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NBPOlZB AFT) ,1PTFIZ L I S T E R  

IjCCTT'RE IT., AFTER liISTER 

3 r ~ . ; r r ~ ~ n n - ithe clolninant note mas onc of 
(1cspai1- and clefeat. 'L'o-day the donlinarit 
note sh:~ll  be one of joy and victory. 

I~istcacl of hospitals reeliinq with pus and 
erul~ticdby leiri rib, of opevation after opern- 
tion, when the roll was called, reporting a 
mortitlity of 40 per cent., 50, 75, 90, and 
even 100 per cent.-we have hospitals of 
iri~nracl~latewhiteness ancl emptied by qmick 
recovery, while the roll-call of oper a t'lorls 
reveals very Sew nlortalities exceeding I0  
per cent.; most of them having fallcn 10 
5 per cent., 2 pcr cent., 1 per cent., and 
CTTC~I  sinall fractions of 1per cent. 

The story of Lister's work as recorded 
in Iiis snccessive papers1 is one of the most 
fascinating in all surgery. Iris earlieqt 
stnclie3, from 1853 to 1863. were in physiol- 
ogy and pathology. Next he took u p  his 
researches on p ~ ~ t r e f a c t i o i ~  (or m we should 
now say infection and suppuration) which 
led to his devising the antiseptic system. 
H e  was inflllenced to make these observa- 
tions and experiments, which he applied 
with such signal success to surgical prob- 
lems, by Pasteur 's earlier researches. B e  
always clieerfully acknowledgecl his debt 
to the eminent Frenchman. When a stu- 
dent in Paris in 1865 I lrnem~ I'ouchet fils 
and was an interested spectator in the fight 
between Pasteur and Pouchet's father as 
to spontaneous generation. I;emaire7s book 
on "Acicle PhPniqne" (carbolic acid) was 
published in that same year. 

Racteriolom did not exist as a science, 
bnt Pasteur, J~is ter  and a few of the elect 

1 Lister 's Collected Palrels, 2 vols., Oxford, 
1909. 
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in the upper real~iis of inlngiuatioll saw the 
L ' ::erms" or "microbes" ancl firmly be-
l iewd thc~m to be t bc c:lnsc of i n f ~ c  '*t 11311. 
Tn 1900, at  the aFc! of s~r~aty-tl1rc.e. Listt~r 
rcst,ltcal hjs earlier w o r k h i ~ d  illllllliiiat(t(I 
i t  by many ol:scrv,itions. expcriments ant1 
dra\;i:]gs made in these early years, but 
first published fifty pears after they were 
made. 

If you ~r is l l  to lcnom the man, his fertil- 
jty in clcvisi~~q new and convincing e ~ p e r i -  
ments. and his mental acumen in inter-
preting them "rencl, marlr, learn ancl in- 
warilly digest" that papcw and nse it as a 
model. 

Par6 in  his nai'vc way tells us that h r  
sought various applications which might 
( (  mitigate the pains [of his patients] and 

Iiappily "-nlarlr the w o ~ i l  "happi ly  "-
"bring then1 to supp~~rat ion."  Tliat is the 
"lanclable pus" of the p'e-Listerian days. 
Lister, on the contrary, believing that in- 
fectiol~ ancl snppluration were evils, and 
avoiclable evils, sought by various means to 
l?rcvelit them. But  he says "ell my efforts 
[durinq his work in  Glasgo~~r,1860-691 
provrcl ahortiue," and then adcis signif- 
icantly "as T could hardly ~ ~ o n c l e r  ~ v h r nI 
llelies~cd with chemists generally that putre- 
faction was caused by the oxygen of the 
air. " 

They a~lcl he mere deeply iinl~ressecl wit11 
the absence of putrefaction in sin~ple fmc-
tures when the air  and its oxycen had no 
access to the fracture. TII my own lectures, 
ar T ofien usecl to express it, "The very best 
alltiseptic dressing is an nnbrolicri slcin." 
I n  compound fractures on the other hand 
when lhc  air  and its oxygen hod access to 
the lesion, putrefaction aln-aps tooli plaee 
and causccl a frightful n1ort:llity. 

'ro test this sup1:osetl noxious influence 
of oxygen hc (I~vise(Iniany exl)eri~?ier~ts, and 
anion? them one which lrlay be well c:tlled 

2 Rrzt. ;Ire(?. Joic~ . ,1000, TT , 9C9. 

,111 "e~rperirnclit~rmerucis. " TIe Gllcrl fonr 
tia,lr.; one. third full of rnqin~ (a  qniclily 
putrzsaible licjuicl) and d r e v  out thc 
ncclrs t11tubrs one twelfth of an inch in 
cli:r~ac~tcr. -411 tht~sc tnhrs were l cf I  ope??. 
1 7l h r e  of thcbse Ion2 nesaiis hr bent a t  vari- 
011s an(:lcs tionnrr:n.ils; tE:c fqorth was left 
verticiil u p n x ~ - d s  arid also open. dle then 
I>ojietl a11 J'o:~r fltrskq and anaited ttie re-
sult. 7'1i(~air nricl it.: osygcsn had free ac-
cess to c l ~ n \ ~ nthe nrinr, being r.lolr-ly in 
tlri~iug the colder night hours am1 drivcn 
out in thca warnlew claylime. Any stlpposed 
1 '  gclrms" fioatiqg in the air, he reasoned, 
k i n g  heavirr tlr,trl air. conld not climb np 
tlle 4alrt;rlg neclis and fall into the liqnid. 
h r ~a sllort tinlc the urine in the flask with 
the vertical open nccli was deroml~osecl, hut 
the i)ther thret. flnslcs, dr-o wit21 open necks 
but bent j-crtzni?~cd unclcconz-clo~~~nwavcl, 
posed for foqlr qjcn i .~!~  

Could tllerc br a more conviilcing proof 
that the oxygen hacl no influence wh:~tever 
in p~oclncinq putrefaction, bnt lliat it was 
due to living matter, "grrnir," in thc a i r?  
It was a fine instance of the "scientific ure 
or the imagination. " "Germs" had been 
obscrved fYo1~i time to time, but had not 
heen genllrally accepted as the vcra causca 
of pntrefactioli. Thc exp~r iment  just re-
lated was tried abont 1867. The conmion- 
est, all-pcrvacling germs, the staphplococcns 
ancl streptococcuz. were not idcntifiecl and 
proveil to be the c.liirf pgogenic (pus-
protlncinq) organisms until 1581,fonrtren 
years after liister had seen them so clearly 
with his mind's cye! Exyen in 1838 when I 
pnblislicd my  "Surgical Complications and 
Sccj~~cls I had to prove of Typhoid Fcver" 
hy elaborate citatiol~s of experimental and 
c.lini~;il eviclence that the typhoid bacilllls 
itsclf could cans(. snppuration. and that it 

33'01 :t fn1:er account of t111.: in te~cs t lng  ex-
Ilellinert ni!h rcfc~c'nr*cs see niy ' ' .A.n~i~~nlEx-
;ie' ,ment:rt ion :knti JZctllc.rl I'~oglc'~q," pp. 2rl4-
90.5. 
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had actually been observed in the circn- 
lating blood-for the past ten years or more 
a work of supererogation. 

From Glasgow Lister went to Edinburgh 
11869) as the successor of his father-in-law, 
Syme, and contilined to experiment, to prac- 
tise and to publish, but only a few were 
convinced, among them being Syme him- 
self. 

O n  the continent in the early 70's Sax-
torph in Copenhagen, Thiersch in Leipzig, 
Volkmann in Halle, Nussbaum in Munich, 
arlcl Chainpionnihre in Paris were among 
Lister's earliest and en1,husiastic disciples. 
I11 America not much attention was paid 
to his work until he visited Philadelphia in 
September, 1876, to attend the Interna-
tional Xedical Congress held in connection 
with the Centennial Exhibition. He was 
made president of the Section on Surgery 
mcl read a paper on the antiseptic method. 

At that time I heard him and became 
fully convinced of the truth of the "germ 
theory" and of the value of his antiseptic 
method. When I went on duty at  St. 
Nary's Hospital, October 1,1876, I adopted 
the system (and was the first surgeon in 
Philadelphia to do so) and have never 
abandoned it. For me it changed surgery 
from Purgatory to Paradise. 

Cat the reception given to his paper a t  
our congress was anything but enthusiastic. 
The only surgeon who practically accepted 
Lister's method was that excellent St. 
Iioais surgeon, Johri T. Hodgen. But so 
hazy were the qeneral ideas of bacteria that 
in his ovn paper I-Iodgen speaks only of 
G ( germs" and "germinal matter" and had 

no idea of bacteriology as we now know it, 
for the science, and even its name, did not 
yct exist. 

In  the discussion of IIodgen7s paper 
Iie~vsoii aclvocated his then well-known 
v i e ~ ~ son the valne of clry earth as an  "anti- 
septic." CailniE of Toroilto rejected 

t o i o  the germ theory of putrefaction. 
Frank I-laniilton, of New York, while claim- 
ing extraordinarily good results from the 
open-air treatment and the warm-water 
treatment and other rival methods, "damned 
with faint praise" the antiseptic method. 
Kinloch, of Charleston, took the same atti- 
tude; Carpenter, of Pottsville, a Civil War 
surgeon, advocated chlorine in septic cases. 
Others sang pmns  in praise of "perfect 
cleanliness" and said they "used both car- 
bolic and salicylic acids, but not for the pur- 
pose of excluding germs." I n  the discns- 
sion on Lister's paper, Van Buren, of New 
York, doubted the safety of the spray in 
hernia and abdominal sections and Satter- 
thwaite, of New York, rejected the germ 
theory of putrefaction. 

I n  1877 Girarcl, of the TJ. S. Army,4 
became the enthusiastic supporter of 
Listerism. 

I n  1880 Markoe, of New York, while ad- 
mitting the fine results of Listerism, spoke 
of "its somewhat arrogant pretension to 
be the true and only gospel of the surgery 
of wounds."" 

I n  1882 Listerism was again discussed in 
the American Surgical Association. Ihiggs, 
of Nashville, endorsed Lister's method as 
"an epoch in surgery." Yet so limited 
was our knowledge of "germs" even then 
that warfare was waged only upon those 
"in the air." When these could be ex-
cluded he said '(putrefaction . . . fails to 
occur." Yet Briggs qualifies his endorse- 
ment by saying that the 
stlInemncy [of the antiseptic mPthod as corltlasted 
with nletllods of treatll~ent] . . . can not 
be ael~xonstratedby stntistics . . . and the pres-
ent unsettIcd opinion concerning the proper status 
of ],IS [Lister's] mctliod IS Clue in gleat measure 
to that fact. 

4 Circular No. 3, Surgeon General's Office,Au-
gust 20, 1877. 

5 A~ner.Jolcr. Jfcd. SCP., LSSTS., 1880, P. 305. 
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IIe emphatically ciissented fro111 the germ 
theory, anci added 

Carbolic acid is the keystone of the Listerian 
noimd treatment. . . . Tlie germ thoory is a t  fault  
and furnisl~es a very 1inst:~ble four~clation for a 
system of noiind treatment. 

n'loore, of Rochester, N. Y., proposed to 
exclude the air 

by pnssinq cn~honic acid g a y  directly into the 
place \$.here the operation is  to be performed. I n  
consequence of its being h e a ~ i e r  than tllc atmos-
phere it preorcupies the space ( !). 

Campbell, of Georgia, "did not believe 
that bacteria . . . are the cause of that 
condition [suppuration]." The various 
men named were among our foremost 
American surgeons. 

Lister's opponents entirely missed the 
great fnndarnerltal facts underlying the 
gem1 theory anci Lister's antiseptic method, 
viz., that infection in all its varioi~s forms 
was always of bticterial origin-a wholly 
novel and momentous idea. Each form of 
infection, e. g., tetanus, tuberculosis, ty- 
phoid, etc., i t  was soon proved, arose in- 
variably ancl solely from its own specifie 
lrind of germ. Whether carbolic acid or 
any other germicide was the best mas a 
mere matter of detail ancl not of principle. 

I n  commenting on this discussion in 
which one prominent speaker is said to have 
asserted that Listerisxn "is now dead7'-
a remark I do not find in the Transactions 
-The Lancet; a belateci, but then, and ever 
since, a real eonvei-t, truly said 

Xn~ely i t  is  too late in the day to contest the 
truth of tlie germ theory. 

Yet even a year later (1553) at the 
American Surgical Association while B. A. 
Watson, of Jersey City, fully accepted 
Listerism, other prominent surgeons of 
Philadelphia, New York, New Orleans, 
Nobilc, mil other cities even declared in 
the discussion that no surgeon in their 

6 Jn ly  1, 1882, p. 1088. 

cities or states used the method. 3lCcGra1~7, 
of Detroit ; llan-son, of Cincinnati ; Camp-
bell, of Georgia; I'rince, of Illinois, were 
L < donbting Thomases, " while Kinloch, of 
Charleston, and Nancrede, then of Phila-
delphia, aclvocated it. 

n n t  if its prog~-ess was obstructed in 
the United States, it? foes in Cireat Gritnil1 
mere even more strenuous and for a sea-
son more successful. 

In spite of the striking resulk in Glas- 
gom and in Edinburgh Lister mas looked at  
aslta~~ceas "unortliodox. '' 

In  1875 T l ~ eLancet7 had said 
there is leqs antiseptic surgery practised in the 
ntet~opolitnn hosp~tals than ever there was. 

At  the Clinical Societys in a debate on 
nnliseptic swgery in 1875, Xr. Maunder 
said with a fine, but, as the event showed, a 
too precipitate sarcasm : 

her. T~ister expects to prevent trai1m:ttic f c , el 
and . . . suppuration. 

Timothy FIolmes, while professing to 
have used antiseptics "for some years," 
declared his clisbelief in Mr. Lister's theory 
with regard to "germs." The Lancci's 
editorial on the debate said i t  was "evident 
that few of the spewliers either place faith 
in T~ister's theory or carry out his practise 
in Cnll. '' 

After eight years in Edinburgh Lister 
was chosen professor of surgery in King's 
College, London, in 1877. This was the 
last stand of his opponents. The British 
illedicnl ,Tournal, bowever, heartily urged 
the appointment of "the great surgeon of 
Edjnburgh. " 

October 1, Lister gave his first lecture. 
Ire tool< ns his s ~ ~ b j e c t"Rseteriology," 
though not using that title for, as Xtewai-t 
said, "as yet the science hacl not a name.''@ 

7 O ~ t o l ~ c r16,  1875, p. 565. 
8 I,oncct, Oi>tobcr30, 1875, 1). 628. 
D Tllc earlieqt instance of the ure of the word 

"bactcliology" I h:lr e found is a quotation dated 
1884 in the Oxf ol (1 Dictionary. 
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Stewartlo gives a vivid account of the 
dreary days during which he and the other 
assistants horn Lister had brought with 
Elin1 from Edinburgh wandered in the 
wards of other hospitals "heavy with the 
odor of suppuration" while Jister's own 
small -rmrds mere filled with empty beds. 
Instead of the Ed inbur~h  crowds of "500 
eager listeners" their "liearts mere chilled 
by the listless air of the 12 or 20 st,uddets 
who lounged into lecture a t  King'sv-only 
12 or  20 stnden ts ! 

But a nionth later the tide t ~ r n e c l . ~ l  A 
case of fractured patella was admitted and 
in violation of all surqical precedent, for 
in that septic era to open a knee-joint meant 
too often the loss of limb or even of life, 
J~ister boldly opened the joint, but with 
every antiseptic precaution, and wired the 
two fragments together. This elicited the 
remark from a distinguished London sur- 
geon : 

When this poor fellow dies, some one ought to 
proceed against that  man for  mal-practiqe. 

Gut the man got well. Soon after this a 
case with an enormous malignant tumor of 
the thigh, which had been declined by other 
surgeons, came to Lister. He amputatecl 
the limb and, 

the lnembcrs of the staff ant1 st~idents visiting this 
interesting patlent mele astoni*ed to find him in 
a day or t v o  qitting up in bed and readlng a 
paper, being free from pain and free from fevcr. 

A little later Paget and Hewitt both 
refused to operate on a lady of social im- 
portance TI ith a larqe tumor of the shoulder- 
blade. Lister operated in the presence of 
Paget and Hewitt and she recovered with- 
out suppnration, fever or pain. 

Yet two years later sfill (1879) Savoi*y, 
Thomas Bryant, Tait :md Spence, ~vhile 
claiminq to practise antiseptic surgery so 
far  as strict cleanliness was concerned, de- 

l o  W~encT:, p. 274 e t  .scq. 
11 W~ench,p. 278 et scq. 

clined to subscribe to Lister's doctrines or 
to practise his method. 

Rut the enthusiastic acclaim of the Inter- 
national 14edical Congress in Amsterdam 
in that same year set the seal of approval of 
the profession at large. This may be said 
to be the date of the general acceptance of 
Lister's theory and Lister's method. Lon-
don then capitnlated. 

In  1902, twenty-three years later, London 
made ample amends for its persistent early 
skepticism by a most generous outburst. 
The Royal Society, of which Lister had been 
president and from which he had received 
~TTO.medals, gave a banquet in honor of the 
jubilee of his doctorate. It was a most dis- 
tinguished occasion and T T ~ Smade preemi- 
nent by a happy sentiment by Mr. Hayard 
the American Ambassador. Said he, ad-
dressing Lister : * /  

My Lold, i t  is not a Profession, it is not a Na-
tion, it is Ilumanity itself ~vliich, with nncovered 
head, salutes you. 

Better, far  better, such a eulogium than 
the peerage which had been already be- 
stowed upon him. 

Having now traced so imperfectly the 
fortunes of the germ theory, let us see the 
results of Lister's labors. The first results 
are his own, especially in Glasgow. Thcre 
the horrible conditions he has so startlingly 
portuayedl2 should have made his wards a 
charnal house. 

The mortality in the other accident ward 
was so excessis~e that i t  had to be closed. 
But in Lister's ward, separated from the 
other only by a corridor twelve feet wide, 
for the nine months "in which his anti- 
septic system had been fairly in operation 
. . . not a single case of pyemia, erysipelas 
or hospital gangrene had occurrecl." 

The reason for his first attempt to apply 
1 2  Lu~acet,1870, I., pp. 4, 40, and quoted in nrp 

"Animal Experimentation and Medical Progress, '' 
pp. 216-18. 
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the antiseptic system to inan is well stated a1r.ead.y said in Ediliburgh, that on the 
in his very first paper on the antiseptic whole he was inclined to think 
lnrtllocl in 1867.11 He  wrote it noulil be bettcl if in every caie of componud 

T ) ~ ~  of diinitlolls rollSC(IIIPnCeS in f ' ~ f u 1 0  of the leg a ln~~uta t ion  done r~itliout flequency nere 
coinponad frnrtule, coatr:~sted n i th  the eotnplrte any att('1rll)f to P the lilt111 li 

in~rnnnlty fionl il:lnger to 11l'r or lill~h in simple nCllllis ill his paper 681 
f ~ a c t u ~ e ,  onc the :IS asis of r~ioit  itiiliing wc.11 
meIaric.IioIy far ts  in surgicaI prart1.e. of co~trpormd fracture. with only 10 deaths, 

a mortality of only 2.5 per cent.. and only 
TJTell rnieht he say this, for while silnple of tllese 19 tlcaths lvas from sepsis,or 

fraetnres liad pmc.tical1y no n~ortality, the 1 ,~o r  1 cerlt.. 
rnortillity of conlponnd Uracknres was all lJI ~~~~b~~~~~ insallitary hospital in 
t h e  way from 28 to 68 per. cent. ! I n  this, 1 \ ~ ~ ~ ~ i ~ 1 ~ ,lthic.l biqter ,,isite(1 in the suln- 
his first paper, he reportecl in  detail eleven mer or of 1875,he s ta tes lqba t  
cases, ~ r i t h  one death, an  ~ l l ~ l ~ c a ~ i l  	 l,yernia had beenof mor- 
tality of only 9 per cent.! 	

vcrj frec~nenta n d  hospital ganglclne wl~ieb made 
r 7Ihns encouraged, he atlaclced wit11 all itsappearallce In 1872', becolno nnlllially a 

e ~ ~ u n l l g  ('b~e('iallJ' in 1874 i thappy oatcoune ~ ~ X S S ~ S ,  liloro and Inore fliglrtful s cou~gr  ~ u ~ t i l  
that bane of surgery in  those septic days, tiad leached the astounding prollortion of 80 l,er 

tllal occlrrrctl in the hospital, ahsces5es of t].lespil,e. Be i t  ohserved too 	 Cc~lt.of all ~ ~ o u n d s  
that lollg to el,lpsc be- 	 ~vlletllcr aecide~ltal or inflicted by the snrgeon! 

fore t11r tubercle bac.illns, the cause of such dfew trying every possible different 

abqccsses. 3vas discorrered by Koch (1882). rrletliod of treatment and still being unable 


From accideiltal woimds i t  was but a stel) to cornbat hospital gangrene and pyenlia, 
to delil~cmtely inflicted wouncls. i. e., sur- Nus.;baam fitlally adopted Lister's fnll anti- 
gical operations. Eere  too preventive anti- septic treatment and from the beginning of 
sepsis gave eclrlally valnahle results. 1875 they had "not had one single case of 

Tlisler, how eve^,, Tvas much more given to hospital gangrene . . . and mere doubtfal 

c~stablishingprinciples and lncthocls than whether they had had one case of pyemix"; 

to statistics, but some of liis early disciples and 


prrbljshecl striking proofs of value of tho conraIeseent ~n~t ls -n l l ieh  prcvion5ly ?lad 


llis nrethocl by contrasting ?.heir former we- 1 (%en filled and ovclflo-~\ing conrtantlg--Lister salv 


sillts with those which follotrc~l Ihe accept- 	 sf:~n(Jing on^ after niic~th c ~rmpty, because pn 

tienix, 110 l o n g c ~  :iffer'trd with hospital gangrene, 


ancp of the germ thcory and the adoption rccwveiccl nine11 lilole rnp~d l j .  

of Tlister's antiseptic treatment. 


'Plms Dennis1* (1890) snjTs that I n  Ilillle Vollrinann17 was ope]-ating in 

an  estrcmely unlicalthy horspital in  small. 


T11e tillie is  nitlrin my onn reeolleetion xhen, 
overcro~vded wards, with the toilet room.;: 

in Relli~vne TToipitrrl, nmputntjon ma\ i~ximcdiately 
IJeil'oi~xictl as n rol~iiric tre:~tment to l~rcvent blood opening directly into thcin and a large drain 
poiconing, upon tile ailnlittance of a co~npound running clircctly undcr~lcath. 'It n-as so 
S r a c t ~ ~ r c ;:ind mas consitlerea by ~ , . i l .  ) 13,~1902, ~ b ~this operation 1.i ~a l l l e ron ,  >led.  jell,., ~ ~ ! ~

si1ryeons x4 on^ering to Ihe p:itient tile olrly clrancc l,p. I.$$-&.",. 

of recovery. l c  Brit. Med. Jozir., 1875, 1I.,p. 760, and " T ~ i s - 


This but corrobordes n-hnt Xyme ].l:,d t " " ' ~ pvc11ks7" I*.)1'. a48. 
1 7  "T2jstcl's \iTorBs." TI., pp. 219-51, Bril. 

1.3 Ltr~iccl,1867, I-., 11. 326 c/ sf(?. u n d  TI., 1). $15, Xed. Jour., 1875, II., 1). 709, ancl Tiiud[)ninter 
arid T,ister's 	 "Collected P:~pcrs,'' IT., p. 1. (\'olBm:~r~n's :assist:mt), Dez~lsclc Zeil. f .  Chir., 


$ 4  ilrcdicrrl A'ctus, hlwil 19, 1890, 1). 4'13. Octol)er, 1876, 1). 'I 87. 
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bacl that i t  had been condemned to demoli- 
tion. I n  the two years after his introduc- 
tion of the antiseptic method in  1872, no 
single patient surfering from con~po-und 
fracture had died either from the fracture 
or from a necessary an~putation, nor mas 
there a single death from secondary liernor- 
rliage o r  @ngrene. Ko case of blood poison- 
ing had occurred for a year and a half, 
though sixty ampntations had been done. 
Jus t  belore Lister's method hacl been in- 
troduced, of 17 amputations 11 had died 
from pyemia alone, a mortality of 65 per 
cent. J u s t  after adopting Listerism the 
death rate of his ampulations fell to 4 o r  
5 per cent.ls 

IIospital gangrene had been as i t  were 
"blown away" by a puff ("weggeblasen") ; 
not a single case occurred. I n  Lind-
painter's extensive tables of Nl~ssbaum's 
cases one is strucli, on glancing over them, 
to see how hefore the antiseptic method mas 
adopted case after case is marked "died," 
"died," "died," and in the later tables, 
after its adoption, almost a uniform "re- 
covered," "recoverecl, " "recovered. " 

R u t  the most striking testimony to the 
value of Lister's servictis to suffering hu- 
manity is not the statistics of the mortality 
in amputations, compound fractures, puer- 
peral f e v e r l b r  in any single disease or 
operation, but in the enormous ancl success- 
fnl  enlargement of the beneficent field of 
surgery. I n  my own early days "before 
Lister" the common operations were 

1. Amputations. 
2. Ligation of arteries. 
3. Removal of external tumors. 
4. T~ithotomy. 
5. 	Traclieotomy, chiefly for croup and 

foreign bodies. 
A few resections, colostomies, trephinillg 

l a  La~zlcet,1881, II., p. 281. 

19 Sce the extraordinarily interesting paper by 


J. Whitridge Williamq, Jour. Am. iUed. Ass., April 
22, 1911. 

(when nnavoidable) and herniotonlies (for 
strangulation) were done. Ovariotonly was 
never clone until the tumor had become so 
large as to threaten life, and even then op- 
eration was denounced by many as wholly 
unjustifiable, for i t  had a mortality as high 
as two out of every three cases. The head, 
the chest, the abdomen were ticketed "iVoli 
me tn~agf?~e"except in  the rare cases -when 
operation was absolutely unavoidable. 

I usecl to wonder why the students -rn 
"Rab and IIis Friends" rushed to the arn- 
phitheater to get the best seats to see Syme 
a~npntate  a breast-a so very common op- 
eration nowadays. B u t  then I recalled the 
fact that even in my student days, when 
anesthesia was the rule, capital operations 
were rnrc. Rnt  in the preanesthetic days 
operatiolls were f a r  rarer. Tn the five years 
preceding the introduction of ether a t  the 
IlIassachusetts General Iksp i ta l  the entire 
fa,@ 	only performed in all 184 operations 
or t 7 ~ e ~opcratio?bs u unzo?ztI~. ' I n e n  opera- 
tions had become not only painless, but safe, 
then the number performed increased al- 
most a t  a geometrical ratio, so that at  pres-
ent the numbers even of single operations 
by single surgeons-e. g., of ovariotomies, 
appendectomies, goiters-nio~xnt into the 
thousands. What  is still more gratifying, 
the usual death rates of most capital opera- 
tions in the pre-Listerian days of one pa-
tient in  four, in three, or in two, or even 
two out of three (!)  have been changed to 
one in twenty, thirty. fifty, or to even less 
than one life lost in one hundred or even 
one in  two hundred operations! 

It is impressive-most impressive-to 
call the list of only the most frequent and 
the most important of our present opera- 
tions. Were RIott, Bigelow or Pancoast- 
all of whom I reniember well-to come 1,o 
life again they would wonder whether we 
were 	not stark crazy. 

mailto:@ngrene
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r ll h e  following list I have made-currcq~te 
c'n?at)~o-on the instant. 

Anrpntations are f a r  7 ~ s sfrecluent. After 
a sirrgle battle in the Ri~ssian campaign, 
Larrpy, Napoleon's great surgeon, per-
formed not lcss than 200 amputations. To-
day o l  200 similar cases, sometiliies even 
wit11 wountls involving joints, the great 

C ' J O ~ I I ~ ~ I X Sis attacked for cancer n r ~ d  the 
reinov:~l of foreign bodies; large portions 
of the chest wall are rernovcd for olil 
crnpjTemas. and tl-IPlungs call now be oper- 
ated on a t  leisnre, thanla to insuflation 
anesthesia. 

Ti1 the nb(Iorne11. the various operations 
on the stoniach, cvcrr to its total rxtirpatioil, 

recover witl~out :~mpi~tation. majority ~ ~ - o n l d  are too lnariy to riame i n  detail; and wit11 
Polma1 ligations arc f a r  fewer. 
Exter~ial  tumors of ally size are llow re- 

moved fvorn nll parts o l  the body ~r i thou t  
Pear of erysipelas, wliich so worried Sir  
Astley Cooper hefore he operatccl on the 
king For a simple wen. The mere fact that 
any tumor is internal-insidr the head, the 
rdheaf, thc abdomen, or the pelris-has prae-
tically no influence on the clccision whether 
it shonld or shotll(1 not be removed. 

'l!~*cphining--even for  exploration--is 
Prt.ciuent and per sc involves slight danger. 
as in decompression. 

M:lrtin, of Rcrliu, has done ovpr 1,000 
ovariotomics. with a niortnlity of less than 
2 per cent., and the nxayos from 1905 to 
1914, incl~~sive(the only p e r i d  for which T 
had t l ~ c  annual reporLs at  hand) ,  reported 
609 casm with 5 deaths. or eirrht tenths of 1 
per c w f .  Colostomy and eiltcr:)slor~~y are 
frequent. Many thousands of hernias 
havc hcen c~xrecl by operation, with pmcti- 
eally no mortality; and if done early in 
strai~gulwtion, with sliq21t mortality. 

The 1 1 e ~ ~ ~  the heacl a f tack~ ,surqcry of 
tmrrrors even of the hypophysjs. punetare.; 
thc lateral altd the fourth veutricles with 
imyx-rnity, successfully extracts foreign 
botiics nnd in some cases relieves epilepsy 
and niental rlerangements. 

Tn the neck simple g o i t e i ~  even of large 
sizc are removed, with a mortality of 1and 
2 per cent. ; anti laryngectolny js common. 

111 the (ah~st, that very citadel of life, the 
heart itsc~lfis sut~~recl  fur  gunshot and stab 
mrountls, saving one life out of two;  the 

a sncccss that is trlrly marvelloas. T'Va pl:ly 
with the intestines a t  ~vill, opening thein for. 
Corc.ign boclies nnrl for drainage of the con- 
tents, relrio-iring \vli:rt we wish, an;~stornosing 
them and short circuiting their content.;. 
'I'umors of the livcr linlcss malignant are 
cxtirpatetl with a very low mortality and 
~ ~ - o ~ m d sits substance treated with of arc 
bucuess: gall stones arid qall bladdrrs are 
rcmovect every day:  the sprecrl is anchored, 
s~lturerlor. removcd a3 we find l.)esG the 
pancreas is no l o ~ ~ g e rinaccessible; thr 
Iriclney and the uretr>r, like the stolnacl.1, 
havc thc~ir owil list of operations f a r  too 
long to rchcarsc. 

In I l ~ e  pelvis the hli3titl~r is opened and 
partly or even wl-lolly extirpated; the 
prostate removcd : the ntents, the ovary, the 
tubes, the parovaria have a long list of 
life-saviaq, conifort-giving operatiolis to 
their creclit. 

We w t u r e  and nnastolnose nerves; we 
suture and anastomnose hlood vrss~ ls  even 
in the newborn, xire criss-cross tlie circu- 
lating hlood to prevent qangrenc, an t l  endo-
anenrjimorrhaphy has practically banished 
the IIanteriaii operation for anenrisn~ and 
snveil many a limb and life. We transplrlnt 
sliin and bones and jointr, atld even half 
joints, with success. To all these we have 
adtieti the X-mgs, the serum and vaccine 
treatment of many surgical disorders and 
are gradually throttling disease, sometimes 
a t  its vclry birth. 

It allnost takes one's breath auvay! Yet 
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i t  is an incomplete arid ever-lengthening 
list ! As 11Iurnf0rd'~ well says : 

Daring has become conservatism; rasl~ness has 
become common sense. 

Practieaplly our ability to do all these life- 
s ~ ~ i l l g  tlze re- operations 4s tlie resldt of 
sea,v*cJies, the experiments, anrl the achieve- 
ments of Lister and his followers. Had 
antisepsis not made all oparatio~.ts, including 
the opening of the Jiead, tJie chest, the abdo- 
me??, a d  tlrc pelvis, safe, we sJzoz~ld still be 
practisi.rlg the very limited surgery of the 
GO'S. Every year tkozisands whom now we 
restore to life ant8 ?zrr.cltl% would still be 
duinrl. 

\T,T~hatnow are the prospects of Listerism 
in the present horrible war? I have so far  
lxsecl the term "antisepsis." Asepsis is a 
later and a natural development of anti- 
sepsis and in civil life is of course prefer- 
able. The underlying and enduring prin- 
ciple of Listerism-tlze germ theory-is the 
same in both. There is no fundamental 
antagonism, but really a fundamental 
agreement between the two methods. 

In the present war the surgeons whose 
papers I have so far  read are almost a unit 
in favor of the antiseptic rather than the 
aseptic treatment of the wounded. They 
are right in my opinion, and the reason is 
plain. Comparatively few of the wounded 
reach hospitals with uninfected wounds. 
Milcl wounds, and even in some cases severe 
ones, if they can be dressed soon after being 
inflicted, heal readily. 

Sir Anthony Bowlby'sZ1 striking descrip- 
tion of the conciitions in the trenches shows 
the difficulties very clearly : 

I n  this trench warfare, if a man is hit, he often 
falls into filthy mud and mater, which may be 
thrce feet deep or more. The trench i s  only two 
and a half feet wide. It is night, you can only 
grope about in the dark and can do no dressing of 
any kind, fo r  you can't even pet any clothes off 
in the dark, and in so cramped a space, and you 

20 I<eenls ' l  Surgery,' ' I., p. 76. 
21 JOUT. Am. Med. Ass., April 10, 1915, p. 1257. 

must t ry  to get the man away to a "dressing sta-
tion" half a mile distant, and thence to a field 
ambulance. I f  i t  is daylight, you can't get  the 
nian out of the trench a t  all, and he may have to  
be kept there for  many hours, because he would 
certainly be killed if he were got out of the trench. 
/\nil the water in tho trenches is hopele3sly pol- 
luted and soaks his clothes and his wound. Large 
lacerated wounds, and especially bad bone 
smashes, a re  so contaminated that i t  can never be 
possible to render them aseptic. 

There is a noteworthy difference between 
the results of the wounds in the case of the 
trench-inhabiting soldiers and the wounds 
of sailors. The latter escape the dangers of 
the soil-infected trenches. 

Sailors with the most severe type of wound, 
ragged, irregular, with uneven surface produced 
by herniated muscle and retracted severed fibers, 
11snal1y have recovered promptly. Soldiers suffer- 
jng from slight wounds have often had them con-
taminated with bacilli from the soil; particularly 
the anaerobes. 

I-Iypertonic salt solutions like sea m t e r  
are actually remedial by promoting f,he 
flow of lymph and serum in the wounded 
tissues. 

But in a very large number of wounded 
soldiers, possibly the majority, hours and 
sometimes even days of delay ensure infec- 
tion and then the surgeon is face to face 
with the one overwhelming surgical prob- 
lem which has so far  baffled all our efforts, 
viz., how to transform a septic wou?zd into 
a+%aseptic wound and keep i t  so, and a t  the 
same time lzow to combat the toxins already 
rlifused t7~rozcghout the bod?!, but with-
oz~t doing harm to the patient himself. 
C h e ~ n e , ~ ~Ehrlich, Wright and Carrel are 
all a t  work and i t  may be that the happy 
day when this, the most pressing and 
nrqent problem in  surgery, shall be solved, 
may come through this devastatiilg 

22 Lntzcet, February 27, 1915, p. 419. 
23  I n  the British ~ i e d i c a l  Journal of April 10, 

1915, a most important article by Sir Almoth E. 
Wright on "Wound Infections" is  begun' This 
should be very carefully read. On pp. 735-38 of 

http:oparatio~.ts
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llear~tiiiie S o ~ x t t a r ~ ~  extols plenty of fresh 
air  or hetler still of oxygen (onr old sup- 
13osetl enelllies it1 the 60's) and saps 

l fcn  1~1th ~rountis 90 foul that their presence In 
the wards could r ~ o tbo &~cr~l!lt,t?d,ucle  plaeed, 
suitably protected, in the open alr, tho wounds 
being left  rxl-~osod to {lie ninds of lieaoc,n, co~e red  
o l~ly  mitlr a thin piece of g:nl/;e. The rcsnlts welc 
:ilrnost inagicnl, for  in t n o  or tlirce d:~yys tire 
nonnds lost their odor and b e p n  to  look clean, 
~ r l ~ i l e  patielit 5lgn.; of tlre poisoning the lost all 
nliich had been so nrr~iJ<ed bcfole. 

Of tetanns in onr Civil W a r  there were 
in the TTnion arniy in all 505 cases anrl 451 
deaths, 89.3 per cerit. I11tlze TTT,lr of 1870-1 
in the Geri i~at~ ai-niy there were 294 cases 
and 268 deaths, or 31.1 per ccnt. In the 
present war there have hcen many cases in 
the allied armies in the vest, but I have 
seer1 no nun~bers  or percerrtagrs. I n  tlzc 
(Yrernian arniy, however, Czerny" says that 

tile glentest d:~nger to ilr? nonndcd had Exen te  
tanus. Of 60,000 ~vonnded Bavarians, 420 dc-
reloped tctanns, ~chieh proved fa ta l  in 240 eases 
(37.1 per cent.). The proplrylac,tic 5alnc of the 
tetanus sertum h:~d been establiilred, but its exten 
sivc elllrrloy~~rent mas llot always feasible. 

r 1Ihis  is a far larper percentage of cases 
than in  our Civil war, o r  the P r i ~ n c o - l ' n ~ -  
bitin War,  but the mortality is f a r  less--- 
probahly due to the even partial employ- 
ment of the scrinm. 

During the Civil W a r  I never saw a case 
of "gas yangrcne" which has been so prev- 
alent and dangerous in  the present war. 
Thc soil of Belqinm and France, which har 
k)een cultivated ancl roamed over by aninials 
for  ]nore than tn.enty cen t~~r ies ,  is highly 

infected. Over ten different gas-producing 

bacteria have been found. 


tlre sarric JOLLTI?(C~for Apljl 24, 1915, i$ another 

w r y  ~ m p o ~ t x n tpaper giving ful l  clirec~tions for  

tre:rirnrlit. See : ) 1 ~  an iiltcresting cdjtorinl in the 

Jo~c,r~crlr l ? r ~ e ~ i r r ~ i ~  23,
J[ccl%cul Assoc~afio~a,bray 
1915, p. 176.5. 


22 Brit. 3tcd. Jour., llarclri 20, 1015, p. 501-. 

25 Brit. Xed.  Jovr., Maltall 20, 1915, p. 521. 


Sidney Rowlancl's ~ x ~ e i ' i m e n t ~ ~  well sho~rrs 
the vir.nlent i ~ l f ~ c t i o n  Xhakingof the soil. 
1x11 some of the soil frorn the trenchrs with 
some water, he illjccted a Few drops i r~ to  a 
gni~~en-pignri(1 i t  was dead in eighteen 
llours ~ i t h  11 idely diffixseil gas gangrene. 
Soldiel.2: have died from the disease i n  
thirty-six hours. 

Drlormc has advised, as the germ js a n G -  
~ ) b i c ,  the injection of peroxide of hydro- 
gen. I I a ~ ~ t n ~ a n nlselieves i t  ucerlf~xl to opeti 
llie ~~orxndsfreely ancl ernploy thorough 
irrigation with tho peroxide2'-a most im-
portant procetlixre. Fnrly trc.atme11t of in- 
feded  wounds even in c a w  of gas ganqi0ene 
rcsaltetl favorably in the hands of Cayin. 
Of 158 cases receired even u p  lo  EoTty-eight 
llouvs after baltlc all recovered in spite of 
their serious nature. Among those received 
after four or five clays' transportation the 
lrrortality reached 10 and C V P ~20 per cent.28 

I have related the terrible mort:llity froln 
typlioicl in  the Boer and the Spanish-Amer- 
ican mrarr. The one bright spot in lhe pres- 
ent war is the conqncst of typhoid. Tn 
spite of greatly increased nnmhers and of 
most nnfavoral~le sanitary conditions in the 
trenches as I have s h o ~ ~ ~ n ,  conclitions which 
in former wars would have given rise to 
tlreadful epidemics of typhoid, the Collow- 
ing statistics in the British arnly officially 
given to Parliament on IIarch 4, 1915,29 
show emphatically how -crclI this scoilrge of 
every past campaign has been conquered. 
There hncl been only GO6 c:rscs in  all: 247 
among illc partially ( 136) and fully (111) 
jnoculnied, with tmro deaths (0.81 per cent.), 
and 359 among the unprotcctetl, with 48 
ilcnths (7.47 peu ccnt.), over nine times as 
many deaths proportionately ! The one 

Brit. Jlerl .  Jour., Worelt~ber25 ,  1914, p. 913. 
2 7  J071~. Am. Ilea. Ass., J:inuary 16, 1915, p. 

939. Sce also Lnirsorl and  Wi~itclrousc,Brit. Jozir. 
,Starc/., Jali~~;irg 9, 1915, 1). 411. 

2 h  J O ~ ~ T .,2111. X e d .  Ata., Janusly  16, 1915, p. 259. 
z " i ; r ~ t . 111(d. dovr., Lfarcli 13, 1915, 13. 485. 
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reason for this splendid showing is the use 
of the antityphoid inoculation. If instead 
of its being only vo'luntary in the British 
army it had been compulsory as in our own 
army, the results would have been even 
better. And yet a blatant band of men and 
women both in England and our own coun- 
try are doing all they can to oppose the use 
of this life-preserving remedy ! 

Let us now in conclusion take a general 
review of the surgical progress I have SO 

inadequately slietched. 
During the horrible days of Par&, Bell, 

Simpson, and our own Civil War there was 
still gradnal improvement, but no funda-
meqltal change occurred for three centuries 
after Par6 introduced the ligature and 
banished the boiling oil. 

But about the n~iddle of the nineteenth 
century, and especially in its last quarter, 
experimental research took the field. 
Everything that could be put to the test 
of accurate experiment in medicine and sur- 
gery was thoroughly investigated phys-
ically, physiologically, chemically, micro-
scopically, biologically, bacteriologically. 
I~aboratories were founded and research 
worliers vied with each other in countless 
investigations. A flood of light waq thrown 
upon every problem. And see the result in 
the long list I have just read to you ! Medi-
cine proper, obstetrics, all the specialties, 
sanitation and hygiene, furnish equally im-
pressive calendars of progress-principally 
the rcsnlt of experimental research. 

Chief among these experimental re-
searches were those of Pastenr (01whom I 
have said fa r  too little for want of time) 
anil of T~ister. They inaugurated a wholly 
new era in surgery. 

Then followed the battle for the germ 
theory and antiseptic surgery, ending in 
final victory. Meantime a new science, 
bacteriology, was born. 

Sext came the wide extension and appli- 

cation of the new surgery to almost all the 
surgical ills that flesh is heir to. The 
wonderful results to both life and limb that 
I have recounted have naturally followed. 

Even amid the disabilities and obstacles 
of war itself Lister's work has been a boon 
beyond price. 

While the soldier and the scientist have 
been busy devising ever more frightful 
engines of destruction to maim and i,o kill, 
we surgeons have been equally busy devis- 
ing means for saving thousands of lives and 
lirnbs in civil life, and even amid the car- 
nage and savagery of war. 

Surely our hearts should be lifted in 
gratitude to God for giving ns such splendid 
powers of reasoning, experiment and re-
search-all for the service of our felIom 
men. 

IT. W. KEEN 
----- 

THE TFENTIETIT ANNIPEI1SABY OF TEIE 
NEW POBK BOTANICA4T, GAEDEN 

T H E twentieth anniversary of the appro-
priation by the City of Ncw York of 250 acres 
of land in  Bronx Park for the use of the New 
Yorli- Botanical Garden will be commemorated 
a t  the garden during the ~ c e k  commencing 
September 6, 1915. Botanists from all parts 
of North America are invited to attend. The 
f ollowing program is planned : 

Xondng, Sep ten~ber G 

Assemble a t  the Garden as convenient i n  the 
morning. 

1:30 : Lunch a t  the Garden. 
2 :30: Addresses of m~eleoli~e and an account of 

the history of the Gardcn. 
3:30-5 :30: Inspectioil of a portion of the 

grounds 	and buildings. 
5:30-7 : Visit to the Zoological Park. 

Tuesday, Septe?nber 7 

10:30-1 : Session for the reading of papers. 
1 : 30 : Lunch a t  the Garden. 

2:30-I-: Session for the rcading of papers. 

4--6: Inspection of portions of the buildings and 


grounds. 


