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HUKRTEER'S IDEAL AND LISTER'E FRACTICE.
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Br.,

0x this day, the 190th anniversary of his birth, we com-
memorate the services of John Hunter to the science and
the art of surgery. In this year we celabrate the centenary
of the birth of Lister. Hunter and Lister. From all wio
have ever served the cause of surgery these two stand apact
by reason of the immeasnrable gifts which they have con-
forred upon their fellow.men. May we to-day recall somoe-
ithing of Hunter's work and of his ideals in respect of
the conguest of ﬂmeaum, which the gemius of Lister muide

possible |

Man's life is warfare. The individual, the whole rmee,
iz beset by foes—unresting, relentless. Against them our
defence, if we are ever to subdue them, must he carciully
planned, and diligently strengthened, Buot defence, howover
stubborn, is not enough.” Attacks designed after scientific
study of the enemy strongholds and methods, and launched
with impassioned zeal, must never for one instant falter,
Not all our attacks meet with success, We are cheersd
when we pain some notable vietory, vel when we soffor
defent, as wave affer wave of our mlvance is cheeked an:d
repulsed, we do not lose heart. Failure inspires us to fresh
and still more eager endeavonr.

In this year, the centenary of Lister, we rejoice lo
acclnim the greatest vietory ever won by man against
hiz onemies.  We whe are in active work to-day are perhaps
unable to messure the foll extent of that victory; for
durning the long fight. lasting almost exactly sizty vears,
our standards have been a0 changed that we cannot troth-
fully compare our work with that of our intellectusl
ancestors,  Operations from time immemorial s0 mortal s
to be prohibitive are now freely performed without anxiety,
ﬂp@rﬂﬁﬂns erly unimaginable are now matters of
everyday oceurrence.  The mere tale of such work done
does not adequately illustrate the change. On my last day
a% s n on the full staff of my hespital T performed
six ahdominal fqmr:.tinmi Not one of these was 'prm.ligi |
by any member of our staff during the vear in which
1 became howse-surgeon, nor had such o dinpoosis as was
made in three of these cases, and verified at the time of
operation, over then been attempted in the history of
medicine.  Above all, o statement of facts and a comparison
of methods does not in adequate degree convey to our
minds thé difference of outlook; of the intellectual and
IJII'II:I.II].I u.[lpml.ch of ‘s man to his daily taszk, as between
the surgeon in the days before Lister and since. It is
barely possible for us to imagine how men felt about their
duily work when an ominent surgeon could speak of his
hospital as a ** house of death ' ; when hospitals © were
little short of pest-houscs,” as Lister said;* and when the

ressive mortality compelled the closnre ol‘ wards or of

Dli?;h hospital for months, lHI*-Il the' curse wais ||H:Hi
from them. o

The o incalenlable benefit to humanity, is dma tn-
o man—Lister.? - Before Lister’s time the surgeon dreaded
the almost inevitable consequences of his operation.  Lister
made surgery so froe from risk 'that we now may say that,
with due eare in the detailed application of the lessons
leamnt from him, it is no longer the fatality of the npe'ra-
tion itself which is fearsd. 1In these days, when a patient
dios 1t 15 not because the operation leaels o seplie com-
plum‘h.un. which he cannot withstand. We fear for him
chiefly, if not ‘only, when thie extent of the operation is
inmufable or Wl n the most sensitive vegions of the

ily, mi.nnm remote and  almost  inaceessible, are

“the individual who fails,

astounding victories,

attacked by methods which half a contury ngo were bevond
the wildest dreams of the most adventurous mind. Our
main concern in these davs is with the condition of the
[I.I.It]'.EIIl before and sftor l'.IJH"'I'J,I.I.].ﬂ:I'I. We seek to make him

s safe for surgery as surgery has been made safe for him,

Lister, in.short, has made all the methods applied by the
&IH p;wn almost devoud of risk in themselves. The risks run

o dependent upon accessory factors—upon the state of
“u‘- paticnt, the nature and extent of the dizsease, the
intrinsic suscaptibility of organs, or the anatomical con-
ditions  responsilile for the difficultics which must b
surmonnted.

Do we fully realize the implication of all these state-
ments®  We are at the end of an epoch, indisputably the
greatest in our history—the epoch in which manipolations
by the surgeon have been robbed of the prolubitive dangers
which Formerly repelled. Now when failure comes it
not the metliods of which Lister
laid the eternal and wnshakable foundations. Lister by
his genius recruited an avimy of surgeons which has gained
The homan bedy from crown to too
hns for all time become our indisputable kingdom, within
which we may come amd po at pleasure, undismaved by
the pestilences which menaced ns befors Lister forever sal-
jl_|gul.u|l ol enemies.  Lister is e ‘.Iiigﬂ.ili.ll of tle men

.
s

of Life.
We who inherit the |1:|:| fous iL LTy of Lister must not he
ontent illi'l.'i'l_\' fo l."'ll_llJ]l and 1‘-.["#”1 o !|||"|||“|H'-| able

hervitage. No_great teacher measures his suceess in con-
templation of his own efforts. - Hiz greatness lwes rather in
the work which he inspires others to do—in the tradition
not of past accomplishment but of future devotion, 'i'r:nli-
fions are fostered and incirensed not hw romtine abservan:

of ancient ceremony, nor by mute obedience to outworn
ereed, but v active faith forever secking new truths and
exploring new paths, in conformity with the old spirit and
with wnchoapgimg devotion to the grest ideal of which the
tradition iz the shvine. There is immortality of the toml,
The

anid |||||||||-|l.,i.’|l__'|. aof the resureection. Ful:ll1r of a Ereak
teacher is Born again inchis pupils. What, then, are we
to do with Lister's gift to mankind? We nse it already

=

o the immense advantage of the individoal sufferer: &

therapentic weapon of wnapproached perfection, we are
making it, and we mmst continue, in increasing. degree, to
make 1t far more than that, After the glreat wWar thie

statesmen of Eurape, moved by the highest ideals, sought,
not perhaps wholly in vain, to convert the allied victory

into lasting- pesce: The statesmoan’s  wdeal @5 a waorless
world. War 48 to end war. Ideals are not so much For
capture as for pursuit, and though the statesman may

never attain his ideal, yet the happiness and progress of
mankind surely depend upon the grim amd perhaps endless
struggle to roael it B, too, for ws sargery must boe
regarded as the most. powerful weapon of research upon
man and animals ever gmiven to our hands: and the ond
of research i not- the cure only, but, far better, the
provantion, of iliseasg,

. Huxten's Toear.

The  Oration. 1 H:u.h ~now the honour  to deliver: was
fonndod 114" voars npo as “ a lasting mark of respect to
the lake Jnhrl Hunter,”'? © Lot us-tuwen to Hunter, the
Eroatest sur geol) of all the ages hefore Lister, and see how
be regarded the art.bo practised. : In the opening INtum
of each_surgical. conrse Hunter auul Ly, hn-, sltlents ;

“ The Inst parl of SHrEery, |'l-|'|.|‘|.l‘-l_'. 1|-|:-|:|E.l|:|:lu:|. :-»_a reflaction on
the Jealing art; dbis a lavit nekaowladgemont " of ihe insufficiency

of subgery. It s like an dafmed sayage who atiemplz iir got that
by force which a-civiliged man; would get by stratagem,”
Tn his Freatizse on e Vreaerenl ~Ihzease * & work more

frequently - quotéd for its glaring errors than for its pro-

found truths, - he indicates one of the ways which lead
to 'this 'nlml, the prevention rather than the cure of
discase, Ho writes:

£ '”M dhnm in Eﬂn‘_ﬂl ghould ol anly be curpd bl whon ik

ble provented, it will nob be improper o mliow, a% far as
for in this discase we can with
ita origin being known." Ho

[3450]

i prossi
wi know, how thal may be done:
more certainty prevent infection,
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then adds, ¥, . . corrosive sublimssle in waler, aboul a grain or
two ip cight ounces, hos been kpown 1o prévent the catching o
the disease :

Hwmter antivipated . that o - time - woulidl-  come when
surgery, gaining much from the general advande of know-
ledge, might be rendered both knifeless and bloodless, 1 do
not speak with' irouy when I say that Lister's work has
lronght us apprecinbly nearer to Hunder's ideal. It is true
that its first effect has beon to increase o lundredfold the
nf:l:'rJlLiu:Iw Jh:'u:'l.i.u-\d, aaid to enuse an advance into terri-
tories never bofore subduoed. ™ The advance wWas Limorous,
lindting, and at first so unsafe that the men who led the
thought of the day, whose stubbornness was iniguity, whose
changeless idolatry was the worship of the images of their
fathers, did not hesitate to demand that he whe practised
snch o deadly operation as ovariotomy shoull be indicted
for manslanghter. Lister so taught us that to-day, with
fittle risk and witly incomparable advantage to our paticnts,
we, strong in the Ffaith that our fathers rejected, not
only  attack disense with remedial operations, we also
seck out and expose, wo inspect and study it in its
decpest recesses, and in its earliest structural manifosta-
tions, sometimes discovering its couse, or at least its

impressive antecedent, and often tracing the lines of its |

gradual extension, We are at last coming be appreciate
the reaction of living organs wpon ench other. As T have
clatmed on earlier cecasions, we have created and are
slowly building up knowledge from which our prodecessors
were  completely  debarred—mot  new  science, but  new
vision of an old science: the pathelogy of the living. This
branch of surgical learning will continue to prow, and
therein surely lies our hope that sargery may ome day
help to end sorgery, by enabling us to discover low those
earliest processes of dizease may be inlibited. Some claim
thiz as the era of preventive medicine., Is there not pre-
ventive surgery also? Hunter was possessed of an ddeal,
Lister gave the power to realize it., We too wage war to
cnd war. Y Pereant arme bellice.” 3

At the end of a long, arduouns, and trinmphant surgical
enmpaign we, i we are prudent and foresighted, shall
survey our equipment and onr arsenals and consider the

strategy of our next advance. The military leader of to.day
secks help from every hramch of sciemcee; the wvictorious
leader is he who best knows where to seck the help

of which e iz in need; who has the genina early and
guickly to perceive how all new knowledge can be hest
applied to the art of war. Surgery too iz warfore: its
aclvanee is conditioned by contemporary progress in every
branch of science, and its virtue lies in the number and
the vigour of its allies. Into what alliances, them, has
surgery entercd with other branches of knowledge?

SURGERY AND THE ANCILIARY Sciexors,

The science of physics has brought radiclogy to our aid,
and the discovery of the ® ray has rendered the living
Body translucent. After an opague meal these rays dis-
close the normal movements of the alimentary canal, and
we learn, as in no other way, the functional anatony
of the intestine. Any defect of outline may reveal a
structural deformity and porhaps enable us to make a
precociouns diagnosis of conditions whose terminal stagrs
when neglected are fatal.

The art of the chemist can be allicd with that of the
physicist, as the work of Graham of 8t. Louis has shown,
with the result that the physiology of the liver, the
functional anatomy and the pathological conditions of the
gall bladder, the association of gall-bladder activity with
movements of the dusdenum, may all be studied by a new
method. And this method, in allianee with that of the
surgeon, renlizes nnother stage in our advance towards the
prevention of gall stones, themselves a tardy result of
msidions changes originating elsewhere, Chm;:.is.-uy lends
its imvaluable aid in discovering for us the functional
activity of the kidnoys, and by its imvestigation into the
cholesterin and ealeivm content of the blood iz helping
us to understand some of the problems relating to the
functional nctivity of the liver and gall bladder. Such
conditions as acidosis and alkalosis offer impenetrable
secrets if chemistry is not brought to our aid,

Physiology by its inelusion in the Faculty of Medicing
acquires a double function: it remains a pure science,
directing its inguiries solely to the advanes and perfection
of knowledge; but it becomed alse an i i
lengne with clinien]l” miedicine and surgery. As lo sees
his conguest of knowledge applied practically to the saving
of human life the physiologist will he encouraged to yes
closer study of normal and aberrant vital processes-in
man.” He too should stand with the surgeon by the
Lisdside.  The great gap between the powers of the surgeoan
aml the aid which the physiologist might give would thereby
be reduced, and the reproach removed from: his seience

that i this sense it is lapging far behind. The 'a'ﬁfgir’m-'a"

activitics enable him to uncover the hidden mysteries of
carly structural changes, He offers new opportunities for
the study of normal and perverted function to the physio-
logist, with whom he might inguire ints those ewrly Ffunes
tional changes which correspond to and are cansl
organic disorder. The surgeon seeks earncstly to know
what degree of impairment of function is to bé'p.t.t!rihﬂf:l}ﬂ'
to the textural changes which our mew methads have
revealed to us. The physiologist may tell us much that
we are esger to learn of tho effects of our manipilations
npon the mormal activity of tissues, and of the full or
imperfect return of function when diseased tissues have
been removed.  With his help we may learn what without
him we may never learn—the significance and the !ila!-l:lmla'
of the causation of early symptoms, and the origing of
those pathological changes with whose late mutilations wa
are, unhappily, enly too familiar. With our help he has
learnt what otherwise he could not learn—that, for example,
the spleen by an excessive destruction of red eells may
be pesponsible for o condition of iinmidii:n, and that the
removal of the enlarged spleen results in the disappearance
of the jaundice, which is therehy demonstrated to be of
haemolytie origin.  Physiologist and surgeon are, far mora
often than is realized, mecessary to each other, and a
closer communion shonld exist between them. Many of
the truths the physiologist endeavours to teach can ba
demonstrated more clearly in the wards than in the
laboratorv, amd are therefore, because of this !lur_unu
interest, improssed  almost indolibly upon the minds of
stulents. The phenomena of cerebral compression, of
Traube-Hering eurves, of Cheyne-Stokes respiration; the
svmpitoms of hyperthyroidiam, and those produced when
the secration of the thyroid gland is diminished or absent;
many of the aspects of janmdice, in addition te the demon-
stration of haemolvsis as its occasional causze, and of the
velationg between the liver, the spleen, and the bone
marrow ; Ulustrations of the normal and aberrant fumne
tions of the Kidney ; changes in the chemistry and constitns
tion of the blood, may all profitably be discussed in the
ward rather than in the laboratory or the lecture theatre.
Sindents would then realize from their earlicst days the
truth which later comes almost with o shock—that pliysio-
ey amd anatomy ore not fundamental subjects, but are
interstitial, and should grow alongside and be incorporated
with the facts of clinical medicine and surgery, whiels l.'.bq
illuminate amd explain.

Interstitinl tissue has as one of its functions the earry-
ing of blood vessels to nourish cells whose activity is depen-
dent upon the richness of their blood supply. Biology pro-
vides the interstitial tissue of surgery; the activity and tha
gromtlh of surgery depend upon the nourishment whicl
hiology may bring. Unless surgery calls ‘in the aid of all
the sciences with which biology is related it will remain
as statie as ancient geometry,; whose figures were drawn
once for all.  Modern geometry is coneertied with function,
with the variotions of movement by which a figure is
described.  Surgery’s concern in the future will not only
be with the states produced—with established organio
disease—but with its allies it will !mlr to eradicate some
of those variations in function by which perhaps they have
been caused, with which they are associated, and by which
their presence is declared. i

If sometimes wo blame Sharpey and his school for the
unhappy cleavage between anatomy and physiology® we
must af least ncknewledge the great debt we owe to him
for laying so firm the foundation of new methods for the

ied science, in

-
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- studying ‘of functional smatomy in man and in animals.
Physiology, with its offspring biechemisiry, has intro-
duced. physical and physico-chemical methods—methods of
quantitative observation which have supplemented where
they have not supplanted the merely qualitative methods,
Mhe brilliant work of Sherrington, Luens, nnd othera upon
4lie nervons system gave us frash conceptions of it; further
advancos along their lines were becoming difficult until
the application of thermionic valves made it possible, by

recording the transmission of impulses in the afferent |

nerves, to investigate the effects of stimuli upon the |

sensory  end-organs. And in the interpretation of sym-
ploms, o study to which my old friend James Muackenzic
. bent the strength of a most eager and original mind,
pﬁyﬁolng alone can read the ecenlt significancs,  In acuic

ereatitis there is, as Halsted,” a great henefactor of
mankind, first told us, o lividity of the face, Why?
due to some disordered action of the respiratory system
impoged by the closemcss of the affecled organ to the
diaphragm and the structures which lie above it, or is
there cireulatory stasis, or alteration in the Llood pigment?

Is it |

=

Physislogy is the master of all the methods by which these |

thres possible causes may be quantitatively investigated.
Estimations of the oxygen saturation of the arterial llood
give information of disturbance of respiratory function—
information which wo may compare to that derived from
a measurement of the amount of blood urea when the renal
functions are deficient, Estimations of the carbon diexide
combining power of the blood are essential if we are to
recognize the presence amd the degree of acidosis. Circu-
latory stosis may be panged by the othyl iodide method of
measuring the circulation  rate.  Alterations of the blood
pigment are doetected by the spectroscope, amd guantitative
estimations of abnormal pigments are readily made after
the method of Hartridge.

Like the physiologist, the bacteriologist iz engaged in
work which is ranged alongside our own, The more he
dizecovers of the offensive powers of bacteria amd of tha
defensive mechanism of living flesh under their attack the
nearer are we brought to our surgical ideal. The alliance
betwean bacteriologist and surgeon has been necessary for
the proof that the true estimate of an antiseptic is not
measured only by its bactericidal value tested in the labora-
tory, but also by its power to encourage the blood serum or
the tissucs themselves to ward off and to break up an
attack. Hunter, with the erude mothods which were oll
he had at his disposal, demonstrated ihe teyptic power of
wound discharges, and anticipated a part of the admirable
work of Almroth Wright during the war. Whoe could have
imagined, when Lister's work began, that to-day we should
be able to keep tissues alive in ouwr laborstorics, hreeding
them and growing them in caplivity, separating the one
kind from ﬁ’u& other, noting the influence which one type of
cell iz able to produce on its neighbours, and thus coming
h}' the kind of knowledgoe which John Flunter so ecarnestly
sounght—a knowledge of the intrinsic processes of growth
and repiiir? The problent of malignaney is mew installed
in our laboratories, and the cancer cell s being compelled
to yield most reluctantly some of the complexs secrets of
its Bolshevist behaviour,

The old art of vital staining, which Hunter learnt from
Belchier of Guy's, has taken on wew improvements: by
means of suitable dyes we can now select special clements
in the living body, trace their movements, and noto their
eonduck, The experimental embryologist, too, can help us
if we seck to know in whal manner the various tissnes of
the bady come into existence.

. . Huxter: Pasteon: Taster.

These, then, are the allies of surgery in the great war:
Biology in all its branches, Chemistry, Physics, Radiology.
MNever before has the master surgeon had such bountiful
resources at his disposal. He cannot afford to neglect a

gingle one of them. The urgent problem of our time, there-

fore, 15 a dual one: We must geok to detorming the line of
advance which surgery will trace in the wears alead,
increasing and strengthening our alliances: and we must
earnestly discover how tho leaders of our army of advance
are to be trained.  Ave the old methods, which in their day

served so well, still enough; or iz the form of warfara
already 8o changed, and now so rapidly changing, that a
T diﬁacipiinﬂ and a wider knowledge are necded #

To answer these questions we must look backwards, and,
ealling upon our past experience, seek in the vecords of
our great masters not so much what their knowledge was,
but what methods they pursned as they qualified themselves
for great leadership. We shall find at once that Hunter
and Lister, incomparable among SUTEEONS, each pot himself
through a long and arduous training, never resting in his
inguiries as fo the activities of living malter, as to its
behaviowr in health, and its reactions in discase. At the
threshold of our snrvey we recognize that the activities of
onr two leaders are not unrelated.  Hunter's professionsl
life coverod the latter half of the eighteenth contury,
Lister's the corresponding half of the ninctesnth century ;
between them thers intervened twe generations of surgeons.
My distinguished prodecessor, the late SBir Rickman Guodlee,
who gave this oration in 1913, tells ns in the Life of his
unecle, Lord Lister,® that ** Hunter was Lister's greatest
hero '*; that *“ his copy of Palmer’s Life of Hunter was
marked in many places by pencil notes which show that he
was sbwdying it at least as early as 1855 "' : that ** a proof
of Sharp's engraving of the portrait of Hunter by
Revnolds, which had belonged to Syme, hung in  his
study "' ; that “ he always spoke of Hunter with reverence.””
Further, if we turn to the paper* which Lister read to the
Medico-Chirurgical Society of Edinburgh in March, 1858,
on the * Canses of the coagulation of the blood." we find
evidence of his early admiration of Hunter,

"“The mearest approach,’” he wroie, * which I have been ahle
{o find to such an obsorvakion [Lhat bloeod which i retained in the
smaller veing of the body remminsg uncoagulaled] is contmined in
that inexhausiibleé treasury of original observations and profound
reflection, the works of John Hunter.'

It T may borrow a simile from the foothall field to
expreas the relation of these two great men, I would say
that it was Pasteur who made the final pass to Lister
poEsibile ; it woas Hunter's captainey 1in the =erum that
placed Lister in the geoving position.  Indeed, we have to
admit that while Hunter's resource i midfield has never
bieen excelled, or even approacled, and though the
ingennity with which he worked the surgical ball towards
tha goal remains unsurpassed, vet when he was in a scoring
position and we were counting so confidently npon a * try,””
thoe ball was fumbled, and our hopes were foiled. Tho
young surgeon of to-day can leakn almost as much from
Hunter's mistakes as from his trinmphs.

Huxter's DiscirLise ann MeTnons.

Lot ng now examine the discipline to which John Hunter
submitted limself to attam lhis leadershap. He is the
“ Dick Whittington ' of British surgery. In SBeptember,
1748, at the age of 20, he left hia home, an upland farm

in the parish of Kilbride, eight miles to the south of

Glasgow, snd, travelling on horscback, he entered London
in a little nnder a fortnight, alighting in Covent (Garden,
where his brother William kept a schiool of anatomy,
William Hunter was bevond doubt the foremost medical
teacher of his time; his best pupils caught from him tho
spirit of research: among his inspired disciples were John
Hunter, Willinm Hewson, Willinm Cruickshank, Charles
White of Mancheater, and William Hey of Leeds, the
foumder of the Leeds Infirmary, the first stone of which
was Iaid in 1767 Dby Fdwin Lascolles, the first Lord
Harvewood. Inm 1761, after three years of study, John
Hunter counted himself a qualified surgeon; he remained
in his brother's school to teach and to research, at what
salary we cannot now tell, hut assuredly it was a small one.
Jolm Hunter thus entered the eritical vears of his life,
for the career of a voung surgeon was determined then,
jnst as it is to-day, not so much by his conduet durving the
vears of pupilage, as by the tse made of the period aftere
qualifieation. ‘The problems which a young surgeon first
attacls, and the methoeds he omplovs to solve them, ara
suggested to kim by the age in which be lives and by the
sehool in which he haz been trained. In John Hunter's
youth a knowledge of the human body was being extended
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by a skilled use of the art of injection. And so we find
Tiim i.“ his enrlior years following arteries to their ultimate
termination, tracing the cowrse of lymphatic vessels,
unravelling the structure of the testis and kidney by means
of an expert nse of the injecting syringe and of the hand
lens. He remained in his brother's school teaching and
regearching watil the spring of 1761, when he entered his
thirty-fourth year.

Here is a list of the subjects he investigated during
that peried. He began to note the earliest stages in the
divelopment of the chick' and continned this study to the
ond of his life, deviving from it guidanee for the interpreta-
tion of the phenomena of repair and of disease, Weo find
him exposing the thoricic viscera, using artificial respira-
tion, and noting accurately what happened to hoart and
lungs when the air supply was withdrawn and when it was
renewed.'!  He studied respiration in hirds, keeping eocls
alive which breathed through the canmulae inserted in
their air sacs instead of through their windpipes.'*  He
carried out a series of experiments on absarption  From
the bowel in various animals; the experiments were well
planned and skillully exccuted, but he deew from them a
wrang inference—one which misled him subsequently time
after time—in the interpretation of the procosses of
disease., He helieved that these experiments proved that
all the products of digestion were absorbed by the Incteal
or lymphatic system, and that none entered by the veins.?®
Our hero, 6= we have seen, was often weak when he
approached the goal posts. We find him tracing out the
distribution of nerves in the nose and giving, for the first
time, the right explanation of why the fifth pair of craniai
nerves should enter into the field of mucons  hembiane
giipplied by the olfactory merves'* The description be
then gave of the descent of the testis® and of the vital
phenomena which attend that. still mysterious aperatian
has mever been surpassed. He kept a tamo kite to oy
that o stomach accustomed to o flesh diet could  he
odocated to deal with one which was parely vegctarian ;
he noted the phenomena of digestion in the stomracls of
fish, fowls, dogs; he explnined post-mortem dostruction of
the stomach.**  He placed pieces of Taw meat  in
MII'!]“II'I'lIL!rlH wounds aml observed the digestive ‘offocts
which mII-}l.'l'HI:_ ho measured the digestive (or tryptic)
action of pus.' We find him decply interestod in the
Formation of pus upon the unbroken surfaces of serous and
of mucous membranes, He began o series of obrervations
o the uses of the vegienlae  seminales, ™ and was led
thereby to investigate experimentally  the potent and
mysterions influence which testis and ovary exercise on
the development and growth of the body.'* We find him
secking signa to distinguish betwoon tissnes in which life
was latent and those from wlhich life had already vanished,
He helieved he had discovered the organ l}F‘!u-.'tL".ng in
fishes, and sought to discover an explanation of the enrious
Tact that the ovaries of eols were always destitute of ova,

As n collector—like Paseal a vamassonr de coquilles, who
often found a pearl of great price—as an observer of
ineredible industry, gotliering Facts just for the sake of
their individeal value and without at he moment an v kD
far their relative significanes or for the ofect of thir
impact upon other facts, he ranks second only to
Hippocrates, But when these facts were stored in his
mind and illustrated I'h:;' n serics of ,,Jﬂuq-i“;{-m., lie was by
no means inexpert in their interprotation or in 1':11'!<hfg
& gemeral truth from o multitads of singular examples,
But as we read we seom to be O s I-,:.- il vorhal
difficulties he encountersd.  The “words “will not . ecome.
Even the constructive thouglits may somotimes appear to
he absent, puny, or unmanageable. He connot gol  his
mind round them. Tf by chanes we seem to think that he
has done a0, the splendonr of his thought is disfigured by
his unconth language.  Abernethy is not alons in felling
us of Hunter's paucity of language and of lis inaptitude
inits use ; but we nead no othor evidende than that whicl
his own works rarely fail to give ws. His letters are tha
same.  Illiteracy is not absent From them, thv:n'lgll thipir
meaning is uiwn.lq:lvur enangh, especially when {;'xprp_gﬂ
mstructions are given. It is when Hunter endeayours to
rise to abstract generalizations that we see this incapaciby

chiefly and lamentably displayed. Obscurity of lan
I believe, cven in abstract matters, often means obscw
of thought. Words may come after thought, but not
after, surely, Hunter's defocts dn AEG
part, no doubt, to the absence of any ear
valus, hut they were not lessened by his

avoidanes

of the work of others, His rebuke to Jesse Foot, as brutal
and irrelevant as many of Johnson's, would have con-

founded anybody, but it is irrelevant nevertheless, and it
was a eonfession of his own imperfection. e
After spending fully twelve vears experimenti John
Hunter in the spring of 1761, and in the thirty-fourth year
of his age, engaged in the practical work of his profession
amd was appainted surgeon to the army. TIn the summer

of 1763 he returned to London on half-pay and commencoed

i

practice. He bought ““a piece of ground called Earl's
Court, near the village of Brompton, and twe miles from
Hyvie Park Corner,” on which he built o small honse.
Farl's Court, his weck-end eottnge, was soom eonverted
ints o zoological garden and experimental In’hdrntﬁrjf; ATV
new problems engaged his mind and several avenues of

Jdnvestigation woere opened up there:; all of them wore

made to converge on the same subject—the behaviour of
living matter under all conditions. It was not until 1768,
when he swas 40 years of age, that his private practice
hegan to grow, enabling him to take a lense of the house,
42, Jermyn Street, vacated by his brother William. We
may now consider him, after an apprenticeship of twenty
vears, fairly lnunched in practice. ' Three years later Jio
considered that his income justified him in undertaking the
respensibilitios of marriago. ;
We' gee, thien, this leader of surgery of the eightesnth
centuly devating twenty years of his life to arduous obser-
vation aml experiment zoc as to gualify himeelf for the
practice of his art. There hina probabiy never been o mun
i our profession with so wide an intellociual interest, so
profovnd o knowledge of so many varied subjécts whally
derived from divect porsonal inguiry and observation. His
industry was inexhpustible. He had no equal either =z
physislogist or pathologist; e was slready fivsl among
camparative anatomists, and was indeed one of the fonnders
of this seience, ~ He was o naturalist, all guhja:h in animal
and vegetable physislogy seeming to attract him, Al his
miequalied attzinments ns biologist were hronght to tha
service of surgery, in his hospital work and finally ‘in the
lnrgest private practice of his doy. Hefore Hunter's time
sirgery wos a thing apart, independent of all other scionces,
astentationsly aloof from them, and governed only by the
experiencés and aptitude gained in the day-to-diy practice
of the art, Al advance waz therefore a]nw', oven when
recognizable, and was largely empirical. No physiological
Evewledse, nor any experimental dizcovery, broadened the
old path or apencd up new ones.  Hunter changed all’ this.
Not the least of his achievements was that he mads
allianees for surgery, amd linked it inseparably with biology.
Hardly a day passed without some experiment. T may
guote o statement of hiz to show how he regarded expeni-

L
moent, ™ E

“ [n purauing any subjeci, most things come to light by accident;
Vst s, mony things arvise sul of an investigntion that wern ﬂ:ﬂi
al first comeeived, and even misfortune in experimant has brought
things to our knowledge ihat were nof, snd prob could noel,
have heen eonesived : on the other hand, 1 have ofien devised
cxperiments by the fireside or in my carriage, and have also
comenieed the resuli; bol when I iried the experiment the resuib
was diferent, or 1 found that the experiment could not be attended
with all the cireumstanees thal were suggested,

Thiz statement hielps in some degree to explain the number
aof apparently unrelated smbjects which Hunter explored
in his younger vears. As he opened a new subject, he still
cantinned to investigate the old; at the time of his death
he had over fifty portfolios in use, each relating to a
particular line of investigation. : ]

The “ misfortune in experiment ' has itg-counterpart in
aperative surgery.  An interesting little paper might he
written on ** The advantage of error in medicine.” Weo
may recall Bpencer Wells's operation for an ' svarian
exvst,” when tubercnlons ascites was fonnd and mw*
treatment of peritoneal tuberculosis  inaugurated. The
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same distinguished surgeon, a pupil of the Leeds sehoal,
HF-urii‘i upon & jaundiced girl of 18 for ¢ fibroid tamour
of the I:'I'EEHIB,” discovered that the tumour was not pelvie
but splenic. He removed the spleen: in a few days the
]E_E:ahg' jnuuﬂim was gone, and the surgical:treatment il_'if
]'Ilvmwiyﬁie joundice was begun. Ha McGill, ihe ]’ﬁu:wrr in
the operation of prostatectomy—precedence in which is so
fpb]l‘xtl_r claimed for others—removed what lie believed to
be a “ tumonr at the base of the bladder.” When 1, acting
as his hovse-surgeon, examined the tumour microscopically
and found thai it was prostatie,” 1 felt that 1 had the
chanee to twit my beloved chief with Lis crror. His veply
when I told him of his mistaken disguosis was, “ Then
why don’t we always take the prostate owt when it projects
into the bladder # :

Lasten's Disciruise asp Mernops,

When we compars Lister's preparation for professional
leadership with that of John Hunter we are impressed
rather by the resemblance than hJ.r contrast, Lister, the

reatest material henefactor of mankind that the world

as ever known, began Dis medieal studies at University
College, London, at the age of 21, in 1848, exactly a
contury after John Hunter had settled down to his work
in Covent Garden. In the hundred vears that had passed
medical education in London had undergone a revolution ;
voluntary schools had almost disappeared, to be replaced
by the organized schools and colleges with. which we are
familiar to-day. Jokn Huuter was Scotch, Lister English,
his ancestry coming from Yorkshire and Comberland.  John
Hunter owed much to his brother, Lister still more o his
fathar, who was not only a successful man of business, but
also a Fellow of the Roval Seciety. Willinm #lunter, whao
impregnated the mind of his brother, drew his own inspiva-
tion and owaed his intellectual  guidance to the Monro-
Cullen scliool of Edinburgl.  Lister was early influenced by
William Sharpey and by Wharton Jones, both Edinburgh
men steeped in the traditions of this very school. After
unalifying in' 1851, and taking the Fellowship of this
lege at the age of 256, Lister's first research was beguon :
it was concerned with the contractile tissue of the iris.®
The injection syringe, the new instrument which had served
Hunter so wall, had been displaced during Lister's vouth
by the microscope. . We rejoice, nevertheless, to notice that
when Lister applicd thiz new instroment to the tissue of
the irvis, it was the function rather than the form of this
structure whicl exeited Ins interest.  In this investigntion,
and 1 another® begun in 1852, ° Observationz on the
musetlar tissue of the skin,”" we recopnize that, infuenced
by Willinm Sharpey, he had become familiar with dis-
coveries made in other conntries, notably with those of
Killiker in Germany.  But clinical work was not forgotten,
and a house-surgeoncey at University College was followed
by perhaps the most critical cvent of Lister's hife. In
tracing the motives which hove divested the progress of
medicine woe are constantly reminded of the influence and
the power of great teachers. Such men ave grateiunlly
remembered by posterity-—mnot so much for the work which
their own hands or minds have created or have modifiod ;
not for their written words which so soon seem to possess
little more than an antiquarian intecest; not for their
spoken  words, which, though at the moment of their
delivery they may walk up and down in the hearis of men
and stir them to new thought or to great action, vot seem
so frail and cold and lifeless when the wmorning comes—not
for any of these, but for the spivitual legney they begueath
to those trained in their own methods and inspived by theic
own zeal, It iz this which gives posthumous life—the true
immaortality.

Not the least of the claims that Johin Hunter makes wpon
onr reverence is that he was the first founder of a Sclool
of Surgery. He was not distingnished az teacher. ° Ha
had not the happy talent of displaying the stores of lis
mind, nor of communicating to otliers the same pereeplion
of the importance of his facls and opinions a3 he himsolf
entertained.”’*® Aberncthy said his language was * in-
elegant and often coarse®; °‘ his delivery heavy and
npengaging '*; * his mothod confused with attempts to
find words for thoughts, or else to read from little scraps

of paper.”  Yet despite these unattractive or even vepellong
qualitics, men who themselves influenced surgery for genera-
tions afterwarids, whose influence still survives. ~Ahernethy,
ﬁ.sﬂl‘_"r Cooper, Cline, Everard Home, Blizard-—all hoasted
of being his pupils, and tanght his method notil it boeame,
and still remnins, a tradition in their schools, and from
them has spread to every school of medicing in the world,
where Hunter is recogmized, nnchallenged, as the foueder
of scientific surgery. Se, too, our debt to Utaly will %a
forever unvequited while we remember that it was il
magnetism of Fabricing that drew Harvey to Podon. But
for Fabricius and the magic of his work the diseovery
of Harvey, the great glory of Britishh medicine, might not
have been made Tor generations.

Williom Sharpey, whose lectures * inspired me with a
lovae of Ilh:l.'.liju-hlg_\' that has never left me,"" had not i:.ul:r
Lister's future, lmt alse all that this meant for mankind,
in hia own hands when he sent Lister to Edinhargh to
the °° safest surgeon " of his day, James Syme. Tt was an
almost ineredible exodus, When the Hunters caome sonths
wards they followed a vational habit  estalilished foe
centuries, and never permitted to fall fnte  disuse—a
habit which incited the charactervistic irony of Samusl
Johmson, When Lister went northward he founded a new
tradition and mmde o novel breach in a ecustom whicl
.-e('l"lllt"l'| Tay ]'Iﬂ"d' lll"l:"l_h!lll," % ﬁl—r:‘.l}' :m':_'rrﬂ,l-:l A% A |;||;1.1' uf
nature. Lister's most distingnished successor in his chaie
of clinical sorgery, my old friend Harold Stiles, made the
same adventare, to Scotland’s great adventage,

Levanclen '||u|':l|1v notes and seems bhut Vetle disturbed by
the arcivnl and tlie progress in her midst of voung medical
men from Seotland. . (Whatever wounld she do withouk
them #y  Hdinburgh, one may suspect. vaised her evobrows
when she saw o young doctor from Lomdon cstablished ag
?.":-L'l.'li_-‘n":-i |'|r11l'-|--:\l1r'ﬁt'url'; and she vzt bave  rabbed her
ineredulons  eves when, within. twoe venrs, she saw him
hecome an extramural lecturer in surgery within her own
!va[.l'lm;_-;hnll:l. It is guite impossible to exagecrate the im-
portance of this teaching appointment on Lister's futnro.
Ho met his students—the ultimate oumbor 1 Liis fiest class
was aeven—on Wednesday, November Tth, 1855, Lister
Boelieved, as Hunter bad believed, that the becinning of
surgery waos 8 kunowlodge of the process of inflammation ;
and secordinzly e had resolved, before his leetores com-
menced, ta obtain a wnew  first-hand  acguaintance with
inflammatory ' processes. ag watched in fias 1108,
Clearly he realized lomg before the bumblest of his intols
lectial desceadants the nesd to study the * patholegy of
the liviee,'" A frog was ceanght in Duddington Toch—
surcly the greatest frog in history, hononred by heing mals
the subject of this researeh. Why did net someone suggest
to Liister when he was eranted arms that this Frﬂg s,h_u:ﬂql
be immortalized in herallic device®  The web of this fross
fong pave all the necessary opportunitios for the inguiry,
Listor had many new advantages over Hunter: he knog
that the tisane e examined was made up of living unita—
eollz: bie had at his disposal o powerful microscope, which
conlil mwark the hbehaviour of these amd  Clwvda
Berpard in 18353 had tanght him the exiztence of vaso-
motar nerves,  IE wais during the examination of the frog's
weh that Lister made a bhiological discovery of the highest
i111|p|'|.rl,'|11.r'|' CFTRE l.'h"l'it'!i 1'!t|r1"l'i1||i‘-tt1‘||.'| I1in|u",_;‘i'-t:- kgL '.u.i E“
cxploiting: that pizment-containing cells such as are seon
in the frog's web give more easily visille, amd more delicate,
reactions than any other kind of living cell, when sobjectod
ko a physiological or a pathological stimuilns.  Thiz guality
enahled him to study the effects of inflammation in terms
of individual cells. He was able to prove that thesa
pigment eells still gave vital responses fifteen dayvs after
the leg hind been amputated.

Tha list of reseavches eorried ont by Lister between tha
time of his arvival in Edinburgh in 1853 and his appoint-
ment to the chair of surgery in (Hlasgow in 1860 weonld
almoat sugmest that he was seeking to fit himse!f to becoma
sn experimental physiologist or pathologist rather than
surgeon, 1 would earnestly emphasize this point, for its
signifieance in Lister's day was far less than it is to-day,
wlen thoe full harvest of his work is ready to be pathored,
In most of these rescarches we can dlearly see the strong

it
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influence of John Humter. It is not aceident, eurely,
that the men whe have done most for surgery trained
themselves rather as rescarch workers than as practitioners,
that they revellad in and set out to mastor one problem
after another in biology. Lister's ackuowledgement of the
mmmense influence of Hunter upon him i3 not in the least
overstrained. If ithe spirit of Hunter watches ever his
Museum and this College, as we hope it may, how infinite
must be its pride in the thought that the one man Ereater
in serviee than Hunter himzelf was his direct intellectual
affspring |

Let me recall the names of a fow of Lister's early
papers: that *“ On the fow of the lacteal fluid in the
mesentery of the mouse,”* begun in 1853 and published in
1857, is a direct extension of Humter's experiments on
absorption;* the communication on * The persistent
vitality of the tissues "2 js founded upon ohservation made
by Hunter himsell on the same subject. The studies on
* Coagulation of the blood ” began by ohserving what
happened in the veins of ' sheep’s trotters ! taken from
the shambles. By devising new and critieal experiments
ho was alile to carry the knowledge concerning coagulation
to a point far beyond that which Hunter had reached a
contury before him. Yot his methods wore clearly modifica-
tions of Hunter's. Lister's vecabulary, imdeed, was still
that of Hunter: for he sljukﬂ- of the *¢ ;m.ljﬂg_ " of the body,
of “ pretornatural stimuoli,” of the dizposition of the
’Ili-‘:'SI-IIEH.." of  inherent tondencies,” and of * sympathetio
wrritation,””

Tue Axtiserric SysTEM: PREVENTIVE axnp CURATIVE.
The events which followed Lister's arvival in Glaseow
are too well known to all the world to need more than
the hriefest recapitulation. Lister was then 33 years of
age, almost the same age as Hunter when he joined the
army as a surgeon. As o result of seven vears of a pre-
paratory experimental investigation, conjoined with a wide
clinical obscrvation which was closely related to it. he
had become immersed in all the Pvrub!e.nm relating  to
inflammation and suppuration. He had alreads '(:;Itlﬂ-
lated a hypothesis that suppuration was due to putre
faction, and in 1865 was ready to put his smpposition
to o practical test.  Pastenr's epochal. discovery that
utrefaction was due to “ germs’ set matters  going.
sster wrote:#F : )

" To prevent the occurrence of suppuration, with all its
altendant risks, was an object manifestly desivallo; but till lately
apparently unatiainalile, sinee it scemed hopeless 1o attempd tan
exclude the oxygen, which was universally regarded as the agent
by which putrefaction was effected. But when i bad been shown
by the rescarches of Pasteur that the septic properiy of the
atmosphere depended, nol on the exygen or any gaseous con-
etituent, but on minute organisms suspended in b, which owed
their cnergy to iheir vitality, it eccurred ta me that decomposiiion
m e mjured part might e syoided without excluding the air,

by applying a% a drosing some material capable of destroyi
life of thoe Hoaling particles.” pable ol Cesuying tle

List_li:r was first of all concerned with the destruction of
crganisms after they had obtained aceess to wounds. He
knew of the experiments with the Carlisle sewnoe and of
the bactericidal propertics of earbolic acid, Ho :11,,‘..”-...,1
carsfully the sffects produced upon living tissues by anti
septics, and concluded that the reparative f"'""‘""’"l:i‘ inn
wound were not thereby weakened, We are apt, however
to forget the gradual changa that came ovear Lister's -|.-i1--|l.--<1
and the effect this had upon his practice: how he l'Il:ﬂ'll;-
te a full realization of the essential powers of defenee
Iu:m:-xmul l'-"l.-' the Iil‘i!'lg ﬁ'ﬂillll'rir and of onr “h.rig."t.l.iujl Lo
protect and if possible to increase them. Sir Rickman
Godlee, who know more of Lister than any man, has
written that Lister before 1881, when he first told the
worlil of his changed opinions, * had long recognized and
‘Iti|.1|,-_l‘||l that healthy living tissues exorcized as inhibiting
infiuence on the growth of micro-organisms. . . . Ha there
fore began to wonder, whethor if only slightly dammpaed
for example, by the incision made by ‘a very sharp knife,
‘t-irlu hving tissues of any wound might not Lo able to {tuﬂ}
with a certain number of germs by their own efforte
This we glecfully observe is o return to Hunter's wark .in
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which le recognized the “ powers,™ ”diapi]siti;un," and”

" action "' of living tissues.

: It may not be inappropriate’
to quote Lister's own words, :

He writes : 2+ 22

*“ The original idea of the anliseptic sysbem wos Ahe exclusion
of all microbes from wounds." Again, * During the operation, to

avoid ihe introducticn inte the wound of msterial capabls of |

inducing seplic changos in it, and secondly to dresa the wound in
such manner as (o prevent the subscquent enirance of seplic
mischicf."  Again, * In weounds l'I'rrlgL? h‘!plh’: ttbeinpt: aro mada
with more or less success to restore the sseptic state'”  Again,
" In speaking of the antiseplic spstem of treniment T refer to the
systematic employnent of some anlizeplic substance so as entirely
to prevent the occurrcnce of putrefaction in the part coneernod;
as  distinguishod from the mere uvse of such an agent 88 a
dressing @ ; and further, * I always endeavour to aveid the direct

action of the antiscptic substance upon all tissues.™
The distinction between the preventive and the curative

use of antiseplics is in many respects that existing between,
on the one hand, the power of a permicide as determined

by experiments in vitre, and, on the other handd, s

capacity to destroy organisms when it is introduced among
the living and the dead tissues of o wound, In the fermer
there is o direct conflict, a clean fight betwesn the microbe
and the chemical agent. Few or none of the mony inter-
vening conditions are present which have to be considered
when a bactericide {5 introduced inte” o wound cavity
wherain
which even now seem very obscure and are so ofien
conflicting,.

We may therefore regard Hunter and Lister as bl‘tﬂgo—
builders ; it is out of & multitede of scientific ohservations,
of apposite inferences, and of wide generalizations that
such bridges are built, stone by stone, arch by areh,
Posterity will perhaps remember only the one hridge—
permanent, indestructible, all-sufficing—of Lister. Across
that bridge we have swarmed, a trivmphant host, and a
vast new territory has met our almost ineredulous eyes.
Hunter was forever building bridges, ambitious in design,
firm in their foundations, but always left unfinished. Some
day new architects will come and give them the full span
which Hunter surely meant them to have, It is remarkalin
to note how often Eﬁ anticipated the lines along which we
see that modern surgery is making its advance. Cultores
of hoth benign and malignant tissues are new being lkept
alive by methods which, devised by Dr. Ross G. Harrison
whila studying the growth of fibres from the nerve cells
of a tadpole, have been rapidly developed by Alexis Carrel.
John Hunter, ton, tried big hand at experimental embryo-
logy. He ** exposed the little animal [the chick embrya]
by putting it inte water heated to about 1042 F. just
covering the egg " and “ d to keep it alive by
means and observe in the same chick the whaole progress
of growth, but it soon died '3 therefore, he sa
obliged to have recourse to a soceession.’”™ He was an
experimental surgeon, as may he shown from the fql]owiug
quotation® from one of his lectores

“Here iz the testicle of o cock, separaled from (hat animal
and put through a wound, made for that purpese, into the belly
of & hen, which mode of furning hens into cocks 1= much such an
improvement for ils utility ws that of Dean Bwift when be
proposed to obigin a breod of sheep without weol. The hen was
aftorwards killed amnd ile lesiicle was found adhbering 1o the
inlesbines, as may be sten in this preparation where the paris
are preserved.”

He devised and carried owt experiments fo ascerfain
whother the growth in a cock’s spur is due to a ' disposi=
tion ' imherent in the spur or derived from the constitn-
Lion of the cock. He excised spurs from the of cocks
and implanted them in their combs to note the rate of
growih under such unfamiliar surroundings. The first vital
stain ever used was madder; it was introduced to the
notice of biologists in 1764 by John Belchier, surgeon io
Guy's Hospital; by its experimental application Jolin
Hunter revolutionized onr knowledge of bone wih and
bone decay.®® In the hands of Professor A, V. Hill the
measurement of heat in living tissoe has become the most
delicate and certain indication of the nature of their vital
reactions. The manner in which living matter reacted to

there are multitudes of actions amnd reactions

T owas
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the application of heat and cold, and to a degree of heat
gau$hd in living tissues, Hunter made the subject of
::l_: nfem number of investigations, all with the practical
: tew of ascertaining how much or how little should be done
]u keep damaged human tissues alive.*® Here was, as we
live seen, an experimental physiologist and also an oxperi-
::'?nhl pharmacologist.** He was a peycho-analyst ;** he
‘ledh _tuuluueuluta an ass and a biteh with the virus of
l;;.,ph‘:hs. He preached the doctrine of aperating at the
garllhmt possible stage of a disease, and, placing himsalf
::t L nlp:mt.mn_ of the patient, said, ** Nor do I go further
: mn I now t.lm:-.k I would hava performed on myself were
in the same situation.’”” He performed experiments on
the sensitive plant which are now being repeated.’* These
are only some of the points in which Hunter has
pgu;upnbed modern progress,
ﬁ'fhpt-.m;ftlr:rfm';ﬂ i its relation to our greatest men,

P Tue Frruse,
ook Torward T like to humour mv faner i
i L T 1i I ¥ banew and ind
my t1:r'z:|.n'm. Imagination, Keats tells us, may Iuau.:jﬁf
::tr-eof tt.ﬂh Adam’s dream—he awoke to find it truth The
i e surgeon is tho pillar of science, and it §
science o discover how that almost fect oo el
be used to the fullest advanta s e e
: : go. We eagerly awnj
::l};ea‘:h? td";:mull hﬂilf;:ll not require to bené‘hnc‘kedwirthrgﬁ
teet, but shall be blighted at its origin, or even den:
existence, when ‘our weapons of war sl il i
That day may vet be far awav it asida.
: ; ] a¥, but already boy :
_yjut]:,nt hills we see promise -;-E,f,lm udnnnru,It }Itm:']:::i 11t:.]:r:t
_ﬁr aps, so much or so deeply concern ourselves g thus:s
viﬁoﬁiﬂiﬁ:}?“t:&?b up ulur task, and lead the hosts whose
. attain our high ideal. In dus time i
accord with ancient precedent, thi St
: 5 country of
fruitful mother of so iy gilll'bed S0115, slf:tl!uru?;;n:i “il:':
Eurwschar:lr‘ils the vouths wiho shall go forth to mnqm.lrr i
r:caaiihthe :ﬂtﬂ:;ghnahﬁ“ oqmp;md who keep to the course
nd are imbued with the nrdent spirit
of the two t‘nmun:: men whom we praj e
raise to-dav—
grgatest gurgeons the world hag e'l-"f.'rpkﬂ:l-'rrll. 50 Tt
ur youths must be prepared for solf-sacrifice
D . -racrilice, for ard
-dlmc:plma, perhaps for the most heart-hreaking rs_rh-.:ﬂs“l;::
t.llr.- SLErn or even Litter eriticism of theiy fellows ’Bub
:::;:_m‘dl;avfir 'I-::B a tu;mr Im vich in profmise, so ilndt-i:l with
SeWATds dor those who labour with sincerity ;
_'tI'Im;- will not travel alone. The whole a:-n1_1.rjnfu:-clier1];“i;
Jin Ie:;lgu& with them, moving forward with incredible speed
ﬂﬁun::a Iayﬂt:t thair fmif the triumi:ha of its ustoundiné
‘ - the responsibilities which rest on t]
:}?rtﬂlmﬂ “dluamr?ps;‘nlmmnia and the dedication lﬁénjtﬁg
Hemancec of them,. are enough to eause the st
1-]-::% sometimes to falter, Yet, armed with the sngjkﬁg
i spirit and the breastplate of faith, they will remember
that the happiness of life lies in its responsibilities, that
true ._jq__-,': 15 found in the search for what ma nfjt.er &
Weary. journey prove unattainable. Abesd lics the nobjest
;i:l_f tuzsks fo which they may consecrate themselves: for ihe
2 llm nf men are in their hands, the love, the happiness
:r:'rl nblmlu “II-.mm of mankind, We need not fear, Tim;r
= eﬂzr:“rt y of their charge. God counts not result
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EXPERIMENTAL PRODUCTION OF ACUTE AND
CHRONIC ARTHRITIS AND ARTICULAR
NEOPLASM BY RADIUM.*

[With Special Flate)

BT

A. G. TIMBRELL FISHER, M.C., M.B., Cu.B., F.R.C.8.,

LATE HUNTERIAN PFROFESSOR, ROYML COLLEGE OF SURBGEONS.

A w¥ew years ago, in a Hunterian Lecture on osteo-
H:!-thl'l‘t:li, I ventured thoe opinion that the peculisr pro-
liferations of bone and cartilage often cecurring in the
more chronie form of arthritis usually known as osteos
arthritis, some of which attain a very considerablo Hixn,
wera intermediate between a frankly inflammatory process
and & genuine neoplasm. The difficulty experienced in dis-
tinguishing between the two was so great that some of the
leose bodics ocourring in osteo-arthritis wera designatod
* gynovipl chondromata ' by Professor Shatteck and
myself. Tt is unnecessary to enter now into the histological
differences betwesn such forms of proliferation and frankly
inflammatory developments. 1t is interesting to note,
however, that the form of chronie arthritis usually known
ns “ rheumateid arthritis  or *° chronic arthritis of the
sypovial or mixed types' (Fisher) is a frankly inflam-
matory process, whereas the proliferative changes in the
so-called *F psteo-arthritis "' belong to the peculiar type of
proliferation akin to new growth that we are considering.
It is interesting to mote also that the age incidence of
osteo-arthritis or chromic arthritis of the chondro-osseous
itype is, as & general rule, very similar to that of many
forms of malignant change, partienlarly the earcinomatous
—that is, they both ccour when the resistance of the body
to irritation of moderate degree of intensity is beginning to
diminizh because the patient has passed the meridian of
life. In younger organisms the vascular response to irrita-
tion of slight or moderate intensity ik marked, and, com-
bined with o moderate degree of cellular proliferation,
probably suffices to cope with minor degrees of irritation.
After the meridian of life is past the vascular reaction
is not so much in evidence, and a slight but persistent
form of irritation tends fo bring about a proliferation of
cells that are fairly well nourished but degeneration of eells
whose nourishment is poor. A good example of this is
geen in * osteo-arthritis.,”” The physiological bosis for the
changes in the latter is that while the central part of the
nrtienlar cartilage which is devoid of blood vessels is
poorly uourished, the extreme lateral portions receive
blood vessels from the circulus articuli vasculosus. Irrita-
tion, therefore, whether mechanical or toxic, tends fo
canse degeneration of the central portion of the articular
area and proliferation of the latoral portions. We observe
this same peculiar admixture of proliferation and degenera-
tion in mony forms of true neoplasm, both innocent amd
malignant. It appears that in new growths we are faced
with an essentinl alteration. There is a breaking down of
the physiological harmony between cells and the inhibiting
intercellular substance. We can imagine, for example,
that prolonged irritation or toxacmia might have, simul-
taneously, a stimulating cffeet upon cells but an inhibiting
effeet upon intercellular substance, On the other hand,
inhibition might ba at a very low ebb from the degeneration
of old age, and might, in a person with suitablo dis-
position, cause a growth fo develop. If inhibition ias
temporarily abolished but eventually recovers, a so-called
innocent new growth may result, which after a time
ceases to develop actively. If imhibition is impaired a
subinfammatory process such as osteo-arthritis develops
{compure prostatic adenomata). IF it is severely impaired
and the irritation is moderate, or if it is slightly impaived
and the irritation great, or if irritation is great and
inhibition soverely impaired, a malignant growth results,
Az according to this theory the condition known as
U onetegearthritis *' is a stage intermoediate bhetween inflam-
mation snd new growth, it seomed to mo that it might be
of considerable interest to ascertain whether it would bo

e

* The expenses of Lhis reseanch were defrayed by the Medical Research
Councils
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possible to bring aboub estec-arthritis amd now growth
experimentally through the same agency, for this
object tubes containing radinm were introduced into the
knee-joints of pabbits. The following experiments show
the results obtained.

A, Experiments with Tadiam contained in Gloss
Tubes,

Fig. 1 represcnis the left knee-joint of a full-grown
rabhit, and shows well marked proliferation of the cartilage
of the inner and upper margin of the trochlear surface of
the femur.

Experiment 20 [(Med Series).—The left knes joint of a rabbit
was apened by an incision opon the internal sspect and under
slrict pseptic precoutions. A plass tube coutaining 0.0882 mg,
of radinm bromide was Fi.*;l::!'ﬁl}' a cofgul suture against the
inter margin of the trochlear surface, and the joint carefolly
closed by anture. The joint was immobilized as far as possible
by several layers of gauze salurated with collodion. A glass
tube contaiming 0.15 mg. radium bromide was fxed i & similar
Rmition in the right knee-joint.  The rabbit remained perfectly

calthy, and mninetesn weeks later was killad, The left knee-
joint revealed the presence of a larpe chondro-osteophyte similar
to those seen in osten-arthritis (Fig. 1), It had gIeveiipeql fron
that portion of the artienlar edge opposite (o whors lay the
radium tube, which had formed for itsslf an oblong shallow pit
in the adjscent part of the intermal femoral comdyle. The
remainder of the joint showed no obvious changs hrsw:ml
localized sypnovial hypertrophy n the wicmily of the radium
tube.  The right knee joint showed similae t?::nrlgmt, but to a
lesser degree.

Experiment 18 (Oid Series).—The left koee-joint of a rabbit
was opened as above, and & glass tube contmining 0.15 mg. of
radinm bromide was fAxed against the inner border of the
mternasl condyle of the femur. Tho amimal was killed four
weeks later, and it was noted that well marked proliferation
af the lsteral part of theé I."'iLI:'”:IiI![E limd aocurred ab the jﬂ.qd‘l.iuu
of the internal condyle with the trochlear soeface of the femur.
A patch of fibrillation of fle cartdage had ocecurred more
centrally. Localized symovial hiypertrophy was again present.

Expariment & (Neow Seriea).—A glass tube containing 0.15 mg.
of radium bromide was intreduced into a simalar position m
the right knee joint of » robbit. Two wecls later the animal
died, end it was noted that no alteration in bBone and cartilage
had occureed, but thal a localized villoud symovilis was present
in tha immediate vicinity of the tobe

Experiment 5 ((Hd Series].—A glazs tube containing 0.15 mg.
of radivm bromide was intmdm‘u:ﬁ into the suprapatellar pouch
af the right knee-joint of a rabbit. Fonrteen months later the
animal was killed. The radiom tube bad created for itself
a deep pit above the trochlear surface. Slight ostec-arihritic
changes were presenl. An interesting featore was the fact that
the patells had become dislocated, and lay upon the ounter side
of the femoral condyle. Hore an articolar surface had developed
for the patella with a covering of newly formed articular
cartilage (I'ig. 4).

B. Erperiments with Radium contoined in Flotinum
Tubes.

Ezperiment 2 (New Seriea).—The left knee-joint of o rabbit
was opened from the inner side under scropulous aseptic
technique, amd three platinem tubes containing radiom were
introduced as follows ;

Platinum tube No. 151, eonlaining 1.2 mg., into the cuter part
of the suprapatellar pouch.
Flatinum tube No. 152, containing (.50 mg., into the innee part
aof the mprg.fa!eﬂaf poneh.
Platinum tube No. 153, containing 0.51 mg., inte (he lower and
anierior pard of the joint. 'IFmaI 221 mg,
After an interval of several weels the animal developed acule
destruptive suppurative arthritis of o Pulminating type, which
necessitated its destruction. It is highly improbable that the
infection was introduced at the time of the operalion owing to
the interval that elapsed.

Experiment 1 (New Series).—The left kneo-joint of a rabhbit
was npened from the inner nspect, and platinum tube No, 150,
containing 244 mg. of radinm, was infroduged into the jeint.
The animal was killed eloven monihs later, and the following
conditions wers ohserved (Fig. 2). A condition of cheonic
arthritis  of mized t or ‘' rhenmatoid arthritis **  had
doveloped. The radium tube lay in fromt of the erucial
ligaments. The articular ends of both tibia and femur were
considerably rl‘ll:t!rlirr’t from inflammatory thickening of e
periostenm. Considerable destruction of the articolar surfaces
of both femur and tibia had occurred, assoviated with the
Formation of chondro-osteophyies at the articolar margins, This
formation of new bone was particolarly well marked from the
pabero-internal park of the internal tibial condyle, where a

very large osteopbyle bad developed (see du
ankylosis cconrred in places hetwaen I\hi A
the Temur and tihin. 'lllte synovial membrage
in places invaded the articalar surface & the 1
mptﬂmgﬂf,} [.-\ftr Series).—The }ﬁn knee- join g
WHS  OpeTEe rom the noer side. wi platinmm
containing 022 mg. and the second 0:24 mg. of radinn
wore introduced into the joint cavily (sap |
The nntmnl was killed fourteen months later, |
interesting conditions were observed (Fig, 3).
The jomt was enormously enlaeged, | 1
swelling oecupying the mner part of the joint and
a hard tomour-like mass growing from the lower
fomur and projecting buchwards into the iteal
also inwards, Oun carefully opening the ;
that the flnid swelling on tle inner side was an
containing thick, euwrdy, purulent Guid, :
radinm tubes lay., Internally the cavity had a dens
wall, whereas externally the wall of abacess cavi
formed by the enlarged lower end of the ‘Fmik i
section the shape, size, and general relations of -the tuma
demonstrated clearly, [t is seen bo be developing prin
from the inner a.udy pisterior aspects of the lower emd
femur; te be of a somewhat dense and %
and to be covered externally by a tough periostedl
Histologically the tumour is ﬂlmt:lﬁe an _ossifying
sarcoma which has eriginated from pertoataum
intra-articniar tion of the diaphysis and the adjac
of the spipliysis of the internal fomoral condyle.
I am indebted to Professor H. M. Turnbull, |

the Pathalogical Institute, London Hospital, Enkﬁ‘& los
ing report upon the tnmour @ . t

The peripheral povtions of the mass for a considerable
consist of a very cellular tissoe that is invading and des
mitscie. The cells are spindle-shaped, trian "
and aphevical, vary greatly in sice, but are for
large. Deeper in the mass very numerons swollen
fibres appear among the cells nll
a elose ievegular meshwork of very marrow osteoid
Az still deeper layers are Foilowed the trabeculas
rradually stouter, and enclose larger medullary mﬁ
he ‘wszentially similar, nsasily ﬂageul:ntml,mlh i
are of coarse-fibred bone, are for the most part o
aré arranged very irwgu]'ar]i; In the section from
convexity of the mass some large medullated nerves |
in this tissue, and the advemtitia of an I8 T ] ]
the polymo “j;_- mLIs. The i&nmphr “th.i: m & =
cut tangeniially ; the mass replaces o A =
a_wl.iuulrﬁ is neuler necrosed nor inlerrmpted. The Illiﬂll.ﬂ
ihis tion of femur is, however, fillad with & close mes] 23 |
of trabeculne of secrosed mm-ilﬁ:t—ﬂ_bﬁ‘qu, with some supaor-
imposed finely flrillated Lone or ostecid tissue ;. the ul %
amd  these show
b

spaces contaim the norphic calls
FI_:H:HE.IH'{F de ::Er.l.tilzj‘:hqmd Pmmrsis. ; r Hﬂﬁmm
of the inner ﬁawmi@u spaces and canals of the corticalis,
There are a considershle number of leucoeytes within
mass and in plawces close to it; there are wytic thrombi in
some large vessels near the mass, and there is much peri-
vascolar infiltvation wigh plosma cells in the muscle |
dizstance fLI'dum the m::_-ts_ 5 L g
The conditions 1o be separated for a dingnosis are : L
mafion leading to Bone Iulil'rrﬁli!'r'n, (2] callus ﬁl’ﬂ.ﬂfﬂl “ i
trauma, and (3] neoplasm. The features which I have
to sketeh in the deseription, particularly the wide p

wone of destroctive eellalay  infiltraiion, make, 1 think, th e
There mm* ;

dinguosis of ostessureoma undoubied, 1%
matory infilteation in the mass and in the tissoe bey
miass, but 1]|.ial infﬁitr:lligm is relatively L:n': ;
a5 is frequently found in associalion with m ity 4
The E.::;.:Iimls alone do not suffice to settle the origin of
reowth, hut, taken in conjunction with your pictures, then
w little donbt that the sarcoma arose in the b5 L
fomur, and had invaded the medulla nearer the o
mass thon the site of the section that inclndes femor,

I conclude that the comdition is an oslec-sarcoms
perivsteum of the lower end of the femur.

It iz noi claimed that these experiments are a
more than suggestive, aud it is obvious that eo
evidence will he necessary. The first fact that
our notice is that, in the series of experiments
quantities of vadium contained in glass the
of the joint elements was sl or moderate and |
form of proliferation of thr.:al ;Ier nourished -
articular cartilage or s¥noavi ¥p hy 1n the vi
of the tube, The experiments were ucted under rigid

: did mnot oconr.

aseptic technique, and suppuration ;
i jifors the

localized proliferations at the edges of



