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1865 his attention was directed by a colleague to the work
which had been done on fermentation and putrefaction by
Pasteur from 1857 onwards. This work came uponi him as
a revelation, and almost at once he grasped the full signifi-
cance of the Frenchman's discoveries for surgery. Ten
years later he tells us specifically that the work of Pasteur
" long since made me a convert to the germ theory, aild it
was on the basis of that theory that I founded the anti-
septic treatment of wounds in surgery."
Although he frequently reiterated his indebtedness to

:Pasteur, it is, I think, a vulgar error to regard Lister as
a mere imitator of his great French contemporary. As
early as 1861, and before his acquaintance with Pasteur's
papers, he was getting near the truth about suppurationi,
and afterwards he advanced beyond the point where
Pasteur had led him. From now on he became ardent in
the pursuit of bacteriology. This was about 1870, when the
study of microbes had scarcely emerged as a distinct science.
At the time there were two conflicting views. Tlhe one,
supported particularly by the eminent botanist Ferdinand
Colhn, held that bacteria exhibited a constancy in form
whlich might be used as a basis of their classification into
genera and species.

According to the other view, there is no such morpho-
logical stability, but rather a pleomorphism whereby one
anid the same microbe could assume different forms accord-
ing to the environment. In his earliest bacteriological
work in 1873 Lister ranged himself among the pleomorphists,
and it has to be admitted that he suffered shipwreck when
lie stated that Ehrenberg's and Cohn's classification was
"eentirely untrustworthy." Lister's mistake was one made

IU a great many others at that time, and serves but to
show how unwary the earlier bacteriologists were of the
pitfalls lying in their path. There exists an exceedingly
interesting correspondence which passed between Lister and
lmteur on the subject. Pasteur clearly saw where Lister
had erred and advised him to repeat his experiments with
added precautionis. This, Lister did, and, profiting by his
niow experience, became one of the foremost bacteriological
technicians and pioneers of his time. So imbued was he
with lofty ideals that, instead of covering up his tracks, he
lhandsomely admitted his error. " Next to the promulga-
tion of truth," he said, " the best thing I can conceive
that a man can do is the recantation of a published error."
This sentiment was almost exactly that which was given
to us sixteen hundred years ago by Celsus, who, however,

added that " such a confession is suited only to a greai
geiiius whose splendour is such as to survive the sacrifices
especially in the performance of a task which is to be
handed dowii for the benefit of posterity as a beacon of
truth to warnl them against similar errors." From the
theory of Cohn and Pasteur it was to be presumed that
in some way-at that tinme unknown-bacteria might be
separated from each other and cultivated in a pure state.,
The great mycologist Brefeld early pointed out the nleces-
sity of raising pure strainis or cultures from one single
germ. Lister attempted this, and bv unsurpassed technique,-
involving a remarkable understanding of the wlhole problem,
he succeeded in obtaining a pure growth of a microbe
whicll he called Bacteriumn lactis, and which was a cause
of the so-called lactic fermentationi. He grew the microbe
in sterile milk and raised a pure strain, constant morpho-
logically and physiologically, from a single bacterial cell.
This was possible by the aid of an ingeniously conistructed
syringe of his own inventioni.
He also introduced several of tlhe methods of steriliza-

tion which are in constant uso to-day. His work on lactio
fer-mentation is a classic, and stands as a model of what
a scientific research should be.
Like Pasteur, Lister had the supreme faculty of seeing

as if by instinct the exact experimenlt required to elimiinate
an element of doubt or to advance ahead. He was a
master of the experimental method-a rare anid precious
gift which the Abbate Spallanzani t-ruly said " lhas always
been confined and always will be confined to the few."

And now I am at the end. No one could come into coln-
tact with Lister without being imipressed by his noble
personality, his magnanimity, his liberality, and his
modesty. His aims were of the loftiest kind, and probably
nio medical miian ever kept more steadfastly before his gaze
the covenanits of the Hippocratic Oath. He venerated his
teaclhers, he taught his art to his pupils, he kept nothing
secret from his profession, and followed that system which,
according to his ability and judgement, he deemed best in
the interest of his patients. With purity and holiness he
passed his life and practised his art.
When one looks down the long vista of tim-ie alnd

contemplates the art of medicine, three names stand
prominent, and we should all feel pride in our English
stock which gave birth to Harvey, to Jenner, and to the
great Lister-a name to resound for ages.
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SELDOM iS a great discovery the product of one miiani's
inid. In the work of other men it has anicestors; fore-

runniers possessing one or more attributes whose filnal and
felicitous association within new work constitutes new
truth. When that new truth is fully disclosed its relation
to many other- truths familiar to all for perhaps many years
aid in many associations becomes clear. The claimii nmay
then arise that those who have revealed isolated anid ante:
cedent truthis have priority in the final discovery. Such
tru-ths are, howevel, only progenitors with nlo claimi to be
regarded as their own descendant, the new truth itself.

SURGERY A CENTURY AGO.
The immortality of Lister, whose centenary we com-

niemorato to-day, is due to discoveries which did for the
craft of. surgery what Johni Hunter had done for its
soience. The oldest human remains bear evidence of
surgery. Before Lister came operations had beeln rela-
tively few because of their heavy mortality aind their
almnost insupportable burdeni of terror and of suffering.
Every operation risked the life of the patient from one
single cause- putrefaction in the wound. So frequent was
this that it was always expected; and whenever it appeared

io man might foresee or measure its consequences. Evidenice
of this we find on almost every page' of- the old textbooks
and in the biographies of the great surgeons. It is
startling to read that when, in the year 1821, Astley Cooper
operated upon George IV for a small sebaceous cyst on
the head, so tortured was he by anxiety lest erysipelas or
pyaemia might develop that he sought to put upoii others
the responsibility of the operation-on Cline, on Everard
Hume, on anybody but himself. He speaks of the opera-
tion in terms which to us now appear absurd, fearing that
"it might by possibility be followed by fatal consequences.'
He says, " I saw that the operatio'n, if it were followed b
erysipelas, would destroy all my happiness and blast m
reputation "; and " I felt giddy at the idea of my fato
hanging upon such an event "; and again, " I am certaih
that if anything happened to the King that at any rate
I should leave London and live in retirement." It is ha4
to believe that a surgeon eminent enough to be chosen foi'
service to the King should be so deeply moved at th4
prospect of what was to him,- as to us, technically thi4
simplest of -operations. The exercise of the art of surgery
brought terror then where it no'w brings joy, to surgeoa'
no less than to patient.
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THE FrRST STmPs.
Lister's discovery wvas very gradual. His earliest

interests in surgical inquiry were concerned with inflamma-
tionl, its cause, its nature, and possible methods of con-

trolling it. In this, as in many of his earlier investi-
gations, Hunter wAs both inspiration and guide. His
paper " On the flow of the lacteal fluid in the mesentery
of the mouse," published in 1857, but based on researches
begun in 1853, is an extension of Hunter's experiments on
absorption. His studies on coagulation of the blood began
with an investigation on the blood in the veins of sheep's
" trotters" obtained from the slaughterhouse. By de-
vising neat and critical experiment he was able to carry
knowledge of coagulation of the blood far beyond the
point which Hunter and Hewson had attained a century
before. Yet the methods he employed were clearly modi-
fications of those used by his great forerunner. By such
inivestigations as these Lister was training himself, but his
chief interest lay always in the problem of the healing of
wounds. When, therefore, he learnt of Pasteur's researches
his mind was open to the new truths and expectant of
them. Before the British Medical Association in Dublin
in 1867 he said:

' In the course of an extended investigation into the nature
of inflammation, and the healthy and morbid oonditions of the
blood in relation to it, I arrived several years ago at the con-
clusion that the essential cause of suppuration in wounds is
decomposition brought about by the atmosphere upon blood or
serum retained within them; and, in the case of contused
wounds, upon portions of tissue destroyed by the violence of
the injury. To prevent the occurrence of suppuration, with
all its attendant risks, was an object manifestly desirable, but,
till lately apparently unattainable, since it seemed hopeless to
exclude the oxygen which was universally regarded as the
agent by which the putrefaction was effected. But when it had
been shown by the researches of Pasteur that the septic
properties of the atmosphere depended not on oxygen or
any gaseous oonstituent, but on minute organisms suspended in
it, which owed their energy to their vitality, it occurred to
me that decomposition in the injured part might be avoided
without excluding the air by applying as a dressing some
material capable of destroying the life of the floating
particles."

Lister's first step was therefore a realization of the truth
that decomposition in wounds depends upon the activity of
living micro-organisms; his second, which followed imme-
diatelv, was based upon the belief that such organisms
might be destroyed in the wound, or as they were about
to enter the wound; his third and last, which came more
slowly, was founded upon the hope that the organisms
within the field of operation might be destroyed before they
entered the wound.
Around every step of his advance fierce controversy

raged. The scepticism and hostility of early contem-
poraries was stupid, unimaginative, and petty. The
hlistory of science is not only the story of new truths and
their slow emergence from error, it is a recital of bitter
and vexatious opposition from those who should have been
the first to acclaim and to welcome the new vision. Only
a few weeks ago we learnt once again of the diffidence
of Isaac Newton in the publication of discoveries made
years before; his reluctance was due in part perhaps to a
native modesty and indifference to the applause of others;
in part also to shrinking of a sonsitive nature from the
acrimony and coarseness of controversy.
The rank hostility of Riolan to Harvey, the disdainful

Incredulity of Liebig at the discoveries of Pasteur, are in
direct intellectual relation to the revolt of Calvin at the
Aiscoveries of Servetus, the animosities of the Church
Wthich martyred Giordano Bruno, the threat of torture
liich subdued the aged Galileo, and all that long record
f sinister events which proclaims the inveterate hostility
of impervious minds to novelty. For such minds niovelty

is always error, truth is bont through an angle of refrac-
tion as it enters them. Lister's answer to inidifference,
ppposition, and denial was tnfaltering continuance in

inquiry and experiment, and in the demonstration day by
day and case by case of changed results. --

THE PAST RENrEWED IN THE WAR.
Few if any now living remember the full horror of tlhe

oldl days. But an experience not dissimilar awaited us -41
the earliest days of the great war. A pestilence of infec-
tion to which we were wholly unaccustomed turned our
faces towards the early struggles of Lister. On all sides
we heard that our inability to check a raging suppuration
in a heavily infected wound proclaimed the failure of
Lister's methods. So to Lister we turned again, only to
realize much more acutely how the problems which faced
us had been his problems; how our experience, horrible in
its new revelation; had in the first years of his practice
been his daily experience. Reading Lister's works witlh
clearer perception and new understanding of the diffi-
culties by which le was confronted, our admiration of his
patience, insight, and courage glowed into greater revereence
than ever before. Lip-service we had long given to the
founder of the new era; we were now comiipelled to realize
that Lister is indeed the miian who has saved more lives
than all the wars of all the ages have thlrownl away; the
iman who has changed the face of surgery, the one man who
has in truth created, if not a new art, at least new and safe,
and illimitable opportunities for the practice of the old art.
The first conception in Lister's mind in respect of treat-

ment was that the organisms within the wound, and those
entering the wound, might be destroyed by some chemical
agent the nature of which was to be determined by a
series of experiments. From time to time changes wore
made as search brought to light some new chemical sub-
stance more active in destroying bacteria and less harmful
to the living tissues of man. The search is not ended yet.
Up to this moment it has engaged the interest of such
men as Dakin, Browning, and J. B. Cohen, and no doubt
it will long continue. The problem, however, is not merely
that of accomplishing highest bacterial destruction with
lowest cellular injury: it is rather one of augmenting the
natural powers of cells and of serum to subdue and destroy
bacteria and their poisons. Lister, I feel confident, realized
all this to a greater degree than many of his sucoessors.
Godlee in his Life of Lister makes this quite clear. Thouglh
the earliest efforts were concerned with the abatement of
existing decomposition of wound discharges, it was not
long before the problem of the prevention of infection
became paramount. It is beyond dispute that Lister
clearly realized the distinction between the " pro-
phylactic " and the " therapeutic " uses of chemical agents
in surgery, We know now that the old quarrel as to the
relative merits of the " antiseptic " and the " aseptic "
methods was senseless and jejune: for Lister was indubit-
ably the parent of both-if, indeed, there are really two
methods. No surgeon ever practised with success a method
in which agents for the destruction of organisms were
omitted. Aseptic surgery is the wise practice of anti-
septic surgery. There is a difference in detail, niot in
ideal or in fundamental truth.
We have no need to discuss the relative merits anid

claims of Pasteur and Lister. I is true that without
Pasteur there would have been no Lister at the time
when Lister was. Pasteur set out to discover the truth as
to spontaneous generation, and by crucial and magisterial
experiment settled that problem once for all. While at
Lille, in the centre of a-district of many distilleries, the
problem of fermentation engaged his mind, and the asser-
tion of Liebig, foremost among chemists of his day, that it
was " a change in organic fluids and tissues set in motion
by the access of oxygen " was shown to be incomplete. Thie
genius of Lister lay in immediate realization of the fact
that the biological truths established by Pasteur might be
applied to other circuLmstances. His mind was prepared
for the new vision by his physiological training. I make
no attempt to exalt Pasteur by saying that Lister's work
wvas corollary to hiis; nor to belittle Pasteur by speaking of
hiis ignorance of the full effect of his work. Let the world
be thankful for both. We who are within the profession
of medicine have once again to learn that progress depenids,
not only upon our owvn efforts in the discharge cf our dailv
task of lhealing, but upon an association as intimate <as
can possibly be with. every aspect of biology.
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THE ANTISEPTIC THEORY AND ITS

SURGERY.
Tile colnsequences of Lister"s -Avo- jpe ma-y .id far,

Teaelling. Tlhe immediate r,UJt xwas, Qf cotirse, the '

plete abolition of mani-y 6f the. dauigferq ,tta,hhing ^to thc

flo.st certain anid m st' dl-eaded peril o.f, all.. iiifcctioain tIhe
w-ouiid e'"teiidinig to otlier parts, causing,seyere alld proi
tircted sufFering- ev-en grave, risk to life, itself. But-wlhen
fh6' feSv' orper-afi&ns then practised. became. -safe, it w-as
ob'-iotis' tlat other operations might be. :1itteRp4ed. Tile

resulf was thtat -procedurdes conidemne-d as: Jliurderous,"
;the pFractice of wliillch- slould, in the~ ojpinlion of high'
'auth'oritv, laT a man open fo,a dharge,of qnl14aIUghitey,
were greatly increased in. i~uinber. as soon 4i&-- it _Coul'Xtrutllf-ully he claimeld th'at the risk of operatidn was'
definitely less tllani the risk of inaction. The most ex-

enmplary inistalnces were found in the practice of abdominal
surg,elry. Ovariotomy, colidemniled by lhigllest authloritv as

ilonlici(lal (thie governors of Kinig's College Hospital ill

1877 ha(l forbidden the st lff to unildertake it), bec.ame so

safe in expert hands tIlat nleither patielnts nior surgeon

lie-sitated in the choice of operation.
all new advances in surgery it is onily the patient whose

(lisease has eaclhed a hiigh developmiienit tlhreateniing dis-

ability, suifferinig, or deathl wlho is submlitted to opeiatioli;
the case8 witli the greatest i-isk already attaelded to tllelii
are th6e filst to unidergo adveniturious treatinielit. As the
safety of sullgery is slown in tlhese, simiilal cases are
treate(l, buit ill earlier stage--a stagc in wlhiclh tle

Sllgical iisks ai-e lcss, the oni'valesceence quickei, the

nmor tality low-er.. Ultimately 'a fatality occluls Onlly ill thie
-exceptional case, from causes connected i-atller} ith the

original disease tialai witil the olpelation practised. In miiy
'days as a resident in lhospital ovai-iotomiiy was regarlded as

an operation-i 'of utmllost gravity, aiid was performiled 'witll
'fllLcll ceremiony in pliivate valrds and withi special lilrses.
McGill, wlio led miie-by tileihand alonig the path of sulger-y,

always had a Turikish batIh in' tile aftelnooilOl of tlhe proe-eding adavald olperated at 'aii ulu euallye ly i tie
niorning. Some mam1n1othi tunioursWere re1nloved-tum-ouirs
whlicli at tin1es greatly outweighed what waS left of the

p)atie]1t; indeed, we removed patienit fron1 tumour 1ather
thlal tUIo-Li froil patient. FolOm ovariOio1nty a1n advanc( e

was inade to thie treatment of 'other pealviccoCnditioi.
tumnours of the uterus were eventrtated anid a consti-ctillg

ban-Cd of nmetal applied to tle cei-vic stunp, Mw1llicih as

hi-ou0ght up into the 'wo0ud. Wiheii. for the first tiime I

returned' the pediCle to tile abdom1en11: Axfter thee oip0eration
of hysterectomiiy, our obstetric phlysiciall, br. Braithwaite
quiailed withihorror at sllch tehieitit.y. The conquest of

other disease of tile abdoiien' 'was sooni iuauguiated; t-he

campaign owed almost everything to -those- w1o

practised what we inow call gynaecolog-y. Spoincer -Vehls
iemoved the enlarged- spleeni froni apateilt wlose tumoi-

he had believed to be uteihne; and- a-conudiition .of' t-ber-

('ulous ascites, miscalled " ova'ria'n cyst,7' impi-ox-vd 11bl-i
after the release ofthe fluid that siThiiarcases'-weire- ijuickly
claimed for surgical treatnlellt.
-1 Tile whlole abdonmeii SOOn became the province of tihe
sll-geon, whose activities also iapidly extended to tle

cranial and thoracic cavities, so tlhat at tlhe lpiesellt day,
'leither tehlnical difficulty iol0 any dallgel- in tlle tiauma,"
ilflicted pi-events the surgeon fromii dealig w-ith almost any

letsionl, whelevel itmay lie, or whiatever its natrlle. Tliei-e
is scarcely ally organ whicli cannot he attacked; tlere isnlo
itllerellt alld inescapable risk in any teclniicalplrocedures.

All extelisioli of safe operitive measui-es wtillin tle

c.alvities, especially wvitilin the abdomilen,hasle-sulte(d in a

colliplete i-evision of aur kIiowledge of tle eni-liei- striietni-al
chiarrges il many organs attacked by disease, and of

tlie clinical lmnifestations wilicil those chiallges produlce.
Sull-gely Ilas proved an ilIlemeIlt of i'esealicli; it is indeoedthe most power-fnl of all, tiloulgi this facti.s niot yet ftilly
i-eahized, llolo is 'adequate 'use yet madle of it. In tile

illot-tiuar p)eriod of pathological knoxvledge onh;y tliemlQost
lldvalice(i stages of disease,tlose stages wich at last proved

faital, could as a rtile be examin-ed., Thle fiial symptomis of
the tel-minlal cehalIges in struicture-were, loot pei haps theonily, but thieyvwei-e certainly tile chief ilitel-est of tile

l->if'ician; little was known' -of the dependence of earlier
"syhlptoms upon tissue clhanges. Pathologists and phvsicians
aalike were--incredulous as to tlle truth or significalnce ,f-niucti" oft4ie..Ye~v luowledge which othe surgeoIl was (lailty
accufAiitbng. Ithe 'ilt of his widening observatiols.
Evelf tct-did- $he 1Iliyx-odgio t and physician do not apl e-
cidheIoi muc4 iF fo be leari t at the bedside or in theoiel tioni th4etre, -
As ai Jimpteinentl of re.sea-i chA ssurgery _las been gener ously

used )y' the phllysiologist llFhiseWispeiments uponil aniimials.Pervaps tlrv llOSt etiraiLcing. exploitt of -all -was thtat
inangugratel i. t'h,is couiutty, by Ferrier and-- pniystied byMaceven' Horsley SThei igton, and others, by which the-

N ti. t.e. ri-
-ftilnction1S thle v gu111ois -paits -o 'the'. iervou s lstehave

beenH eIucidated, Thiere is -oloething of elithra lig ilnterest
in thle story 'o tlie Iocalizationi of function in tle cerebtal
cortex, in the realizatioln that ini the convolutions of thie
-brain exist allotments eaclh witlh its own highly 5specialize(d
anid exclusive fun-iction. Tlhe work of the suLirgeon upi)n
the abdominalaviscera, hlis disco-eries colncerninig not onily
clhanges of structure in valious diseases, l)llt also disorders
of viscerlal reflexes, aild symptoilms associated with thlese,
hlave been- not less ar duiouis, nor less intereAtir g(, and( evc-x
more fruitful in the clinical stuidy of diseases, and(i ill thli
relief of h1um1iani suffering.
The capaicity of thle surgeon to enlarge tle .ir'ea (If ins

ol)erationls lhas beeni used w ith gr'atifying SUCCe'SS inl tle
tr eatmienit of aacesr ible cane. The lines of extentsion (If
Atllis disease halve beenl tile subjJect of inquiiyby pafitho-
log,ical anatomnists, who have studied afresi, not olx tile

ivlniphatic systems (If thle_ variiotIs olrgans affecte(d, bult also

the exact lines alonig whicli tle canicer cells niiav dr ift )a
grow. The wor k of Samiiipsoni Hlandley oni the br east, and

of Er-nest Miles onl the rectuml, are worthy of special com-
mniendation. Sinice we kniow beyond dispute thiat (cancer
is lpriiParily a local disease, we know also, thlat c'very
accessible canceril is cturai)le if operation. is pr:actisedl ill th'e
erihy stages of disease. That is not the least oyf the debts
w-e owe to Lister. It-is Ihis wirok that lias lplelnitte(l us
so to- plan oulr oOerlations tliat not tlhe -low th alone bu-t
ttl(all those lal ts, suich as lymiphatic glanids inito which
the growth'malkes ilaste to extenid, caii atll lhe 'e-moved, in
0110e miass, alaid thiat infectionI is niow thle least of our

anixieties.

THE FUTURE.
We. max almost celainl tlat tlhe fufll effect of Lister's

ixork is n0ow1 accomplished. WVe kinowv thlat for a3l time
operations of every 'kindll may be piractised wit}liOt the
grave risksflthat for-merei-ly wer-e prohibitive. The arit of
surgery is far in advtance of all the sciences upolln whici
its f p1-og ress- dlel)is. Until they sitand aba reast, oi'
even advaance alead, the progress of surgery- ivi he slow.
The great seatch loi, us arlullSt niowbefol- tle llethlods-o'f
applying ne.wdiscoveries in other sciences, pilssiolog\', bio-
chemistr, pathology, phiysics, and the like, to the stuld of
disease.

Man) lines close in tlle dial's centre. From all the vast
periphel-y of our- surgical world messagesof gratitude alld
of homage conv%erge upxon Lister to-day. Lister nmade
powssiblethie new sllrgery, beyond all questionf the most
beneficent art Inallkid lhas ever practised. So long as
there are mien to live and spffer, so lonig will lister be

there tolheal themn, to hold the gates of life ajar. -

To tlhe hono-ured dead we iraise our moniumenits, somie
cast in br onize, soilie graven in stone; some, like thiat of
imimulortal Huinter, beguni in a man's lifetime, thte work of
his own hands, are enlarged and lovingly enrielie(l tlhroughg-irerationafter gelleration by tilose w-lo laboutir in the
mliaster's cause. Onl the r-oll of honiour wh-iell il letters of
gold bears thenlamlies of tlhe saviours of miankind, no mnian
is miiore, worthv of remelabrance thian Lister.H.is living
alnd enidurinigmlenimorial is- a great, and ever greatel mtilti-
tude of mneni, xoxomell, chiildren, of every niationi, of every
race, of evei-ycrieed, througlh lhis merey anid by thie skill
of his most gentle. hian-id. relieved from infirnm'itv and -suffer-
inig and sorrV\ow, aiid made for- a time triuimn-Aphant overldeath
itself.

It is imnlortal Lister wes.alute to-day, the supreme
benefactor of mankinid.
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