Present method in the main introduced in
1871 —Further introduction of wet gauze, steam spray, clastic bandages :
abzeesses — Method of opening them wnder carbolie oil @ wounds . . 120

'HAPTER VIL
ASEPTIC SURGERY (concluded).

Other methods of carrying out Aseptic Surgery. Substitutes for carbolic
acid : Salieylic acid : Thymol : Acetate of Alumina : FEwealyptus wil.
Aseptie surgery by filtration of the air, Subeutaneous surgery . . 136

CHAPTER VIIL

THEORIES OF SPONTANEOUS GENERATION, HETEROGENESIS
AND ABIOGENESIS,

Principles on which other methods of Antiseptic Surgery act. Organisms
are always present in fermenting liquids : their significance. Theory
of the origin of organisms independently of a parent. Theories of
Needham and Baffon: Needham’s proofs. Spallanzani’s experiments :
Needham’s objections : Spallanzani’s replies. Schulze's experiments,
Sehwann—Schroeder and Dusch—Schroeder, Doctrine of Hetero-
genesis. Pouchet's work : his method of tesiing the matter : proofs
that the source of the organisms in infusions is neither the air, water,
nor the putrescible substances: modes of repeating Schulze’s and
Schwann's experiments : examination of dust. Criticism of his re-
sults. Pasteur’s experiments: results with ordinary fluids : introdne-
tion of dust into sterilised fluids: results with milk and alkaline
fluids : the cause in the air which gives rise to the growth of organ-
isms is particulate : Pasteur’s enltivating fluid : estimate of Pasteur's
work. Pouchet's reply : New experiments— Criticism of these . . 145

CHAPTER IX.
SPONTANEOUS GENERATION (confinued),

The experiments of Jeffries Wyman : explanation of the results : Wyman's
views on the subject. Dr. Bastian’s views: Cases in which it is still
possible that abiogenesis may ocenr : Growth in vacuo— Bastian’s ex-
periments—my own results—Cohn's facts—Dr Roberts’s objections,
the walls of the vessels remain impure—Bastian’s reply— Ohjections
to the latter—Groithuisen's experiments

Pau wert’s resalts with






g

CONTENTS.

L T

Klebs' objection : Ranke’s reply : Demarquay : Fischer: Schiiller :
my own method—Results in aseptic wounds—Results in wounds
treated otherwise—Koch's method of staining pus—Results in cases
not treated aseptically—Examples of complete exclusion of organ-
isms in aseptic cases—Examples of the entrance of micrococei in
aseptic cases—Definition of micrococci—Distinetions between micro-
cocci and bacteria. Are organisms present in the healthy living
body ?—* Bistournage.” Are organisms present in the body in states
of disease !—Experiments with ammonia, phosphorus, &c.—The
healthy blood and tissues can destroy organisms—Relation of organ-
isms to abscesses. How do micrococei enter aseptic wounds? Car-
bolic lotion a safficient germicide; Spray, its value—Stimson’s
experiments ; Gauze dressing as a protection against entrance of
organisms; Carbolic acid as a germicide in albuminous fluids; Rela-
tions of micrococci aud bacteria to fluids containing carbolic acid.
Conclusions . . : : - - : . = . :

CHAPTER XIII

ANTISEPTIC SURGERY.

Complete definition of antiseptic surgery. Varieties of antiseptie sur-
gery. TREATMENT BY ANTISEPTICS: Carbolic -acid—objections to it :
Chloride of zine : Boracic acid : Sulphurous acid : Chlorinated Soda:
Alecohol—Hutchinson’s method : Terebene and Banitas—Bilguer's
method —Nendirfer’s salicylic powder. FREE DRAINAGE AS AN AN-
TISEPTIC METHOD. JRRIGATION AND IMMERSION. (OPEN METHOD:
Modes in which it acts antiseptically : Bartscher and Vezin's method :
Purow's method : Rose’s modification. HEALING BY BCABBING:
Methods of forming a crust: Bouisson’s ventilation method: other

-,

- T T T \M‘

=%

L]

4 modes. GUERIN'S COTTON-WOOL DRESSING. MODES IN WHICH
:' THE DEETRUCTIVE ACTION OF THE TISSUES ON BACTERIA IS AS-
L sISTED. Why does not fermentation always occur in the blood in
P wounds in which organisms are present! Dest practical methods.
i iR il L e SRS AL L R S

CHAPTER XIV.
HISTORY OF ANTISEPTIC SURGERY.

Practice of the ancient writers. Attempts of the ancients to secure im-
4 mediate union of wounds. Paré and Paracelsus: Delacroix: Arceus:
' Progress of wound treatment in the sixteenth century. Seventeenth
century : Magatus : Wiseman : Colbatch : Progress in the seventeenth
century. Highteenth century and the early part of the nineteenth :
Boerhaave : Col de Villars : Heister : Bilguer : Benjamin Bell : Aber-
nethy : John Hunter's objections to the views of Bell and Abernethy :
John Bell : opinion and practice of other surgeons : Conclusions : Von

Kern

i |

xvil

PAGE

225

265
























ANTISEPTIC SURGERY.

CHAPTER 1. ;

THE PARTICULATE THEORY OF FERMENTATION.
ON THE FERMENTATION OF BOILED SUBSTANCES.

Definition of putrefaction and fermentation—Chemical fermentations—Living
ferments—Various views on fermentation— Lavoisier— Fabroni—Thenard
— Appert— Gay-Lussac’s experiments and conclusions —Caignard- Latour—
Schwann, heated air inert—>Schulze—Ure and Helmholtz, nasecent oxygen
inert—Liebig's views—Review of the subject—Schroeder and Dusch,
filtered air inert—Schroeder, ozone inert—=Schroeder’s final views—Pas-
teur's researches— Lister— Roberts—Tyndall— My own results, carbolised
air inert—Conclusions as to the cause of the fermentation of boiled sub-
stances.

THE term ©septic’ so much used in surgery at the present day
is derived from the Greek word enmwricos, which means some-
thing that cauwses putrefaction, the verb oyme signifying to
cause to rot, to make putrid. An €antiseptic’ is therefore,
according to this derivation, something which acts against the
causes of putrefaction, and ¢ Antiseptic Surgery’ is surgery
directed not against its effects but against its causes. In deal-
ing, then, with the subject of antiseptic surgery, we must first
enquire what is putrefaction, and how is it brought about ?

Putrefaction is now held to be a form of fermentation ac-
companied by the development of offensive odours, and fermen-
tation may be defined as “a new arrangement of the elements of
an organic compound (often with the assimilation of the ele-
ments of water), and the consequent formation of new products.’
(Fownes.)

Changes coming under the above definition of fermentation

B



2 THE PARTICULATE THEORY OF FERMENTATION.

have been long known as the result of what is termed Catalysis.
Of this perhaps the best example is the change effected in
Amygdalin by the action on it of Emulsin. As a result of the
contact of these two bodies in presence of water, the amygdalin
is broken up into various products, of which the chief are
hydroeyanie acid and oil of bitter almonds, This decomposition
of amygdalin is, however, not effected by eombination with
emulsin, for the latter remains unchanged, although its presence
is necessary for the chemical action, Similar facts are known
with regard to the Pepsin of the gastric juice, the Ptyalin of
saliva, the pancreatic ferment, &e.  But although these ferments
undergo little or no change, yet nevertheless it has been clearly
proved that they have not the power of self-multiplication.
Hence these ferments generally receive the name of ¢ chemical ®
ferments,

There is, however, another elass of ferments which possess
this power of self-multiplication in a remarkable degree. An
instance of this may be given in the aleoholic fermentation.
Here a minute piece of yeast is introduced into grape juice, or
into a sugary solution, and as a result fermentation soon sets in,
and goes on slowly till the sugar is decomposed. If we compare
this process with the former we see two marked points of
difference ; in the first place, in the former the change is rapid
and more or less instantaneous; in the latter it progresses
slowly and steadily, and requires much more time for its com-
pletion. In the former there is no increase in quantity of the
ferment ; in the latter the increase is very marked, and when
the fermentation has gone on for some time the minutest
portion of the fermenting substance added to unfermented
material of like composition produces in it a similar series
of changes; and this multiplication of the ferment goes on
continuously whenever it is brought in contact with fresh
material.  As this power of multiplication is a property of living
things, the term fvital’ is usually applied to this class of
ferments.

In one point the ¢ chemical * ferment is allied to the ©vital ®
ferment. It is not a substance as yet formed by the ‘chemist.
It is the product of living cells; and it is quite possible that
the yeast plant may act in the same way as the salivary or































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































