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ADENOMYOMA OF THE UTERUS AND OF THE NEIGHBOURIXG STRUCTURES.

Theugh & few scatterad refsrences te myermatous tumours ef the
utearus containing glandular elements may be fourd by the industrieus
searchar through previcus literature, yet it was net until the public-

atien ef Ven Recklinghausen's book in 1896 (Die Adenomyeme und

Cyatadenomre der Ut:rus and Tubanwandung) th&t any censiderable

attantion was directsd to this distinct and interesting greup ef
tumours.

In sur ewn ceuntry the first paper en the subject, by Dr. S.d.
Careron and myself, sppeared in 1904 (The Lancet, 9th July, 1304). In

an editien ef Bland-Sutten's taxt-book (Tumeurs Innecent and Malignanmt)

which had bsen publised earlisr in the year there wuas a sceptical
refsrsance to gland-bearing myemata as having been described by
Centinental ebs:rvers. The ireny of‘tho situatien was that the firsat
case which we recerded sheuld have besn ens ef Bland-Sutten's putients.
The utarus, removed under abdiagHOsis of fibroid,vwas feund te centain
gland tubules surreunded by a mantle ef small calls embedded in the
thickness of the thickenaed muscular wall. The Pathelegist of the
Chels=sga Wemen's Hespital reported "Carcinoma of the bedy ef the Uterus®
but the micrescepic appzaarancss ef the tumeur were so 1ik§ those e¢f a
rather diffusa myema thut Cameren and I had deubts zbeut the patholegist%
diagnesis and en examinihg the sectien we camé te the conclusien that
the gland tubules theugh infiltrating practically the whule thickness
of the uterine wall wers much teo regular and well-develepszd te bob
censidered malignant. We had net at that time accéss te the literat-
ure ef the subject but F.E.Tayler acting en eur previsienal diagnesis |

ef "Adenifareus myoma" ssarched eut ma,gof the previeus Gzrman



cemmunicatiens fer us including ene by Cullen in a Festschuft te

Ven Recklinghausen. Within a few months we had cellected feur
cases, the full purticulars ef which we knew, and a search threugh
ths collections ef histelegical specimens in the Cuncer Hespital and
the Chelsea Hospital fer Wemen revealed eleven mers which were diagnésed
either as fibremyeoma or as adenecarcinoma. In ths years that have
intervenad since themn I havs seen se many uterine adsnemyemata

that I considsr these tumeurs te be ef fairly cercmun eocurrence.

At the tims whsn we published eur paper Ven Rscklinghausen's theery ef
erigin, mamely that uterine and tubal adenomyematag arose frem
remnants of tha Wilffiag:%as generally accapted, but we sndeaveured

te shew that they arose frem the utsrine mucesa even theugh, as in

eone ef eur cames, the direct cennectien between the twe was net
dsmqnstratad. Cullen had stated that in seme ef his cases he wus

able to establish the connectien. Wa independently teek up that
pesitien and theugh parhaps eur shert paper had little or ne influance
in‘upholding the theery of the mucesal erigin of adememyemata yet it

is intsrestiﬁg te reflect that the waight ef epirmien veered reund te it
afterwards and was gonsrally accept=d ir English speaking ceuntrizs.

It is practically impecssible to diagnese the conditiem clinically
and hystersctemy is usually perfermed fer signs ard symptems interpret-
ed by fhe Surgeen as baing thesz eof fibremyomata, fibresis uteri,
subinvelution, chrenic metritis, er even carcinoha éf the corpus uteri.
Even on m@icrescepic examination @f a speciman there =re ne definite
Qharacterietica that enable ens to diagnese the lesien with certainty,
and 1t is only by reutine histelegical examinatien of aégticns takan

through the thickness ef the utarine wall that we discever the true



nature ef the lesion. In the cermenast type ef adenemyema there
is a goneral thickening ef the uterine wall, rather kike a diffuse
myema witheut capsulatien, and there is ne sharp demarcatien ef the
endemetrium frem thé musculature. The latter is really the enly
featufo that excites sugpicion and se little is this evident
in many a case that I frequently discard my specimens after taking
a pertien fer micresqopic axaminatien and am enly awarffghat i1 havs
beern dsaling with am adenemyema. Thsre is anether appearance which,
when it is feund, enabl:s us te anticipate the micrescepical evidence
- namaly, the presence of‘numerous small cystic cavities in a diffuse
thickening ef the wall ef the uterus. The diffuse thickeninzg does
net as & rule implicate the wheke uterus but enly & part ef it.
Semetimes, but much less coemmonly, we meet wiﬁh mere lecalisad
grewths which in rars cases are encapsuled. I have seem subsareus
ulmest pedunculated grewths, removed by myemacteay, leekin; axactly
similar te aubsproﬁs fibremyemata, which on micrescepic 3xaminatiop
preved te be adenemyemata. |

Occasienally the tumeur appears te be a myematous polypus
grewing inte the uterine cavity er even preljjecting threugh the ex-
ternal es: an instance of this varieyy was the feurth case recerded
in the pap=sr by Cameron and nyself, |

Or micrescepic examination we find gland tubules, parfectly
well formed, with a wall ewer¥ ene cell thick, and oftcp‘c§ataining
blesd cerpuscles and epithelial cell debris, lying in richly cellular
aresas, the cells of such areas being abselutely identical with theose in
the nermal endemetrial mucesa. Indeed, it is impessible te disting-

uish sueh a micrescepic field frem ene ef the mrermal erndemetrium.



E These islets, surrounded by fibreruscular tissue which

has uﬁ&ergdne hyparplasia, are distributed threugheut the utsrine
wall. ;kzriallaectiens in most cases demenstrate a connecticn batwazan
thew and a direct continuity with the endemetrium (FPig.l)

Semetimes the tubules are unaccempanied by strema cells
and abut difectly en the muscle: at ether times the tubules are
in relatively.small prepertien. -

Generally the invasien by ths endemetrium takes place
ever a wide area, but semetimas the pesitiem ef entry is more
restrictsd and the cennection betwaen gland islets and endemetrium
is difficult te establish: indezd, the eriginal cennectien may be
whelly sevéred as in the third case repcrted by Camerem sad myself.
Of courss a single deep prelengatien of endemetrium inmte the muscle
(se= Fig 2,)g€hichﬂis net an uncemmén eccurrence especially in
"thesme ca@és kmown as fibresis uteri, is net sufficient te justify
the n ma of odanomyoma, but such psnatratiems, beth im the bedy and
in tha ceyle shew us hew thes. frewths start and alse demenstrate the
liabilityiot'thofutcrine mucesa to preliferates inte chinke in the
muaculatura.a The @utstanding features ef the adanomycm# are thus
the inflatratlen of thﬂ utaripe wall by the twe censtituents ef
the uterx%s cusesa. - the tubules and the cellular strema. It is net
a destrnctive infiltratien ner lymphatic pormeatien such &s we get
in carclnoma, but a "werming" ef endemetrial tubules among ths leese
tisaue batwoan muacla bundles. Th:ere is ne reurd cell infiltratien.
- The fibremyom&tous censtituents are prebably due te the irritatien

'produced by the 1nf112rat1ug tubules and this rsactiem may be eut ef

all preportien te the ameunt ef glandular epithelium present: it may



be allied to the physiological activities or necessities of this
specialised epithelium for it has beem proved beyornd doubt that such
displaced endometrial elements function like the mormal endumetrium
during menstruation and durirg pregnancy. The frasquent formatiba of
small cysts is probably due to the contraction of the fitrous tissue
around the tubul:s. As already remarked, we sometimes find intra{
mural adenomyomata in which it is impossible to demonstrate any
sndometrial connection, and it was msinly on the obssrvation of such
tumours that Vonm Racklinghausen built his kxsiaxyx theoBy of a geresis
from Wolffian duct remains. His position was argusd with a graaﬁﬂ
deal of ingenuity: he accepted wholeheartadly the views then hold

by embryclogiste ragarding the devslopement of the mésOnephros and

he found in his tumours farcied resemblances to glomeruli and other
structures which no one would now recognise: but -most of the argumanﬁa
he put forward could with equal force be appliasd to explain the
occurrence of ogdinury fibroid tumcurs. His exparisnce offadamonyo—
mata of the uterus was unusual because he¢ had seer very few of the
common diffuse 4ype, in which the endometrial counectiam is psrfectly
éemonstrable, and a large number of more marginal tumours ir which a
variable amount of muscle intervened betwsen them and the endometrium.
Later on as tumours of identical appearances were found in situations
where Wolffian duct remains could not reasomrably be loééxed, the

idea was mooted by Iwanoff and strongly advocatad by Meysr and othars
(See Tockyerte Fibroids and Allied Tumours,K1918) thatademomyomata

of the uterus ware derived from the endothelium of the peritomeum.

The absence of a demonstrable connection between endowet}ium and tumour
in many cuses is respomsible for all these theories which at chce

explain tco much end too little. Thair improbability impresses me.
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The pathogenesis of tumours has b2en dominsted far too much by ‘

theories of embryology. It certainly would be absurd to deny the
occurrance of @mbryoniec maests in the neighbourhoud of the uterus
and adnexa but that thsage rests have a greater liability to give rise
to tumour formations than normal tissues, normally situated, as
Cohmheim &nd his supporters held, is very problematical. The cells
comﬁosing such rests manifastly age just the same as normal cells
andithe embfyoaic potentialities for growth depart with their youth.
The se potegtialities of embryonic cells are not unlimited: their
pred@stin:d end is set before them. Immured apart from their
normal position they bshave as their rslatives. When Rip Van Winkle
awoke from his long slsep amongst the hills he was no longer
endowsd with ths exuberant vitality of boynood but he was am old
and a d2crepit man.

'~ The polypoid varisty of adenomyoma 1is regdily sxplained by
the afforts of the uterus to extrude a tum0u¥r?n tha submucosa.
This is widely accepted in the case of mycmatous pclypi. 1in the latter
cas>® the tumour is not derived from the mucosa which contains no
rugcular elements, but from the muscular tissud of the uterime wall.
Subrmucous or éven definitaly more intramural at first, it is extruded
into the cavity Bg the uterdme contractions pushing the endometrium in
front of it and thinning it out. Similarly a localised hypertropny of
musecle occurring rdund infiltrating sndomstrial tubules might be
axtruded into the ﬁterina cavity and would constitute the polypoid
variaty of ademromyoma (f;g.S).:, Thiz phenomamnon of extrusion of
tumours originating in tha uterine wall forms the basis of the theory

I put forward (See Proc.Roy.Soc.Med.July 1914), to explaim the
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thae occurrence of adenomyomata in situations whare defimite connection
with the endomstrium cguld not be demonstrated. Extrusion can take
place in two directions (1) into the uterine cavity amd (2) away from
the cavity. The latter is the more commop occurrence. Perhaps the
majority of myomatous uteri that one seses exhibit subserous tumours
which sometimss ar: actually pedunculated, and no one..denies that
such tumours originated in ths body of the musculatura and werse
' pueheé out to the periphery by muscular contractions of the uterus.
I hold that a similar occurrence tskos place with adenomyomata and
that the endometrial connection may be brokem in the gradual process
of extrusion. Furthbr pure myomatous tumours which have becoms
subserous and pedunculatad.may form secondary connections with
neighbouring structures and their original attachment to the ut:rus
may be wholly sevared. There are numsrous observations to support
this. Similarly with adenomyomata. I think that this theory
will explaim the occurrence of adenomyomata in any of the situations
outside the uterus in which they have bez2n fournd. (In view of a
eriticism that was brought forward when I propossd this explanation,
namely that ademomyomata had bsam found in various parts of the
small intastire and evam in the Stomach it is nacessary to say that
the adenomyomata I am discussimng are a separate class of tumours
composed not only of muscle amd gland tubules but <lso of & tissue
identical with the extraglandular stroma of the emndometrium, amd in
that respect differ from these small no@ules found in the muscular
coat of the small intestinm2s, formed of gland tubules only, aaé
known usually as myoademomata. The latter are unmistakeably inclusions

¥hg from the intestinmal epithelium). But the separatiom of adenomy-

(o)



omatous tissue from the endometrium is not mersly owing to the
mechanical afforts at expulsiom on the part of the utarins mustle.
There is an active migration of the tubules and their proper ctroma.
When endometrial tubules pemetrate between the superficial chinks of
the adjacent musclas as seen in figured  they take part in the usual
cyélical changes of the sndometrium. In menstruation they and

their stroma c2lls become engorged: the swellirg further opens up
the:potential crevices batwsen the musecls bundlis; and in the stage
of re-proliferation they ddvance still further into the wall. They
may;reach the limits of the uterus and progress beyond them. Though
tha>original connection be brokem these cells carry on their function.
In all my own cases of extra-utsrine adenomyomata thess aberrant
tumours were actuzlly found to be excessively tender during menstruat-
ion. Num:rous observers hava testified to the same fact. Histolougical
observations have shewrm memstrusl changes im gany of the aberrant
adanomyomata. Dscidual cells svem have been fourd in such tumours.
Now supposipg an adenomyoma reaches the peritoneul surface of the
utarus it may form an adhesion with & neighbouring orgam not merely

as a fibroid tumour might do but principally because it actually
menatruatss. Thus its periton2al coat may be ruptured amnd adhesions
more readdly be formed. The tumour having adhored, the tubules will
go on infiltrating the mew ground, erd we can imagime the extrome

case imn which the connection with the uterus has become completely
broken off, and the tumour is found im a tissue in which mo one can
otherwise account for its preserce. This extreme eass is mot hypo-
thetical. I have a case that, to my mind, definitely proves my

theo of migration.
i @ a e Q@ Q @



Apart from thosge actually in the uterus, with or without
definite mucosgal eounectidn, adenomyomata have b:on found in the
Fallopiam tubes, in the round ligamemt, in the broad ligamsent, im the
ovariam ligament, in the rectovaginal septum, in the pedicles of
vantro-suspended uteri, in abdominal scars, and in the ovary. The
theory of migration should‘stand the test of these casas. The theory
of Wolffiam or Millerian duct romaims certzinly canmot account for
the occurrence of ademomyomata in all these situations. Cullonm, who
is the cheif supporter of the endometrial origim of most adenomyomata,
confesases his inability to 2xplaim thase extrauteriné tumours on that
bases. Vayer's theory, supportsd by Piek, Aschoff amd others, thit
thase tumours ara derived from the sarosa by metaplasia of the endoth-
2lium into epithelium is the ome that has been almost umiversally
adopted. It neceasitgteé the suppositiom that such tumours arise by
feew an inflammatory process which mot only brings about the profourd
changes in the characteristics of endothelial cslls but also stimulates
the comnective tissua%toiproduce fibroblasts of a type idemtical with
the cells of the normauil emdometrial stroma. TLockyer who has collected
avery case of ademomyoma reportz:d and has steeped himself in the
views of every writer apd'speaker on the subjeet is an enthusiastic
supporter of the serosal theory of origin, According to him this changs
of serosal endothelium *has besan proved by repeatad investigations
carried out by relisble observers, amd, moreover, it has besen
.conclusively shown that the comnactive tissue which surrounds the
sndothelial inclusions cam be excited to a hyperplasia which causes it
to assume the characteristic histological fsatures of the stroma of

the uterims musosga®, It may be remarked that wé have to imagime such
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a wonderful metaplasia of emdothelium that a columnar cz11 epithelium
is produced, that this epithelium forms itself into parfectly formed
gland tubules identical in every rospact with those of the uterine
mucosa, that these gland tubules incite the connsctive tissus to
Produce a new kind 6f fibroblast in large numbars around them so as
to s$imulate exactlj the structure of mormal emdometrium, and not
stopping at this extraordinary mimicry}this metamorphosed structure
proceeds to adopt the physiological functions of the sndometrium.
Further we are forced to imagine that the serosai gndothelium behaves
in this fashion only in the neighbourhood of the famale reproductive
organs, for it is only there tnat adsanomycomata hava bsan found. The
hypothesis is too staggering for me. The cells of the stroma of the
endometriue have mome of the propertiaes of fibroblasts.
The migratory theory quite easily explains the occurremnce of adenomy-
omata i any of the situations in which thkey have been foumd. Take ‘
for example an adenomyoma in a vemntrofixed utsrus. Su;h cases have
been recorded by Meyer (Zeit.f.Geb.XLIV,1903) and Klages (ibid.,
T.XX,S 868). (The latter evem records that the tumou:'r'f%aiaful dur.ng
moenstruation). The suspension of the uterus was psrformed for
some pathological condition of that organ: & n2w conneetion wus
astablishad betwezsn the uterus amd the abdominal wall: the migrating
tubules could easily penetrate this bamd: suspension bands mot imfrey-
vently thim out &and braak, and in the extreme case the tumour would be
tranaferred to the uterime wall.

The tubal adenomyomata ares mot essemtially different from those
of the uterus proper. They are mot uncommomn. Genmnsrally they are

found close up to the poimt of entrance of the tube imto tke body of
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the uterus. Sometimes little adsmomyomatous nodules are found moye
distally; It is said that becausa tha tubsal mucosa do:s not contain
glands like those of the corporeal endomstrium it cannct be the scures
of these adanowyomatous nodules though all admit that it driginates
from exactly ths sama ambryonic tissue asvthe utserine mucosa. The
serosal ori;fnaigtgked. But in many conditlions of & chronie inflammat-
ory nature, the normal stallate folding of ths epithelium i3 s0 much
incroased that pouching actuslly takes place anmd prolongations of

the apithalium occur imto cravic2s in the muscla coat. There is tha
sams liability to infiltration as in the body of tha uterus.

Shortly aftzr the appsarance of ewr first paper in which we
cowmitted,ogrselves unreasarvedly to the mucosal thsory of origin of
uta?ina ademomyomata Pick sent us a section of an adsmomyoma of ths
vagina, and et the time we had to confess that thore amight be
excéptions. Of recz2nt years a goodly numberof such growﬁhs have bacn
reacordzd. Toekyer has collected 47 cases from tie literature. They
ara more proparly comsidared tumours of the rectovaginal ssptum. 1
had two cases within a few months. They are therafore not uncummon
and as they @ay'on occasion form tumours on the rectal wall they
are important to the surgeon from the point of view of diagnosis of
cancey of the ractum. If the real mature is not appreciated by the
Pathologisat has may agreze in regarding the rectal tumour as an adepo-
carcinoma of the rectum. In both casss the tumour was axcessively
painful during menstruation. 1Inm one there was & distinct tumour in
the antarior rectal wall vary hard on palpatiom but without ulceration
of the mucoﬁs membrane. This hardness was continuous right up to

ths pterus. The uterus, and part of the ractovaginal septum ircluding



14

: ) on the other,
an ovsl piace of rectal mucosa on ona side and vaginal was removed.

The few saptal adanomyomata that were racorded by this tims were
cowsiderad by the authors to have origirnated from the serosa of
Douglas's pouch. I made sections from the posterior wall of ths

vterus, cervix, and éggina,and found, am unusually extemsive proliferat-
ion of endometrial tubulea into the musculatdare. Thore was a congre-
gation of ademomyomatous istets towards the serous covering of the uterus
and batwean the two;scattered more spars3ly,szmall adenomyomatous islasts.
Such islets were ;faced‘down into the cervix, in the wall of the post-
terior fornix'and{in the rectovaginsl wall., In the latter situation
thars was an unﬁgﬁal amount of fibrous tissue reaotion, sO0 much

indead that it lookad liks a diffuse fibroma, and ths tubules were

few im number. lﬁhesa*ware found however under the vaginal epithelium
ard unrder the subéucosa of the rectum. Individual sectiom did not

show tha whole process blt from the hundreds that wer: examined it

was possibleitdldateﬁﬁiaa that the tubulzs fourd in the septum were
contiauous,with those im the uterime submucosa. (Fi .4), In the other
case thé/haraaass of the carvix, together with the praéeuce of a hard
illedetgéai prolongatién frOm the back of the cervix alomg the course

of thﬁ%leftéﬁacfoutar;ﬁe ligament, led the Surgeon to thimk he was
deaii;§ ﬁ&tﬁ a earcinéJa of the ermdocervix spreading alonz the sacro-
,utarine lymphanss and ‘the uterusi part of the vagina, and the laft
sacr0buterine ligameht‘were removed. As 1 do not thimk that car-
cinema_of the uterus ever spraads irm that directiom, 1 su.: ested that

it miéht be a migréting ademomyoma bafore the sectiom was cut. So

it proved. Ths cervical asndomatrium had invaded the whole of the
musculature»ﬁf.the‘carvix very deegly, ard right throughout iﬁ there

were smill tense cysts. Umfortunitely a contimuous section was




not taken right into ths sacroutsrine ligamant and so 1 cannot
dafinitely and indubitably demonstrate a continuity of the process
but a fransversgs saction across the letter portion show:d the
typical app:arance of adamomyoma with tubules imbeddzd 1in cellular
stroma (fig.5). Unlike the other case it did mot show actual invasion
of the rectal wall but it was getting onm towards it.

1 havs had tw0 casz2g also of adenomyoma of ths broad ligament.
In ona of *ths3se, from a patient of 64, the infamtils uterus contained
a pea-sized intramural myoma ef the ordinary type and sevaral walaut
sized subserous fibroids. One of thzg: lay botweon the laysrs of
the broad ligament towuards tha tube smd had a thin pedieular attaci-
mant to the latsral wall of fhe utarus. As nrO suspicion of adenomy-
oma enterad my mind I took a s2ction frow this last tumour and ths
rest of the spzcimen ﬁas destroyzd. Sections showed it to be a
typical sdenomyoma. I wish to smphasisa the faet tuat the tumbur
wag connect=2d d4efinitely with the'uterus. In ths second cas=z, the
surgeon r:moved from the bas2 of tha right broad ligament & tumour
of the siz2 of a Tangerine orange which he informs me was attached
to the utarus by a cord of fibrous tissue. The ssction showad
typical adenomyona (fig.6).

In a case of ad:nomyoma of the ovary reported by Semmelink
and da Josselin de Jong (Yonat.f.Geb.u.Gyn,xxii,p 244) the ovary was
found *o be adharent to an adanonyoma om tha posterior wall of thne
nterus. Doubtlz. s the ovary had formed an adhasion with the uterine
turronr and had subsegquently been infiltrated though the authnurs

regarded thair case as a proof that the sarosa was & source of the

tumou?t.
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If my theory were correct I argued that we might expect to come
across an adernomyoma in a situation mormally out of conneétion witnh the
uterus or repvoductive organs to which pluce it had besn transferrad
and had brokem its connection. In 1312 I was lwcky emouzh to m.et
with such an extrsm2 case and I put it forwardwas demonstruting the
infiltrating and migratowy propertiss of adenomyoma of the uterus.
The particulars of tha case ar: as fuollows:-

. The patient was a lady aged 33, under the care of my collaague

" "Mr,. Cecil Rowntrae. She complained of epigastric pain

- brought om by any slight exertion. She had long beam of & very

~~eomstipated habit amd had be2n employing rectal irrigation for

U four months. The memstrual history was umimportart. She
‘eomplaindd of paim ir the baek and had be2n kaaskmg losing flesh
Enemata ware returned im two or three distinct portioms. X-ray
axamimation showed marked viscsroptosis. Hor symptoms were held
to poént to ptosis of the sigmoid colom, and ir July,1l9lz2
- laparotomy was performed under this diagrnosis. ¥Mr. Rowatree
found a very lomrg sigmoid loop lying in Douglas's pouch, the
laft ovary enlarged and prolapsed, and adhesions betweem the
left broad ligament and the nesosigmoid. The broad ligament
wag divided and the ovary removed. The sigmo.d loop was pulled
up out of the pouch of Douglas with slight diffieulty. On re-

- placimg it there was noticed on its antimesenteric border a small
puckered area, half an imch in diamater, at the midpoint (the
most depomdent part) of the loop. Undermeath this arsa there
was a vary hard nodule in the bowsl wall of the size of a
Bareelona nut. It gsemed from its appearance and ths sensation

it gave to the finger to be perfectly typical of careinuma, and
such was the opimiorm of ¥r., Y. EBrmest Vi1las, who happened to be
in the Nursing Homa at the tigme. Inppection of the posterior
wall of the uterus showsd a localissd thiekaning or placque of
growth under the paritoneum at the junction of tha corvix anmd
corpus. On allowing the sigmoid to taks up its/ yravious
positiom it was founmd that the two came in contact '(Fig.7)

The placque, flat, circular, hardly raised from the surface, a
few millimetres 1n thickness, was considerad to be am implantation
of camncer from the sigmoid. Undesr such eireumstances a radical
oparation had to be postpomed until the patient's relatives ware
informed. The uterine placque was removed, and wh:in 1 sxamined
it I foumd it to be an adenomyoma. Permission was given for a
local resaeetiomn of the sigmoid growth, but a8t the op:ratiom
before procoeding with the resection ¥Mr. Rowntrse opened inmto

the bowsl beyond the margins of the growth and ‘found that the
epithelial luyer was quite intact. A small portiorn of bowal

was thersfore removed ard enrnd~to-ond amastomosis: performed.

The speeimen showad a small puckered arsa on the merous surface
with slight haemurrhage;  euttimg through this w2 found & white
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fibrous growth with rather indefinite margins apparently ex-
tending right up to the mucous layer but not involving it. On
microscopic examinationm it is evident (figs. 8 & 9) that the
outermost part is composed of fibrous tissue in which are found
gland tubules surrounded for the most part by a small amount
< 0f cellular stroma. Thesa tubules spread out into the muscular
-Tgpﬁq, which is much distorted; they rsacheeé right up to thse
.. submugous coat, and some sections show them actually in the
nuéous layer, from the tubules of which they cam be distimguished
ths be absence of goblet cells and mucirous material. The
~raggedmeps of the little puckerad area on the ssrous coat and
tha preséence of haemorrhagic areas im that situation show that
it has lately beesn adheremt to something else and that the
allhesion had besn broken.
. The sequenca of events almost certainly is &s follows:-
Amn adenomyoma having started from the endometrium
migrated,f&nd was extruded through the wall posteriorly; owing to
haemorrhaée occurring during a memstrual period the serous surface
was broken; the loaded and dependent sigmold colon became adherent
to this; the glanmdular comstituents imfiltrated the wall of the
sigmoid; the adhesion became attenuated by movements of tha intestine
and at operatiorm the slender adhesion was broken leaving a @iscoid
pongion'in the uterus amd wn abraded arsa in the colon. Supposing
a greater lemgth of time had alapsed the scar of tha sigmoid might
have healed over ama the evidence of connection betwserm the two
ﬁould havé been quite lost. As it is, it serves to show how the
tumoﬁrs infiltrate and migrate,and we nead imvoke the theory of
rast-cell origim to explaim the occurreamce of such tumours inm
situations at & distanmce frox the emdometrium,
When I had reported this case MMayo Robson sent me
‘motes of a case and sectioms of a tumour from the wall of the
sigmoid colon - a typical ademomyoma. The case had been diugnosed

as uleer of the sigmoid or adhesions from local peritoritis.
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He had found at operatiom an adhesion between the bow:l anrd
the ¥allopiam tube and ovary. Wnen the adhesions were detached
there wowg found & well-marked cicatrix im the sigmoid six inches
from the reetum. The bowel was not constricted amd the fimnger could
bae passa@ through on ingagimation. As no permission had beem
obtaired for enterectomy the audoman was closed. RNo rélief resulting
from the breakimy down of adhesions, the abdomenrn wus agair openad
seven weeks later and the bowsl cifatrix was resscted. The tumour
ﬁas about ths sizs of a filbert and was situated on the antimesenteric
border of tha sigmoid.

Clara Stewart {Journal of Obst. and Gyn. 1914) reportad an
adanomyoma of the rectum similar im many respects to the sigroid
tumour I had record=d. Recently she reported to the Pathological
Society of Great Britaim and Irsland the discovery of a typical
adenomyoma in the wall of the ilesum in & case in which thers were
aviéénces of old adhesions to the pelvic organs. (sze Journ. of Path.
and’ﬁaét. Vbl.xxiii p.235), and regarded it as evidsnce in favour of
the theory of migration. | |

v-The'qu%stidn is left open as t0 whether ademomyomata should be
considared true tumours or rmot. The myomatous part is adventitous,
By some the cordition i: called "Ademomyositis”. 1t is not nécessary
to invoke &rn inflammatory factor in the pathogeneslis of the comdition
and £he evidence for it is very slemder. Ths essontial féatufe is
an infiltration of tissuzs by the constituents of the emdometrium.

"Infiltrative ademomatosis™ might be a batter desigmation.
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MALIGNANT CUTICULAR OEDEMA

é - Thers are two conditions, the one rare and the other
compérﬁtively common, in which this hitherto undescribed losion_may
ba found. Ths fermar of these is what has been termed “acute
carcinoma" ef the bresast, the latter is the se-called Qbrawny arm"”
in advanced mammary carcinema. The skin over the affected breast in
the acute carcinoma, and, the skin ef the swellen arm in the advanced
cancer, both show & remarkablse regular sup:srficial pitting and an
apparent thiekening of the epith2lium. These appearances ars dus,
as I shall show, to a bleekage of the lymphatie¢ vessals of the cutis
wra by cancer cells with a consequent eedema of the eorium, causing
& bulging outwards of the epidermis except at those placss where it is
moored down by the desp insertion of the hair follielas inte the
cutis vera. Frow various ebservations, which 1 need not hore discuss,
I have eoncluded that thers is ne plexus of lymphatio channal® in the
eutis vera, but that thera is an arborisation there of the perpsndicular
lymphatices which run down to a plexus situated on or under the dedp
fasciae. It is a peculiar fact, the explanation of which 1 do net
know, that in ordinary drepsical conditions the cutis vera is not
distanded. 1 have therefore used the term "eutigular oedema” to
express the condition te be described. I have enly found it where
the lymphatics are extensively blecked by eancer ceélls. It may sxist
in olephantidais but I have not haed an epportunity of examining
that econdition.

(1) The Pean d'eorangs of Acute Mammary Carcinoma.

. Acuta mammary carcinoma is seldom met with, or at any rate is

karaly diagnosed. During a period of elghteen years and amongst
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many hundreds of cases of breast tumeurs I have enly oncounterad the
condition ten times. Most of thuse casss were wrongly diagnosed
by the eclinicians, the rapidity of the process and the age of the
patient leading them to think that they had to deal with an infective
condition, In such casss the duration eof the disease from beginning
to end may bormaasurod in weeks. Though it is always of importance
to recognise any cancer promptly and te epsrate promptly and as ex-
tensively as possible, no matter how small or how slow in growing it may
ba, 3bt in these cases of‘:acute mammary carcinoma prompt recognition
and immadiate and extsnsivs operation are absolutely essential if the
ramotest hopes of its cure are to be entertainsd. Few of the surgical
or pathological text-books refer to this particular well-defined class
of breast cancers, and of the few taxt-books that do mention it, only
one te my knowledge, adopting the explanation of the skim condition
which I pointed out in 1309, gives the real cause of the peam d'orange.
Clinical characters.- Acuta carcinomu presants itsslf a% a
diffuse awelling eof ths breast in which the normal shape of the
organ is retained; in fact, in comparing ths two breasts one woeuld be
inclined to say that frem‘an artistie point of view the affscted
brsast is th: better modelled. There is no fluttening to be ebserved,
no puckering aven on digital movsment, no asymmetrical bulging, no
appearance as if of a healad scar. The nippl: may hot be appreeiably
indrawn mor give any sero-sanguineeus discharge. There may er may
not be a slight blush on the skin, especially in the lowsr part of the
braast, but at any rate there is neither heightened temperaturs ner
tenderness. Palpation eof the breast shows that the swelling is

diffuse and that there is no loealisad hardness, perhaps ne hardness at
all.



Ths dissasc may exist during pregnaney or lactation, and in

these cases i1s liable te escape detection, er it may be found at
any age, though genaerally it eccurs in women who have not reached
| the period at which the oeccurrence ef cancer is mest common. Thus it
follows the bread law, to which there are exceptions, thut the younger
the age of the patient the more rapid the growth. There are two peints
in the diagnosis of the condition that are of great value - the
diffuse swelling like a‘ﬁypertrephy and h¥e occurrenc: of peau d'orange -
- and the cenjunction of these two signs is pathqgnomonic. To the
latter attanticon may be more fully directed. The name pasu d'orange is
descriptive smough to ene who has seen 1it, but te those who have nut
noticed the condition it may not convay'much impression, fer oruange
skin 1s vory variable and the irragular pitting a&and puekering of the
latter might very well describe tha fairly common appearance of the
skin in cancer of the breast when it is affected by contraction of a
growth underneath. In acute carc.noma, on the ether hand, the skin
has minute pits very regularly abeut & quurter of an inch apart giQing
the appearance as if the skin had been dabbed with & blunt pin.

The accompanying photegraph gives & batter ldea than any .
description can of the characteristie appsarance of the skin.(Fq $§

The usually accepted opinion l1ls that the pitting is caused by
the o ntraction of the fibreus tissue in the tumour acting through.
the suspensery ligaments of Astley Ceoper. Fig.2 shows one of these
"ligaments” ef trabeeulae running to the eorium through the intervening
adipose tissue. It will be referred to later., Against this
view there are many ebjections. The Astley Cooper ligaments are not
g0 uniferm in their arrangements, nor are they so clossly set in

relation te each other as to ppoduce by their eontractien such
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ragﬁlarvpitting. Aga R, any ® ntraction from bslew would ﬁot preduee
depressions, the depth of which is as graat as, if not.greéter than, .
their breadth. We should sxpect when we free the skim by dissseting
under it that there would be diminutien in the deﬁth of the pits,

if they were due to contraction from belew. DBut the chief argument
against ac cepting the gensral view is that the cenditien is feund
only in very rapidly grewing, rapidly expanding tumours, in whieh

the fibrous tissue is at a minimum. Contraction im less acute
tumours produces a much reugher puekerigg.

Microseopic appearances of acuts carcinema.- Ssctions taken

from the tumour shows large areas of spherdidal ealls closely
packed togsther and gemerally well preserved, though sometimses
exhibiting central disintegratiens. The appesrance is somejimas
callzd "medullary" carcinoma. The stroxza is usually relatively
small in amount. Portions may be chosen from the growth which
show only prolif:ratier within the ducts ard acinl, but this preo-
liferation is always a marked feature &nd differs from that ef
mastitis, in that there is ne less of ruclear staining, whilst

the cells tend to ferm numerous daughter lumina. At such parts as
these, the slastic tissue sheath ef the duets is sometimes intaet,
st other parts it seems to be undergoling solutien. This proliferation
is found everywhere throughout ;he_gland; the epithelium ef the
whels organ seems to be maligrant. In addition, as we get nocarer
the edge of the grewth, we find extensive lymphatie bleckimg by
masses of cancer eelk, In fig.2 the trabecula running from the
maonary gland te the dermls through the interveaing fat carries inm

its lymphatics epithelial c:lls in direet continuity with those of
the grewth,
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Appearance of the skin.- When the skin is cut through

it appears to be enormously thickened - frem the nermsl 0.5-1
millimetre over the breast to 8 millimetres or more. It is dense
and white and appears like ordinary squamous epithelium much
thickencd, and it retsins this appearance in alcohol. But the
microscope shows that the epithelium as itself is thinner than
usual. The mermal papillae are to a.great extent oblitaratod

or are only irregularly maintained. At soms parts the papillaéy

layers and elastic tissue are quite absent, at othsrs they are densa,

whilst intermediate conditions are found. Wnere they are absent
the changoraeems to ba assocliated with the presence of collections
ofblymphocytos and some plasma calls directly under the spithelium.
The conditicn then resembles what has been describsd by Ribbert,
Victor Bonnsy, and others as tissuoiprepared for cancarsus invasion
by the surface epithelium. It may, howsver, here be noted that
the surface opithelium_is not proliferating, alwmost certainly naver
would do so and it is probable that the Qo-eallad "preogancerousg”
conditions are brought zbeut by the same mechanism.

The whele apparent thickening of the skin is dus to the
comdition of the corium. Tne connective tissue appears 10 be
in @& sodden condition, the fibrous strands ars widely sepuarated
frem each other, and arterieles are dglated, and their wzlls are
thickened. The lymph channels are especially warkcd. Towards the
deeper parts of the cerium it would seem as if practically =very
lymphatie channel were filled with cancer cells,; scme are filled
right up to their origin immediately under the epithelium, ethers

am they approach the surface are seern to be empty and eften dilated.

2%



Figure 2. Figure 3.

Fi** 8« A DrojGcetion dr&wiof -a SGCtion oi tho skin ot thG orGasv* in
the condition of peau d’oran”e. The strand of fibrous tissue passing

up to the Goriuai through the fat is strewn with masses of cancer cells

in lymphatics. The black dots in the corium represent minute collections
of cancer cells.

Fig. 3. A projection drawing on a larger scale of the corium at the site
of one of the skin‘pits shown in figure 1. All the lymph vessels are

widely dilated. Many of them contain cancer cells.- Perilymphatic collections
arc C&rHuen.



Perilymphatic collections of Iymphocytes, with a few plasma
e:1ls aumngét,tham, are marked features, and these perilymphatie
infiltrations seemgto fellow & definite plan; they cenverge towards
collecting lymphatiec trunks beiow the corium. It is probable that
the lymphaties in the trabskula represent the trunk and the smaller
vessels in the cutis the branches eof a lymphatis tree. The cancer
cells have permeated the lymphatics in the oppesite diredtion
te the course of the lymph stream. In the centre of some of those
perilymphatic infiltrations we may sce amall masses of cancer eells
in well defined lymphatie spaces; in some the ohuannels are yuite
empty, whilst, on the ether hand, we may tind cancer e2lls in
lymphatic. channels, and even empty channels without any perilymphatic
infiltrations. It is evident from this that the "round esll”
infiltration is not due to u reaction to the cancer caells as such;
it may Be€present where these are absent or absent whare these are
‘presant. In the former condition ¢ precedes the lymphatic permeat-~
iom. - Such infiltrations seem to me to be the direct result ef
complete blockags of the channels, seeing that wnere we find them
it is possible to trace the empty channel back to & place where
the epithelial cells are. When they «re absent either &.roumd
aﬂy.empty or a filled lymphatiec channel it is te my mind an evidance
zhat collateral bramches carry en the small amount of lymph
circﬁlatien that is necessary as leng a8 the esurfaece epithelium
can live. . Sﬁall areas of round cell infiltratien ean also be seen

round: definits arteriocles, but they are much less marked.



The deproesionsafvthe surface thet give the ap;earance

of orange skin are the exagyerated pits ef the hair

follicles. (Fig.Z.) ‘The erector pilee has its fibres
separatsd liks 1&&: the rest of the corium. The thickening ef the
skin 13 thus due to changes in the corium. These changes are the
rasults of lymphatic permeation and consequent lymph stasis. The
coriur is expanded and the overlying epithelium is raised above
its normal level by the pressures axcept at thoss places where it is
beund down by the insertien ef a hair follicle deep in the corium.
There is no disease of the breast at &ll likefy to produce this
appearance other thun cancer. Thus even in the abssnce ef ether
signs a diagnosis of acute mammary cancar from this zlene would Ue
practically certain..

(2) Brawny Arm.

In cancer of tha breust oedema of the aru en the gffeeted
sid: is a fairly frequent lats phenemsnon. It eccurs also in cases

where ths breast has been removed for carcinoma and there is

recurrence in the axilla. Semaiimes, too, it is found after complete

removal of the mammary tumour together with therough clsurancs of
tha axillary contents in cases that have survived for several yéara
with aprurently no malignant tissue in the axilla. The ocedema

is obviously due to & bleockage of ghf’lymphatic trunks presumably
in the axilla fer practieally &ll the lymph drainage of the arm
passsgs through that lecality. New thers are two distinct varisties
of this oedema of the arm though the second msy later “4me bo added
to the fifst. The first is an cedera of & gimple uhcémplicatod

nature. The arm is swellen, it may be intensely swollen;

20
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frequantly the hand is extremaly cedematovad. The skin is almost
translucent. But thevdiatinguishing character of this variety
is that the skin,anywhere in the arm,pits eagily on pressure: it

is soft and yielding. If we cut into such an arm we shall find
that the skirp 18 not at &«ll incrsased in thickness. The conditien
ig cawsed by fibrous centraction round the axillary lymphatic trunks.
The second variety te which the name "Brawny Arm" 1is more properly
given has different characters. 7The arm is swoll1n.just as much

as in the first but the skim ever the wholesor part of it is hard
and resistant te the teuch, mo longer translﬁeont sxcopt parhaps

on the baek of the hand er lewer part of the arm, and it dees net
pit on pressure. In extreme cases the skin showms what appsar te
b> flat superficial nedules but usually it gives a uniform dull
beard-like appearance. It shows numarous littls superfiecial pits
similar te the peau d'orange already described in acude mammary
carcinoma especially on the outside of the arm. If we cut inte
such an arm we find that the skin is apparently much thickened.

In som: instances we may see this "braway" conditien in the upper
part of the arm and the m0r§ simple osdema in the forearm amd hand.
The reeOgnition'af the causes of ocdema of the arm im breast cancer
is of practibai importance on account &f the surgical measures
proposed for its relief. Even in slight degrees it is very un-
somfertable; in adianeed states it is extremely distressing. Some
surgéons'amputate the arm at the shoulder. In ‘all cases g0 treated
that I have been able to follew the relief is merely temperary;

the wound at the shoulder becomes filled with & fungating muss ef

growtﬁ, and the paik is as great as before. Te get rid of the eedema
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goma Surgeons adopt the operetion of Kondoleon in which an endeaveour
is msde to establish & connection bLetween the mors supserficial

plt‘bs of lymphutics and those dseper in the intermuscular sspta.
Haendley introduced the rather ingenious operation of lymphangiopbasty;
he inserted three or four strands of stout silk twist abod® the level
of the wrist threaded On long probes which he pushed up in the sub-
cutaneous tissues to the axillary and scapular regions, expecting thus
to supply artificial drains for the collected fluid. The results inm

some cages which 1 saw were very striking; certainly much of the

{7 &y
i ,

surplus fluid was drained off; but ths relief was merehtemﬁﬁfw

and the condition after a time was as bad us befere. A.R.Fafﬁuson
showed that round the silk threads a dense fibrosis occurred rendering
the artificisl c¢hannels imperméable to the coliacting fluid without.
In the examinatiop of brawny arm [ have taken long continuous

strips from the shoulder to the wrist carrying the knife down to
thes bones. Such strips aféer fixatien inm foréalinkwere divid=d
intovnumbered blecks, the position of whichk was feeordad in & diagram
of the whola strip. Sectiens of these blecks showed actual purmsation
of the lymphatic channels of the arm, not only @f the plexus is and
belew the deep fascia, but alse of the supsrficiul arberisations

and of the imtermuscular and interfascicular lymphatics. Every
lyemphatic channel that ons could recegnize scemad tu be dilated

and to contair uninterupted cords of cancer cells. Kondel:zodB3
opsratiem gould mot therefers be ef the slightest use in this
conditionm fer the deep lymphatics were blecked @s well éa the
superficial ,though perhaps met 8o extemsively, ﬁanyd@ughle fitres

wars necresing or had already quite degenerated. But the surprising
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Figure 4. Figure 5.

Fig. 4. Projection drawing of a section through the skin and deeper
structures on the outer side of the arm two inches above the elbow,
showing spread o” cancer in the deep plexus (DP), some masses in the
superficial layer of the superficial fascia (SF), and infiltration of
the corium. The black dots represent small collestions of cancer cells

Fig. o. larger scale drawing of a section of the same arm taken one
inch above the wrist posteriorly. The main masses of cancer cells are
lying in the deep lymphatic plexus in the substance of the deep fascia.
A few isolated masses consisting of a few cells are to be found in the
corium ( marked with dotted squares, G,D,S.). The cells in A and E are
in the lymphatics connecting the deep plexus with the corium.

The "Brawny Arm" of mammary carcinoma.



point was ths sxtent of:tha ly&phatic EBrasstion in the augsrflci&l
plexus situated in und bensatlh the dsep fascie. In six cawes masses
of cancer cells were easily detected in this plexus as far dewn as the
back of the wrist, Leagging a 1ittle behipd this was the infliltrution
of the coriuﬁ; that 1s to say, ths dseper spycad was alwaya.ﬁbro
extensive that the more supsrficial spre&éthJZL the strips lay in
thefformalin one could detect even with the naked ays the tnickaned
white cutis with minutes nodules within it espwclially im the upper
part and somatimes amd small nedule in the fibrous ti.sue amiast

the suparficial fat espacielly in the suposrficial fazcié? ééhe
thickening was s23med (o0 bs similar histolegically to thuut dascribed
abeve in peau d'érkhge; ths epitha2lium was net nypertrophied, the
corium was oadematous, and the cuticular lymphatics wars blockad

by c=necer calls. Seme dilatad and smpty lymphatics in the cutis
showed around them lymphocytes and plasma cellg. Rot infrsyuently
littla cancer ceils masses couuld ba found in lympnaties right up

to the papillas. Tha involvement of the arborisativus cquld often
be traced from the de:zp plexus right up through ths psryendicular
gtalk. Sometimes the continuity betwsen the twe was Lroken LYy &«
perilymphatic fibrosis in the hidst of whigh cuuld still be detected
tha ramains of malignant epithelial celléﬁﬁjéhe minute pits ssen on
+th2 skin in thig conditicn corresponded with thoss s=28n in the ubraast

in zcut: mammary carcincmil. They regresented the points oi
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insertion«@i th# hair fellicles. DBoti conditions avre due ¢ the sams
cause = cuticular cedema trought asbout by ecclusiorn of the lymphatics
ef the corium. Further confirmation ¢f this idea& can be ovbtainad

exparimentally. If we inject imtracutaneously by a fine nypoderrmic
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needle any fluid substance, such as coceaine solutien, we preduce

lecally the same appearance as in peau d'orange . The lecalised

eadema thus induced takas an appreciable time to disappear: with
serum the time is lenger than with watery selutions ef drugs., Iif

we try to disperse the lecal swelling by prassure we notice that it
do:s not sensibly incraase ite ares, and if we inject blood corpuscles
belenging to a group that is lysed in the patients serum we fimd that
' there is no increase in the diameter ef the ecchymosis during
absorptien. All thesa facts go to shew that the lymphhtics in the
cutis vera deo not fresly commumicate with one smether, but are

merely upgroewths from a desper plexus. PFinally they d=monstrate

th= fact that im a cutigular eedema extending ovar a conmsiderable
area ths#:muet3bo,a bleckage of the lymphatics ef ths. cerium,

or of the radicles from them, as extensive as the area of such

osd2ma.
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A MALIGNANT ANGIOMA

% ¥rue angiomusta, as distinguished frem certain errors
of vascular developement with which they ar: often confusesd, are
gendfﬁlly of a more or less locally infiltrative charucter. This
infiltration may be very extensive. Suppesing they infiltrate the
well ef a vein, as thay semetimes do, they may prolifsrate aleny its
wall or into its lumen and fov¥m local tumours, as Mallery (Principles
of Pathological Histology, 1914) has pointed out, which may be mis-
takan for mastastatic growtha. Thaﬁ angiomata, giving, for the must
part, & histelogical picture which we associate with benignity, can
actually metastasise to form secondary nodules without intervening
continuity betwean them, is a position that is now admitted ewiny teo
the remarkable cases reported by Berrmann and Sh:nnan. 1 have to add
a third case te the list of generalislng haemangiomata. I wish teo
avoid the term "metastases” as appliad to the secondzyy lecalisatiens
bacause thers is ne precf'that thzse originated from éells or ecell
masses derived from the primary growth: thsey seem te be independent
vasculaf proliferations, secendary ir point of time, brought about

parhapa by some general conditiem - & cacoethes of vascular

sndothelium.

The details of my caao,ari as follows: -

CLINICAL COURSE

Miss E.E. aged 38, was admitted to haspltal on 26th Aprll,
1918 with a diffuso swelling eof the right breast.

" Ths previeus histery and the family hisdery were un-
important. In December 1912 she neticed that the right
breast was larg:zr than the left and the nipple not mo
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preminent. Occasional shooting pains were felt in the
right breast but these were net at all acute; they were
chelfly notieed durimg her menstrual perieds. There had
been ne discharge from the nipple. On examination there
was feund considerable, uniform enlargements of the right
breast with evident retraction ef the anipple. There was
r® dimpling nor discelewration of the skin. On palpatien
the breast was diffusely thickened, the enlargement being
somewhat granulsr and envolving the whole of the mammary
glande. No definite tumour ceudd be made out. The
impression obtained was that of a diffuse chronic mastitis.
. Thers were no lymphatic glands palpable in the axilla.
"If the breast is palpated aftur it has remained undis-
turbed for some time it feels vaory firm but en gentle
pressure this firmness disappsars and it becomes soft

and the individual lebules can be felt. The left breast
has its lebules nedular but net to the same extent as in
the right".

. On April 30th, Cecil Rowntrae made & submammary
incision, and, reflecting the mammary glands upwards,
removad & portien from the lower and outer quadrant. The
incised surface was chocolate in colour with a few red
bleeding pointa. The cut surfase looked vary much like
an angioma but there was surprisingly little eozing.

The breast and wound weweseparatelly sutured. The

wound had quitz2 healed and the patient was discharged

on May 17th, but the app3aranc:2 of the breast romained as
bafere op=ration.

s Shs was seen from time teo time at the Out-patient
Department and as the enlargement of the breast was

. . slewly increasing and beginning to distress the patient

she was again taken into hespital and on the 28th July
1913 the complete breast was remeved. The patient was
digcharged on the 16th August with tha wound seundly
healed.

On the 2nd March 1914 there was noticed for the
first tims, although fortnightly examinations had basn mads
since the last eperation, a small cystic swelling about
kalf an inch in diameter to the left of the scar near its
middle.

. On the 5th ef Nevamber 1914, the patient was re-
admitted complaining mainly of a lump in frent ef the left
thigh which caused lameness and was aceompanied by pain
shooting up te the euter side of the thigh in walking.
_She doeclarsd that this lump in the thigh had "always been
thers” but only recently had increased in size. It was
larger when she steod for a tims. The scar aleng the
outer berdsr eof the pecteralis muscle was healthy, but
mesial to 1t there was a soft boggy swelling that dis-
appeared almost emtirely on firm preassure. At the upper
and lewer ends of the scar there were two bullae of & Hark
bluish celour vhich alse ceuld be cempressed to a level
with the skin. Amrether raised dark spo$ was feund above
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the hyeid bene, and still another en the left side over
the ribs. Thers were many purpuric spots in the skin ef
the back. In frent of the left femur in its middle third
was & soft compressible swelling apparently amony the

-muscles and urnattached to the bone. The patient was
anaemic in appearance and complained of menorrhagia
and metrerrhagia; this she said had existed bzefore the
operation and she was liable to have slight bleeding if
. she stood fer a time, but the complaint cleared up after
the operation and had returned four months ago.

On 13th Nevember 1914, the tumours of the breast and
thigh were excisad; the form:r were directly subeutaneeus
and slightly haemorrhagic round the periphery: the lstter
were was inextricably attached to the gquadriceps fibres
and had no d=fined limits. Both wounds healsd per primam.

On the first of January 1915 & swelling was noticed

. belew Paupart's ligament on the left side spread.ng oute
wards to the gr:at trochanter, &nd pushing the femoral
vessels in front of it there was averslon of the leg and
movement was 8o painful that X-ray esdamination was impossible,
- On the 17th February 1915, after twelve hours vemiting
and dyspnoea the patiant died.

@ @ @ @ @

From an examination of the portion of pinkish tissue rsmovsd
from the Mammary gland feor diagnosis 1 repoftod that the cenditien
was a haemangiema, more of the capillary thun of the cavernous type.
The whole eof the piace chosen for histological examination showed &
uniform appearance: here and thera ona could detect compressed acind
of the breast surreunded by a tissue cemposad of many irregular i
communicating channels, mostly filled with bleodlealls, bounded by a
single layer of vascularendothelium. The supporting structurs of
ths sndothelium censisted of - fine very loose eedematous strands
with faw nuelei, recafling pretty much the histelogical picture of
the etroui in hyda tidiferm mele. As 1 was not aware of any

previaua record of a diffuse anglema of the mammary gland I perauaded

the Surgeen te remove the whole breaest. The simple uncemplicated
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pattern of the angioma afforded no grounds whatevar for suppesing

that tne condition was ether than an ordimary benigh haaman’iema.
(See figif)

Mammary Gland. The operation specimen ef 28th July, ths complate

braast, showedi that the grzater part of the mammary :land, measuring
9 em. in diameter by 3.5 cm. in égﬁiiﬁfijwas of a scarlet colour
with white fibrous streaks throughout, the ceolour being accentuated
te a dark red apparently by small haemorrhages inte the tissue er by
blood in dilated vessels. The tumour condition was of an irregular
i11-defin2d eutlina: nowhere was there & trace of a capsule or of a
condensation of mammary tissue at the boundary: but en zll sides

it soemed te be leost insensitly in the fat and surrounding tissues.
The cutis vara of the arecla showed telangieetasks continuous with
the dseper reddish gland but for the most part the tumour was
saparated from the overlying skin by subeutanecus fat and the layer
ef fascia covering the zland (fig.‘)

Numerous histolegical praparations, stained by varicus methods,
wer3 obtainad from the tumour, for the most part the sections reveadl ed
nothing more than the appsarancss slready ascertaiﬁed frem &he
diagnostic sectien. The greatar part was of the same simple type
saon in'figif. Here and thefc, there wese areas of haemerrhage
with leng spimdle calls going out frem the margim inte the clot:
thase cells actpally fermed short canals and were regarded as being
of endothelial origim, though it could not bs sald beyend doubt that
they were net fibreblats. The purely angiomateus arzas wers partly
separated frem aach other by the more or less normal cellagemous

£ibrous stroma of the breast, but even there, adjacent to the



tortuous maturs bleod vessels, theBs wera little irregular hunches
or intsrecommunicating capillaries. An sndeavour was made to trace
a dirsct cennection betwsen the matqre vessels and the capillary
bunches by serial sactions, but the latter were se widely cenneected
with similar meighbeurs that it was impossible te arrive at &r
dacidad conclusion. Certainly the maturer bleod vessels, 9spscially
the vains showed unusual irregularity ef their internal ceat, the
endothelium dipping down betwesen clafts of the inner muscular layer.
At géme partions the %texture of tnha tumour prepar was of & more
epeh kind, the spacas bainz wider ani ths endothelial-coverad tissue
meré comprassad, so that the appsarance givan was that of the axtreme
cavarnous type of angiéma. It thus aporoached the condition sean
in fig.q which is a microphetegraph of a racurrent nodule. Again

' endothelal
the ether extreme was eneountersd, tha middls cells being more
crowded together and irragularly arrvanged with but little supporting
strema in'eomparison; This highef degree of endothelial cellularity,
although I have since found it in other angiomasin which thers was
no suspicion eof mulignancy, caused me to think that this particular
tumour might not be quits benign in its naturs. The sxtrame margins
of tha tumonr showed an infiltration of the adipose tissue. Bastwaen
individual fat c2lla (See figa 7 and ¥ ') tumour calls, small spindles
or round, with round uniform\ly staining nuclel eeuld be sesn forming
definite eapillaries with blood corpuscles within them. It was eften
impossiblas te differentiate between ths marginal nuclesi eof fat ealls
and this endothslial cell infiltratien. Semetimes the blood eerpusclss
seemdite intarvene betwesn fat ealls witheut tha accompuniments of

endothslial cells, sometimes there were small masses ef endothelial



cells without canalisation and witheut blood eerpusles. Poussibly
twa‘proceasas were at werk at the -same time in a&djucent parts, ané
infiltration of the fat by endothelial cells with subseguent
canalisation, and an escape ef bloed betwéan the fut cells from an
inmature or fTerm capillary. This infiltration ef the fut coupled
with the irregularity and higher ¢sllularity noted above, botn ef
which can be feund in some simple angiemata as I have since discovered,
eenfirmed the suspicion that the tumeur was net benign and I raquestsd
the SBurgeen te ksep a clese watch in ths subsequent pregress ef the
case. The recurrent redules im the meighbeurhood of ths broast
scar were thus deteeted soon after they appeared. The recurrant
nedules 1n the meighbeurhood eof the breast scar shcwed two widely
different histelogical appearances svan in clesgse proximity te eaeh
ether. At en3a part of the module the texture was vary leose.

Fig.q shows the conditiom.  Running througheut the sect&g_yero
trabsculae of fime widely spaced fibres covered with a simyls layer

of flat sndothelium. Papillary precesses of the same structure

cut in section were detted over the fisld, seme minute and seme laurge.
The stroma ef these paplllary processes was always small in amount
with a tendsmcy of the fime fibrea te coengrsgate te the margins
'1eaving the centre empty save for an eccasiocnal strand. The eaverneus
spaces between thesa pf.éessos were filled with bloed mest of which
was loest in the praparaﬂian‘cf the sactions.The appsarance so far did
not differ from that ef a simple cavermeus angioma but in clese
asseciatiaa.with“th#tfegen structure was the picture shewn in fig./o
which is takem frem @ mierescopic field almest next te that alraady
Ceon ix the preceding figure.  Here theugh the strems wxs still
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9mzll in amount the endothelium had proliferated to a marked axtent,
being irragularly heaped up in s#varal laysrs, the cells crowded
together ,losing thelr flattaned shape ard assuming a shert irregular
spindle form. Further the colls stained more dezply, the nuclei
appsaring darker by reason of their cleser aasociation}and the small
amount ef cyteplasm reacting mores te the contraast stains. This
charaéter gseemed definitely t#kmova the tumour frem the benign elass
of nsoplasms. Still, it is worth nmoting that exuberant theugh
the endeth2lial proliferation wan, the blood charnzls were wide opan
and‘irrégular sapaces: there was net the slightest sign whe eof any
whorling arrangement ef tho cells such as is hald to be a sharacter~
istic of endetheliomatin. The portion of tissus removed from thol
thigh‘shewed neiiher ef the two characters seen in tha breast nmodulsa.
It was mera2ly a plexiferm arrangement of mature veins and venulas
in a moderately dense fibrtus tissue strema. The small recurrant
noeiules removed from the neck gave &he atfucturo of & eimble
capillary angioma. ¢

éﬁust at this time Shennan's peper oﬁ a metastasising
angioma appaared) The patient was retainad ih Hospital on the
chance thaﬁ widespread ma3tastases might occur. ' The postmortem
exarination was parform:d on 1ldth February 191b during my absenee
on military service by my colleagué-Dr. Paine to whom 1 am indﬁbted
for the notas and for preseryingrcertain organs which I examined
on my return to the laboratory in 1919. The follewing 1s an extract

from the bostmort(m racord:

* Bmaciation not extreme. In the right submaxillary region
there was & small angiomatous patch about the size ef a
barley seed in the skin. There was & dark purple spot
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benseath the skin en tha top of e:ch shoulder. Above the linsar

scar of the right briast and to its outer margin thers was a
purple patch of the size of the thumb nail The right leg was

everted, th: inee flexed, and a fullness was noticambla in front

of the thigh just bslow Poupart's ligament. The limb was ethzr-
wisa slightly thicker than the other leg owing to oedema.

On reflecting the skin from the neck, thorax, and abdomen,
the under surface was sez:n to conta.n numsrous scattered angio=-
matous tumours varying in size from a pin head to & largye shot.
Thege were espacially marked and grouped in the left brsast
the ursa of which was mapped eut by azgregations of bright red

Es. The tumoeurs for the most purt were sharply defined,
"though irregularly rounded on surface and margins. Thay were
fewer in number all evar the subcutaneous ticsues of the abdemen
but though reflectzd with the skin were not visible freom its
~surface. No growth could bz detectad in the neighbourhocd of
the scar.
Lungs. On the surface of ths right lung ther: were sevaral
.small angiemata, bright red and standing eut fre:: the surfac: as
if they had devalepad in the pleura. Other nodules of a dark
purple, larger in extent, were detected in the lung substances
in 211 the lebes. The pleural cavity contained saveral
ounces of clear bloodstained serum. The left lung was firmly
adhesrent te the chest wall laterally and te the diaphragm.
Angiomata were absent oever the surface though present in the
substance.
- (The cenditien of the breast and the structures in
the neck, thyreid, larynx, and phanynx, was net notad,
. the specimens having bz2en put aside fer subsequent examine
, "‘atien. No further nete was added)

Omentum and Yesentery. The exrentum centained about half-a-

dozen small angiemata the bright red celour ef which centrasted

st rongly with the yellew fatty tissue. They were raised and
discrete. The mesentery was studded with small shetty purple
tumours mainly situated aleng the branches ef the messnteric
veidsels. The tumours iefly distributed ever the visceral
rathsr than the parietal layer of peritensum.

Lymphatic glands. The retroperitoneal lymph glands in front
.of the spinal celumn were moderately enlmrged, reddish brewn in

colour and prebably infiltrated with g ewthe.

.Tiver. The liver was not enlarged. Its celour was nermal theugh
" Its surfacs was cevered with patechia-like patches, dike a
_purpuric eruptien. These anglematous patches were confinad te
the capsule. One large growth fairly well c¢ircumscribed, the
_size ef .a walnut, was found in the substance ef the left febs;
it wus of a yellewish white celeur streaked with red. The gall
bladder was not affected.

Splean. Ovar the surface there were similar small purple
‘sreas as ir the liver. The sigze ef the ergan was nermal.

Ne nedules were foeund in hhe kidneys, adrenals, pancreas, stemach

. .or intestines.
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Pglvic organs. Both ovariss wsere @nlarged to the siz: of & 6
hoan's egs amd apparently contained numsrous haesmorragiec cysts.
the uterus was of small sizz and contained & small fibroaid
protrudimg from the fundus, Alongz the right brim of thsa
pelvis the external iliac glands were enlarged, firwc and reduish
im colour.
Thigh. The femoral vessels ware stretched over a fluctuXating
tumour bounded by the psoas muscle in frony and laterally by the
13nsor fasciae femoris. Dehind the peoas thers was a large cavity
filled with blood and meerotic tissue bounded by necrotie naemorrna-
gic tissue. Into this cavity protrudsed from below the jagged
end of the shaft of the femur. The remains of the head of the
femur were found im the acetabulum but the upper part of the
shaft and the great trochantar had been destroyz4 by secondary
. growth.

Museum speeimans wera made of the left mummary gland,
the right lung, part of the liver containing the sacondary nodule,
the spleen, and the uterus and adnexa. These wers ave.lable to me for
examination, As far as these specimens are comgermed it omly remainms
to add that the left mammary gland was mostly frse of angiomatous
growths only ons portion at the extreme margin (fig;ﬁ) showing actual
infiltration, although several small amgiomata had fortied in the fat
above and below the gland. The superficial angiomata noted as
projeeting from thes surface of the pleura at the postmertem sxamination
have, perhaps in the course of fixation, become flattened naemorrhagic
areas amd the rodules in the lung .substance are irregular owing to
diffusion of the blood imto the surroundimg &lveoll. The liver
module appears to be of a firm texture, whitigh for the for the most
part with red blotches and streaks (fig.3) In the capsule are many
flattehed haemorrhagic areas. Similar areas are found in the spleen
but non2s im the splenic substance. ' The right Qvary (F1g.4) is en=-
larged and shows numerous dark red areas: the left ovury ecntuins
merely a d>rmoid eyst of the ordinary characters.

Higtologically the 1liv.r nodule (Fig.(2 ; shows an angioma of a
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surprisirngly simpls type. Nowhere is there any irregularity in the
formatipn of the endothslial walls, ror is there any appeararce to
suggest its melignamt rature. It is not so markecly cavernous as the
usual hepatic angioma. The only unusual character about it is its
solid aprearance and its definitaely whitish cclour. 2etiong taken
from the margin of the liver and spla2m show subsuapsdlar capillary
angiomrata. Two retropsritoneal glands which nad been taken for
axamination revealed no angiomatous formatiom within them: they
sho»ad much dastructiomn of blood corpuscles wnd marked phagoeygtosis
of corpuscles by large esdothelial cells. The ovwry showed apgiocma
of a mixed type resemblimg the conditiorn found in the Lreast. The
nlmonary nodules gave the most interesting histological picturs
of the iot (vig.Hl )Here there had been csxcessive prolif:ratiorn of
the andothelium so that the blood spaces ware ralatively small in
amount. The endothzlial c¢2lls were of a uniform appearcnce,contalnina
a spherical nuclaus that stained homogenously,and a moderatzly swmall
amount of cytoplasm. Here we have a true tumour of emdothelium
which shows none of the characteristies of the "endotheliomuta®
which one s=2es in text-book illustraticns. Ths diagnosis of & tumour
as "endothzllioma” g=ansrally sasems to be a2 lignt-hearted way of
escaping from the difficulty of callirg am Obscure mélignamt tumour
gither a carcinoma or a sarcoma, Or it’is the result of & mental pro-

cess, akim to revelation, tha workings of which cannot be cornunricated

to the sceptical.



Numarous cases have bseam reportad of widespread multiple angio-
mata of single organs, espscially the livar, erd of multiple angio-
mata in different organs irm the same individual, but the only cascs
braring any resemblanca to mine, of a defiritely maligrant nature,
ara those of Borrmann and Shemnan.

Borrmann (Beitr.z.path.Anat.u.z.allg.Path., deXL,p.bVZ
1907) reported a case of a woman of 26 who had a subcutaneous hard
walnut-sized purplish tumour over the right breast. 1t recurred: four
waeks after removal amd them th: breast and axiiiary tzlands were
ramoved. Apparently mo histological examination was made. Nearly
a year afterwaréds racurrsnces were seem ir the meighbourhood of the
scar. These were agalm removed and subsequzantly reeurrsnces were
roticed ir the right aeapular regi&n and later in the gluteal ragion.
At postmortem, mumerous amgiomatous modules were found on the
plesural surface and in the substance of both lungs.

| Shennanr (Journ. of Path. and Bact. Vol.xix p.139,1914)
racorded an amgbtoma with mumerous metastases, which he thought
originated in the spleen,.with aumerous aggliomata in the mediastinur,
pericardium, haart muscle, lungs, liver, peritoneum, skin and bone
marrow.

Both these authors regard the sseondary tumours as
blood-stream matastases. I could find mo evidences of a metastusing
process. It was possible to see im the fat over the left breast
small isolated amglomatous patches: a blood vessel entering und ome
lsaving ths area could be made out with the naked eye. Severul of
thess were eut out in(ofc amd serial sections made fror them. It was
determined that the 1ittle amgiomata arose in connection with small

veims. Owing to the excessive twistimg and turming of the blood



channels all round the vein it was ‘exczedimgly difficult to follow
their ramifications. It sesmed that several commurications existed
with ﬁhe parent vein by means of fina capillarisgs. These latter
opened sometimes i-medi:tsly, sometimes after a short but tortucus
course, into the communicating dilated vessels formimg the nodule:
In no case was there any growth within tha wall of the parent veins
as would be expected if there had been a blood metastasis. The
multiplicity of angiomata in my opimion, is mot to be explained
by the datachma2nt of cells from a parent tumour. In Borrmamn's and
Shennan's cases, as in my own, the striking feature of practic:lly
all the sacondary nodules was their histologically benign eharacter.
If metastases had been forméd we should have expected very aberrant
tumour growths with a more or less retarded differentiation of
structure. Wherever mnodules wore fToumd thoy were im fres communie
cation with the blood stream as waé shown by the faet that they
contained the mormal formad elements of blood in the usual condition,
and furthar they retained these elements without allowing tiaem to
escape into the surroundin; tissue, w#ith the possible sxception I
havé notsd im the Dreast. The absence of unything aprroaching cell-
containing thrombi or of proliferation within the lumen of the venules
is against the idea of metastasis formetion. The multiplicity of
angiomata im many of the cases reported of particular organs without
sacondary nodules elsewhere would poimt to a vaseular defeet localised
tc that organ: and this angiomatous cowditxouImay be very widespread
‘withim the limits of the organ. I imagine that irn the three cuses
which we shall agres to call "malignamt angioma®™ we have to deal with

multiple foci mot originmating simultameously.
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. OANCER of the UTERUS

- Statistics and Surgical Pathology.

Incorporating papers om:
Cancer of Uterus etc. (Arch. of Middlesex Hosp. 1906)
Patholozioal Basep of Operative Ireatment
(Proc. Roy. Soc. Med, 1911)
The. Ureter in Uterine Cancer (J. of Obst. & Gyn. 1910)



CAUCER of “le UTERUS

DTTOLOGICAL  COISIDERATIONS.

Freguency.
Trhe uberus is the commonest situation in wiieh cancer is

Tound, .
In 1906 I had the opporiimisr of reading and abastracting

tlhie clinical. and péstmorten of all cagss of
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vagina, and vulva, lo the practice of the Middlesex Hospital from
1855 to 190K, There were in all 2347 cases of malignant disease
of these orgzans, the uterus (cervix 2111 cases, corpus uberi 69)

o~ oo T

ceownting for 2080 of tl.ese, As vle tobal number of all cancers

@

occurring in women during tl.e same period was 5349 it will te secen

that uterine cancers FTorm a fraction over Y0 per cent of +the wiole.
Some of out English text boolw place cancer of tlie Treast as ITirst
in order of frequency., Villiams from sbtatistiles coll

London Hospitals estimated cancer of the treast at U0 per cent and
cancer of the wberus at 34 per cent, ol put uterlune cancer ab

30 per ceunt of all female cancer. Some estimate as low as 1L per
cent. The United States census of 1911 (quoted by BEwing in

Neoplasgtic Diseases) showed a preponderance of cancer of Llie Stomach

and liver over uterine cancer of mnearly three to one, but BWwing

regards +the figures as misleading and is of oplnlon that cancer

of the uterus ls the cowionest cancer 1n America
Te moerbality statistics of viie Regls *“aﬂ~Geﬂera3 r Enzland and

Wales show that cancer of the uberus 1s the cormonest in tils Country
It may be Ffound tihat eacl particular animal SQOC‘G ras its

peculiar organ—propensity o cancer, i mman beings tle wlervs of
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the fomale 1o “lie orzan most listle ok disecoase. It will be
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comvenlent vo consiGer tlie cervix and tle corpus useri sepavately ,for
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The most arresting fact about cancer of

<k

he cervix, and one
that has formed the basis of much speculatlon, is that it is so

~

marlkedly a disease of married women., 0f 1876 cases in my notes,
cancer of the cervix occurred in 1790 wmarrvied women (including amongst
these slngle women W.o Lad borne chiildren) and 1n 86 (= 459 ver cent
vmmarried women: that is to say 1t was 19 times more commion in the
*vi,u tian in the uwamarried, Several gynaecologists of consideralle
xperience kave remarized tiat cancer of the cervix deoes not occur in
virzgive, ngLbh tiie clindecal notez of these 86 wviunarrled women
are silect on thils delicate polnt it 1s possible, witlioud ‘ei**
probable, that some may have Dpreserved intact thelr virgianlty.
Piiically, cellbacy can be comsidered neitier wmoral nor uwmoral: from
theAbiological volnt of view it ié normally wrong., I tlen women by
tlhe sacrifice of thelr virginity render jLemselves so extraordinarily
more liarle to cancer of tiie cervix dr so deoing 1t would seenm at
firet sight an unjust reward of nature to tlose who obery ler dichtates.
Yerriage, however, is not what nature demrnds; 1t Is werely
an incident: +the prime phys olo*ical destiny ol wowmern is Lo “ear
clilildren, How does this afrect the questlon? My noves sgiiow that of
1552 married women with cervical cancer 1U03 Lad glven birtll to cue

or more children, 22 had been pregnant but had never produced full-Uerm



or living children, and 127 ( ¢ per cont) were sterile: in otler
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words wors wio more o lezs succensfMilly carvy oubt thedlr blolozical

arren sisters. The dncldence of sterile warriazes is reonmerallwy
reclizonéad ac avouv 1 in 10, so tuat tie dilrparity lLere 1s not to be
wondered at, and tiols consideratlon puts ir its proper perspective
tle idea pub forward by some gyviaecologlots that the lacerations of
the cervix inoidenfal to childbirth are lesions wiusually susoerﬁibie
to mallignant degeneretion.

There 1s anotl: point with regard to fertility to wilch
atbention Lan been directed, It 1s sald tlal the averaje muther of
ciiildren “orne by women who become the suvlect of cerxrvical cancer
ls appreciably gher than the normal average, Williams, Kdéblanc,
and Gasserow find +tlhat 1n uvberine cancer the average is over 5.

Tnfortimnately I made no nctes on tiuls point, bul one of my colleagues

k’l)

found tlie average number ¢f pregnancies amongst YOO PATOUS WOMEN ik Gwicd camed

to be 5,23, whilesh amongst cancers not allecting tlie gemeratlve
system the average was 5.67. It is possible o afrije at 8 mean
age in tie gencral populatiocn. but’the cases from which
hospital statlstlcs are compiled belong to tie lavouring classes

vhere the fersility rabte ig bhizgh. T ere does not seam Ho me to

o

°

be mueh in the poirt.

However . we regard it, tuere is no getting away
fact tlat cancer of tlle cervix is overwhelmingly a dlsease of married
life. Ax we cannot counect ohildbearln; witls its oocurrence — and
besides, the lower animals have a much higher fertlliyy and jyet do
not develope viterine cancer save as an extveme rarity — we are left

. e SCHPNN L pame- T " a3 A .- R
witi two possibls cxplanations, It mar he, as T lave said, tle ovian
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a lhereditary Tacltor, or it mayr be tlot married women are lilable Lo
thie cervix of a2 chronic claracher prone *o
eventuate 1n cancer,

Certainly 1n Tie Temale tlwe cz*ical canal 1s tiie give of

chiolce Tor curounle gonorrhoea, but on tle other hand the prostat

-2

and tlie seminal veslcles ir thie male, where the infection lingers,
are not commonly tiie seat of cancer. Thiere are of course oluer

chronic aflecctions of tiie crevix,

Here

V\
"
o
<3

In the records of famlly his LO”‘@* of cancer ecazes alb the
Middiesex Hospital, as in most obher hospitals in tlie past, special

was paid to tlie presence or absence of a cancerous or

p.

a-l

phthisical taint., Anong 1500 cases so recorded, 789 (= 52,6 per oenﬁ)

were Iree from cancer or Phthisis, 242 (= 16,13 per cent) gave a
history of cancer, and 557 (= 37.13 per ceut) one of phildsis,

whilst €8 (= 5,9 per cent) had both cancer and phthlsls amorgst thelr
relatives, Purtlier 83 (= 5.5 per cemb of “the total) gave a family
history of cancer of the vterus: the motlier was alffected 1n i

cent ), a sister in 27 (= 1.8 per cent), an aunt in 15

(= 2,9

(Se)
'(—-I

per

{= 1 per cent) and the maternal grandmotier in 7 (= 0,¥1 per centi),
is obvious *hat hospital patients camnnot tell T arny degree of

exactness tle causes of death of Ltheir ancestors and relatives,and

Plgures given, though Just as weighty as the majority of

ek
o
o
-]

statistics dealing with family imuories in disease, are slender

rases on whiloh o Tound arguments for or agalnst vtie heretltary

81
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Zodon of liailildty to cancer, Thie commeotion Lelbween

T,’)

vunerculosis and carcer, ir, Yo zas “le least, not obvious, and it
will %e seer from the ITijures tlat & phtblidslcal dstory is nore
Trequently given by vatlents tlhan a cancerous listory,

Az cancer and tuberculosis are two of thie cortionest causez of death

viwere can e few familles indeed tiat are free from the one or the

i

otuer. We certainly !mow that some tumours lLave a strong hefeditary'

haracter, bwt 1n gereral there 1s no clear evidence of the Lereditary

transmission oFf cancer. I remember a women witii cancer of
the cervix whosc motler, onc aunt, and four out of Tive sisters,

had cancer of the cervix also, From time to time one reads in tlie
meﬁical journals records of similar hlstories but they are probalkly
n¢ more than chance occurrences, It 1¢ Tiese gtriking occurrerces
vhat remain in the memory more than the cowron experiences of life
and tend to blas the julgunent. A Tew years ago J.A,Murray

publislhed the results of breeding experiments with mice that after-
wards developed malignant tusnouvrs: thie lucidence of cancer in the
offspring as compared with unseleched strains was partleularly righ,
and scemed 4o be far beyond all cliance, He alasc polnted out tlhat ir
sddition to the enhanced zemeral liability vo cancer tiere was an
organ-liarility, but as thile conclucion was drawn from the fact tiat
mammary cancer was the principal maligrant dlsease found 1n the
offepring it sannolt be accepted seeing that the overwie l._ﬂb rmajority
of mouse cancers originate l1n tiie marmary glands, 8till hls

observasions give experimental proof of the hereditary clement in

,_.

cancer, and on cannot dlsmiss tiie questlon merely by invoking tie

WOlLinUS of chance.
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e Y s wa -
senting nobt more

'ow and agaln one sees reports in literatire medwes oFf a cagse of
such conjugal c@ncer and usually tlhie repoeris® over-auphasises the
importanbe of the occurrence, Cancer of The cexrvix belng such a

cowmaon sonditilon, we should expect a corrvesponiing frequency of

s
penile cancer 1f natural tramgpiautation toolk place, The rarity
of the conjuncilon of ile two slows tliat 1t does mot occur: it is

merely a caeincidence,

8. The age of onset of itiic digease was estlmateld by sub-
traching the duration of bthe cardimal simms and symptoms — pelvie
pain, haemorrviage, and vaginal discharge - from the age of the
patleny on admission. In those casss where a single symplom was
separased »y an incrdizmabte lenghth of time Ifrom the others, the
gingle symptom was 1goored in wmaislng tuls caleuwlatilon. The age
at onsey was thus apﬁroxﬁwtely desermined in 16 %9 cazes, Tie
duration of sympbons wase calculabed mot in mentas but in tle

aporoximate guarbters and the age gilven Yy the patlent on adulssion

m
)
\’D

was “alken as 1f an exact one on tlie date of adimdsslon, &
of fallacy which will render tiie average age at onset in tlie
calculation inaccurate by an wnimown fraction of a year. Ievertieles

tie nunber of cages counsidered will eliminate from the av T8 EeS



ting 2% btlhie polut, wileh I 41d not adopt, would

have been to subltract tie average duration of the diseasze from tle

age at death, but as all the cases did not die in losplital it woudd

nave meanv vioat the znwiers for calbulation would liave heen mhielh
reduced,

1e aver rage age ab onset 1s 44,63 vears. The oldest pé%ie«*
ad an onset,age of 86,5 and the youngest 22, At the London Cauncer
Hozpital there was a case of cancer of the cervix in a glrl of 13 ~

an p1¢“elioma. A cage was reported of columar cell carcinome

e wberus in a glrl of 2% years (Proe, Roy. Soc. Med:,Path,

O
th

Sectlon 191L4) but from an examination of the hlstologlcal sections
I amx convinced that 1t was a teratoma, e average age at
onset amongst the unmarried was 43,85, bubt the smalluess of the
nwaber of cases (Y47) from which it was caloulsated renders the
slightly earlier age of ounset of no comparatlve liuportance.

By arranging the cases in thelr approprlate quinquennial
period we find that tie largest number occur from 40 to Lk, the
nexy largest between 35 and 39, and the third between 45 and 49.
The Pfollowing table glves thie numbers and the percentages in the
guinguennial pericds.

Aze. Fo. of cases. Percentasa.

20~2Y 6 0437
25—-29 85 ’ 5419
30-31 167 10,19
35-39 305 18,61
O~ Y 319 19 1!—5
15,49 289 1763
50-54 205 12421

56559 ' 136 : 8,30
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Tale Contirued

Aze. T0.0f Cases. Percentase
6061 89 5,43
65-69 3 1.%0
70-74 11 0.67
75~19 3 0,18
80584 0 o]

85-39 1 0406

It would seem thereforec that more cases occur Hefore the meno-
pavse tihan alterwards, ds 1s combrary to tlie usual teaching.

aid that most cancers of thie cervix occur after tiie menopause:

4

t is

14

s
nat

ct

<t

is a disease of an orgen ceasing %o Tunction, TFrom partlcewlars

N
given in the olinical motes of the cases I was able to geb exact
information as ©o the cessatlon, or continuance of menstrual periods
and I found thatb 51 per cent ocourred Tefore tlie menopause and U0

per cent alter tlie menopause, whilst in the remaining 9 per cent

the two phenomens were inseparably blended, It 1s quite true to
gay, as one always hears, that cervical cancer occurs mostly in the
2ifth decade but it is misleading to some extent, My figures show
that 37 per cent ocour between U0 and 50, but 38 nper cent oceur
between 35 and UM, The maximum point of our curve (See accompany—
ing Chart) differs marledly from a graph made vp from the Reglsbrar—
General's mortality relturns, He places tlhe maximm: incidence a
decade later, I am quite unable vo explain the difference., I have
calculated the age at onset of thie dlsease: he yecords the age at
death: bubt Lhe average duration of the disease (see subseguent
paraghbaph) does not account for the disonepancy, The relatively
small proportion of cases of cancer of the corpus wunlch are lncluded

in the official retuwrns would not so maerkedly alter the curve. Tae
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Chart showing the maximum a”“e Incidence of carcinoma of

the cervix uteri.
The dotted black line represents a graph composed from the Registrar-
General *s returns of 3912 showing the percentages at various ages of
women dying from uterine cancer, cervix and body.
The red line shows the percentages at age of onset according to my
statistics.
The interrupted blue line is constructed from figures of oases at the
Cancer Hospital in the same way .

The last two graphs closely correspond. The maximum incidence given by
the Registrar-General’s returns is a full decade later.
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influence of onerative treaiment in prolongine 1ife iz too small o

-

Le felt 1n sucl: larze figures, IFf is admitied tiat tle causes of

Lote
P
)
1
T

death gilven in % death ¢ er,‘fira«e“ cannot e s0 exact
as in Hospital practice and %cancer ol the uberust may include
fibrolds and often condltions of the uterus that liave not clearly
bean ascertalned,  Bub as the returns stond the official fimures
can be cilted as Pproof that the highest lncidence of the diseage i1s
fter the menopause — a statement wlth wileh I disagree In 1914

I got the surgical reglstrar of the Cancer Hospital to supply me

with + ages of patlents admitted with cancer of the cervix, and
from this I drew up a curve which very closely agrees with my

Hddlesex Hospital Statistiocs.

Relation to Menstrual func iog and Pregns, poz

A clcge investigation of the records was made to see if any

»

eviclogical Tactor covld be ifcovered in the menstrual lhiistory.
Pariiculars of the age at wideh the menses started, the periodiciyy
duration of flow, regulerity, quantlty of hlood lost, and the age ab
which meunstruation ceased, are given in my orlginal paper. In ne
respect ALié they diffor from the partloulars that woild De

elicited in a series of non—-cancerous cases,

Trom 947 cases where information was given of the onset of
symptoms and the time of the last pregnancy or miscarriage it was
estimated that 103 (= 10,9 per cent) bore a close relatlon in polnt
of “ime to childbilrth, More particulsrly the onset of symptoms of

cancer of the cervix preceded an abortion or live blrti 1n 17 caxes
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gesvatlon, during thie Ppuerperium, or at tie Lime of abortion in
32 cages (% 3.4 per cent): in 43 cozes (= %5 ver cent) the onset
of symptoms dated from the puerperium: and in an additional 1,2
per cent (L1l cases) less than slx months Lad elap sed vetween hirth

or abortion and the cammencement of the disease. It hag been‘ﬁﬁaﬁed

that pregnancy has a zgrave effect on, the progre

O

I cervical cancer

(Bwing) but whetiher this ic so or not camnot he ascerﬁaine@ from my
notes of the cases, Seeing tiat tle dlsease ocowrs mo frequently

in the childbearing veare a consldera®le proportiorn of Llhie cascs

are bound to have a close relation 1n polnt of time Ho prezmnancy.

The pathologleal changes in tlie cervixX may be expected Lo militate
against fertilisation but they are not an absolute har 1o conception.
One woman who was an inpatlient of the Mlddlesgex Hospitcl suffering
from inoperable cancer of the cervix wasg disclarged: on retwrning

~to her home she resumed marital relatlons and was delivered with
forceps of a live full—term child at anotiier hospital about a year
afterwards: she was readmitted to the Yiddlesex Hos yplial and died

there.

Clinical details beaxing on Eviolcgy.

Amongst the mass of clinleal details there 1s little information
regarding previous predlsposing diseases, TFlve cazes are noted as

having 1ad a previous operation for cancer of tlie breasti: no case

apparently had both diseases at the same time, This is a poinx wileh

has interested me considerably.
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Giver tie facte that cancer of the cervix and cancer of the

N
T

breast are so very coimon and tlhat they ocour at the same ages Wiy
|

iz the oonjuncti5n of %he two S0 very rare? I siiovld imazine thas
tie laws of chance would allow a not wmocorron simulbtaneous occurrence.
It 1s a question for the statisblclans, Local diseases such as
prolonged leucorrhicea (53 cases), "inflammatlion of tihe womb" (El
cases ), Dprolapse of the vberus (16 cases), and fibroids (6 cases)

are too scanty in the reccords Lo Te of value. A great Geal lias

«
L

been made of fibrolds by Gynsecologlsts as predisposing +to cancer

of the cervix: the postmoriemn records of 915 cases of cancer of

the cervix stated that fibroids were present in 54 cases (= 6 per cent)
I doubt if a similar number of autopsies on wonmen dying from other

diseases would show a leszer proportion,

Duration.

By adding tlhie duration of the disease before admission
to the length of time that elapsed between admisslon and death,
omltting those cases in whilch a surgical operation of any lmportance
affected the natural evolution, and reckoning in approximate
quarters, I obbained the approximate duratlon of the Cllsecase in 900
cases, From the appearance of the first symptoﬁ t111 tlie time
of death the shortest duration was 3 months and the longest 7 years.
The average duratlon 1s 1,74 years or 1 year and 9 months, It was
found that the duration increases gradually with the age of tlhe
patient wntil 1t reaches a maxlmum between the ages of 60 and 64

(2,27 vears); thence 1t diminishes quickly to its minimum curing
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e age period of 75 - T9.

CAICER of CORPUS UIERI.

Only 69 cases, including 11 sercomas, were fully recorded. Iow

rare it 1s in relatlon to cancer of the cervix ls well-lmown.,

Clyil state and fertillty.

It ham often been sald that cancer of
the body of the uterus, in contradistinction %to cancer of the cervix,
1s predominantly a dilsease of uwmmarried women. My figures show
that W7 were married and 11 single., Anong the married 25 had
borne clkildren, 7 had Yyoduoed only miscarrlages, and 7 were barren -
that is Lo say, a quarier were absolutely sterille, Thege are
noticeable differences, |

Heredlty.
23 nad a family history free from a

cancerous or a phthisical faint (= 48 per cent), 16 had a history
of phthisis (= 33 per cent), and 11 (= 23 per cent) had a history

of cancer, Anmong the last one patilent ad a sister with cancer

The age at onset ocould be calcuvlated from particulars
given in 52 cases and the average 1s 5l vears., Thus cancer of the
otCeurs ) . .
corpus uberl seews usvally much later than cancer of the cervix,
The average age for 6 cases of sarcome of the uberus was U8, U6 years,
0f the carcinomata 12 were previous t0o, 2 were at the time of, and

U were subsequent 1o ,vhie menopause, In this it differs distinetly



from cancer of the cervix,
Duratioan.

All gynaecolog J.S'bs wiio have shoken on the subject
and all the text books I have consulted azreec in declaring tihat

cancer of the body of the uberus 1o very wuch slower in ite progress

than cancer of the cervix, I have never seen any statlstical
bages Tor that opindon, Reckoning- from tize time of +the appearance

o the flrst sympbom 1111l death in 30 cases, Ilncludinc one sarcoma
only where the approximate duration was 6 months, I find that the
average duration is 1.83 Jeaws, not much longer than in *he case of
cancer of Lile cervix. 111 30 1c a small nunber of cases on

which to argue,

I shall briefly mention the principal facts eliclted

by a study of tlhie reports of 915 postmortem examinatlons of cancer
of the cervix and 33 of tie uberine vody lu so far as tuey indlcatle
the paths of disseminabtion of tlie dlsease, and then certain
observaslons which I Lave made on surgical. pathology will be coumsidered
in order o form a rabtional basis Lor tie surgieal vresiment of
uterine cancer, )

Althouzh tlie clinical notves recol "dinb tiie local appearances

a -

when the patlent was Tirst examized showed that wlceration of tiie

growth had not +then occurred in 26 of 802 caces (= 3,14 per cent),
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neverthieless in only one case oubt oFf the 915 avtopsies.was ulceration
absent, In 32 instonces (= 3.5 per cent ) tiere was no naled

3

eye oviderce of extension of tle disease heyond the cervix ubori

nor had any wmetastatic dcpo s1ts oceourred,

Invaslon of the Vagiﬁa.

The vagina A recorded as belng -ln—
volved at posgbiorten examination in 826 cases and uninvolved in
21 (= 2,5 per ceut), In 6% caseg there was no note on uhe polnt,

A spread so extensive as to involve tiie vulva is recorded in 2%

In 4OY cases (= 53,6 per cent)
here was a vesicovagiﬁal fistula, and in a further 204 cases tlhe
wall of *the biadder was involved without perforation.. Altogether
the biadder was involved by the spread of the digsease in 608, and
wag apparently uvmafrceched in 77 (F 1l43 per cent ), whilst in 230

cages tlhere was no note on the point, In 151l cases there vas an

ulceration into tlhie rectum (= 16,5 per cent): the rectal wall was

involved without perforation in arn additlonal 98, malking a total

of 249, Treedom from involvement i1s recorded in Y8 instances

H

16.2 per cent) and 1n 618 cases tliere was no record elther way,
Dourle fistuwlag (i,e. vescicovaginal and rectovaginal) was Tound in
86 (= 9.4 per cent).

Parametrial lnvasion,.

Spread from the uberus inte vie broal

o~
- D

]

ligamente is noted specilally 1n 120 casos (= 13,11 per eceut) bud
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tiiese structures are =0 frequently moitted to thelr surrpandincs
peritonitis and tlerefore go Impracticable of
examiration, the.figures are to Le regarded as an undersiaioment.

Suech matting of tne pelvie

,_n

ctures io recorded {efinitely as

Jese

pregsent in 221 cases (= 25 per cent ),

-

Glandular and visceral wetagtases,

In general 1t is falrly
easy Ho differertiate beltwcen losal countirious sprcad of +she dlsease
and metastatie deposita but tihe sgtimatlon “coombs more complicated
o we have 1o deal with affceited struechtures normally separaved
from, but in tiie process of tlds disease iIn continuldy wilth, the
orizinally affecved organ, Tot infrequently the omentum becomes
adltierent Go the uterus, to the recto-vesical pouch, or to the
velviec contents generally, and thie same applies to the Intestine,
so that there is a continuous dissemlunabion and wnot what 1s reclkoned
as ‘true secondary growbh. Glving a fairly liberal iunterpretatlon
to %metastasest I estimated tlhiat 187 cases (= 20,44 per cent )
showed wvisceral or parietal secondary deposits, and that 351
showed deposite in the lymphatic glands (= 38,3%6 per cent): of the
formér, no lymphatlc spread iz recorded 1ln 55 cases, so that the }
total number of cases with secondary deposits is 406 (= U5 per cent)

9F all postmortem cases, The frequency of involvement of ik

rarious organs was as follows:

Llver 122 cases 15.5 per ceunt.
Tungs LA 6 “#
Kidneys 23 2,6 n n
Adrenels 16 1.9 i
Hear-’; ) 9 ft l " it
Spleen 9 K 1 a 1
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With rezard v¢ the subcubaieous tissues above, one was a case of
general carclnometosls: in tile second cage tlie sibeulbaneous mass wasg
in the axlllary regloni and in tlhe thilrd case the metastatlc nodule
was at tlie arkle, In addlvion so the § cages of intestinal
wetagtases (distributed as follows: pylorus 3, ducdeaum 2, jeijunmum 2,
and apnendix 1), *he adlierent lubestines were affected in 22 CATES ,
The osgeous deposite Included 1 in th sl:all*, 1 in the ribs, 2 in
thne vertebral columm, 1 in the tibla, and 2, wizlch were probably due

to a continuous spread, in the Inronirate bones the sacrumn was

affected cunce,

0f the 365Y caseg of deposite irn the lymphatic glands, the dlstrlbutlon
- ?

[‘X' It is Interewsting to note tlwat 1f a &l coumtalning a
cancerous metastasls In tihie vavlt be macerated we et an appesrance

t\'q:hl'ncd
ctly like the prellstoric, slulls I have scen., I do not dilzpute

the trephlne origcin of tunese defects inm tlie latter slulls Ior some-

(S S =y ¥ S I 9

times owne can plainly sce the rough mar
purpose]
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wags as followsI— Axililary 1, supraclavicular 6, tlworaclc (i,e,

e

mediestinal and Thronellal) 17, higher abdominal (i,.,e. the mesenterie,

-

portal, coeliac, and Lhgher prevertebral chaluns) %, luwbar 305,

elvic 250, inguinal 45, Owing 4o the matting vogether of th

=t

pelvic structures and the comnon postmortem method of remov:.n
the Pelvic contents on panse, a precise deseripblon of the intra—

sle, aud my stetlstics on tle point are

undoubtedly ar uander—shatement,

Qfber post-morien condiitionsSs

Out of the varied accomparying

0
O
=
o)
e
I3
s
(@]
3
o
n
o]
| )
<l
i

viidelr I made a note in my orlzinal paper there 1s
only one of awy ilaporvance Tor cur presewt purdoses tnat I need
mentlon, and that 1s, tie condition of tie ¥ldueys., - In no less

tiat 692 irstarnces {= 75 per cemt) Yihiere wag Lydromephrosis of

We can briefly sun up the Do~*~ﬂovt@n findirngs in 33 autoposics
ol oarc*noma of +the corpus uberi, Glandvlayr deposlis were found
in 15 (= 45 per cent), and visceral uetastases in 16 (= Y8,5 per
cent ), In the labber the distribution was as follows: liver 5,

L1

lungs 5, inbestines 4, peritoneum 9, and spleen, perlcardiui,
pleura, diaphragm, and ribs 1 eacl. Extendins by continuilty the
maligrnant process luvolved tiie broad ligaments In Y cames, the

ovaries in 4, the Talloplan tubes in 1, the “ladder in 3, and tie

rectur in Y. The vazlrne was lnvelved in 3 cases: viero-vegical

11
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gepuelc avsorpuion - wileil may con-

sldera®bly ocomplicate o [uliment of the real exvent ol tle caxncer,
lcooding one tn conciude tliat Tie cancerous process ls ertensive vwien
in realillty it may be limdled, I il later,
The bistclogical examinaitlon tlie growth
cainct zive us sure intormatlon witkh idity of the
process, I am aware Tual such o o aiice witl. the
viewsg af ﬁaﬁe pathiolozists. It ic ot in hlsbo- i

logical reports tuat tlie tumour is growing rapldly or slowly, or

even t..at tlie case is cousidered Lo be an early one, Such an opinioen
G“Tu&ln

Laies 0o account of Fallaciles - namels, <viabt a particular sectlon of

a ceyvaln porvion ab a particular Lime may exlilbit counsiderable
variation from- tiie appearances founmd in anotiier section from an
adlacent part. It is based on two conuiderations, tue relative

3

amounts of comective~tl

ssue gtrome and epl

tlielial cells, and on the

awnbers of mitotie figures found i1r +tlie porition emamined., In the
experimental iunvestigatlon of nocuse caucer, wiore we can talke all
tiiese factors Into accoumt, we find thabt the L logical criteria

on wideh sucl onindens are Founded are aguite unbrustwortly. We
aozﬂa;;Q find that some tumours witii o relatively large prCPOﬂ&—fance
of mhrama over epit..elial elements nar have a speedler growth and a
higher pe:oenﬁage of successiul inoeulations than a tumour of igh

epithelial celluvlarivy

is no comsitant relatlonglily
It has also been shown taat

e opposite way obbtain; tlhere

le]
Q
<
+
o]
O
-
ct
o3

e an’ degree of malignancy.

tunours of mice may



exixitit a survrisias amount of mitotie Tizure:,

Taidng all such Tocter: into ceonsiderationy the lmpossibility of
determining from clinical. or hisbtolosical examination the exact extent
of ﬁhe disease In amy zZiven case, we may ji'“i flebly conclude that
e only way of encompassing a radical exbirpation, wiitlin reasonable
Linits of oourae, 1z o apply to every camze a teclmique which is

designed for thie most advanced, Sucl: 8 techinigue doeg mnob mean a

;...I

haphazard removal of surrounding tirsue, bub an extirpaition of
definite danger zones' The provosition widcl: I advance is +that these
danger zones are the structures which in the autopsies of adva: ced

cages we actually find the most often affected; tlat 1s +to say,

the terminal plcture glves tlie lep %

d'

e partla’ly-revealed proceszses
Aduring life,

One of the most striling and wnexpected feabtures revealed by
postmortem statistics was that no less than 55 per cent. of cases
were found to be free from any visceral or glandular meltastasis,
At a later date MacCormac analysed the records of over a mmmdred
authpsies on cancer of tlhwe cervix performed by tle special cancer
regsearchh staff at the Middlesex Hospital and Lils filgures agree Iin

surprising detall with mine.

If we accept tlhiese as a true lndication of tlie potential spre€ ad

of tue disease, and malke allowances for the fact tuat In earlier

stages the liability to metastasls must be lower, we can account for

the effectiveness claimed for such restricied operatilons as vaginal
-,

weterectomy or other measures that leave tie pelvic slands untouched,

(Tie fact that 3.5 per cent of cases on the postmortenm table siiowed no

75
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0 ke Aliseane Teyond tue cervix, gives uve an explanation
IO N S PR - . " A e 3 - N N .- 3
of Zie foot tuav tlie older operatvlon of ampubtation of “he cervix

. . A K38 PR I S JUDRIUR T 5 E . - .
somevimes succeeded in eralicatlng tiie Jdlsease). But bioush

Ja T - 3R . mmmemep T P . -~ - - PN el
viese Digures marr e accepted as falrly accurate for extra-pelvic

meuo“* ges, it way e dounted iT tLey glve a true egbimate of tle

equency wiv

.»

vie pelvie lymphatic flands are involved. It
must be barue iﬁ wlnd Suat in apyroximately a quarter of the éases
tnat come to the post—mortenm table tlie pelvie organs are so mathed
tozether, eltiler from uterine and uihal sepilc procesnses or from

=~

periforation of tiie pauch of Douglas, ol accurate desceripiione of

the svate of tue lutra-pelvic atrucltures iz oul of the guestiorn.
Tie Jyaph glands 1ving tetween bLhe extermal and internal 1liac
which are tlie main regional Zlands of *le uvberus
arteries/would tlerefore probably escape examination in a great many
cases. The pelvic comtents in advanced cases with per oration,
disorganizatlon, and foetid debris, do not invite long and palns-

taking examination, nor do our usual mebhods for tielr removal

enable us 0 he ewach on the point., Apain, tihie uwtillty of exact
observation of tiic inbtra-pelvic glands Tas only recently Leen
evident. If tiese glanls lave becn enlarged and have escaped
examination, 1t would be impossible teo say wiietier tlhey were tie
se°£ of deposit or Lhe vesult of the septlc processes. Bub, abt any

rate, tlhe oBservatlons can ve btaken as falrly accurave of tlie

a

A

issemina@ibn beyond the brim of the pelvis, and up to that point

glandular exbirpation im practicatle 1n the modern operation,

K}

T.en carcer cets beyond L“e wall of +lie wberus inbo tlie paravaginal

. S et

o T
tissues and Troad 1igamenﬁs it “ravels to the lateral walls by

6



Vomr TFoermnmmT A A . : - ] e [ RPN ! -
orodrmanratlo Lroache, sooof our axagvtonical btext~boolw arc very
: z
o e o . - P PN PN N -- R T N -
luncomplete in Tlelyr derncriptlions of tlese tracts, Polrler, Delamere,

o A - y 1, DT S & AT ~ = - .o an s .
an Cuneo, the awmaors of the Standard worl on lymphatice uentilon

ots Trom tie cervix; one dir

—

ected cutwards Jraining into

,..1

tlie lnfer-iliac lymph lands, a .fs:éco:;d. rurring otliguely outwards
and baclkwards o zlands on the various brancles of the luternal
1lide, and a vhird descending abt Tirst and then ascending +to éhe
pararectal glands, Tiie last sebt course tirough tlie utero-sacral .
:..;aeuus , hub 1t is guestilonable 17 tliey are really ut arine
lymphatics; they are nob reokoned'af sucli In ovr English texbt-bHooks,
MAné et lwow cormonly do we find In cases of cancer of the uberus tie

clinical note, Miavolvement of the sacro-uterine ligamensgh! How
many cases are denled operalion on tidis sround alone! I lave often
pveen sbhruek witii tie fact tLat wiere tills was recorded in tlie
elinical noteg no appar:nu Involvement ol tiese foldé could he
found at post-morten examination. The records Yo which I have alluded
were made vefore anabtomy of tlhie lymphatic system was as well recog-—
nized as it now is, but, still, involvement of the lateral sacral
glands into which these Ilywphatics drain would cccaslonally have
heen noticed; but there is no mention of suchh an ocecurrence, In
thils case the matting of the yelvlc structures would not lide tliem,
In MacCormac aper tiey were Tound to be affected once ordy irn 107

cases, Personally I liave never secen tiem enlarged 1n uterine cancer,

eration specliens subnitted by my colleagues tids partlcular




cor cells. I =hould not lile

RS T v T e e LT g T [ P o e - . - a4
so ceny tuae presence ol auel a lympiatic troot, muel less to say

vhav "lovolvenent of the sacro-uberine ligaments" is always a

Y e U . S Te o ole -, o oz R TLF S et ey e o e A O cn " s .
fTalse ongervation; but, in view of tlle dlsasrecmeat hHetween elinlcal
o , [ S TOR NI AP X S B EPR. B 4 [ SO - . " g R} -~ o

and poglt-morvenn Tindings and tl.e fear Llat some otlerwise operable

pases moy te lenied operallouns on tialt account, I thilnk %oo ruch

has been made of 1t. Iymphangitis from uberine se?ﬂio trouble,

clomelr followbqﬁgese sacro-uterdine tracts and embracing the redtum,

has been observed Ly Miles, and ls counsidered v ldm to produce the

so—called %epphilitic stricture of tie rectum,” Tule is probably

- .

tlie real explanatilon of tie clinlcal Tinding,.
Tiie middie tract of Polrier droining into Lympl: glands

w2 Ma mamynn AT e e o LR ] o~ LI - on I
on thie branches ol the Internsl 1liac i1s omitted from mombt fext-books,

~

I have bhecn unable o verify this tract by lnjection from the uberus,

o

and in the mumerous complete dilssectlons I have made of pelves with

cancer of vhe uterus I have failed to discover enlarged 3¢arLs in
tle ituaﬁioh figured, Supposing the observation of Polrler and
hils coliabofators 1s verified, 17 will mean:¥lal, 17 rotling is %o
ve left to chance, prohably vie arterior divielon of the internal

.,

iliac world lave to te cleared out, 1If not removed at ope ra lon. AT

ok
<

Ime we ave wno cvidence tiav tiiese lymphatic glands are

< -

Trecuently wie &2t ©

NN

w0

cancerous deposiis,

The inter—iliac jlends are imporﬁaﬂﬁ (fized)e Tuey

-

vary In muber, usually tiree, and are supplied by lympiatics Irom

= = T - A ot e Vi T e - U Y ;
el bhie cervix and tlie corpus., In some hoolmg tiliey are flzured as

- e A - ) - 2 3om Y A .:.. A Puapuen T
gurnlied Fron tlhie corvix onls sae principal vract from Tuie
e ala "7

g i

8




oy runmning ovenr thie end of fie covmion 1llac and turning up to L

(SRS

Lumbar glands; but the two tracts are very intimately comnected,
fact we Tind tue imter—iliac flands not infreg—
vently affected in cancer of tle uherin body, wiiile, on the otler
hand, we find thie Justar glands affected in caucer of the cervix
wiltii no appareny luvolvement of tie inter-illac flands, The inter-—
iliac glands, as‘ thelr name dmplles, lie hetween the external ahd-
internal iliac arteries, the upvermost being usuall; partly Lidden
by the ureter wilch passes over it. These glands 1lu turn commmun—
icate hy a connexion over - and someblmes by anotlier under - tlie
arvery with anotler set of three or four wiidich lie in close

suoclabion with the oubtside of the comion 11iac ariery (ﬁiu.S).
The lowest gland of tiie latter 1s very apt to escane devection,

as the artery nay

even when 14 1s enlarged., Thilas particular gland lias never heen

desgcriked but I almost nva"“ablj find 1t 1n postriorbtem examinatlions:

it is sometimes invelved wiien uhe Inter—-ililac chain 18 the seat of -

-

cancer, It is umpﬁrtanu to recognime 1t Tor liie surgeon findingf
the inter-iliac chain involved may remove the Ludgler common lliac

grovp and yet leave behind this invermediale glard whiech, 17 1%

happens to contalin cancer cells, will defeat the purpose of the
operation,
Tnlarged slands do not necessarily lndicate invasion by

cancer, for we not infrequently fall to deteot any epltlelial cells

in such cases, whllst, on the otler hand, glands may be infected witli~

out bheing enlarzed or even nardened; stlll, it way de valen as a

Fave 4o be displaced inwvards o show its presence

79



voriing rule tlhad an enlarzed gland is prime~Lfacile evideﬁce_of;o
b, and. sioould ve rémoveu, Wmilsu tiae rovvine exuifpd%ion
of pelvic glards in cancer of %he cervix obviates %the risk of leavingﬂ
belhind a focus for reourrenée. When the idbter-iliac glands are ? i
dedinitely enlarged iv will obviofsiy be rislky to sﬁop sliort at their
exvirpatlor ‘ and Lhe hi@her set lving vo tue otker side of the
cormion iliac, eSpecially tie fland wiielhh I Lave menfioned as %eing
idden Teudnd thie artery below 1te bifurcetlon, shorld he reumoved
algso, - The most distal enlarged gland does notv necessarily mark the
1imit of dissemination, any more than the vislble surface wargin of

a growth denobves “he exbent of invasilon, The lesson has been learnt
and successfully apnlled in tire svrgery of breast carcer, and the
some princliple should me apnlied to cancer of the uberus; thie area

through whiclh the comuson 1llaec and its divisions run i1s the "axilla®

of +the pelvis, Closelry connected with the inter~iliac group of

Iymph g ands, 17 not actually to be reckoned one of Tvihiem, 1ls wrat 1s
ncrmally & large gland lying between tlie external iliae?vein and the
obturator nerve., Tuls Zland car be injectbed From tie cervix, and

from 1t the obturator gland olten beaomes affected in cancer of the
utervs, In a few ad vanced cases — approximately 5 per cent.— we'
find the inguinal glands to be erlarged, but probably ln a wery small
nurber only is tlat c;¢arg.mpnu due %o cancerous Infiliratlon, *here
iz sald %o be a lymphatic tract from the wherus through t;e"round
ligament %o 3he inguimal reglon, but though I bave frequently pre—

s K3 o g - A e I3y ~hed i I 1- re T OVL ";_')Oen a'!v«le
pared microscopic gemtions across the ligament, tave not > o

o) - o P AATITIE P = hoa] -
to see invaded cumumels withiln it, Tt dozs not, of course, nezative



Fiqur# 2 Figure 3

FtguYt if.

Fig2. tat«rql view of-diss<Sc.t«4 V>al>iib © Show jw«hbn o(- Ifivtded tywjih glands. AAinherilwe
glands, The alpj“entnosF being crossed by the ureftr. Th« a\'n3w D to lh« (OmmunleAllbn belvveen Ihe
highest' fnleriliic gland and "the lovMesl' oFthe Cownnon iliac grou”j lying behind "the avherY* 6BU glands
below the external iii'oc vein conmnuni'cnling above VMih Ihc mitril'ae and below wwitt» lhc inguinal qrou.”fc. SEE
lateral sacral qlands — noh mvuUeA . The large obhiralor gland has been rem”vecl.

Fig3. /Interior Niew . A. highcsl- ihterihdc gland.

DDD, Common iliac grouj», the lowesb member oF>Nhich
has nol* been described in (ejJ-boofcs-

The artery has been diq>t<teed inwardi H-show cF. EE, lahzr&l sacral

Fig Is. F is an enlarged mguinal gland .

B is Ihc lowesF intraHMic gland oF u chain rommumcot-mg
wifh the interiliac glands.

THft PELVIC <;,LANDS AFFecTED /M <TANOe« OP Thf OTBRoOS.



ramn

suol o rewbe of Jdissemiuation, Tor tiere iway be enbollc spread to the
inguinal gland, But 1V is posgible that the inguinal glands may
become iunvolved from tie claln of jlands 1ying along the external
iliac vein whiech comvmmicate with-tlie interillac group (fig .ﬁ)‘

It wst be remenmivered tuat lymphatvics perneated by cancer—cells do
nov coluedide wltili tiie clianwnels mapped oul by artlfliclal inj ec‘bio;;.,
v thielr growth tiie cells bloek the lsmpnatles, descbroy the Llymph

current , amd nake thelr way by tae paths of least resistance tiwough

GREBRG SR ST e s 2

tributary channels, it may be, agalnst bthe directlon of the lymph
flow,

Contained within tize broad ligaments are tiie tracts from the
uterus to the pélvio glands; tiey are nunercus and b enslvely

comricating. Parallel to . the long axis of tiie uberus and close o

s

% is a vertleal channel of communlcatlon between tﬁe lymphatics

0 the corpus and these of the cervix, so tiat for all practical
purposes in cancer of the uberus the Ilympratic spread oubtside the
walls of the organ i1z the sawme for both, b omaery he tlat 1t takes
longer in general for cancer to penebrave tlie wall of the body than
it does %Yo pass beyond\the confines of +the cervix (I doubt it), but
once it does so tlie course ls tiie same Tor botli; but 1t 1s dpen to
e into account tihe dangers of wide

quegtion, especilally l.en we tol:

implartation and embolle dissemination entalled by tlie prellminary

diagnostic curetting usually prachised, if caucer of the bLody shionld
be treated by less extended operatlon tlian cancer of tiwe cervii,

The pogbmorben statisties already slven alford no support to

regbtricted operatiocn in carcer o tie coryus, ™o invoelvement of



.

tie peranebric tlssues wmay wly be revealed by the microscope, and

oven sgcape Jetectlon albogeller.

Several auvtliors lave publisied tie resulits of tlielr wmicroscopic
irvestisationg of the poraesrial tlesues In operatlon cases. In 17
out of 27 radilcal ILyysterectonles reporte hy Saanson hiere was
wdlerescoplc evidence of invasion of tie paramebrimm., Kundrat in 160

ases Tound 55 pér cent. tivig afTeected; ILamarls and XKermauner estimaueb -
the freguency at 57.5 per cent.: Scuauta at 69 per cent.; Balsch a% 50

per cent.; SciiieB at U3 —~ 73 per cenb.; Wertieln at 60 per cent, I

have frequenvly found lymphatle Inlilsratilon 1n cases 1n walch tlie
rvnaaro;o;;ét Talled to detect any abwpormallty iy palpation, just as

I have falled sometimes to oTltaln evidence of tlhie spread of tie

disease vien ¢linically tlie parametrial tlssues were sald to e lLard,

T-ere is Shus overvielming evidence tlal more than Lalf tie cases of
cancer of vie cervix deerned to be operable roata¢n cancer cells liun

the paranchriua, Now with regard Lo the imvoelvement of the interiliasc
lympihetic glands in operable cases, varlovs ectliatlons of tlie frequenoy
have Leen ziven by Surgeons Iractlsing a radiecal operation., Berkeley
and Bouney who have recently publisied the results in 100 of thelr
operation cases Pound microscaplc proc’t of gland involvenent in 35,

Tn éne of thelr cases tliey removed involved zlands as hizh up as the
lower inelr of +the aorta and tlds case has not had a recﬁrrenoe.
Wertledn found affected glands in 35 per cent, and Bumm in a third

of hils cases; wiillel on the otiier hiand Kroemer mainbained that in 66

per cent. of postimortem cases tie pelvic zlands were mot invaded.

Raigel estimates that only 1all the number ol cases witll parametrial



w111 have Ilmvaded pelvie glands, and that aboulb 15 per
canes with iuvaded pelvie glands mar show no eviderce of
paraneuraal involvement . Tls pointy 1s of conulderable interest in
tie surgical patliologzy of cancer jn ceneral.., Tnouzlh frequently we
can demoensurate Uile Presence of corcer cells in the lyuphatics of

R X O

mebivies we fail Go Tind O0f covrse tlis may B

Y Ty " K oI AL KIS o
VIRV S RavERE O ) Tl S VA o % pO'.‘.’u'(‘) 0L LLAs Lituery

Permeaticn o

- - woaede o vigs e o man mymea - mmele Tan ol T~ - - g -
ey, corvirvabiorenm ds not inlfreguent Bve ls Ly no means consgtant,

The usual tiieory is that a process of lymphetic esbolism ocours.
Hordley mucceeded in demounstrating that 1n tie intermedlate zone

te pocitiocon of a previousliy
¥

RN

minute fiorous nodil.e and e shated Liat tiids represented a
reparative Tibrosis, tlie surrounling fibrous tissue proliferating
ivig bl ancer cells hr pressu I fr Ll Find sueh
LA P LA e carneey S N> B oressure., ,L-.equenkl«‘ L guein
ciwnges: indeed ome may sce tiie Pprocess actually at work,with a
concentrlic mage of Tidrovs tlissue around degenmerabtlng carcer cells

W I do net think it ls a

proeest Cirected agalust Tiving
molicnant cells Pfor 1t is never evident at tle mltimate tlp of 1k

permeating maas in the Iymphatle cliamnels, It seems to me that 1t Is
a Pihrocis around o mase of cslls alresdy dead, It is aectreamel

Adirrisult to be sure of small numbers of degenerased cells in a

I hove spent considerable tine tracing oub the .

iy dm T o .~ s . | " - “ .
pating of 0:\)‘-‘3‘,1“..3 and In enncer o

rectum i paW’ietla“ I have

carncer cells

84
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ingsion Siroven tne lyophatlcs ds

oy isolated ol enlleatiorg of
celles, and %tiat a lar_je wwaber of sucii cells perish and de@el:erate
during thelr p’~o~ regn trogh vhe lympnatics, In suecli circunstarces,

S R = .

cells arising Trom gibtuatlions wihere the

dealing witi: tuwmow:

epithelivm Cdoes not give a dharacheristic mlero-chemical reach 1011,

the failure to Tind invoived lympuatle vessels 1s not to be wond dered

Favolice dnvolvenent of tle lymph glands must be admitted, bub

for procticoal purlwue tie tlsvues mugl treated ag 1f there were
alwarye continuwous lympuatic spread witix@n bilem. Tiiere are no ieans

orf deteriir i‘zg at operation wiileclr of tlie two moles of digsemination

ig at work i:

12

a particular case, axnd evenr In emboelic aproad tihe

Q»-l~011 wy eb1ll be irv covrse of passage at tie time of inter 'enuion.
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It folilows, *tien, tiat ngeroug siructures zlands

an A - pad iy mymm T - a0 R NN 2er e SR, - 3
2:ad Thread Liziments chicuid he falen away in one comuinmious plece,
Vo - G e - P I A 3 - .~ cam Tan ot a s ade 3 23 L3 -
Por obherwlise one rung bie risiz of producing artiflcial grafts of

cells with thie Xnife.
mM-ere 1s a point about ilie interiliac glands whielh iz worth

Fa ]

In examining these slands in cases of cancer of “le cervix I

~

o, ~——— s ~a -~ O G a o . anseaN e e B | 1
ave on two ozcagions o~ome across a litbtle mass of ecolumwmar epivieliilal

T3 - ot ey . —n A oy n i BT -, e . S K4
cells arrvanged in single laver round a central jimen, seb rigiis in

B RIS b R ey oy e S NP L SN S R K]
biae midTle of the Lympiatic fland wiiel Ir ne



wotlhie cervical zrotrth., ProfBrowvning

- i en . con e o T ». SR nn - =
sr loymimie _lend remcved from tie abdominal

E I . ey
Siniilar appearances

Hezer, and Sclell, and are inter

*o'

. R - e a —enmn T S ~ e
oy Heyer as alvered lymplatie endotlieliwm,

a3 - e e ol o s S oy R Ny - Fhe 2N
directly Vo & mormal epitlieliv German gyunasecolosical pathiclo-

giste relfer 1% to Wolllis remndng oy Lo metanmorpl ..Jer“

owever, of vie findlng,
is tiat it wmoy lead one, in tlie case of solwmar cell carcinoma of
Lie *ceruss, to tidnk tuat there iz a metastasis,

e uterus lg the sead of cancer the ureber may

n ite course through the

e

aid Lo pass 'b;lroa.:.:l; a2 danger zoue
troad li’;va.mert. Its proximity %o the lower part of the uberus a.a.d
the upper part of tie vagina malies 1t particularly iiable to 'bem_,
affeotel woen tihe maelignant disease pascer boyond tlie confines ‘.
ol blie orga Tiie lympl vessels tiat came Irow wie lower

I 2P et wm !, - L Y

. . . e ey ’ - ORI, ~ 5 e -
ne uterg and from viie v u‘lg._u....:..: ST 0NICTLNE WAl eactl

from tiie fundus, swrouad tlhie urever am
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ciier macie bheir way bo tie leteral welils ol Ttue pelvis. In tle
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Thalt ti.e ureter ig oltern alfected e can demoustrate roughly
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in vwo ways — flrst, by post morven =usmiuvation, and second, hy

not meev
A Lt ee-aguarters
11 wuree-quarvers

veevers ls gul
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be an undersivaternon 10}

e unrecorded,

only be eoted tie
frnetioning with Tut

kidney on the side
uOﬂJld rable extent,

Bt that is not

it is exceedingly

condivion, apart from the
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conditions.
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showed +tlhat when
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elatorated which pro

and +tliat wlen +the se
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ddney in cancer oI
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Ticlew
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Tefedled?

duced nephrit
e T
roduced nephy

Lie vhberus

. e e Y . TR
merser fMndlag,

in any coase, As I have already stated,

Adilastatlon of +tre

to record. I tlink this may

ol dilatation would probably

urever

. B3 Jdo 3.
considered tiat 1L

ar hue oppoesite side will o on
114 nle Loss to lie sconomy. And, actuadly,
01 PO wortem examinevion, tiat, wille the

of the dilated ureter has abrophled to a

tlie otlier Xliney cliows compensatory

- "

hypertrpphye
Bven with urileaveral Luyroureter

STOry.

to find tlhie otiher kidney 1n & normal

Lypertropiyy. It exbibite all sorts of
(Anrales de 1!TInstitub Pasteur 1901,XV,17)

1n rab™ite was ligated a toxin was

the unaffected kiduey as well,
of such an animal wag injected 1unto a normal

Atis vwith 2lbuminuria,

are prokably tle




nephirotoxla, Tie clinilcal evilence of vreteral irvolvenent is the
uraenic condition tihat causes deatli; and deaﬁh'from uraenia is
Tery common indeed,

The ohegbruchlon to the urcher is @l vays Jound in the
paramevriv, Iz %iie guricture of “lie lumen of Ziie ureber extrinsle

Y

or irtringle? I wmeon,

Ll

s 1t due nerely to some contracting influenee

. B 2 - - PO 1 = ] 2 PRPNRS, I I ana LI -
around tiie wever, or is 1t dve Yo a dlglending growth witihiln 1ts

Fall? Tae general opinion seems Lo he tia’h 1t 1s due Lo cancerous
it

Invasion of the surroundi Tibrous contractioy,

a condition does

our; how Trequently I am wmazle to deltermdune. T have
alsoe seen dilatation of the wurever above a airicture wilith ro evidence

of growth in the lmnediate nei:

Tat may be due to a

chronic inflammatory process foll ow1tg geptlc absorption from the

vdeesrating surface of tiie primery zrowtlh or to & fibrosgls acc ompan"ing

Comgna BerXkeley and Victor Bouney (Britit; Med, Journal
1908,11,961) In a paper on Wertlieim's operation, say that "1t is

remarimable hiov resistant thie vwreteral slieath is Lo scarcinomatous

invasion, eyen vien structure ls surrounded Ty growth.,! And,

T o . . R S SN NCIE S N L
to judge Ffrom current practlce, tiis lumwmity ol the ureber is

‘J.

ition tiiese

el

ganerally accepted, or at least unquestioned, Tiie pos
amshiors tale up is blhat the ureter s highly resistant to direct

5 N XA I~ ey e regeam s oy e o3
inTection and also o permeation becase of ils separave lymphatic

N

wiiatv of

s ) crddeommadde  ouTs o
vlie reslgtant siie



obiov,.  Inm bie parametilum tllere may he sald %o he a cuverir Du'b
ro cieeti, The comnective—tisuue gtrande in the oubernmost part of
weteral wall hlend witl: tlicse of tiie parvamebrim. Around the
ureter e tlscue 1z of an open textwre, offering, irn fact, a very

faveovrable shructure for the spread of cancer cel’s, In this loose

tizsue the ureter lLias a ceriailn amount of play, bub it caunnot be

dissected away Irom e parameiriim witloud le ng ragged strands
adhiering o its wall. In thils losse tissue run tlhe hlood-veklels,

forming a riclhi plexus that supplies tihe wall, n the second place,

tie wreter ds llable — i uy ovnlulon very liatle — Ho be invaded
by surrpunding srowih, Doderlein and ¥rdnlz cive an 3llustratilon
of a wureter walch 1ls very muchi invaded fron “he paraneirivm, It

XN
&)

an operacive specinen, Tie mierosconle examination of the
constricted portlons of ureiers dwewmsd found, post mortem will show
that there 1s oftem definite ilnvasion, Recently I examlned %the wall

of a2 dilated vreter wilch showed an intrasnural involvement Tor

almocst 4 centlmetres; the luveding cancer could be traced from 1ts

Py

site of entrance along tihirough the wal ¢ a point wiere 1t broke
taroush tlie muecous membtrame and envered tlie lumen, Quite‘ apart Irom
cages witere tuere ls visl: le dilatation of tie wreter the ureteral
wall may be Jnvaded., Fig. T shows a part of a sectlon of a ureter
which, ou naked eye examiravicn, gave no hiwy of laveslon. In thise
parilcular ir.stam.ée tiie ureter seemed Fairly free In tvhe parametrivm,

and I feel sure Lhat 17 an operatlon had been atienpied vile urever

oould lave Teen dissected out without any dirfleully; and yev tle

A



mlcroscone shows extreme IAL1ltratlon, Il’aclcenrod’b (Zeit .f. Geo.u G e

A

1905 LIV,51Y%) who sstinates tlhie frequency of involverent of the

. -a . ;. ~ e . - S D "
trever at 1y per cent, of cases, holds tlat tlie d1nvaslon ocan he
renoinised furing operation. I Xmow of no neans viereby the nreter

can e pronounced lnvaded or free e‘tcep‘u by prolanged microscople

b)
,

examination, 7o one wouvld attempt to may wihebther a tissue 1s free
of cancer or not by palration, and any estimate bullt on such opinion

must Le far short of the acvuality. Vihen there is a dilatation of

tle wreter there is evidence that the wall may e iwnvaded, bubt in
the absence of tlis sign enlry a lJaborious luvestlgation of many cases
vy serlal sectlon covld glve us ary indlcatlon os to tle frequency
of invelvement. Would suecl: an inveﬂ-wwiozw be worth the trouble?
T.e demonstration of a few cages of urebteral invasion withoud
dilatation l1s quite swfficlent to emphasize the polint tlhat when the
parametriﬁ.nn is afrfected tiere is a danger of operative measures
raving %ieir ailm defeated iT the parametrial portion of the _ure‘bgzr

ig lef: behind miouched.

The +third point 1s the relation of lie ureteral 1ymphat ic

"

hetvwreen tbliem 1s denled.

to those of the parametriuvil, The contluulty

T am unavare of any anatomlcal work on the peint; in faot, practically

been Jdome in worling out tlhie lymphatics of the ureter,

nothing has
In Bartels' text—book {Das Iypracelfdss svsten 1909,p 233) tliere
is a reference +o the course of lymph 'v'essels in the wall, but
nothing is saild rvegarding tlhelr contimudiy or otherwlse with

LI YT ey - et cr e - 4
extramural clannelo, oetlier Glis U.L'tl.,'. ity exists or not is nob

of mich practical importante. I have endeavoured to £ind evidence

90



of lymplatic permeation ol the
pracblical Alrflieouliles i
of ecancer cells in a well-lefine

e thie subriucous rer 0F Lle

perfectly free, oper apior

portlon of thwe urecver ow Tle ri_ Lt side, tliouszh it mishyh, witloud
Very mud "; iffdeuldty, have heen dlscecied free, was removed along

vﬁ;m she aflected oramn a‘L vissue, A large ey of seriaﬁ.
gectlons were taken froa a pa;r*;!;' o7 i

and a CO'J."'J.IT_J.’]I!,’,O".'LE lymphatic nlugof epitlhieldal cells was traced

gradually approaciing tie lmnen

e T
Uda

net reveal e point of entr

B8x u:e,
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@ in cancer, Duwy there are many -
a small clusber
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le ext ornal
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remainder of

tie
one of

ureter, and of tlie wall

m /
was performed hy! a

my collearue s!L,r a

| The obmerva’bion,"v:l'ierefd '€, d.oés

not prove conclusively tiat the cells entered thie wall in a Lyaph

vessel, It hay lLave Lappened tust the nelgiibouring masses Invaded
e wall by drect entenslon, beron’ the point abt wiich the serles
commenced,, and Lurst iunte a Iymphatic vessel Droper to tlhe urchber;
but :‘ 81l practical purnoseg 1V Joes ol mnther Tiietl:er tie cells
calned access 1o 'bl"ié‘v\:all 1 oa Jelinibte pre-existing cliannel or by
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.ureter and

Proiection drawi )
in.an operatlon

surrounainl
spemraen 0
tracts 01

0 1n
at%s
€ uretera

— — i ...J. mucous
meinbrane OP_ ’ﬁ’le ure]{e{ a,sm]atlri[1 ass
01 cancer ce in a lymphatic vessel.

Portlon oi wall of ureter an advanced

01 cancer 01 the _cervix w1th volvement
o arametrlum P.W..case. T. T ere was
no na e§ fg/e (fVl ence of invasion nor was the
ureter
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dead already vefore tiie process starvs,

0rferzgeld (Monass,lf.0eb. 1909 XXIX 131L) could only flnh tiree .

cases wiere the urcher was de¢initely jzvaded 1n gyraecological

.
liverature. In a feurthh cage Bronilz ZTound canaer,xﬂﬁts in +he

o, o - . PPN I 2 R~ X N - PR T S B R . A S
nrever wall, oa Tifth came Wertl.elr Jemonstrated cancer cell

a ureier reseched on account of carcincumabous pare—

metriwe, Doderleln (Megarts Beliraze, 1904, IX,2181) reported a

gimilar occeurrence., The Tact Tihab Offerzeldls three cases were all

from one clinigue suzsests tie posxitility of Uthie rarity beins due
to want of oprortunities Tor dnvesltisation,

1"19 tagcular supply of the uret 0'1“, has an lmporvant bearing
on the omerative tresiment., As Feitel (Zedl a.f,Gef.u.Gyn.190l,XLVt, .
256 and ‘Sampsér (Toins Hop.Hosp,Bll,190%,7V,329) Lave shown, the
arterial suppiy is a rich one, brancihes helng derived f"an Bie
aorta irmedlately above the renals, from the renals, the ovarlauns,
tlie aorba atove the bifurcation:, %Lke cormon 1llac on the left side,

3 N - - PR T S B v A K " - Y- o,
+hie irsernal 1liac on tlhie right side, the vterlnes and tlie vesicals,

o, 1 v ole un 2. o
T ese branches aragltomose in an AaDs:
wn & o - P e -a . . e o El - " v, " A -
Al T ovy TLLAD LeuwWaItld Sile artverllaLes o Vo LT u--ese

ir

e Ll U
- . N PN -
ST ans e ‘L,,i)J‘Cv pevsie Ve ino—

T A A A am e

he ] o) . JLINSL I N .
Logicaeld ohoervavions wWould LNILIAT



94

APy Toeolding ovaer cand, the vreters
nre Tdsgected Toror thelir ourrowm crometrivim twe dangers
zre ab gnce evidont, Thae winery Janzer is ureberal necrosis due
So tie sbrisplng ol of tue vasoular rlexns, and tiis achuallsw

P | U - - adeJ - R et
soouws T no means dnlrequently, even 1n Wertll
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ngior danger ig tlie risk of leaving sitlached to thie diszgecied uvrster

PR ana R B IO de 2 i WD oo KX - . t =
cancer—-cearing Jropl vessels or tissuve Infdlitrated with cancer CCllB, i

In suech cases a4 reouv-euce could noed olearly ke traced %o its real
orlgin, It may be objecte’ tha’ themevidence lLiere adduced as bo -
the danger of ureteral luvolvement in cancer of the uberus iz based
uﬁbn post mortenm arnd advanced operative cases, Thege are the onlyv
bases a pathiclozist can investigate, and I wo 14 wge that it is
tie termﬁnal pletures Liat give us an luslget into tile nldden
processes oceurring during life; they are tie evidences of dangers
whidieil, obherwlse wndenc ocinstrable, would net e avolded by the surgéon‘v

Tien the cancer originates in the servix the lilability %o
involvement of tlie vagina is very great. In cased where vtliere is a
recurrence after operation it iz almost invariavly in the upver
pe*b of tlhie Yaglna, Iu our post——mor“:.em canes only a very small
nunber (245 per ceut,.) escape, "ie lnvolvement may e evident to
»ne nalked eye as sub-epliilielial nolules or ulcers, Ulceratiocn of

the vagina, where 1t 1z in contact wlti o cauncerous cervix, i1s

fairly common, and 1% iz usually cited as an ewample of combtach

srangference or aubo-inoculation, Such a process 1is always open to
suspleion, The necrotic sondition of +he surface o7 a cervical

—n A

tumour and the septic condivion of tle material are almest cerialn
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srelLoioe bo twonr grafting, The anastomoeis 1s so rich between
the dympiatlies of tie upper part of “Lue vagine and tloge of the
cervix that dowvnward spread ic quife coumiorn. Tance an apparently -
iztz,f:lapexldertt nodule or ulcer may e, or way liave “een, in direct
cowtinity with the parent grow’o'?tl';“ough\ vile underlying lymphatics,
thioush sepax "cerl from 1t on the surface by unoclianged epitlielim,

Bven where tlere is -:.;7.01 naized—eye evideunce of luvolvement of the
vagina we may have 1t revealed by thie microsgcope., Mius in Werthelm!s
operation the vaginal cufl made Lo enclose tle septlc cervix serves
also o remove a Ligidy Hangeroum iissue, but the amount of
vagina removed is not nearly enough to erallcate the disease, TFrom
the vagilna, by continulty of tissue, “iie bladder and the rectum
beccme lumvolved, the former 1n approximately two-thilrds of post-moxrtem
-\;asse‘s,\wi—bh fistulae in 4N per cent., and the latter in one quarter -
of tlie cases vﬁtlz. 16 per cent. of perforatior The timely removal
of the greater part of the vagina would prevent the occurrence of .
these digtressing and lLiopeless sequelae.
The poilmbs,tlien, on whiel tiie patihicloglst oa,.b~ inglst as worthy
of careful consideration by any gynaecological surgeon who would
seek to treat cancer of the uterus on hopeful lines are the necessity
of removing “he various danger zones indicated )(1) the interiliac
pelvic glands, (2) the paramebrium and (3) "ohe greater pari of tle
vagina together with the uberus conbtaining the primary focus, and
thas in all cases, however swall +the primary focus may be, the max Lotan

operation should Te dome. Whether tlie danger of involvement of the

ureter e great or cmall 1ls a polnt on wiilch I cannot spealk with




uentlon of resectlon of the wreters may be lelft

Wien firaet I brought the otlier polnts %hefore svmaecclosists

I was nmet with the ausver tHat, 17 operatlons were so designed as to

remove the tihwree main danger zones indicated ahove, the consequent
nertallty woulld e very freatb, Bxperience has proved that such
is not +the case. Tie teeclmical dlfficudties are gradually Teing

~

overcome. One of tie &iffieultles pointed oubt was that. in-a

complebe one-plece extMpation the considerabhle lLieamorrhage in the
pelvis wovld Pprolong tile operation unduly. Iaving seen a few

{3

experimental operations on advanced cancexr oi tlie w

<k
)

rus in wideh

2 .

arn endeavour to starve the growih was made by injecting melted

mBnak .
nara:fln 1nto bothalliac arteries I was struclh witl. the faet that
tliere wag no sloughing ol the bladder wall, nor, as far as one
could determline, any cliange in tiat v ue, thovly vhe ulo supply -
of tie Pladder, accoriing to anatomical text~books is derived solely
from varicus brancles of tie inmtermal illac artery., I tlerefore
induced ohe of ny surgical colleagues o make a polnt of ligaturing

botii inbternal i lac artveries at their commeﬂocmenw ags *he firat

step in radical operatlons on canmcer of thie ulerus By so dolng he
oktaine 4 a practilcally Lloodless field of operation and was enabled

4o remove Lhe tlssues in one plece from the pelvic glands to the

vagina and to save much “ime, with 1ts consequent shock to the

patient, thereby, In 30 cases =zo *treated only one dled as o rerult of

oneratlion, The wore precise the indicatlions wilch studies in
the surgleal patholozy of cancer can nring forward and the more
shorough tihe surgeoals tecinlque in adepting them, the less hopeless

will e the outloolk of the cancerous patient.
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9
A CARCINOMA  IN A RABBIT. 8

The propagation of malignant tumours and the attendant phsnowena
have baeh studied hitherto almost exclusively in mice and rats, and
parhape some of the conglusions drawn from sxperiments in these animals
might be ovarturned or modified in their g enersl application if a mofc
suitable laboratory animal could be utilis:d. Dogs and Cats which we
know are frequéntly the subjects of malignant tumours are unsuitable
for sxperiment in this respict bacause it would be wz21l nigh imposslblo
to deal with large numbers. If a transplantabl: tumour could be
propagated in guinea-pigs and rabbits the field would be open to axéori-
mental,inéestigationa, such as chemothorapeutiec efforts, which are
impossible in such small animals aé rats and mice. Unfortunately,
rabbits and guinea—pigslvery rarely devslope malignant tumours.

A vetsrinarian, Mr. T.J.Ambrose, who has had sxtaensivse experinncé

of postmortem sxaminations on rabbits and ecavies, informed me that he
had never seaen any definitely malignant tumour in thésa two Animals.
Pravious to my own case in 1911 I could find only two roferonceplia
pathological literature to the finding of tumours in rabbita; ahé
though we advertised in a faneiers' journal for several months,
offering good prices for animals with tumours yst in only one instance
did we obtain & true neoplasm. Breeders are accustomed to destroy
or dispo;o of rabbits gnd guinea~pigs as soon as the braading
qualities of the aenimals deteriorate so that onme aéldem has an
epportunity of seeing aged animals. if ;t wers possible to make a
large collection of old rabbits the chances of diaeovering malignant
tumours would ﬁe considerably increased, becausg the genefal rule

. secems to ebtain in the lower animals that cancer is a disease of



" advanced life.
There is a famous example of uterime carcinoma in a rabbit.
Lambert Tack (Journ. of Path. and Bact., 1900, VI, p 154), impressaed

by the theory that malignant tumours were the result of body culls

dieplaced by from thair normal surroundings cut open the evaries of a

rgbbit, scrap@d the raw surfaces with a knifa, &nd allowed the milky
jules containing epithelial cslls to diffuse through the peritoneal
cavity. The animal remainad in g00d health for nearly a yesar there-
after, but at the end of that time, becomihg weaker and thinner and
suffering from dyspnosa, it was killed. On examination he nynd in
the mesentery numerous hard white ﬁcdulea varying in size froma
pinh2ad ﬁd a pea, small whitz densely hard patches in the liver,
infiltration of the diaphragm with project.:ng masses on its pleural
surfaca, nodules on the parietal pleura and a few in the lungs; the
whole mediastinum was oeccupied by a mass of tumour-like élesue. The
uterus was greatly thick:ned, ths mucous membrane papilliferm, and af
on2 place in the w~all thers was a tumour &as large as a cherry.
Microscopical examination of the nodules from various parts showed
alveolar spaces lined by one or more layers of columnar epithelial.
ealls, or entirsly filled up with cells thht had lost their eolumnar
shapa. It was a typieal eolumnar cell carcinoma. Lack regarded it
as having "all the eharacteristics of an ovarian ecaneer”, and
considered it to have resultsd from the msehunical dissociation of
ovarian cells whieh he had produced. Though the uterins tumour does:
not appear to have been the largﬁst of the nodules, yet the graat .
thieéening of the rest of the uterus and the papilliform arrangement
of the mucous membrane, togathsr with the absence of any moted change

in the ovaries or other sites of columnar epithelium in the vieinity,
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point to the uterus being the oniyrprobablo'adurco ef a tumour IG(L
with such histological charactars. - ;

Strangaely =2nough, withinlthe sams year Shattock (Trans.Path.
Soc.Lond.,1900,1i,p.56) reported an undoubted case of spontanzous
carcinoma of the utarus in a rabbit, and was able properly to oriasntate
tha hopas that othsrwise might féirly rzagonably have been antartained
regarding such mechunical production of malignant change. In Shattock's
casa ther=2 waré a cartain numbar of nodulss in the peritonzal cavity;A
the uterin: cornua were enlarged and tortuous, and contained nodular
swellings reaching a maximum diameter of 3 cm. The peritoneum over the
sw2llings was smooth. Thare was scarcely any area of uterine muascosa
between the actual tumours that was not obviously abnormal, the membrane
be2ing papillary and cystic, though the muscular wall at these situations
was not invaded. The tumours had a villous or eystic surface, and
involved the entire thicknass of the muscular wall. The histological
appearancea'were those of a codumnar csll carcinoma; in many places
of the villous or papilliform variety.

Boyeott (Proc.Roy.Soc.kted.,1911,iv(Path.Sect.),p.225.)"
reported four cases of epithelial tumours in rabbits. All four were
found within a fow months "during the breeding season" in & batch of
140 £o.150 famales. The first showed & 80lid tumour 8 cm. by 2 em. by
3 em.- in one cornu of the uterus. It was covared with cubical
epithelium, and consisted of a loose conn:ctive tissue stroma with
irregular epi£h31131 growths, m:g:iy 80lid masses of cells,_but with
a géodly‘number of alveoli lined/cdbical epithelium. The muscular

coat was deaply infiltrated on the masometric side. The other c¢ornu

of the utarus containad five foetuses with abnormal placsntation.



In the second case there was a single tumour maas_maasur;gg" 1013%
2 emn. by 1.5 em. Solid masses of epiths1lizl eells and alvsoli

oxistéd in equal proportions. Soma of the latter ware ruch distended
and there was a considerable amount of intra-alveolar papillary growth.
Thé third case also showsd a singls uterine mass, 6.5 ex. by £ cm.‘by
1.5 cr., almost entirely alveolaf, with a flattensd lining epitnelium
and & number of intra-alveolar growths. It extanded into the wall ef
the uterinas cavity ovar the fundus, and spread aIOng betwesn the dsep
ands of the glands and the muscular coat. In tne fourth cass, oOns
eornu contained five, the other six, small equidistant pedunculated
tumours with small alveoli, some s0lid masses and amany intra-alveolar
growths., Thare was hasmorrhnage into the stroma at one placs,

and som: necrosis both of connective tissue and epithelium. All

the tumours agreed in having a delicate stroma with & free blood
svpply. In the distanded alveoli there were no microscopic contents,
These vessels were quit: large, but had simple endotheliusl walls of
only capillary thieknasa. They all appeared to have arisen meso-
metrically in the site of normal placentaticn, and Doyeott suzgests
that thay_arosé in sequence to aliortions.

The history of my own case may therefors be of intzrest. We nad
in the lsboratory for a few monthe a crossbred due of the "Flcuish
Giant" type a} least two and & half years o0ld, but probably umuch
older. In the first wekk of February 1911 she was mated to a buck
and apparently became pregnant. She was therefore axpacted to litter
in the;fifs€ wegk in March, and actually did give the usual warning
by plucking out the hair around the milk glands, a thing that usually

happens one ot two days befors littering. She passed the calculated
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time without anything happening. - The diatenﬁion of the abdomaﬁv
slightly diminished, and on March 21 she was again mated to a Dutch
buck. The swelling of the ébdowen now increased more than previously.
On April 19, two days before the expected littering, she again
started to pluck out hair and prepare z nest, ¥ but sgain she passed
the period without anything happening, and the swelling decrsased
gomawhat. We thought we could detect foetuses on abdominal ezamine
ation. | |

On May 3 she was found in the wmorning with som2 blood in the
cage, half a'pint being in a dish. The rabtbit was guite lively, but
on examination we found blood coming from the vagina. The enimel
was chloroforred und the abdom=n opeﬁed. The uterus showed three
large tumours, ons towards the_extreﬁity of the right cornu, ons at
the junction of the corrus, and a third en the laft eide (fig.l).
Eetween the first two there ware two smaller anoniliform swellings of
the uterine wall. The largest tumour measured 5 ¢m. long by 3.9 cm.
in height. The peculiar éondition of u portion of the serous
eovaring led me to think I might have tc deal with & maljgnant tumour,
B0 the animal was killed after the uterus had been removzd, and a
searéh was ma&e throughout the body for mstastases. None was found.
As experience afterwards proved, the killing of the rabbit wus a
costly mistake. 1 ocught to have transplanted a portion of the
uterine tumour to another situation, for preference under the skin,

. . U - S ae S e ME An e P e me o e e T e e - ——

# The fact that the rabbit on two occasions made timed preparations
for expected litters which did not arrive, would ssem to indicute
that rabbits calculate the date of littering net from any spaeific
internal stimulus, but by raeckoning from the supposed time of con-
ception, &as human beings do. Thig is slso borne out by observations

on rabbits exceeding their term.
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in the same animal, and then when it grew transfer it to a large

series of other rabbits, but at thc"particular momant'myvmind was

so occupied with the idea that the tumour would prove to be a chbf;
ionapithelioma - a tumour which has nasver besn found in any anima;
other than man *{— that I failed to rsalise the unique chance I w#e )
losing. As 8oon as the animal was dead 1 realised my mistake even
if it had proved to be a chorionepithelioma. If we ware always as
wise five minutes before the event as we are five minutes afterwards
this would be a land of suparmen.

The uterus was opaned over the largest tumour, und small
pertions, the size of hamp seeds, wer: removed from it and injeetod
by m2ans of a transplantation canula subcutan<ously into poth flgnke
of four rabbits, and into the right flank only of fivs other rabbits.
The spa3cimen was put into therica-chest for two days, and then seyeral
larger portions of the same tumour were inserted beneath the dssp faseia
or into the flank muselas of ten rubbits. Thus ninetaan rabbiﬁl,
of various braeds, all we could procure, wers injectad with tumour

material..

Tha uterine cormua are considerably thickened. Tha largest
tumour (tumour A) in the right side, situated close to the extramity,
bulgas eut the uterins iall anteriorly, and towards the fundus, and

overhangs the uterus on both sides. The peritoncal covaring, though
slightly and irregularly grooved, is quite smooth and intact save for

a small oval area less than 1 cm. in groatest diameter, where there is
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#® A ehorionepithelioma was reported by -
as having bzen found in a Canada Poreupine ERETHYSON DORSATUS)

but the datails of the case have never been
published, and the diagnosis is questionabla.
(vide Journ. of Comp. Rath.  Dec I915)



105

& depressed puckering.with a raissd margin. Internally the taégur
is scen to be attached anteriorly and to the fundus (fig.2). It is
a very irregular nodular growth with some uleceration and haemorrhage
towards the centre of its surface. It is eoft on section and shows
an appearance like testicular substance.. The central part is pgcrotic.
The tumour infiltrates the muscular wall, and is continuad thropgh ths
serous coat at the externally puckered area (fig.l). The di-tended
endomatrivem of the cavity is fairly smooth. l

Tumour B, situated ovar the cornual junction, is aphariéal
znd pulls the utarus upwardas. It is not 80 grooved as the former
tumour, and 1ts peritonzal coat is uniforaly smooth and intact.
Internaliy it is ssan to be composed of two distinct growths which
have a smooth surface. They are uattached towards the fundus and
ths cornua open towards them. Tne vagina is normal. ‘

Tumour C is in the middle of the left eornu. Itlis the
smallest éf the three. Its internal surface is smooth, and l.ike the
last it does not infiltrate the muscular wall. BSsctions through‘thﬁ
smaller nedular thickenings and at various parts throughout the
eornua show con#iderable papilliform proliferation of the endometrium,
 through which tha cavity of the uterus winds turtuously. Hers and
thera there are solid subendometrial growths. |

The porticn of tumour A growing into the uterine cavity
is composed of simple tubules lined with a single laysr of cubical
spithetium seﬁ in a delicate and rslatively abundant areolar stroma
(fig.3). Throughout the stroma run numerous thin-walled capillaries.
Alveoli with simple walls predominate. ’ Some of the spaces ® ntain

cellular debris. There are other alveoli with complicated intra-
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alveolar growths, and others, again, quit: filled up with prellfcr-
ating cc’ls thut tend to produce daughter lumina in the masses.

Tha apithellum lining the slmple spaces is cublclﬁ though uat parts
more typically columnar. In the infiltrating portion of the tumour
as it makes its way through ths muscle we have no lenger a delicate
surrounding stroma, nor the rogulhr glanduloer formation. Between
the'muacle-fibrea the cell masses are very irregular and the shape
of the cells distorted. Attempts «t glandular formation &re still
saen. The museular wall is quite broken up, and the epithelial
masses c¢omd right up to and involve the gerous coat (fig.4). In
this part ef the nuclei are not so large or round as in the free
portion. In sume of the massas th:re are areas of nacrosis. claso:
te the serous coat there are many large blood spaces. At the edge
of ths tumour the unpro}i%erated endemctrium is reflzcted on to the
surfsece of the tumour, #eparated from it at first by a thin epen-
meshed conneetive tissue, but gradyally thinning out as it proceeds
till finally it disappears and the tumour cells appear on the surface.

In the other two tumeurs simple single-layered tubules are
bmmﬁﬁd

scarcely to be found. Many gpaces abound, lined usually
with columnar epithwlium often several layers thick. At parts the
alveoli are practically solid masses, although traces of glandular
formation are also seen. Tns endometrium reflected on to the tumours
graduelly fades away and becomss indistinguishable from the super-
ficial ¢21]1 masses. Th§ atroma iz at parts of the same fine arcolgr
type as in tumour A; though ut partﬁ eonasiderably denéér, and is
wall suppliéd with ﬁhin-iai}ed capillaries. Ths invasicn ef the

muscular wall has not ﬁrogre@ggd 80 far as in the first tumour.
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A section taken through the nodulur swelling ef the utsrine
wall close to tumour A shows & de.ble cavity, both parts being lirned
by eiliated columnar epithelium. In the antefier part the endometrium
is but slightly papilliform, in the posterior part it is much more
exuberant. Between the two, extending from fundus to mesometrial
attachment, is a mass of tissue conmisting eof a fine eellular stroma
in which are ;ot alveolar spaces lined by e¢olumnar or eubical epithel-
ium with considerable infolding of the wall. All gradations are
found between this and the ultimate small &cini with no ebservabie
lumen. Anteriorly the endometrium lies directly ever the grewfh
posteriorly it is separated from it by & highly vascular connective
tissue. Posteriorly te the second cavity there is a smaller mass ef
the same characters, &nd insinuating between the edge of this mass and
the musculature of the wall can be seen a portion of the endometrium
infiltrating among the muscle-fibres (fig.5 (1),). This gives us a
possible clue to the way in which the tumour masses are formed. In
the nﬁxt nédular sw:1ling the cavity i8 alse double. Th: endometrium
is more cemplicated, and the axis of tumour growth extends diaggnglly
backwards and downwards batween the two portions ef the cavity (fig.5
(2),). The epithelial ecells have formed themselves inte s0lid alveoli
and the strowa is very scanty. The eonktrast between the papilliform
endometrium with its well-marked columnar e2lls and the densely
e2llular subjacent mass is vary striking. Between this last
sw21lling and tumour B th:re is extreme papillomatous davelopment ef
the lining membrane, splitting up the cavity into a eomplicated’
paﬁtsrn (fig.5 (3),), but there is mo infilfrating growth. DBetween

tumours B and C, and distally to C, there is the same proliferatien
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of endometrium (fig.5 (4 and 5),).  At some parts the stroma of the
pspillas is myxomatous.

The animals into which portions of the tumour were inoculated
were firat examined on the tenth day, and thereafter three or four times
a week {fig.s).,f Fourteen of the nineteén gave evidéncaa of successful
transplantatiqﬁ; Four of the nine inoculated with fresh tumour material
on ¥ay 3 ahou@d nodules; all those-injected‘on‘May 5}wdth large amounts
showed at first relatively larger nodules, but as th:re had besn wmore
lacaeration of tissue in the second aeries; and as the material injected
wag older, it i1s probeble that the grseater inflammatory rsaction gave
an exaggerated idea of the real size of the grafts. In the latter
seriss, after. this reaction subsided, steady diminution, apparantly
the reault ef absepptien, was the invariable result, in some more
rapid than in ethora. The rabbits h&vozg;ghboea observed over a period
ef five months./ Some haac died, on: wus killed owing to 1qyuries it
sustainad 1n/fighting, twa hewe had portions ef their tumeurs removed
from them ahé transplnntod into a second generation, and of ‘the-
remainder only one nodule has survived with practically mne var;gtien
in size over thié Périod of time. Wnether it is wholly raplaced
by fibrous tiaéée,.or 8t111 contained living epithalium, 1 do not
know. ,Nena ef the tumovrs showed progressive 1ncreasa. ¥y expers
1ance in transplantatlon of diminishing tumours in mie; has not
eneouraged.mo to attempb tranaplantatien of these dlmlnlsh;n5
nodules 1n the rabbits. The sequence of events in the grafts weuld
seem.to ba as follﬂwa first dogeneratlon of the lntroducad stroma
and/o} the more central parts of the parencnyma, and thelr replace-

menﬂ by connective tissue darlngd;from the host, the epltnellal

A
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elements towurds the periphery surviving, and perhaps wultiplying
to a eartain extent; sedond, an inéreasa in ths fibrous tissue
encapsulation of the graft with maturing and densification of the
new stroma; third, cystic formation and coalescence of neighbourinmg
acini with desquamation of the epithelial eells, a faature that is
mors marked as the graft ages; and finally, a degeneration of the
ramaining epithelial ¢olls and their complete replacemsnt by ovar-
growth of the connective tigsusz.

The nodules examined were as follows:-

(1) Young rabbit, "Sally.” Injeeted on right flank with fresh
tumour tissua. On the tenth day the nodule was about 2 mm. Ten
days later it meaaured;ﬁ mn. by 3 mm. The animal was found dead
twenty-two days after 1njeet1¢n. The graft is -ﬁrrounded by a thin
eapsule of young fibrous tissue, in which there are several dense
collections of small round cells (fig.7). In the centre of one of
these collecticns there is an isolated alveolus filled up with
dogenerated pithaliai cells., Fibroblastic tissue penatraien between
the sxternal alveola at parts, and cuts them off from the others.
Hers and there the alveolar spaces are dilated and the lining csells
econszquently flattehed out. The original stromwa in the centre is

éagonerating, the protoplasm of the cells is ragged and granular.
.Most of the/alveoll are well pro-arved and healtny-leokzag, though
all show mora or less desquamation of lining cells. Lymphocytes are
invéding;agme of the epithelial calls. No polymorphenuelsars &re
#8en. - Karyokinetic figures were not with certainty recOgnlsed.
-Thla usdule had undoubtedly increased in size, and the 1nsraaaa was

not dua solely te tha prolearation of the tissucs of the hoat
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(2) Young rabbit, "Sahib.” D2ep injection of a poa=-sized portion
1.5 cm. by 9 mm. This steadily diminished till a size of 5 mm. by
4 mm. was reached three and a half months from time of injectién.
Ona hundred and eleyen days after inoculation half of the tumour
was removed; the remaining portion has now practically disappoafed.
A piece of the part removed was examined histologically, but shows -
merely connective tissue with several collections of round oellq& |
Mo traces of épithelial cells are found (fig.ll). The remainder of
the part removed was injscted subeutaneously into two young rabbits
("Sydney" and "Francis").

A small nodule was found in another rabbit whieh died
sixty-three days after deap injection. It had decreased from a
waximum of 11 wm. by S mm. on the eighth day to a2 minute nodule
about 1 mm.fét the time of death. The nodule was lost in prépafdtioﬁ,
Ssven other animals whieh exhibited nodules for varying langthg%fu -'
of time are still alive with no palpable evidencp of them. T_

(6) Young‘rabbit, *Sgeundus.” Injected with portion of.nodﬁiﬁ?i
from No. 4 - sixty-two days 0ld growth. Second generation. A.vafy
minuts nodule resulted. The animal died tnirtnyour days afterT
the injectien. The nodule consists of dense cennectivo tissue in
which are set i few irregular alvecolap spaces ;ined by°flattened
cubical epithelium one cell thiek. These cells are rath;r granular
and the nueclei are not aiways very clear. The internal margins of
the celis are soeldom well defined. 1In addition te these there are
several other spaces Trom whieh the cells have almcst entirely
disappeared, and round these last are dense collectlons of black

pigrent, Other masses of black pigm:pt are found in cclls bstween
the fibres (fig.l2).
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(7) Young rabbit "deﬁey," Injected with éortlon of tumour ..;?16
removed from Wo. 5 -~6na hundred and eleven days old growth. Second
generauion. Though the portlon examined from the last generation
showed no trace of epithelium, yeot whan this rabbit of ths second
geﬁer&tion died thirty-three days after inoculation thers was found
in the midst of a gmall fibroua nodule a cystic space a llttle ovar
1 aom. in diameter linzd by flattened epithelium, in which spsace
was & considerable amount of epithelial debris.

The other animal injected with the sane material at the same
£imé showad a very minute nodule thirty-three days afterwarés, come-
posed merely of connective tissue.

Boyeott thinks that the onget of the condition in his cases
was ansociétod with pregnancy. They all occurred "during the
broéding season." In his first case one-half of the uterus contained
eretusaé, with tumour-fermatiens in the ethbxthalf, and all the | %
tuméurs shoied sn attachment on the side of normal.placentaticn.
He thinks that if the foetuses came to a bad end the proliferated
epithalium at the edgses might grow over the depressed épitﬁeliuﬁ;cf
the”placental gitz, and by cutting off the latter zllow it to giow
ahdvdevelep; malignant infiltrating characters. Hekwas unable £0“
demonstratelénj'connexien between the neoplastic formation and the
iﬁdowéiriué. in Shattock®s cases, as in my own, and probably also
iﬁ Lack's,A a %efy noticsable feature was the enormoﬁs papilliform

}prclifération ot endometriumvthroughout the rest of the uterine

‘eavity.u Whether this general hyperplaztle“endometritla preceded or

follawed the cOneeptian iz a point on whieh, of courne, wa huve mo

information. It may quita as well have been the cause as the

% econgaquence of the foetuses coming te a bad end. but it would
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seem more probuble that if the ssquence wers as Boycott B saets
the:proliferation of endomatrium would be confinzd to the vic.nity

of fhe tumour formztions and not bs g2neralisged ovar the uterus as
they were in our cases. In my own, for exampls, the endometrium

more closely approximatas the normal in the immediate vicinity

of the tumour. Again, the attachment of‘the tumours in the present
case was mostly anteriorly and in the fundus in the case of the
larger, and irregular in the case of the smaller, nodules. 1 have

not bsan able to trace a d=finite unmistakaable connection betwean

ths more or less normal endometrial epithelium and that forming the
bulk of the tumours,- but neithsr have I been able to demonstrate

an epithelial covefing of the larger tumours distinct from them

and continuoue with that of the ondometriup. It is in most cases
lmpossible in adeno~carcinomzta of & surface to demonstrate an
unbroken epithzlivm from the purely simple to the undoubtedly
malignant portion, though such & connexicn did undoubtedly origimnally
exist. In the sraller swellings there ig a dietinect endomatrial
covering often separated from *he under-lying tumour mass by a wall-.
marked vasecular stroma. Put some of ey sectione ere, I think,

capable of demonsmtrating a connexion betwesrn tumour and endomstrium

or at any rate of showing how it has arisen and besn lost. From

&ll sides cof the uterus there are papillifarous dngrowths with their
covaring epitheliur axtensgively folding as it prolifarates. The *
cavity of the uterus becomes éxcessivaly complicatzad and the svailable
space is filled up. An intarnal pressure exists, the wall is

distended, and at the bases of the papillae the proliferating epithelium

is forced inwards in the submueous coat or bwtween the saparated
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fibr:s of the muscular wall. The delicate stroma of the undoubted
tumour formationa is probably continuous with that of the endometrium,
in whieh case the tumours at one stage of their history might be
comparable to adenomyomata of the uterus in the humun subject, which
condition, as Cameron and 1 pointed out (Lancet, 1904,ii,p.84) is
midway baetwe:sn and has characters of both hyparplastic"andOmatrltis"
and adenocarcinoma. 1In the present case we pass insensibly from a
condition eof hyperplastic"endometritis"to infiltrating a&eﬁbmatous
formation. The growth of stroma lags bzhind the growth of giand
tubules, and the growth of gland tubules lags beshind the growth of
‘individual gland c¢2lls. The same factor that started the papillomate
ous proliferation of endometrium is also the cause of the adeno-
carcinomatous formstion. ‘

As far as the history cof the case goes it ssems in some |
wey to be related to pregnancy. Ian no part of the specimen could 1
detect remains of conception products nor any deacidual cells in the
wall or in the tumours. At no time had we any 3vidence of abortion
having taksn place. On the whole, Boycott's thaory of formution
cannot be ruled oﬂﬁ, and it may gquite we2ll be that the generul pro-
liferation of epithelium throughout the uterus, which is not a normal
condition in ordinary pregnancy, was the result of the stimulus of &
superadded sacond conception, Whsther the condition can be produced
experimentally by interference with eurly pregnancies, as Boycott
suggests, is a point on which I am not able to eoffer an opinion;
the tachnical difficulties are great.

The particular pertion of the tumour transplanted was

histologically in that period of transitien ln wiaich it is imgpossible
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to ssy definitely whether it ié;éimﬁiéﬂéfﬁﬁgiiénant. The fsilure of
the grafts to go on increaéing dozs not prove it tc have btee¢n simple,
nor do I think that i, on-the contrary, they had increas.d it would
nacéésarily have proved that we originally started with & turmour

in a malignant condition. The failure to transplant is not an avidencs
of the benignancy of a tumour, nor is t'né transplantebility & criterion
of its malignancy. If I had transplanted the tumour into the animal
itself and subs:quently transferred piecas of that sacondary tumour
into & large series of other rabbits, preferably young rabbits, 1
probably would havs had in some of them increasing growths capable

of indefinits propagation and have beaen able by means of them to carry
on invasgtigations which are subject to severe limitations in laboratory
snimsals s0 small as mice. As it is, we huve only a fragmentary study

in dsg2naration.

Previous to the publications of my obassrvations on this
tumour of the rabbit very few notes had appearad in literature.
The cases of Tambert Lack, Shattock, and Boycott nave alresady been
eonmidered. Wagner (Ueber multipls Tumorem im Uterus des Kaninch:ans:
Zeit.f.Path. 1905, S 131) recorded & case in wilch the uterus contained
fiie tumours, ons of them rzaching the sizs of a pigson's egy. Although
the musculature was apparently invaded the author rsgarded them all

eg sgimple adenomata.

Tubarseh (Centr. f.allgem. Path. u.pcth.Anat., 1900 p 342)
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discovefed an epithelioma of the Kidney whibkh he endeavoured unsuccess=
fully to transpl:nt. Von Hippel (Varh.der deutsch.path.Gss.,1906)
claimed.to have transplanted a teratoma from tha hsad of a twelva-
day old rabbit embryo into the anterior chamber of the eye of rébblts.
Patit (Travaux d2 la deuxisme conference Internationale pour l'atude du
cancar, 1910, p.207) recorded two'cases of rabbit tumours

(1) & primary carcinoma of the lung, (2) a carcinoma of an accessory
pancraas in the omantum.
Murie and Aubertin (Bull.d2 l‘'assoc.franc. pour l'e2tude de Cancer,
1911,1V, p 253) racorded a cas: of wmultiple turocurs of LOth uterine
corwma in & rabbit nine years old wnich had died of progre.sivsa
emaciation. Though there we2re no matastaces they regarded the tumours as
"Bpithelliores cylindriguacs méﬁatypiques", and thay laid strzsg on
the age of the animal and the fact that its fecundity was abnormal
as it zave birth to a littédsm st the age of eight yaars. Thne Ninth
Annual Report of th2 Imparicl Cincer Resesareh Fund (July 1911)
briefly mentiéns the finding of a carcinoma of the aamma and & sarcona
of the suheutanaous tissues in rabbits. I understend taat the latter
was transplantable but the behaviour of thé graf ts was so disapéointing,
being absorbad after varying lengths of timé, that no important
observat ions could ba made on the casa. Stilling and beitzke
(Virch.Archiv.,1915,Bd.214, p 368) contributed an important paper
on uterihe tumoure of rabbits. Stilling had an sxceptionally large
nukbar of cesas, 13 in all, and this was mainly due to the fact thst
he dealt 2xelusivaly with old animals. The youngest was 4 yours, ﬁhe
oldest 7 years, and most of the cas:ss eccurrad between b und 6 ysars.

H2 was of the opinion that if rabbits were allowed to live to an old




age we should probably find more tumours. He ciung to :the familiad
predisposition to cancer: all his animals were of the same bresding:
he, in fact, end2avoured to create a tumour race. Ag most of his
rabbits had undargone a previous laparotomy for somz other purpose

he was able to set a limit to the duration of the growtn., In Lambert
Lack's case the duratiun was certwinly under a y.ar as also in ths
case of Yaric and Aubartin., In two of Gtilling's cuses it wes within
a year and in & third 1t was only a few weeke. The tumours found wer:
myoma, ad2nomyona, adenowma, and adendocarcinopa. The adenomatu and
adahocarcinomata occurred as single tuwours in sevan cases and as
multipla tumours in six. The tumuurs alwmost alwuys arose in tne
antimeso@etrial side 0f thoe utarus, but usually hsd an anterior or
postarior part, rarsly a mesomatrial portion. There was no sharp
distinetion bstwesn the adenomata and the adsnocarcinomata, for all
gradations were found, as in my own casg, batwe:n the simple tumour
and the infiltrating distinctive cancer, not only in<comparing,
tumours from diffarent animals but also in comparing the tumours in a
single animal. This iz a point on which 1 should lize to lay
atrass. Though in most casea thare are qu.ta distinct diffarencses
betwe:n typical benign and typical malignant tumours yet thsre is a
vary appraciable shadowy borderland in wnich tae one class morges
into the othar. It seams to me &emistake to regard Cancer rassarch
as an endaavour confinsd to the astudy of malignant Stumours or to
attempt to find ths cause of aberrant gro&th without realising that
tha divisions connoted by “Simple”™ and "Yalignant" &re purely
empirical. Stilling in two instunces unsuccsssfuliy transplunted

the tumours into othar raboits: but in four cases whare ne implanted
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portions into the =nimal that borse the tumours he had two succasses

but 4id not carry on ths transpl.ntation to Gther animals.

Paine {(personal communiestion} found a carcinoma of the tasticla
in a rabbit which hs %transplanted and carried on %to a ascond
g3neration in 19187

Thase ars all the refarsness I can Find to apithelial tumours
of rabbits, and it will be saen thut no onz yat has succeaeded in
obtaining a earcinoma transplantabla indefinitaly. Saveral cases
of transplantabla sarcoma have baen reportsad. Von Dungern and Coca
dsscribad an endanmic tumour of wild naras, on the raal nuturz of

which thera wazs no ganaral agrsamaat amongst pathologists. Schultze

SRS

(7orn.der.dsut.path.328.,1313 p 353) degeribad wnat na called a large
cell sarcoma growlng frosm the psariocasteux o6f tha right mend:ble uf a
Ona-year'old rabhbit whieh he transplantad znd carried on to the
twelfth ganerstion with a grafting succesa of 80 to 10U per cent;
Sarcomata im animals, sven in man, ara not sueh definitaly unmistgke-
able entitieé as carcincmata. There is &lways the thought at thé

baek of our minds that the condition may be in any case & granuloma.
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TRANSPLANTATION OF MOUSE CANCER




ON THE INDUCTION OF IMMUNITY TO CANCER INOCULATION.

After ths earlier work on the experimental transference of
spontaneous tumours had opened up new lines by which hitherfo_
obscure phenomena might be 1nvastigated,-and by means of 'hiéh'
new facts might be brought to light, it was too reudily assumed
that the transplantability of a tumour was an inherent property

of its malignant nature and that the power of indefinite pro-
pagation by repeated grafting from generation to generation |
transcended th: laws governing the reproduction and growth
of all other living tissues. All living things have their
allottad span; after a certain time they die and porish; but>in
cancarous growth there are thought to be the potentialities of
irmortality - potentialities that never become actualities
solely owing to the lack of appropriate environment.

The neoplasm studied as an entity, apart from the parent
‘tissue that gave it birth and the unknown circumstances pre-
ceding its inception, or apart from the hosts that carried its
descendent grafts, showed enormous variations from time to time
in respect of rate of growth and grafting capacity, In one
serizs of hosts it might gain a foéting 1n'1oo per cent; in

anothar, compatable in every respect, tire the percentage success
might be very small, falling even to zero and dying out; at one
tkme tho rate of growth might be extr:mely rupid, at other

times tardy; or again, the grafte might go on increasing in size,
or after attaining a maximum diminish to nothingness with more

or less rapidity. Ooften the irregular fluctuations of rate of



growth and éeréent&ge of grafting éuccass could be co-related. But 125
whatever the gener¢1 tandency of ona partlcular struin may bc, it
is curious that other atrains of tumour histologically identical
may ‘hava a behaviour utterly dissimilar. This lutter fact is an
argumsnt against the prOpdsition that has often bssn erroneously
assumed by some, namely, that the c¢linical courss of tumours of
cortain histological types is more or less constant for those types.

While it must be admitted that certain definite charactar-
istics may be attributed to struins of tumour cells yet it would be
a mistake to negiact ﬁhé fact that in considering the evolution
of‘axpérimental neoplasms the sconomy of the hoét plays a para-.
moﬁnt part; There are always two factors at work, namely, the
inherent powers of the cancer cells, especially the capacity for
apparently unceasing and purposeless multiplications and, on the
other hand, the powers of the harbouring host, and the resultant
»will be the product of the play of the ona upon the other.

| Leaving to ona side those features that have hitherto
excitdd most 1ntereat let us direct attention to the fuilures o
and the uncertaxntles of traneplantatlon 80 as to view in prOper
pergpective the succaas that has attended the various maaauras ‘
that have been adopted to bring about artifiecially diminished
susceptibility to tumour ineculation. -

‘Some spontaneous tumours inoculated in small fragments
give a high degrse of positive results even in the first "
generation, but this rather an uncommon exparience. Generally
“the transplantability is eatablishad w1th difficulty. Many

hundrsds of animals may .be inoculated and only one or two may
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show progressive growth. Some, too, may show growth for a time- 26
with subsequent disappearance of the tumour by abgorption. But
it generally happens, though there are exceptions, that, where
one has succeeded in obtuining growing grafts in the first generation
the next generation gives a higher percentage of inoculation successh
which is progressively incresased until a maximum for that particular
strain is sgtablished. Thare 1s thus a gradually established
adaptability of the tumour cells. They are all direct deacéndenta
of the original spontaneous tumour parenchyma, on each generation
of which the environment of the successive ssries of hosts 8o far
impressed itself as to destroy in a great measure the original
individuality, without appreciably affecting the generie quality,
of the tumour calls. That the individuality is not wholly
destroyed is shown by the fact that recurring falls of percentage
inoculation succesas occur. Further, the fact that histologically
wa can sometimes, as in the case of tumour "32", trace the pre-
dominance of specialised epithelium which in many series mayvbecome
submerged or eliminated by less differentiated epithelium, points
to the conclusion that individuality is not wholly lost by prolonged
culture successfully in other hosts.

Grafting from the original tumour often entirely fails,
even though a very large number of animals be inoculated with
gragments. Hitherto, this absolute failure to transplant success-
fully has been attributed to inappropriate technique, such as
damage to the tissue, inoculation of fragments too small or too

large, or to the use of animal strains not gimilar to the provider,
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andrit has been considered that giien suitable meuns of inoculation
and a sufficient number of inoculations, often too limited by |

the mass of tissue at our disposal, we should succeed in traus~'
plant ing =2very tumour. It is, indeasd, wall known that when a
strain of tumour has been dsfinitely espablished and the optimum
grafting dose has baen roughly detsrmined, a diminution of ths
quantity of tissue inoculated in many cases fails to produce growth;
on the other hand, an increasz of that quantity may likewise be in-
effectual in giving rise to a tumour. Thus we sethat thers is an
optimum grafting dose for an inoculable tumour, and experience

has shown that theare is a different optimum for many. In caszs
where too mary small a dose has bsen given, it is found that when

a subsequent inoculstion of optimum gquantity is made the growth
fails in the gr2ater number of the c.ses. This shows that the
graft originally introduced was not deprived of power of growth

be cause our observations have demonstrated that tissue, which on
inoculation produces & protection against subsequent inoculation

of cancer cells, must be living. The conclusion is generally
acceptad that the absorption of a subminimal dose immunises the
animal against an effective dose, just as in bacteriological
iﬁmunieation a quantity of the virus so small as to be ineffective
80 stimulates the resistance of the body that it can cope with

what otherwiss would be a pathogsnic quantity. The fact that a
supermaximal dose likewiss fails to produce growth, and arms the
body against a subsequent optimum dose, has bean accounted for by
the supposition that a surplus has been absorbed and has protscted

the snimal against the remainder. This theory of concomitant
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1mmunisation has bs=an ably eupuorted by the uOrkers or the Impar1al
Cancar Ressarch Fund. Taking thage two observatlone tOgether, it
has bean concluded that the optimum grafting quantity for each )
tumourfcan only be arrived at after considerable experiance of
transplantation of the particular'tumou: and is in the fifst
successas only a matter of chance, and hance failurss to transplant
a spontansous tumour are to be attributed to ignorance of the
optimum dosage. This explanation of failure is ohly a ieiy
partial one.

In great consrast to the difficulty of

_grafts in otneyénimals of the same strain is the success that
'practically invariably attends regrafting of a portlbnlof the
spontansous tumour on to the animal in which it arose. Here,
certainly, the size of the fragment transgplanted is nég of much
moment . The environment is unalterad except in position, and
it is the charégteristic of cancer that position of Qrigin,
though giving the histological charact:rs to the tumour, does
not affect the ultimate situation in wnich portions of it ﬁayv,
succossfully lodge and grow. But the individuality of the

animal in whieh the tumour arose, as cOmpared with animale of

the same speciass and of the same strain, raproduclng itself in the
tumour, originating from one or a group of its congtituent calle,
exélains why the grafts should grow well in the provider and fail
in ofher animals. It may be sﬁppoeed that there are degrees in
the depth to which this individuality of the whole animal is

imprinted‘on its tumour derivative, and that even sowe tumours will
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be more or less indifferent, in which case we ehould have an eaéiiga-
tion of the success of primary traﬁsplantatlons. From the othé;fview,
we know from experiments in other directions that there is sometimes
an indifference, at other times an active resentment of the animal
body, against cells furnishad by animals of the same species. This
has been well brought out by the skin-grafting experiments of Schone,
by the experiment of Ehrlich in the production of isolysins to goats'
bloocd, and by.the work of various observers on the subject of
isohaemolysis.. This is only another way of expressing the
individuality of an animal's own tissues. The degree of transplaﬁﬁ-
ability we take, therefore, not to be a measure of the mélignancy
of avtumdur, but a measure of the cell indifference, wathout reading
into this indifference a want of histological or physiological
differentiation.

Though in mic:, as in human beings, and for that
matter in other animals as well, malignant tumours most frequently
‘arise towards middle life, and less frequently in youth or in old
age, yet tumour grafts succeed bhest in young animals, and in the
routine of experiment only ydung mice are employed. A transplant-
able tumour giving a high inoculation percentage success (according
to our view with its cellular individuality dormant,) ought to give
8 high percentage success with old animals. Such as & matter of
fact we have found to be the case; at one period when tumour "No,63"
was taking in every case the inoculution in old animals gave 100
per cent. success. In general, however, the older the animal the

1owaﬁ}s the percentage of successful transplants. Thus, when the



transplantability of a tumour has been estadblished, when the tissue 130
has lo8t to a graat extent its individuality by having the‘imprint:
of vafious'hosts in succession-upon'it,the complaisance of the -
animals in which it may be transplanted diminished with the age of
the animal, or in other words, the more differentiated and fixad the
economy of the animal has become, the less must be the individuality
of the tumour cells in order that successful growth mey result.

The strain of mice has a greoat effect on the success Of
the graft. A tumour giving a high percentage of success in one
\particﬁlar strain may succeed badly or even fail with another strain.
Por example, Jensen's famous tumour, which gave & high take in
Danish mice,‘gave at first a very low percentage in German and
English mice, but it could be gradually accustomed in the environ-
ment of the latter till it succeeded well; afterwards it was found
‘to be @iffiecult of reinoculation into its original strain. The
‘Flexner=Jobling rat tumour has never given the same high success in
Britiq!?raxa that it has in American. In experiments with hybrid
strains it has been found that transplanﬁs succeed better in first
generations that in second generations.

Finally in ordinary routine inoculations with mice com-
parable in every respoct and with an inoculable material practically
homogeneous theore arg some mice which do not show growth.' In others,
again, temporary growth may be followed by absorption. We must
admit & natural resistance sufficiently great to overcome the
inharant proliferative potency of the cancer cells, a resistance

which may not be aiway¢ sufficiently strong £m prevent the inception

of the growth.



- According to Schane, who ‘has done considerable work in
the transplantation of normal tissues, in which cases, be it ﬁeted,v
eyclical variations in growth-ocapacity ar: absent as well as the
factor of adaptability,hetoroplaatic transplantation does not
succeed nearly 80 well as homoplastic grafting, and, furthermore,
even in homoplastic grafting the transplant bears still some of its
individual characteristics. Woglom found, as Bridrd had previously
noted, that preliminary inoculition of the splenic tissue o} mice
protectad to a high degree against the subsequant inoculation of
tumour tissuo, but in further work he discovered the important fact
that inoculation of the animal's own splcen had no protective effect
whatever, From these observations it is ovident that the con-
¢lusions formed regarding the state of immunity claimed to have
been produced (and the resistance devsloped is beyond all question)
by inoculation of various tiving tissues, embryonic, normal adult, eor
énlignant, are in need of considerable revision if essays in experi-
‘mental therapy are to have any practical outcome.

Immunity, or more properly refractoriness, natural or
exalted, is in the main merely an expression of biological rqunt-

ment'against tissues not proper to the animal's own economy.

THE ROLE OF THE SZRUM IN CANCER BEARING ANIMALS.

It was natural to suppose if immunity could be induced %8
animals towards cencer inoculation that the serum of such subjects

would contazin a substance inimical to the life or proliferative

powers of the cancer esll. This has bsen tested by several observers

indiredétly by the methods of investigating for antibodiss, such as
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complement deviation, and direetly by subjecting the canecer cells o
before transplantation to the aétﬁon of the serum of gﬁmmune" mice.
By the direct method no evidence could be obtained of antibodies of
known classification though the possibility of the existence of
reaction bodies of other orders cannot be excluded. The direct
mathod did not demonstrate any nocive action of the "immune"™ sarum
on the eolls of the transplantable growths. Bashford and his co=-
workers have found that, whereas in the case of succescful éraft; in
previously untreated animals there is a specific stroma reaction on
the part of the host,- a stroma that acts as a nutritive basis for
the parenchyma- yet in thﬁ case of immune animals no such stroma
rea:tidn is called forth, and they attribute the failure of ths

graft in the latter case, and the cons.quent explanation of immunity,
to the failure of induced stroma reaction. It is somewhut difficnlt
to comprehend an active reaction, admitting sueh for the moment,

as beiﬁg expressed by a passive inaction. Certain experiments

have shown thét ihon ths inoculation of tumour e¢:lls is made inte-

a parenehymatdua organ of rich nutritive supply a considarable time
elapses before the formation of adventitious stroma; all_the while
the inoculated cells g0 on multiplying; but if the inoculations are
similarly made in animals rendered immune to tumour transplantation
the proliferation of the introduced cells does not take place. This
tends to show that the bedy fluids of “"immune" animals contuin some
aubtle—aubstance inimical to the cancer cells. It is as reasonable
to argue that the failure of stroma reaction is due to the cheeked
proliferative powers or to the necrbsia'of_tho-intrqduced cells as

it is to attribute the death of the ecells to the failure of stroma
reaction. -
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Previous experiments having failed to demonstrate active
antibodies in the serum of "immune” éniﬁais, it was thought that the
s2rum of susceptible animals, on the other hand, might contain some
substance advantageous to the growth of the cells. Indireoctly, we
have obtained evidence that in cancer subjects or cancer-bserers,
reaction bodies do exist, though these substances may hot be injurious
to the tumour cells. The question could be investigated direetly
by acting on the cells of transplantable tumours with the serum of
susceptible animals, and testing the grafting potency of such cells
in comparison with similar material with normal serum. A second
control is necessary, for normsl serum itself might have & nocive
action on the tumour cells. For this, untreated cells, or those
mixed with physiological salt solution were :=mployed. The grafting
potency was estimated not only by the percentage inoculation success,
but al so by mensuration of the resulting tumours. Numerous .
experiments had to be performed before a true idea of the ieaulgA
could be obtained, because the serum of mice cannot be obtainedraéeytz-
cally with certainty, and bacterial contamination of the tumour -
emulsion vitiated the reading of many tests. i

- Experiment 1.

Under anassthesia the tumour was removed from a mouse and the
animal was blzd. Both tumour and blood were stored in an ice-
chast for 24 hours. The tumour &fter being broken up was
divided into two port.ons, one of which was intimately mixed
with the unh:atad serum. The two portions of tumour material
were incubated at 37°C. for half-an-hour. The portion mixed
with serum was injected into 7 mice, the untreatad portion into
25 mice. The result of incubation was that 6 cut of the 7
mice developed tumours, whilet in the controls, of 20 surviving
17 developed tumours, i.e., in both cases ths result wes approx-
imately 85 per cent. The average size of the tumours was
similar in each case. Bafore concluding that‘the action of a
eancer bearer's serum on its own tumour cells is negative, we
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shall have to see if the time of sensitisation of the cells.
~ has bsen sufficiently prolonged, and we must consider the

possibility of insufficiency of complement in the serum. .
Tha numbers also may be too small from which to draw conclusions.

Experiment 2,

Two tumours wer: emulsified and intimately mixed, and to one

- portion of this emulsion the serum of the two animale was added
soon after the clotting of the blood. The mixture was kept on
ice for 18 hours, at ‘room temperature for 4 hours, and, ter

- the addition of the fresh serum of two normsl mice, at 37°C.
for 1 hour before inoculation. 32 mice were inoculated wath this
material. The other portion of tumour emulsion was kept for
the same length of time undsr idsntical conditions of temparature
and was inoculated into 22 mics. After the lapss of 21 days, 10
mice survived of those inoculated with seneitised cells, and 2
had small tumours, whilst in the controls 9 survived and 1 hed
dev2loped a tumour. At the snd of a month, in the former set
8 were alive und one wus positive, in the latter also 8 :
survived, one having a tumour. There is practically no difference
between them, but it is evident that the heavy mortality, 38
dying in 54, must have interfered with the ultimate reckoning
to an unknown extent.

Experiment 3. . . :

On this occasion the caneer-bearers?! serum was heated to 57°;.==annt.
to destroy complement and amé also t0 minimise possible sepsis,
and vary minute precautions were takesn to obtain fresh normal
sarum, &8 complerent, im as asaptic & mannsr as possible. The
cancer cells were left in contuact with the reactivated serum for
24 hours, after which the mixture was centrifugsd and the super-
natant fluid removed. 34 mice were inoculat:d with thess treated

. ecells. / : "L o _

Another series of 44 mice were similarly treatdd with fresh sérum-

- only, but the tumour material in this case was from a growth of
the same genpration, of the same size, and considered to be
practically identical. _

Portion of the lattsr tumour was mixed with physiological salt

solution and 50 mice as controls were inoculated.

The result was that in 10 days, 'in the serics treatcd with canecer

serum, 33 lived and 31 of these had tumour grewth (94 per cent.),

. in the series treated with normal serum 40 lived and 22 had tumour
growth (55 psr cent.), and in the series treated with salt
solution 43 lived and 17 had tumour growth (40 per cent.) At
the end of 17 days, of the sensitised series, 30 out of 35 had
tumours (90 per cent.); of the normal serum series, 20 out of 35
had growths (57 per cent.); and, of the eemtrol set, 15 out of -
37 (43 per cent.) had growths. Yurther, the average sizs of the
tumours in the sensitised series was econsidsrably greater than

in the othars.




Though tha results so fully bore out what we had expeeted -
. and p:rhaps wished - yet thers was & source of fallacy that
- had escaped notice at the time. The tumour material used in
. the sensitised series was not indentical with that used in
the two sets of controls, though, indeed, it was similar. The
~use of two sepuirate tumours was quite inadvsrtent. They
should have been intimataly mixed, and it was only when one
came to seek for possible sources of error before assapting
accepting a wished-for result that, on reconstructing the
_expariment from memory, it was rscollsctad that the mixture
of tumours had not bean made.

The diff=rence in success betwsen the seriss treated with

.. normal serum and that treated with salt solution is perhaps

- an accldental one, for in a few of the latter, thore was a
sloughing of the integument over the graft, and its eonsequent
expulsion baefore growth was established. Thsese expsriments
were repeated several times, sepeis interfering with and
spoiling the results, before two final s& isfactory tests
were obtained. The latter of thes:z is given.

Experiment 4.

In this experiment ons large tumour was used for all the
inoculations. Three series of inoculations were made with

" (1) tumour eells plus reactivated cancer-bearers' sarum, (2)
e¢2lls plue normal serum, (3) untreated cells. In the first
ssries there were 30 mice, in the second 30, and in the third -

13. ,
After the lapse of 20 days, in the sensitised series 90 per
ecent showed tumours, in the series treated with normal serum

85 per cent showed tumours, and in the series with untreated ‘
cells 87 per cent were positive. The differsnces in percentage

" success are negligible, especially in view of the fact that the
. average tumour area of each series was in the thres cases pract-

ically identical.

The e nclusions can surely be drawﬁ from thesa experiments
that the serum of cancer-bearers does mot contain any substances that
eneodrége the proliferation of tumour eells, and that normal serum
hés ﬁe restraining influence on growth.

bThé eiperimants are of some importunce in view of the
elaimn of Preund and Kaminer to‘have isolated (1) from normal serum
and nofmal tissues & fatty acid compound which has the property of

destroying cancer cells and which they regard as the "Sehutzsubstanz"”
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of normal cells, and (2) from carcinoma serum and carcinoma calli an

uneaturated fatty acid which replaces the normal fatty acid and
which has the property of lysing normal cslls. This they call the
"Schutzsubstanz” of cancer cells. (vids Wien. Klin.Woch. 15 Nov.1lvly).
As in their prevzous work before the war these authors in their
num2rous papers on the subjeect relizd on colour reactions for the
detection of the minute amounts of these substances - their obaer;at-

ions did not seem to carry conviction. At any rate their work has

na2ver bsen corroborated.

INCREASE OF SUSCEPTIBILITY TO TUMOUR INOCULATION.

Simultaneéualy with Haaland, I had shown that a suspension of moudq—
tumour cells which had been mechanically disintaegrated @iad broken
up, bi;sumably without chemical alteration of their éon-titutiop,pon
inJectién into mice did not immunise against subsequent iéocu%fxlqa
with homologous tumour tissue but, on the ccntrary,_considerabl;?
incraased the susceptibility.® The results we afterwards conférmed'
by Shattock. The suscaptibility produced is probably not specific,
but the mechanism deserves further examination.

The matarial injeeted is a suspension in normal saline
soluticnvoffpbrt;ons of tumour cells, and two factors may produce
the result. It may be due to substances in solution - in other

ds. to sn extract - or it may be due to an insoluble constituent
words, to &

of the cell. We performed two sets of experiments aecordingly.

» Lancet, 9th Aprii, 19810.
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A. Experimsnts with EXTRACTS.

Experiment 1.

A tumour was rubbed up in a mortar with sand, and the mass
suspended in 25ec. of normal salt solution. 1loc. of the
fluid after centrifuging was injected intraperiteneally into
each of 8 mice. 26 days afterwards th: 6 mice surviving
were tested by subcutansous inoculation of fresh tumour
material. The result was that five developsd tumours. The
eontrols gave & similar rasult.,

- A subssquent experiment on the same iines but in which the
extract was allowad to stand for 24 hours appearsd to show that
the extract was toxle, for 17 animals out of 20 died withim 24
hours, and the remaining 3 within 48 hours. This may have been
due to other reasons becauss when rapeated on a subsequent
occasion nc such result was obtained.

Experiment 2,

An emulsion of several tumours was mixed with 80cc. of normal
salt solution, and the flasks containing it were kept on ice

for 52 days - a somewhat longer period than in the casas of the
original expsriment mentioned above. The turbid fluid was passed
through & close-pored Doulton filtsr., As in the original
experimenta, three intraperitoneal injeetions were given, a
period of 7 days elapsing betwean saeh; and 10 days aftsr the
last, a test subeutaneous inoculation with tumour cells was
givan. 24 mice, so treated with 3 injaetions of 0.75cc. of

the filtrate, and 24 controls, wers inoculated. Of the tresated
set, 16 out of 20 showad tumours (30 peor cent.), and ef the
coritrols, 18 out of 23 wera positive (78 per cent.). The sizes
of the tumours in both caszs wers similar. Ths filter2d extract ,

therefore doa2s not sensitise.

Experimant 3.

A tumour after baing finely minced was divided into two equal
portions. To one portion normal salt solution was added, the
other portion was left untreated and both wers stored 1in the
ica~chest for 24 hours. At the end of that time the first was
edntrifuged and the supernatant fluid pipetted off and the
cslls were washed four timas. 20 mice were injeeted with this
- portion of washed cslls, and 20 wers inoculated witp the oather
portion. At the end of 18 days, of those treated #ith washed i
colla 15 wers alive and -all had tumours (100 per cent.), and ef ;
the controles 15 survived, 12 of whieh had tumours (80 per ceat.) f

We sae, therefore, that the salt solution doed not cxtraet any
subatance from the cells which faveurs their growth because
such axtracted ecells were even more potent than the untouched
cells, so that it could not have besn the soluble extract that
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- produced the supersensitiveness of our original axperimants.
B. Experiments with INSOLUBLE CONSTITUKNTS.

Expe.iimant 1.

Tumour material having been finely minced was spread on watech-
glasses in a thin layer and desiccated. A minute portion of the
pulvariged desiccated material in the dry o ndition was sub-
-eutaneously inoculated into 36 mice. Within a week 15 had died.
_The r2maining 20 wers then tasted with an inoculation of fresh
tumour emulsion. Only 9 survived for a fortnight, and of the
tumours which arose in 5 of thess, 4 were small and 1 was
. moderate in size. In 20 controls 19 showed good Fesulss growth,
and in the remaining one it was late in appearing.

The desiccated tumour material would thus secem to be toxie, and
it must be remembered that what is & minute dose 0f the powder
.represents a comparatively enormous guantity of fresh cancer

- material. The experiment shows that the desiccated material

. certainly does not incrasase but rather diminishes the suscept-
ibility te tumour inoculation.

Experirment 2.

This is a repétition of the last. 21 mice wers injectzd with the
. pulvarised desiccated material each getting approximately 0.05gr.
13 purvived 4 days and were inoculated with fresh tumour material.
After 3 weeks JO were alive and only one was positive with a semall
~tumour (1043. Of the controls 1@ were &live and 9 had good

'vtumoura (90%7).

'iThis experiment brings out even more comspicuously the fact that
. @0 rar from increasing the susceptibility the desiccated material

diminishes it.

Thsee two sets of experiments do not provide an explanatlon
ef the soneztisinb effect of the suspension of dlsintegrnted tumour

material., The subject, has, however, been approachad by ak different

mathod, but hitherto without success.
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The prsvious exveriments £n iﬁcreasing susceptibility, alréady

refarrzd to, were as folloﬁs:— |
¥ Pransplanted tumours of one particular strain were removed

from savaral mic3, and aftegxbeiﬁg’rOUghly digintegrated with small
scissors ware thoroaghly tnifur#ﬁﬁ&;in a mortar with fine silver sand.
Thez resulting pasty mass waéatrahsfef;sg to bottles contauining
sterile salineﬂsolution énd the whéla an;ken up. Strict sageptic
pracautions ware, of course, observed throughout. The bottlas wera
kant in a cold chamber for two duys, and thnereafter the subsequent

fluid wos decanted into test-tubes, which were kept at freszing point

until reqeired.  This fluid remain:d turbid for at least u month,
though there was a gradual agcumulation at the bottom of the tubes;
it weas bacteriologicaliy sterile and did not centain living csllse

az far zs could be ebserved by microscopic examination or the results
of injsction. The chemie:sl nature of the protoplasm was presumably
not‘alterad. (1t may‘be notsd that evan advanced autolysis dozs not
pravant growth on inoculztion.)

The fluid was injeetad into ths peritoneum of & numbar ef mice
on three occagions with ten days' intarvals, employing for the first
injsetion 0.5 eubic cantimetre and 1 eubic centimetre for the last
two. As the material was net standardised, it ean only be said
that in camparison with the erdinary quantity of tumour emulsion
usad for transplantations (in this case 0.05 cubic cantimetre) it

raprasanted an axcessively minute dose of epithelium.24 days « ter the

last intraparitonaal'injéctien the 29 mie: that survived were inecu-
iaﬁed subcutanaocusly in the ususl way with 0.05 cubic centimatre of

fresh tumour emulsion. A similar number of controls were instituted.

Lot
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The treatment, instead of increasing the resistance to tsat inocu- |
lation, had a marked effect to the centrary. In ten duys' time, of the
27 treated mice that remained alive, 18 showed tumours; a wesk later,

21 out of the 27 (78 per cent.) had growing cancers. The controls
gave Y tumours in 27 mica (33 per cent.). Thers is a striking disparip-
betwa:sn the two sats, But this disparity is all the morc marked |
when we take into aceount the size of the tumours produced in votu

cases. By carsfully mapping out the contoe.rs of the tumour; on

graph paper it was found thal the averag: area covarsd by the tumours

in the trsat 2d set was approximately 110 syuare millimetres, as

compared with an area of 3% syuare millimetres in the case of the

controls. The average mass is much largere.

The tumour used throughout tnese experiments was an adeno-
carcinoma -"No 63" of the lmperial Cancer Keszsaurch Fund list. Fer
& few monfhs this tumour grew well, succseding in & very high per-
czntage of cases. Thereafter the successful "takes" rapidly diminished
until it failed completely. This has proved a« fortunate accident as
far as these experiments are concerned. For my test inoculaticns 1
was confined to & single tumour 3% monthe o0ld whieh had beenu érawing
very slowly and which did not show the central necrosis so conmorn in
this strain. The suddef, resuscitation in the tr:sated series is all
the more rerarkable.

From these pretisswmery experimznts it is evident tnal thne
injedtion ef cancer cells which &ra ppysically disintsgrated withe-
out probably being chemically alterad has marxedly affected the

resistance towards living tumours cells. So far from conferring




anything in the nature ef immunity it has undoubtedly exalted
the susceptibility? |
in Haaland's experiments, which were published in the
preceding numboer of the Lanest, an increase of susceptibility was
produced by similar maans but as hi.s tumour was "taking"” in & high
percentage of untresat ed controls the incrzase of susceptibility

was :not 80 avident &s in my experiments where the testing tumour

was in a dormant phase.




REPEATED INOCULATION OF REFRACTORY SUBJECTS.

0f the various means that have been adopted in the immﬁn-
isation of mice against cancer material, the most potent, though
perhaps the most haphazard, is by previous inoculatibn with
cancerous material of the same kind. This material, to have
any piotective action against test inoculation, must be living,
and as such;'even though the usual taking dose bhe greatly
rédﬁced. it is liable to give rise to & tumour of itself, De-
privéd of 1life the tissue has no protecctive action., But in the
analysis of the refractory state produced by the absorption of
living cencer tissue we have material ready to hand in those
cases that have failed to "take" in the routine inoculation of

fixed optimum doses. It has long been known that in those
animals that have failed to give tumours on inoculation, and

in which the inoculated material has been absorbed, subsequent
inoculation fails also. Numerous observers have agreed upon
the point and it is practically undisputed. The protection

is said to have an element of specificity in it. According to
Bridré, Haaland, Michaelis, and Bashford, treatment with one
tumouf will not protect against a tumour of a différent ﬁype.
My own observations lead me te doubt that contention; and I am
inclined to think that previous treatment with a tumour, which
does not "take," in certain cases is as efficacious in protecting
against another tumour subsequently inoculated into these as
is treatment by normal or embryonic tissues. But however that

may be, all are agreed that the highest protection against any
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particular tumour is that produced by previous absorption of
the same tumour. |

It must be admitted that in the case of some tumours,
perhaps in the case of the Jensen tumour, animals that prove
refractory to one inoculation may prove refractory to all
subsequent inoculations. In the case of others, it has been
noted that there may be a relatively few of these refractories
which fall to a second, and still less to a third. According
to Russell the immunity deepens by repeated inoculation. If
this were so it could not bve proved, for we have no means of
testing an accentuated resistance in animals which in the
beginning were resistant. It seems to me that there is an
obvious fallacy in the reckoning of increase of immunity,
because we are n&t comparing two analogous sets of experiments.
In passing, we must bear in mind the fact that refractoriness
to inoculation increases with age, but even supposing our con-
trol animals were of the same age as the refractories (a pre-
caution which has been observed by Russell and his colleagués)
the conditiéhs of inoculation in the two series are not com-
parable, If, having inoculated 100 mice with a certain tumour
emulsion, we obtain a result of 50 positive and 50 negative,
all we cen say is that in 50 per cent. both the material and
the soil happened simultaneously to be suitable for growth.
But in the 50 negatives three conditions are possible - the
particular portion of tissue injected might not have the

necessary vitality, the natural resistance of the animal might




be high, or, by absorption of part of the materiml injected,

the animsels might be rendered refractory to the remaindér. A

uniform percentage success having established itself, we may
conclude that the negatives result from natural or induced

refractoriness. If now we reinoculate4the 50 negatives with
tumour emulsior of the same strain on a subsequent occasion,
we shall te testing them with a substance slightly different

from that with which the%wsre tested on the first occasion,

seeing that the material has been subjected to the environment
of a different host. This may be & small point, but it has

its possible bearings on the results obtained. Supposing the
second ipnoculation proves negative in all the 50 negative to

the first, we can only say that the resistance remains unaltered,

being neither higher nor lower, but if a certain number of them .

prove positive on this occasion, say 10, the resistance is

obviously being lowered from its original standard. If further,
of the 40 negative to the second inoculation,‘z prove positive
to & third incculation, the resistance is being still further
diminished. The general reading of such an occurrence is a
surprising one. In this case it would be said that the sus-
ceptibility to inoculation is diminishing as ghown by the =
diminishing percentage success, viz., 50 per cent. for one

inoculation, 20 per cent. for two inoculations, and 5 per cent.

for three»inoculgtions. The results are here compared with

préviously untreated controls. If we consider that we are

eliminating each time & certain number that ought to be counted
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in the estimation, we shall see that the relative states of

susceptibility are 50, 60, and 62 per cent., or in other words,

the resistance is actually being degreased by subsequent inocu-
lation. This assumes a point that has not been questioned,
namely, that ar animal susceptible to inoculation on one
occasion would again be suscebtible to a subsequent., That

this is not actually so in all cases some of our experiments
demonstrate. In most cases, if we remove a tumour from a
"positive? animal, we sha;} have to walt perhaps a month or

two to see that there is no recurrence before reinoculating

on the opposite side, and the second will probably be positive.
Removal of tumcurs and reinjection may be practised several
times. If a time comes when inoculation proves negative we

may have to attribute this refractoriness to the natural
refractoriness that comes with age. All the time the death
rate from operation and from natural causes has been so
diminishing the original stock of positives that we have

little ground on which to base conclusions, But if we find

amongst the few that survive for a sufficient length of time,

that a mouse which originally was posi tive, had its {tumour

removed, was then refractory to one or two inoculations, and

finally became positive to a later injection, we are in a

position to conclude that the susceptibdlity of a particular ,
animal to cancer transplantation varies from time to time. I ;é

have actually shown this to be the case. This is further
brought out by the detailed experiments which show how mice,

originally negative, subsequently became positive.




Another point that seemed to deserve investigation was the
duration of the supposed immunity. No observations on this
point were available., Here again we are faced by the factor
of refractoriness to tumour inoculation deepening with advancing
age. The observations we have made on the point show that the
‘dnduced refractoriness is of iariable duration.

The broad conclusions from the experiments are that the
individual is subject to fluctuations in susceptibility to

Atumour inoculation, and that nothing comparable to immunity,
as we understand it in other departments of pathology, exists.
There is a practical value in the experiments in the light
they shed on the question of spontaneous diminution of malignant
tumours or their secondary deposits, and the recrudescence of
dormant relicts.

In the following experiments, animals were used which had
been refractory to a previous inoculation, or in which a tumour
had regressed and been absorbed. The inoculating dose, except -
where otherwise stated, was the optimum quantity particular te
the tumour, and the inoculations were made on the right and
left sides alternately. The cases are not selected in any
way . As each reinoculation was made, a series of young mice
were inoculated with the same material. These are not com=
parablehcontrols, but merely serve to show on each occasion
the maximum taking capacity of the' tumour under the most

favourable circumstances.
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EXPERIMENTS WITH TUMOUR "No. 63.*

This tumour is an adenocarcinoma, and gives usually a
high percentege of success on inoculation. It does not show
much tendency towards spontaneous absorption., Good growths,
as & rule, are obtained by the 14th day; delayed growth is
infrequent, The tumour emulsion is injected in quantities of
0 .05 cc.

 Bxperiment 1,

10 mice which proved negative to a first inoculation
succeeding in 33 per cent., were inoculated on a
second occasion, 66 days afterwards; with tumour
materiél, giving a success of 95 per cent. in the
controls. 9 lived sufficiently long to show the

_,result;;? were negative; 2 slowly developed tumour;
which slowly progressed. |

The third inoculation was given 14 days later to 5
mice. In the controls 90 per cent. were positive._
The result was, that 4 remained negative and 1
Vdevelﬁpgd é large tumour.

Remarks. - In those falling to a second imoculation,

"thé lateness of the growth in making its appearance
and its slowness in deVeloping, were notable. The

i original refractoriness 8till existed, though the

. esult shows how it weakened. The one falling tpf
the third inoculation, probably had its great

refractoriness broken down Yy ﬁhe third assault
coming so soon after it had coped with the second.
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Experiment 2,

A mouse; refractory to a first inoculation succeeding

in 90 per cent., was reinoculated after a period of

115 days with tumour material, giving a success of

ORI G R
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55 per cent, in the controls. It remained negative

for 14 days and then developed a large tumour.

G o

Remark. - The period that elapsed between the inocula-
dtions, during which the increasing refractofiness "
due to age might be expected to tell, did not
accentuate the supposed induced refractoriness.
Be it noted that the grafting capacity of the
material employed was fairly low - 55 per cent.,

as against an original inoculation of 90 per cent.

Experiment 3.

Of two mice refractory to a first inoculation succeeding
in 90 per cent., one was inoculated for a second time .
60 days later, with tumour material giving a 55 per

cent . success, and the other, 92 days later with

material giving a success in the controls of 82-94

Der cent.

In the first, & tumour appeared after 14 days and
rapidly became large .
In the second a very 1arge tumour developed.

Remark. - In the first the appearance of tumour

growth was delayed but the resistance quickly dis-

appeared . In the second the resistance seems to‘%




“have been lost in the greater lapse of time. But
the grafting powers of the material used in each

case make the comparison difficult.

Experiment 4,

A mouse, refractory to a first inoculation succeeding
;n 86 per cent., was inoculated on a second occasion,
‘38 days later, with tumour material giving a éucdess
of 55 per cent. in the controls. It proved still
refractory.

A ggggg inoculation was given 25 days later. In the
.controls 80 per cent. were positive. The result
was that a small tumour arose and then disappeared,

Reméfk. - The second inoculation may have taken place
&uring‘the time that an induced refractoriness |

existed. The material was less potent than on the

first occasion; and on the third occasion, thoughw
the'time elapsing is shorter still, yet the material
is more potent. The resistance, however,'though'”

weakened is not loste.

Experfment 5. _
A“ﬁouse which was positive to an inoculation giving a

‘success of 90 per cent. in the series, had its

tumour removed 55 days after inoculation, After a

lapse of 3 months, during which no recurrence mani-
fested itself, a second inoculation, succeeding in

98 per cent. of controls was given. The result was

negative.
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A third inoculation, with a control success of 84-100
~per cent., was given 1 month later. Result, negative.
A fourth inoculation, with a control success of 84-92

rer cent., was given one month later. The result

was that a pea-sized tumour developed but disappeared.
A fifth inoculation; with a control success of 80 per

.cent., was given 15 days later. Result, negative,
Remark., = This is the only case, out of a series in

which tumours were removed, that survived sufficiently

long for us to see the effects of subsequent inocula-

tion., Be it noted that though the animal was

originally susceptible to tumour inoculation, yet

it lost its susceptibility. The age factor must

be borne in mind. The second inoculation was with

material with an even greater grafting power than

the first; in fact, all the inoculatibns were with

potent material. A temporary loss of resistance

occurred at the time of the fourth inoculation, and
the fifth was therefore hurried, on the chance that

this loss of resistance might be increased.

Experiment 6.
7 Mice which were refractory to a first inoculation

succeeding in 55 per cent., were inoculated on a
second occasion, 32 days later, with tumour material
giving a success of 82-94 per cent. in the controls.

The result was that 2 remained negative, and §

developed tumours.
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A third inoculation, with a control success of 84-100

per cent., was given to the 2 negatives 31 days later.
1l mouse died before sufficient time had elapsed to
note the result; the other proved negative.

A fourth inoculation, with a control success of 84-92
per cent., was given 34 days later. The result was
negative for a time, but later a tumour developed.

A fifth inoculation, with a control success of 80 per

cent., was given 15 days later., Result, positive.
Remarks. = It is surprising that, in the case of the

second inoculation, the majority (5 as against 2)

should have proved positive. In this case the
grafting material was much more potent than on the

first occasion. Regarding the mouse that was negative

to these inoculations, it was thought that the fourth

inoculation was also infertile, because no growth

was evident at the time the fifth was made. Ten

days after the fifth inoculation, small tumours were -
found on both sides. Though the tumour of the

fourth inoculation was thus extremely slow in appears=
ing, yet when once started, it grew rapidly and
outstripped the growth resulting from the fifth
inoculation. It had histologically the same characters
and, as far as one could judge, was not a spontaneous
growth, It may be considered that the resistance .
was just sufficient to keep the growth of the fourth
in abeyance until the resistance was broken down by

the added assault of the fifth,.
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Experiment 7,

12 Nice which were refractory to a first inoculation
succeeding in 82-94 per cent. were inoculated on a
seceﬁd occasion, 41 days later, with tumour material,
giving a success of 50 per. cent. in the controls.
Result, all negative.

A third inoculation, with a control success of 84-92

.'per cent., was given 23 days later to 11 micé. The
result was that 4 remained negative and 7 developed
tumours,

A fourth inoculation, with a control success of 80

per cent., was given to the 4 negatives, 3 died

before the result could be determined. The other

remained negative. B
BRemerks. - In comparing this experiment with the

preceding, we note that all were negative to a

second as well as to a first inoculation. That

the pnsseible factor of potency of dose affects
the result, as it might have done in the preceding

case; can be discounted here, for the third inocula-
tion to which the resistance of the majority
succumbed (7 as against 4), is approximately of the
seme power as the first. Again, the proposition

tha t a tumour of low virulence will protect agalinst
one of high virulence is not borne out in comparing

the results of the second and third inoculations.



Ixperiment 8.

14 Mice, which were refractory to inoculation of

tumour material that was septic and did not produce
growths, were inoculated on a second o ccasion, 41

days later, with tumour material giving a success
of 80 per cent. in the controls. 12 mice survived,

and of these, 5 remained negative and 7 developed
tumours.

A third inoculation, with a control success of 84-100
per cent, was given 38 days later to three of these
negatives. 2 survived, 1 remaining negative, while
the nther developed a tumour.

A fourth inoculation, with a control success of 84-92
per cent., was given 15 days later. The result
was that a tumour slowly developed.

Remarks. -~ It is interesting to observe that the
septic condition of the emulsion injected on the
first occasion prevented growth taking place.

The mass was got rid of by sphacelation, but
appafentky some degree of protection was conferred

because in inoculating on the second occasion

with non-septic emulsion a take of 58 per cent.
was obtained as against 80 per cent. in the gon-
trols. Agéin we see that repeated inoculation

ﬁeﬁds;tb weaken the resistance.
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Taking all these experiments together merely from the .
point of view of the susceptibility of refractory mice towards

subsequent inoculation, apart from the questions of length of

duration of induced refractoriness, the effect of increasing

age, and the changes in poténqy of inoculated material, we find

that, regarding mice refractory to a first inoculation,
Of 44 at second inoculation 17 were positive and 27 negative.
Of 20 at third inoculation 9 were positive and 10 negative.
0f 3 at fourth inoculation 1 was positive and 2 negétive.

Of 1 at fifth 1inoculation 1 was positive.

EXPERIMENTS WITH TUMOUR *No. 58.%

This tumour is a transplantable adenocarcinoma which has
not a high grafting capacity like "No. 63." Spontaneous abe

sorption frequently occurs. It is of fairly slow growth.

Pransplantations are made from pin-head sized fragments, i.e.,

the op imum transplanting quantity is small.

Experiment 1.
The effect of reinoculation in the case of absorbed

tumour was investigated at three stages, The first
mouse had a cherry-sized tumour which took 1 month
to disappear. It was relnoculated 1 month after |
éohplete absofption; but failed to take. The

sec&nd ﬁouse had a ﬁéa-aized tumour which persisted

for 26 days before being completely absorbed. It

proved negative to & second inoculation given 2
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days after complete disappearance. The third had
a tumour somewhat larger than a cherry, which, after
reaching a maximum, started slowly to diminish. It
was reinoculated soon after the commencement of the
diminution, but the graft did not takqﬂ'nor had it
any influence in arresting or accelerating the
absorption of the former tumour.,

| Bemarks. - Mice which have had large or long-standing
tumours that have been absorbed, are exceedingly
refractory to subsequent inoculations, and the

refractoriness is at its height during ‘the time

of ahsorption of the tumour.

Experiment 2e

14 Mice which were refractory to an inoculation that
succeeded in 6 per cent. of the series, were

inoculated on the second occasion, 30 days after-

A

wards, with tumour material giving a success of
6 per cent. originally in the controls, the control

tumours all being absorbed finally. All the animals

proved still refractory.

A third inoculation, with a control success of 29
per cent. (11/38), was given 44 days later to 8
mice. 7 survived and all proved negative.

A fourth inoculation, the controls of which were
carried off by epidemic was given to 5 mice, 46

days later. 3 survived. Result, 2 were negative;

i showed a small temporary tumour.

Bir



A fifth inoculation, the controls of which gave 6
tumours in 13, only 1 of which was progressive,
was given to 2 mice, 24 days later. The result

was that 1 remained negative, whilst the other
developed a cherry-sized tumour which was rapidly

absorbed.

A sixth inoculation, the controls of which were all
negative, was given 39 days later to 2 mice. The
result was that the one which had been quite
refractory throughout, still remained so, whilst

tlke other, which showed & temporary tumour follow-

"ing the fifth inoculation, developed one again,

which showed a maximum of 10 x 6émm., and after

20 days was absorbed.
Remarks. - Only temporary weakening of the original

refractoriness was elicited by the last three

‘inoculations. It is to be hoted that in the case

of the last injection, the potency of the tumour
emulsion, while not sufficiently great to produce

growth in fresh controls, was sufficient 1o give a

temporary growth in one of the treated animals.

This goes to show that its susceptibility had sunk

telow the normal,

Experiment 3.
14 Mice which were refractory to an inoculation that

succeeded in 10 per cent. of the series (all tumours

progressive), were jnoculated on-the second occasion

El days later, with tumour material8iving a success



of 29 per cent. in the contrels. The result was
negative.

A third inoculation, the controls of which showed
the material to be septic, was given 46 days later,
to 6 mice. 5 lived, and all were regative.

A fourth inoculation, giving 6 positives (only ane
progressive) in 13 controls, was given, 24 days
later, to 3 mice. They all proved negative,

A fifth inoculation was given to one mouse but it died

before result could be estimated. The controls

were all negative.

Remafk. - In this experiment repeated inoculation

failed to give evidence of weakening of refractori-

ness.

Experiment 4.

4 Mice, which were refractory to a first inoculation
~ that produced 6 per cent, of diminishing tumours

in the series were incculated on & gecond occasion,
44 days later, with tumour material giving a
success of 29 per cent. in the controls, 2 lived.,
- 2 remained negative and 1 developed a tumour which
grew progressively.
A third inoculation, with tumour material which was
,fseﬁtic as the controls showed, was given, 46 days
later;vwithout definite result.

e nd inoculation shows weakening of
Remark. - The seco

refractoriness.
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Bxperiment 5.

R3 Mice, which were refractory to a first inoculation
that succeeded in 29 per cent. of the series, were
inoculated on a gsecond occasion, 46 days later,
witl: tumour material which was septic. 19 lived
but all were negative.

A third inoculation, with a control success of 6
.(one progressive only) in 13, ﬁas given, 24 days
-later, to 7 mice. 5 lived. The result was that
3 remained negative, whilst 2 showed temporary
pea-sized growths.

A fourth inoculation, the controls of which were
negative, were given, 39 days later, to 3 mice.
The result was that 1 was negative, while the
other two developed small tumours which were
abscrbed.

Remark. - The refractoriness has definitely been
lowered telow the normal.

Experiment 6.

6 Mice out of a series which was refractory to the
inoculation of a septic tumour emulsion were
reinoculated 24 days later with tumour material
glving a success of 6-1 out of 13 controls. 3

lived. All remained negative.

A third inoculation, the controls of which were all

negstive, was given 39 days later to 3 mice. The
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result was that 2 were negative and 1 developed

a large transplantable tumour. §




Remark. - This experiment shows clearly that the
refractoriness was abolished by the third inocula-
tion in one case. In fact, susceptibility had so
far succeeded refractoriness that the tumour
emulsion which produced no growth whatever in
fresh controls gave a good growth in one of the

treated series.

Experiment 7.

2 Mice refractory to a first inoculation giving a
success of 6=1 in the series of 13 were inoculated
a second time, 39 days later, with tumour emulsion
that did not produce growth in the controls. No
growth resul ted.

The experiment could not be carried further as the
strain died out, but the conclusion cannot be

maintained that the refractoriness has deepened.

Experiment 8.

A mouse which had proved positive to first ihocul&tién.'
had ité tumour removed by operation. After sufficient
lapse of time, to see that no recurreﬁcz followed
it was reinoculated on the opposite sidé; It
proved refractory to this second inoculation. It
Hwas ihbculated for a third time. The result was
that'a progressive tumour slowly developed.

Remarks . = This should be compared with the fifth

experiment with tumour "No. 63." It demonstrates




that a susceptibility to one inoculation does not
imply susceptibility to a second. The susceptibility
was followed by refractoriness, which again gave
ﬁlace to susceptibility. This is the converse ofja
the previous experiments, and supports the view

that susceptibility and refractoriness in a par-
ticular animal are not constant but alternating

characters.

In this tumour,the low potency of the cells is not so well

suited as 1in the previous tumour for bringing out the diminu-

tion of refruactoriness by repeated Lnoculation, but it does
unistakeably show that such a thing occurs. It has been on
tumours of low grafting potency that the erroneous conclusions
' regarding the increase of immunity have mainly been built,

If we group the number of experiments together as before,
according to the number of inoculations, we obtain the following
resulti=-

Of 52 Mice refractory to 1 inoculation, 1 was positive
61 were negative to the second.

O0f 20 refractory to 2 inoculations, 1 was positive,

'l was temporarily positive, and 18 were negative
to the tird inoculation.

Of 9 refractory to 3 inoculations, 3 were temporarily
positive, and 6 were _Bagative to the fourth inocu=
lation, ,

Of 2 refractory to 4 inoculations, 1 was temporarily

positive, and 1 was negative to the fifth inoculation.
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Of 2 refractory to 5 inoculations, 1 was temporarily
positive, and 1 was negative to the sixth inocula-

tion.

EXPERIMENTS WITH YTUMOUR 32 .%

This tumour is a transplantable carcinoma of a mixed- type,
often showing a preponderance of squamous epithelium, at other
times a preponderance of gland epithelium, sometimes both

tyﬁes being mixed. In our short experience of it, the adeno-
carcinomatous type has preponderated, and was mostly exclusive,
The tumour was inoculated at a dose of 0.,05¢c. The transe
plantations are characterised by a very high initial percentage

of successful results; the growth is generally very rapid,
fairly large tumours being evident in 10 days; spontaneous

absorption, which takes place rapidly, is very common, The
experiments were not sufficiently protracted, owing to the
dying out of the strain, to enable us to investigate fully

the question of duration of refractoriness,

Experiment 1.
In the first inoculations, 100 per cént.'of the

gseries developed tumours. 2 mice were inoculated
on a second occasion, 37 days later, with tumour

material giving in the controls an initial success

of 7 put of: 13, only one of these being progressive.

At the time of 1nocula.ﬁon, 1 of these had a tumour
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which diminished to the size of a pea; the other
had a tumour which just disappeared. In both cases
the results were negative.
A third inoculation was performed on the 2 mice,
101 days later. The controls gave an initial
‘success of 2 out of 5, both tuﬁours disappearing.

The results were again negative,

Experiment 2,
In the first inoculation there was an initial success
of 7 tumours in 13 mice. After the lapse of 101
days from the time of the first inoculation, a
second was given to 2 mice; one of these had been

ﬁegative throughout, the other had the remains of

a diminishing tumour. The controls gave initially
2 in 5 but these two tumours were absorbed. The

gecond inoculation was without effect.

Experiment 3.

In the first inoculation there was an initial success

- \
of 18 tumours in 42 mice, 12 of which progressed.
94 days after the first inoculation 6 mice were

submitted to a gsecond inoculation with material
which gave an initial success of 2 in 5 with sub-
sequent absorption of these two tumours. 5 of
these mice had been negative to the first inocula-
tion and proved refractory to the second,; the

sixth bdre a tumour which was increasing at the
time of second inoculation. In the latter case the

gecond injection was negative, though the original
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Remarks. - It is somewhat strange that the original

susceptibility of this animal, which evidently

was not diminishing, because the tumour was in-

creasing, should not have encouraged the growth of

the_material subsequently inoculated even though

the grafting capacity was low. Such anomalies are-

not infrequent, and Ehrlich has laid undue/emphasis

on this pkenomenon in his atreplic theory of immunity.

Experiment 4,

In the first inoculation the material was septic and
no growths resulted. 44 days &afterwards a second
inoculation was given to 2 mice. The controls

gave originally 2 in 5 with subsequent absorption.

The results were negative in both cases.

Experiment 5.,

The first inoculation showed an initial success of
100 per cert. in the series, but only one third |
of them progressed. 17 days after the first
inoculation, a second was given to 5 mice with
material which in the controls gave an initialy
suécess of 6 in li, all finally bveing absorbed.
Some of these 5 mice had tumours at the time of
-secbnd iﬁoculation, in others they had disappeared.

The result in each case was as follows'i=

Mouse A., = At time of second inoculation the tumour

had diminished to half of its maximum. It went on
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diminishing and disappeared. The second inocula=
~tion was negative.

Mquse B. - The tumour, originslly the size of two
peas, had diminished to the size of a pin's head.
The secqhd inoculation was negative.

- Mouse C. = The original tumour had just disappeared.
The second inoculation produced a temporary growth,
small in size.,

Mouse D, = The tumour had been steadily increasing,
but suddenly it began to decrease and rapidly
disappeared. The second inoculation produced a

. smell growth that also rapidly disappeared.
Mouse E. - The original tumour had been of consider-

able sige when it started rapidly to decrease.
The second inoculation was performed before the
d1sappearance. A small nodule resulted that also
quickly disappeared.
A third inoculation, with material giving an initial success
of'? in lé, 1 of which was progressive, was given 44
déys afterwards to 2 mice. The result was that in 1l a
tumour of-thé size of two peas somewhat slowly &appeared
and lasted for 10 days before diminishing, and in the

other a larger growth resulted which lasted for a month

tefore absdfption.
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The experiments with this tumour are not sufficiently
prolonged to bring more than slight evidence forward in
support of the view that subsequent inoculations tend to weaken
refractoriness, but in thelast of the series the observations
go to support this theory. 1In these-we see that the strongest
Wimmunity“ which we have found to result from the absor?tion
of tumours that have reached an appreciable size, as contrasted
with the refractoriness called forth by the absorption of
material that has not exhibited marked proliferation, is not

absolute nor lasting but is merely a passing condition.

EXPERIMERTS WITH TUMOUR "No. 37 .%

This tumour is a spindle cell sarcoma which arose during
the transplantation of a carcinoma. A complete account of it
is given by Hasland in the Third Scientific Report of the

Imperial Cancer Research Fund. It gives a variable success

on transplantation, sometimes reaching 100 per cent, Spon-

taneous abtsorption, BsmEtITERXIXEXRINEXIGOXPEXxXEN even of
fairly large nodules, is a common characteristic, and when this
absorption takes place it is generally very rapid. The

inoculating dose is 0.025cc.,
With regard to some of the earlier inoculations the charts

of controls were unfortunately destroyed. The strain had died
out but was agein revived by the kindness of Dr. Bashford.
To save repetition thelater controls are put together

and will be referred to throughout by the corresponding letter.
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Control A,

- gththe end of 16 days, 27 were positive

(100 per cent.), but of these only one
progressed, the rest slowly absorbed.

Contrel B, - In 14 days, 15 were positive out of 20.
2 progressed.

Control C., - In 18 days, 11 were positive out of 17.

' 3 progressed. -
Control D. - In 14 days, 6 were positive out of’é. A1l
| 8lowly absorbed,
Control E. - In 17 days, 6 were positive out of 13.

ol 2 prbgressed.

Experimert 1.

With a first inoculation giving a success of Bazper
cent.‘in the series, 1 mouse developed a fairly

large tumour which di sappeared by the nineteehth
day . o

A second inoculatien, Control A, was given 87 days
léxer. Result, negative.

A third incculation, Control B, was given 17 days
later. Result, negative.

A fourth inoculation, Control C, was given 28 days
'later.. The result was that a tumour developed which
took fully a month to reach its maximum, and lasted
for another month before being absorbed.

A.iijﬁg inoculation, Control D, was given 78 days

later . The result was negative.
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A sixth inoculation, control E, was given'54'daya:¥t££

later . The result was . negative.
Bemarks. « The original state of the mouse was one

of temporary susceptibility replaced by refractori-

ress, a refractoriness that lasted through two

gsucceeding inocuiations, but again reverted to

susceptibility at the time of the fourth inocula-

- tion. On this occasion the susceptible period was.

of longer duration than the first test showed,

but it gave place again to refractoriness.

Experiment 2.
The first inoculation had produced a medium-sized

tumour by the tenth day. Within a week this had
completely disappeared.
A second inoculation, control A, was given 38 days

after the first. The result was a very large

growth by the tenth day, taking over a month ;o
absorb. -

A third inoculation, control B, was given 17 days
after the second and during the time that the
former tumour was diminishing. . The result was
negative.

A fourth inoculation, control C, was given 28 days
later.. Result, negative.

A fifth inoalation, control D, was given 78 days
later . Result, negative.

Remarks . - The condition produced by the absorption

of the original tumour did not prevent the develop-
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ment of a lgrge tumour in consequence of the second
inoculation, and in the latter case the time of
diminution, an evidence of the potency of the
refractory state, was greater than in the first
instance. The result of the third inoculation
would indicate here that the refractoriness is at
its maximum during the time of diminution of a

tumour, Susceptibility did not supervene afterwarda

- Experiment 3.

1C Mice, refractory to a first inoculation which
succeeded in 83 per cent. of the series, were
incculated on a gsecond occasion, 19 days later,.
with the same material (kept on ice) as in the

first instance. The result was that of the 9 that
survived all were negative.,

A third inoculation was given to 7 mice, 20 days
later . The result was that 6 lived; 4 remained
negative and 2 developed large transplantable
tumours. |

A fourth inoculation of double the usual dose was
given to 4 mice, 14 days later. Result, negative.

A fifth inoculation was given to 2 survivors, 24
days later. Control A. The result was negative
in one and a temporary tumour in the other.

A sixth inoculation, control B, was given to both

17 days later. Result, negative.
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A seventh inoculation, control C, was given 28 days
later . Result, negative. |

An eighth inoculation, control D, was given 78 days
later . The result was that one remained negative;
the other gave a small temporary tumour. That
which was negative died.

A ninth inocUlation,'control E, was given to the
remaining mouse 34 days later. Result, negative.

Remarks . - The original refractoriness survived a
‘second assault by the same material, which was
8till living and capable of producing growth, és'
was administered or the first occasion. On the
third inoculation we find that the refractoriness,
sc far from being accentuated, has actually beeh
abolished, so that in one third of the cases pro-'

gressive growth resulted. The rest exhibit
fluctuations in suscert ibility throughout the

succeeding iroculations.

Experimeunt 4.

6 Mice, which had had tumours as a result of a first
iroculation, and in which the tumours were absorbed,
were inoculated on a second occasion, 49 days latgr.
5 survived and all proved negative.

A third inoculation of double the usual dose was

given, 14 days later. Only one survived and it

proved negative.

. Remesrk. - This short experiment shows no change from

he refractoriness. t supervened on the original
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Experiment 5
10 Mice which developed tumours after a first inocu-
lation, and in which the tumours were absorhed,
were inoculated on a second occasion, 49 days
later. 3 survived, and all were negative.
A third inoculation, of double the usual dose, was
given 14 days later. Result, negative.
A fourth inoculation, control A, was given 24 days
later . Result, negative.

A fifth inoculation, Control B, was given 17 days

later. The result was that 2 remained negative,
ard 1 developed a large progressive tumour,
Remarks. - Notice that doubling the inoculation dose,
though ineffective in produecing growth, did not
immunise the animals against subsequent inoculation

of the usual dose.

_Experiment 6.
| 4 Mice which developed tumours as a result of a first
inoculation, and in which the tumours were absorbed,
were inoculated on a second occasion, 44 days later,
>with double. the usual dose. The result was that

1 developed a small tumour, and the o ther three

were negative.

A third inoculation was given, control A, to 3 mice,

24 days later . All showed temporary nodules.
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A fourth inoculation, control B, was given 17 days
later . 1 died; 2 remained negative.,

A fifth inoculation, control C, was given 28 days
later. Result, negative.

A g;;&g inoculation, controcl D, was given 78 days
later. Result; negative.

A seventh inoculation, control E, was given 34 days
later. Result, negative, B

Remerks . = Doubling the dose in one of the cases

| produced a small tumour. In the others tﬁe fluctua~
tions towards suceptibility did not approach the

original condition.

Experimert 7.

20 Yice which had been refractory to, or only gave

- srall temporary tumours after a first inoculation,

which altogether induced 13 tumours (only 1 prow=
gressive) in432, were inoculated for a second time,

Centrol B, 29 days later. 17 lived; 2 (1 of which
hed been temporarily positive to first inoculation)

showed small temporary tumours; the remainder were

negative.

A third inoculation, control C, was given 28 days
later to 12 mice. 10 lived. Result, negatlve.
A fourth inoculation, control‘D, was given 78 days

later to 2 mice. Result, negative.

Remark. - The refractoriness has been little changed

throughout.
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Experiment 8,
16 Mice, all of which were positive to a first

inoculation succeeding at first in 75 per cent.,

but in which the tumours were absorbed, were

inoculated on a second occasion, 28 days later.
Control B, At the time of the latter inoculatien,
2 etill had diminishing tumours; in 3 these had just
‘peen absorhed. 7 survived. Result, negative,
A third ineculation, control E, was given 78 days
later . Result, negative.

Remark. - Refractoriness persists,

Exgerimént € e
10 Mice from a series in which 75 per cent. of posir

tive results (mostly afterwards absorbing) were

obtained, were inoculated ou a second occasion,
28 deys later. Control C. At the time of this

inoculation, 3 were, and had been, negative; 3
had diminishing tumours; 1 had an increasing

tumour; the remaining 3 did not survive long enough
to be examined. The result was that all were
negative; in the case of the increasing tumour,
it also diminished.

A third inoculation, control D, was given 78 days
to 3 mice. Result, negative.

A fourth inoculétion, control E, was given 34 days

later to 3 mice. Result, negative.
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Hemarks. - The refractorinegs remained unaltered.
The fact that a mouse showing an increasing tumour,
so long after the absorption or disappearance had
taken place in the others, had this tumour later
absorbed is probably not to be attributed to the
influence of the second inoculation which did not

take, as it might have occurred otherwisee.

Experiment 10.

5 Mice from a series of 17, in which a first inocula-
tion produced tumours in 11 (3 of which progre§sed)
were inoculated on a second occasion, 78 days later.

Control D. Of these mice 2 had been negative to
first inoculation, and 3, though negative at time
of second iroculation had prev¥iously been positive.
The result was that 4 remained negative, and 1

developed an increasing transplantable tumour.

A third inoculation, control E, was given 34 days
later to 2 mice. Result, negative.

Remarks . - Definite change of refractoriness to
susceptibility is evident, especially when it is
remenbhered that the tumour material used in the
second inoculation was not potent enough to produce
increasing growths in the controls and yet succeeded

in producing a large growing tumour in one of the

treated mice.
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BExperiment 11.

8 Mice had had a first inoculation, which gave 7

tumours (all of which absorbed) in a series of

20, were inoculated a second time as follows:

(&) 2 mice, originally negative, were reinoculated

35 days later . Control D. 2 lived andboth remained

pegative. (1) 5 mice, all of which originally

had tumours slowly absorhed, were reinoculated

69 days after first. Control E, Result, negative.
- Ihird inoculation, control E, was given to a survivor

of the former, 34 days later.

Remsrks. - Refractoriness unchanged.

Experiment_ 12.

4 Mice, from which the tumours resulting from a

first inoculation had been absorbed, were reinocu-.

lated 34 days later . Control E. 3 lived. Result,
negative.

Taking together the various experiments in series corres-

ponding to the number of inoculations we obtain the result:

Of 57 refractory to 1 inoculation, 53 remained negative,
3 showed temporary tumours, and 1 was defnitely positive
.after the second inoculation.

Oof 29 refractory to 2 inoculations, 26 remained nggative,

and 3 showed temporary tumours after the third inocula-

tion.
Of Y7 refractory to 3 inoculations, 16 remained negative,

and 1 showed a temporary tumour after the fourth inocu-
lation.
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Of 10 refractory to 4 inoculations, 8 remained negative,
1 showed a temporary tumour, and' 1 was definitely posi-
tive after the fifth inoculation.

Of 4 refractory to 5 inoculations, 4 remained nhegative

to a sixth inoculation.

Of 4 refractory to 6 inoculations, 4 remained negative

to & seventh inoculation. -

of 2 reffactory to 7 inoculations, 1 remained negative
and 1 showed a temporary tumour after the’eighth inocu-
lation.

Of 1 refractory to 8 inoculations, 1 remained negative

te a ninth inoculation.

The four sets of experiments with different tumours lend
no support to the view that repeated inoculations deepen the
refractoriness: on the contrary, they show conclusively that
such a procedure increases the susceptibility. The failure
of first inoculations is in most cases due to a natural in-
susceptitility to, or even active antipathy against, tissues
foreign to the animal's economy. This state may last for an
indefinite period or may give place to a condition of suse
ceptibility. The fact that tumours develop and become absorbed
may be due to a resistance somehow stimulated from dormancy

tardily exerting itself, or it may be due to an irherent tendency

of ithe tumour cells to necrobiosis, or it may be a new reaction
induced by absorption of portion of the growth. A primary

gusceptibility, evidenced by successful growth, is not a per=



manent characteristic of the animal in all cases, but is some-

times a temporary phase that may be followed by insusceptibility
Due welght must ve paid to the observations that previous
treatment by living embryonic or other tissues of animals of

the same specles confers a certain amount of protection against
subsequent inoculation of tumour cells, as seen when the

results of this inoculation Efxiummxxxxeiix are contrasted

with the results of inoculation of previously untreated controls.
But 8ll that such experiments prove is that the natural tioe
logical resentment to foreign tissues has been accentuated,

Any refractoriness that may follow the absorption of an

initial inoculation of tumour material is of the same order,

so that it is not on these lines that we may seek for the

successful inoculation of immunity to cancer.

178




Q7 THE SERUM DIAGIOSIS
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An anmazingly Sruitful perlod in the progress of our knowledge of
pathological processes was usliered in with the discovery that the blood
serur iy qertain germ—~caused diseases possessed the property of
deétroying hese organisms or of neutralizlng thelr toxle powers.
There resulted from tiis, inspered, lLelped. or hindered by the
thieories of conilicting schools, countless experiments that taugh
us to recogunize the fact that the blood serum glves evidence oL'
action bodles (immme hodies) to very diverse subsiances (antlgens)
that have gained access to the svstem. Diverse though tliese substances
be at first sight, they can all be classifled as complicated proteins.
They may be bacteria, toxins, products of vegetable origin, tissues
Vor tissue counstituents of otlier animal species, but they are all
foreign to the economy of tiie partlcular animal into wiilch they have
been introduced by the breaking dowvn of some natural barrier of
defence. It must not be hastily concluded, as is too often
ascumed, that the interplay of antizen and antibody in test~tube
experiments Is a replica of the reactions in vivo, or indeed is
more tuan a side phenomenon, but by means of these test-tube exper—
iments we are enabled to form some idea of the defensive mechanisms,
Viien we come to deal with substances less forelgn to the body,
guch as the cells or cellular proteins of other animals belonging
to the same specles, the biologleal methods nltlherto employed are
generally useless to detect the presence of any reaction substances

in the serum. That the system elaborates means of defence against




vicem is evident but we alwost always Tall to find evidences of tlat 19

deferice in tlie serun. It is true that occas
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tlie best. Tor example,

1

Ehrliech, on one ocecasion, by injecting

-t

nto a goat overwhelming
amounts ol thie lysed coppuscles of othier goats, produced in tlie serum
a reactlon boldy capable of setting free the haemocglobin of certain
goais‘roofpusoles, but tlhie experiment has never heen successfully
repeated, and Lad 1t not been that the name of thils great authority
was attached to the observation the possibillty of its occurrence
would nave teen disputed. At the wost it 1s a rare experimental
phencmenon, and no general conclusion can be drawn from it - a point
that must be Lorne in mind when considering the details of Abderhalden! s
tieory, Sometimes lhman serum exhibits a certaln amount of
haemolytlc power towards tle corpuscles of otlier individuals, and
attempts have veen made to conrnect tiils phienomenon with certain
diseased states, but it is quite a normal occcurrence, in no way
connected with patliologlcal conditions. Indeed normal human sera
may be divided into four definite groups by thils reaction. Crille
of Cleveland claimed to be able to dlagnose cancer bygthe haemolytie
action of the serum of cancerous patlents on normal human erytlrooytés,
Lut cancerous sera lave the same group proportions as normal sera.
Ixperiments in tissue transplantation, and especially the numerous
experiments in mouse cancer inoculation héve shown us that the normal
resistance on the part of the host is very fecble, and though an

artificial resistance may be lnduced by certaln measures, it too 1s

Peeble and transitory, and no evidence of it whatever is traceable

in the blood serum by any of our present methods.
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Few and fortultous as these results are with substances so
closely allled as the tissues of other animals of the same speciles,
they are absolubely negative when we atteupt to trace reactions
Yo Injections to an animalls own tissues. A resistance of a kind to
mouse cancer inoculation may bhe induced by the previous injection
of mouse spleen, but the injectlion of the animalls own spleniec
tissue 1s followed by no reslstance wiatever. This experiment,
which we owe to Woglom, is one of the most important in recent
cancer research, and quite crushed the expectations entertained oy
enthusiaste of belng able to induce a specific resistance to cancer
along the lines of previous research., Again 17 a spontaneous
tumour ke removed from a mouse and kept in cultivation by successive
transplantaticns through obher mice, and during this time the
original arimal ke "immmnised®™ by mouse Dlood or mouse spleen, a
transplantation back agaln into it wlll be successful (Murray). It
shiows no resistance even to 1ts own tissues though they have been
modified to some extent by the imprint of other hosts. In 1910
I endeavoured by injections of thelr own corpuscles, washed and
unwashed, into two sets of three rabbits, subeutaneously or
intramuscularly., every other day for a perlod of slx weeks, to
produce a haemolytle reaction body in the serum, but the experiments
were quite negative. Ve have, 1ln short, no experimental evidence
along tihe lines on which we have gone that the hlood serum shows: ;
any power of dealing with the cells of the bhody by producing reaction :¥

substances to them. We cannot, however, deny the possibility of the
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mebahbaolle products of injected cells belng dealt with by some bodiles
that may be present in tlie serum., Let me tale an example that wlll
focus tiie problems. In cancer we have a progressive growth, beyond
treir natural confines, of cells tlat have sprung from the normal
body cedls and still retain many of the parent properties, Apart
from the extremely rare instances of spontanecus cure, the body
shows no resistance, as a whole, against these cells; no state of
rmoundity is induced. They go on growing, and they flnally produce
deatl:, Omitting tliose cases in whilcli cancer prevents the discliarge

of scme vital functicn, wiy should the disesse be fatal? mhey
presumably sbstract from the circulation tlie same constijuents as
thiedly normwel progen¢oors, aund prohably not in seriously greater
amornts,. Bj microchenical methods we ocar demonstrate that they return
to the economy, in some cases and to a ruch lesser extent, physio-
logical sukstances similar to tliose of thelr progenitors, but as
this functloning ls very primitive we must conclude that they set free
other metabolic products which elther by tlhieir nature or by their
amount , upset the regulating ne cnanisns of the body. It may quite
well be that thouglh there is no lebthal reaction-body elaborated
agalnst them yet ah attempt 1s made to cope with thelr produets. And
tle question is, Liow is this attempt made? Are these products dealt
with by the normal body cells, or does the blood serum acdquire the
power 0Ff brealing bhem up Into less harmful constituents? If the
latter could be shiown to be tlhe case we mizght hope to trace the
changes. Here tlie genlus of Abderhalden seemed to 1Lllwminate the

heginnings of a road into tie frultiul wnlmown,




1t Just as tlie cells of the intestiral
tract have ot thelr disposal ferments wilcih split up the complicated
food constituents Inve simple products suitable for absorpticn, so
Lie cells of tlie bod¥y, having taken what +liey requirey from tlie
blood, huild it up and break it down iuto sultable comblnations
by the help of Fferments. Thus In normal olrcumstances. But 1f any-—
tning foreign geins access Lo thie blood streama, without hdving under—
gone preliminary degradation in the alimentary canal, then new and
specific ferments are clavorated capable of brealdng 1t down into
simple counstituents. These new ferments, originabing witliout doubt
in the Dody cells, will be set free in tlhie blood plasma, and as we

can only detect a ferment by means of i

<k
és]

speclfic activity, so
thedir presence will be demonstrated if we trace what occurs when the
Terment—-containing serum is Hrought inte contact with tle forelgn
suvsvance on whiocli 1t acts, or Lo use tle apnropriate nomenclabure,
when tiie specific suéstrate is provided. If we add gastric Julce
to such a protein as egs—albumen we find that the latver is digested
into peprones in virtue of the presence of thie forment pepsin.,
Similarly we test for the presence of proteolytlc, or luverting,
ferments in the Wlood by adding tle plasma or serum to proteins,
peptones, or sugar}and ohserving whe changzes produced in tlhese
substraves. We canvct rewvognize a ferment apart from its actilon,
This being so, 1t is cbvious that we are faced wit
Given the changes we should expect from the actlon of a fexment,

are these changes due to the ferment or are they due to other causes?
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We shall only he envitled to assume ferment action when we can rule
out 07 account the operation of all otiier factors producing the same
result., This 1s the crux of Abderhialdents ticory, and, as I shall
show later on, he has not taken into account the extent of the
ot:uier fTactors tiat contribute Ho the results on wiich he depends.
Avderhalcden depends on two chief exper riments for the basis of
his theor?.' In tie first place, i1e claimed o have obser%ed“in the
blood plasma or serwn of animals which had been injedted witﬁ
foreisn peptone (tihat is, a'peptone not derived from thelr own
tissues) a ferment actlon on tuese pepbtones. This experiment wa s
madle by taking a mixture of tlie serum of the treated animals and a
solution of the pepione, observ1no the DOlaTideujiC reading at

once and noting the change produced afier tle 1apge of Varying ”

periodé of time. With the freshi serum of untreated animals or
witih the healted serum of treated animals (the heakiﬁg would of
course destroy the ferm@ntative power ) the initial rotation did not
alter, whereas wlin the unheated sermm of breated animals 1t In-
creased. Tiis oLservaliom he verliled by repeaved experimenté.

The sccond set of experiments dealt with the changes produced in

-~

mixtures of sugar solutions and tlie serim of animals which had

”n

previously had paventerald injections of sugar. In both cases the
polarmmbtrio readings were taken to demonstrate the presence of
peptolytic or inverting ferments respectively. In nelther case,

if one may taize as tjpioul the grapnle representaﬁions Whioh he~

gives, was the rotation considerable, The extreme rota*ion is to be

reckoned not in degrees, not even as a rule 1ln tenths of a degree,
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but ir hundredtls of 2 desree; and oven supposing we were to admlt
that such small rotations were conclusive evidence of cleavage of
the substrate by a ferment, yet even with the most delicate polar-
Imeters and with tlie most experienced eyes 1t is gravely to be
doubted if any one working wlth such a complicated substance as
serun can be certain of reading vitk suck metleulous exactitude.

We mow serum to he very unstable, and very sliglht departures from
the strict isotonlcity of added flulds are canable of producing
evident changes in 1t. Generally speaking, it is questionable irf
polarimetric readings are more delicate than titration methods, and
in suech an dmportant fundamental experiment 1t is unfortunate that
Abderhalden neglected to bring forward the conflrmatory evidence
that could be supplied by such methods. He states, however, that
the polarimetric readings In the experiments with protein are
confirmed by the dialysatlon method, whiclh will be considered in
detall afterwards, and he admits that 1n the sugar injection
experiments the desired resuvlts could only sometimes ke obtained,

MeVey (quoted by Brownlng, Applied Bacteriolozy) Tound that

normal rabbit serwa mixed with egg~whilte gave rise to diffhslible
substances reacting to ninhydrin, a reaction which was abolished

by previously heating tlie serum to 60°C for an hour, and that the

gerum of a rabbit previously injected lntravenously with egg-wiilte

acquired no enhanced power of producing dialysable substances.

I repeated in rabblts Abderhalden's original sugar experlments
giving intravenous injections of saccharose on three occasions
and bleeding the animals ten days after the last, Polarimetrle

readings were talken of mixtures of tlie serum and 1sotonlc sugar
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solution (6%) liriediately and after incubation but in all cases I
failed to find any increase of the original rotation., TFurbler
glucose Titration experiwents were made in comparing tiie resulis of
sugar plus unheated "immme!? serum and sugar plus heated "immunet
serum as Tollowsi~ to 5 c,om. of wnheated and of heated serum
were aauea l6.6c.cm. of lsotonic saccharose solutlon: both sets of
tubes were covered with tolmul and incubated at 3700 Tor 2 days:
the aloumen was preclpitated with absolube alcohol and iron oxide:
the solutlons were filbtered and thie filtrate tested for glucose
by Bertrand!s method, The amount of copper reduction was uhe same In

heated and unileated serum seriles. Complement deviation

et

both the
tests were also applied. By preliminary trials it was found that
0.1 c,om. of 6 per cent saccharosge golution was a sultable dose for
the antigen and tubes were set up using the antiserum in varilous
doses from 0.005 c,cm. to Q1 c,om, The minimum haemolytic dose

of the flrst complement used was 0,0075. Mrer 2 hours incubatlon

at ZYOO the haemolyiie system (semsitised ox corpuscles) was added,
In no case was there the slightest deviation of complement.

Tith another complement, the minlmum haemolytlc dose of which was
0,01, no deviation was deftectavle eitlier, Thus by polarimetric,

titration, and complement deviation Ltests, the serum of ravblts

treated with sugar Injections falled Lo show any evideance of
laverting ferments, In view of the experiments of Weinland

previous to those of Abderhalden, and of those of R¥man and Kumagal

svbsequen ly, there 1ls some independent support for this part of

his claim, bub tliere is considerable divergence as to Liow the result
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may be produced and as Yo what achbually ocecurs.
Recently; however, even %hese corroborative experiments liave been shown
to be unreliable.

But however favourably we view these.fundamenkal'experiments, we
cannot fail to notlce that the reactions claimed are against subshtances
quite forelgn to tlie animal, wileh have gained access +to tlie eirculation
in an abunormal way, And just as we have seen in discussing the reaction
of Lrwmmity that tiiere were reaction-bhodies elaborated azainst protelns
quite forelgn Vo the animal body, scarcely any at all when the protelns
were foreign to %Liie animal dut proper te the species, and none whatever
when *lhe proteins were derived from the anlmal itself, so 1t behoves
us to be cautlous before accepting a sweeping tleory in which
corresponding experimental linlts are wanting, all the more so because
Abderhialden recently has brought Lils protective ferments into line :
with the immune bodies, That this is no capbious criticlsm 1s .
evident from some experimental work published by Pincussoln and
Petow. These observers found tlhiat the normal serum of an animal
has the power of splitting up the muscle peptone of its own specles
or that of allied specles, bub manifests no suchk action against the
muscle peptone of forelin specles. Indeed, the average polarimetric
rotation in these experiments was sreater than the small rotatlon
depended on by Abderhalden for the dlagnosis of pregnancy., If this ‘@

observation be correct, then the polarimetric readings which have

been relied on in the diagnosis of pregnancy and diseased conditions
must be received with great suspiclon. Muman serum will break down

' 7 1 A’\ -~ e
placental peptone, not because the serum ig +that of a pregaant woman
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nd vhe pepbone is derdved from a placenta but just because the
serwl and the peptone are from luman
In pregnancy there is a new organ interposed in tle economy,
existing only Toxr a time.. v owill vale up from tie blood certoin

constituents for its reculrements and it will retwra to tle circulation

v

o

certain products of metabolism, and it is assumed that these are
dealt with, not so imell by endecellular ferments as by special
specific ferments in tle plasma elaborated ad hoe, It seems rational

]

sut it may or may not be true., Wiether the placenta sets free into

]

the plood characheristic proteins whiclh are broken up by the supposed
proteolytic ferments is a guestilon vaguely discussed, bult it seeus

to be assumed tlhat the wltimate cleavage produchts of a EETLKEIN
probein are capable of calling forth a whole order of fefments

acting specifically on all tihie hicher combinatlons of tiese
constituents, Thus, for example, the introduction of a pepbone

into the blood may call fortl in response a ferment for tiie proteln
from wiich the original peptone was derived as well as a fermeub

for the ©peptone itselfl.

Two separate mefhods are employed for tlie detectlon of the
presence of ferments, the polarimetric methiod by whicl the degradation
of peptones may be observed, and the dialysation method by wiilcl: the
degradation products of proteins may be separated, The latter 1s
“he method on which most of the work has been done., According to
Avdertialden, the results of the two methods always agree. I have
used the dialysation metlhiod solely in the following experiments,

I7 we take the procedure adopted ln the diagnosls of prezgnancy as

ar exanple, the tecinique as I have carried it out, is as Tollows .

b S
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Fresh healthy placental tissue from whiel the blood clot has been
remeved lg out up into pieces and wasled uvntil 1t is cokowrless,
It 1s bolled several times in five Limes its volume of distilled
water, until the water wien filtered Talls to glve a colovr wien
boiled with 1 c.om. of a 10 per cenb. solution of ninhydrin., The
pieces of placental tissue may then be stored in sterile distilled
water under a thilecl coverlng of tolucl, These pieces contain tﬁe
coagulated.placental probein, in addition, of course, tc other
substances wﬁicﬁ are not of imuedlate dmportance, and they serve as
"substrate for tlie demonstration of tlhie ferment action, The pleces
of rlacenta .cught te be bLoiled just before,use becaﬁse, though the
WaterAmay be free of niniydrin reacting substances when the tlssue
is stored, a certaln amount of these subsvances is apt to form
after a time, The serum to be examined Ffor the presence of

tsence of speciflc ferments 1s ovtained by removing a quantity of
blood fram the patient by venipunctufe, and allowing this to olot
spontaneously., As it 1s advisable to obtain serm quite free of
bacterial contaminatlon, specilal precauvtions Iave to be taken:
my teclnique for thils will te described later. Special parciment
dialvysation tubes are used, wileh are supposed to retain proteins

and 4o allow peptones and amlno-acids to diffuse through, though

collodion %Lube  be used insteald and are probably better., These

o3}

uates
tubes are placed in 20 c.om, of sterile distilied waber ir small
Trlemmeyer flasks. Inbto one tube we put a teased—out portion of
the placental tissue (foughly about % to 1 gram) and add to'this a
certain fixed quantity of the serum (elther 1 ce.om. or 1,5 CoCMm. ),

4aking care to avold any of the servm getting into the water
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cutside the fuke, Into another tiube, wihlech 1s to serve as a control
to thils test, we put 1,5 c.om., of tiie serum only.

The tests and cortrols shwould he mulitiplied as far as the amoun
of serum will permit because equivocal results are sometlmes net
with tlhiat are probably due to variations of, or faults in tle,
dladysing tubes, The dialysing tubes sliould always be sherilised by
wolling and kept in sterilc water. In botlh sets we cover the contents

of the tube and the surrounding water in tie container Wi’b“ tidek

layer of toluol 1n order to prevent evaporation and hacherial conbtamin—

n

avion. t is advisable not to trust to the Holuol preventing hacterial

growth, I lieve several time

?’2

succeeded in getting cuwltures by

>

iroculating broth with bachterie and covering vie sur’iace with a

layer of toluol, but it probably prevents conbamination &f a sterile
fluld medium, Tie subes are Incubated at 3700. for sixteen hours.
ab the end of tiat vime 10 c,cm. of each dialysate are removed and
tested with 0,2 c,om. of ninhydrin solution, the mixture being hoiled
witii o few peorcelain chins +to provent YPpumping", for exactly one
minubte, timing it with a sandglass. A violet ccloration, wilch may
net be evident till the liquid cools, denotes the presence of peptones
oy aminc-aclds, -

Supposing a speciflc proteolytic fermemt 1s present ir fine serum,
tlien the dialysate of the first tube will contain peptones and amino-
acids, and these \;«?ill be demonstrated by thie violet colour wilth
nivhydrin., If the ferment i1s absent, then there will be no production
of peptones and no reacting substance will be found in the dialysate,

On the other hand, the dialysate of the second tube, containing serum

alone, will show B@ ninhydrin—-reac‘sing substance, because tlhere 1s no




Dialysation tubes
surrounded by distilled

I water in Erlenmeyer flasks.
placenta Plaoenta
+1.5.ca + i cc
ser’ im serum 1.500 100,
c P
nra A positive test.
The dialysates from the
above have been boiled
I with ninhydrin solution.

Arrangement for the aseptic collection of

blood.

A. Record needle pushed throui*h the plug
of a small tube.

B. Rubber tubing connecting the needle with

G. A short length of quill tubing which is
inserted through the plug of

D. Alarge test-tube or centrifuge tube.

“hen the blood has been withdrawn from the vein
the quill tubing G is removed and the plug is
re-arranged.



191
substrate on which the ferment can act; the water will rewsin
colourless, However, some serums contain diffusitle substances
in sufficlient amounts to be detected in the dialysates by ninliy—
drin, and in such cases wddd we shall have to judge of the presence
or abscunce of specirfic ferments by the comparative depths of colour
in the two tubes. If, therefore, we obtain a violet 2olour when we
add rinhydrin to the dlalysate of a tube containing serum plus
Placenta, and no colour {or one muell less marled) with tﬁe dialysaté
from the tube containing serum alone, then thé conclusion 1s that

the individual from whom the serum was taken is pregnant. If no

colour is found in the case of either tube, or no comparative e

difference of colour, then the individual is not preffnt.
Similearly fTox the'diagnosis of certain diseased conditions: in
cancer we employ cancercus tlssue as substirate; in exophthalmio
goitre, dthyroid tissue; and so on. |

The metrod has a wlde application 1n the serun diagnosls of

disease, Hundreds sre papers have been published givihg uniformly

good results. The concephion has Beeply stirred the minds of
lnvestigators in all parts of the world. It is true that there
Lhave been a few doubters, but these scepbics are met with the
congtant assertion that their methods are faulty, and that they
have rob taken into account certaln possible fallacles,.

The presence of haemoglobih in the serum, or the withdrawal :2%
of lood from an indilvidual within a few hours of his having had
a meal, may, according to Avderhalden, constitute sources of
error. Such fallacies, and many otliers not equally apparent,

khave beer invored to explain away numnerous errors in diagnosls, and




sucl being tlie case we must seriously ask 1f the method can be

relied on for information in clinically do-btful cases. Accard

£
to Abderhalden; the proper reading of the result 1s never wrong -
a claim that reminds one of the Delphic oracle.

The metlhiod of performing the reaction, whiclh las been sketclied

roughly above, 1is glven in very voluminous detaill in Abderhaldents

e

AcweinPermente des tlerischen Organismus and in numerous publications
in varicus jomrmals.,  The method 1s by no means difficult, and %lhe

tecinlgue is eas; to foilow, A method tliat carnot be carried out

G‘
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rerage laboratory worker wiio exbilbits ordinary care 1s not of

mucl utility. Thougl: I havk worked witl: $1is reaction for more

root

than elghteen months, I less rejected the results obtained during the
Tiret lalfd of tlat period, so as to aveoid the eriticlsm of being
unfamitiar with: the teclmique. During tuhat Tirst period, however,
the results were mucl. more favourainle to Abderlialden's claims than
afterwards, The reason is not far %o seek. Captivased oy the

"

tlieory wilch opered up for us great possitilities I1n cancer
‘ation, carried along by “the host of comnmlications that
hailed the method as well-nigh infallible, perhaps intimldated by
tlhie scorn povred on the few that doubted, I accepted uvneritically

the zood resulbs, shub my eyes to those tlhat were dovbtful, and

ovnd excuses to reieet those thalt were alverse — for a time. In

]—b

e

he later pericd, wher I was untrammelled by autharity, 1t was

o

~ Fen g -0 . T 1A o gk
found +4hat the results were rar Irom supporting the clalms puv

“ecimique given by Abderhalden was slavishly Tollowed,

fovrward., Tie

that 1s: "I treat sucli assertlons wlti. tie scepbiclsm

[e]

His retort A

- e o _‘,,“1,1__ Ta -y Ay Pt ~
born of a riclh expericnce.'  Such a reply mlght be overwielming 1f

192
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Tmt

hls own putlished teclnique were above reproach, I can only say
that I have donc my tesv to follow lis divections withoud actually

having made the customary pllsgriage to Halle to receive the direct

ot

" apostolic revelaticuns frowm the master,

In the Tollowilng examples of thwe practical appliication of tlie
method, Lefore testing it on the muelh ﬁore important question of
cancer Clagnosis, I first investikBated the reaction in pregnancy
because the true diagnosls of %the condition camnot long remalin in
dombt and we are soon enabled to verify our results. It 1s seldom
that the condition ls doubtful, and the serum diagnosis of pregnancy
wourld only have a limited value. In cancer, on the other hand, a
method of serum diagnosis would be of the utmost practical import—
ance, I have tried most of thie methods Liitherto advocated in serum

diagnosis and Ffound them all worthless in practice, Bubt if the

procedure of Abderhalden was capable of glving good results in

pregnancy it might reasonably be expected to glve good results in
cancer, though the relatlon of the placenta to the maternal organism
1s not strictly comparable to the relaﬁions'existing between
malignant tumour cells and the rest of the body. It 1s feaslble

to imagine that canéer cells gzive up to the ciroulation abnormal

metabolic products.

€ e @ 7 @ @ @

In every oase recorded in the following tables the true dlagnosls

e e e et et e O RO

of the case is kmowm, eltier by subsequent events, surgical and

histological verification, or by post mortem examination, To prevent
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tlie Imowledge o thie condition of the patlent furnishing the serum
having any effect on our reading of +tlhie reactions — a vital poinm 7—
the tubes were mumbered, the nuibergs written down for later
ldentification, and the tests conducted and the final readings
made without veing aware of the clinical dlagnosis of tlhie conditions.
It is Jmpossible {0 aveld hilas othefwise. Azain, the tests were
manifolded, It sometimes lLappened tlat very strange results were
recordedsv Tor example, the controls uight have deeper colours
than the actual tesvs themselves, or the readings might be equivocal
throughout any set.

Suehi cases were eliminated from our survey aund thie dlalysatblon
tubes corresponding were scrapped because it was imaglned at first
that the equlvocal readlngs were due to Faws in them. That thils

is not so we found by laver experilence., The comparatively
favourable figures shown lun the flrst table are to some extent

“due to thls rejection of adverse readings. Further, I have rejected
the uwnfavourable readlings, in tliose cases recorded, if I obtained

a favourable set. The colours cobtained with ninlydrin varied

from light lillac to deep violedb. In making a comparison between

t+he tubes I have neglected weak tints, representing these as
negative, except where there was a dlfference between the test and
its control, and in tils way also I have beern generous towards

RETES i3] - M -
the method, The deepest colours are represented tlhiroughout Wy +++‘

TESTS WITH THE SERUNL of PREGNALIT VOMEL.

Sufficiently clear out results were obtaluned 1n 36 cases of
pregnancy from the second month onwards to a few hours artew delivery.

The exact conditlon of all these cases was Inown. Y will be secn
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from Tale I that in two cases, 1os, 1 and 6, %lic veactlon was
quite negatlve, In tle first case tiie serum was free of haemoglobin,
the blood Lad been withdrawn more than four Lours after a meal, and
no disturbing factor could be discovered: yet the subsequent dstoxry
of the case proved that the woman was two montlis pregnant at the
time. The second nezatlve (0.,6) was Interesting because at the
time tle test was performed there was doubt about tlhe clinioal
diasosls: +the serum was fresh and free from haemoglobin: the
further history of the case showed thint the patient was tlien three
months pregnant. Faint results were obhtained in four cases viz.
os. 5, 20, 30 and 28 (the serum in tie last being laemcglobin-~tinted),
and perhaps a severe or tic‘might reject them as positive resuvits.
In the other two cases IMos, 1Y and 21, the positive result recorded
witii the higher doses of serum would liave been missed, and the
reaction returned as nezative, 1f we had employed only the usual
smaller &bses.  As so mucl: stree has heen lald on the presence
or at sence of haemoglobin in the serum, 1t may be stated that 9
of these sera (Fos. 4, 10, 12, 15, 17, 27, 28, 32 and 3Y4) showed

tire rest were quite normal, If as

vllls

/v
d-

haemoglobin~tinting
Abderhalden states, blie presence of hwmemoglobin ls apt to glve a

-

positive finding in a negative serum we ought to reject tiiese resulis
as being fallacious hut as will be seen later, I do not think tlie

presence or absence of laemoglobin comes into the watter at all. In

e T

Yos. 1, 3%, 35, 36, more than four hours elapsed between the talking
of a meal and tle withdrawal of the wlood; in the otiier cases I am

unaware of the times elapsing.

- ~

Positive reactions would seen to he the rule in cases 0f pregnancy as




s, even witi tle reservations avove made, and I lLuave .
found sueclr positive reactlons much more frequemtly in pregnancy tlan
in any othier condition I liave examined, 8o far, tlherefore, the tests

appear to afford promising support Lo Ahderkalden's ildea of suardian

ferments,
TARLF, I,
Aze of Ppregmancy, Serum alone Serum alone!|Placenta Placents
eve. _ 1 c,om. ¥c,em., |+ 1 c.om. |+ 1dc,om
: \ Serun, Sexruui,
1. 2nd month ) 0 0 0
2., ¢ " i 0 0 + + + + 4+ +
3. "(pelvic abscess) 0 0 ++ + + +
h, o #{perniclous vomlting)-— 0 — ++ +
5. 3ra ®0 . -0 0 + +
6. 1t 0 - 0 0 0
7. * *  (aborting) 0 0 ++ + + ++
g, n ft ft 0 0 ++ i s
5 ey | HEEt
10, « ft albuinurla — —
11.6tn | 0 + ++ Fr+
12.6th s{pernlcious vomiting)0 o] + + + + N
13, 7th , 0 o} + + + +
1h, . " 0 0 0 + +
15, un " k 0 0 R + ++
16.8th " L0 0 L+ + + + +
17. @ " o 0 + + + + +
16 ¢ " | 0 0 + 4 + + + 4+
19.9th ¥ 0 0 + + + + ++
20,9t "{threatened eclampsial 0 + +
21. Full term 0 0 0 + +
e2. w0 - 0 - + + +
23, " 0 + + + + + +
oy, o " 0 0 4+ + + +
25, o -0 0 ++ 4+ + + +
26, " 0 0 + + +
27, *® " 0 + + + + + + +
28. v (syphilitic) - ++ ~ + ++
29. ¥ " (eclampsia) — - 0 — +
50. 1 i " — O — +
7L. 3% hours after delivery 0 0 + + + +
32, 12 " " " 0 0 + + + + + +
33, 2y 1 1t ft - -0 - - + + +
21, Fetopic gestation
‘}fﬁ"oh weelk) 0 0 4+ + + +
25, Betoplc gestatlon
- ](9221& montih ) 0 0 ++ + += 4+
%6, FEctbopic gestation o o - + .

(1.0th week) 1
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TEGLE VWITH: SERUM FROM OTHER GYIAECOLOGICAL COIDITIONS (presnancy reactilm

i
s — A L W e S | e gt e i e et e o ot

Ve were fortunaite cnougl in having two cases of choricnepithelloma %o
investligate, Tnose who support the specificity of Abderiialdents
reacvlon agrce tiat tlie serum in such cases may be expected to give

a positive result because the cells of tLe tumour retain to a great
extent the metabolilc properties of uheir normal placental progenltors,
Irn tlie flrst case tlhe “locold was withdrawvm from the patlent at the

time of operation, and the result of the reaction was obtained hefore

we had any suspioclon of the real nature of the case. Hysterectomy

wag performed and on cutting into tlic uterus after it had been

hardened we were surprised to see a small but typical ohiorionepithelioms.
After-an interval. of twenty days the patlentts serumn was azain
examined and a positive resull agealn obtained, e same result was
found a month later still. At no time were there signs of metastases.

The second case of chorionepltheliloma, diagnosed as such, gave a

st

positive reaction. In this case there was a vaginal recurrence a

fortnight after the hysterectomy and when the blood was examined o
viien the positlve reaction still persisted. The patient died with
puImonéry metastases, The serum from three cases of fibromyoma
uteri, a uterine polypus, and vaginlemus gave frankly negative
resulﬁs, but quite clear posltlve reactions were obtained in cases

of endometritls, dysmenorrhoea, pyosalpinx, and fibromyoma. The case
of endometritis (Eo.&) might possibly have been one of retained
products of conceptlon, as tie curetbings were not microscopiecally
exarined. The obther three cases that gave clear positive results

ﬁere not presmant (the serum of two of thmm heing re—examined with the

C rati T the unreliability
same result), and are practical demonstiratlons of he v
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of +he reaction, o, 6 was considered cliniecally to be a premancy
of the third month; the reactlon was nositive; the case was Tollowed
up; she was not pregmant, and had not avorted, Tiie last case wee oF
uterine flbroid (o.1l) 1s of interest because there was a conflict
of oninion as to its nature, and the Abderlizlden reachtilon was twice
invoked to assist in the dlagnosis. Trice it pointed to pregnancy;
the Silrgeon removed vhe uberus; 1t was a soft fibro-myoma, and

there was no presmancy. The btimes that elapsed bHetween meals and

the withdrawal of the serum inm this case are unlmown to me.,

In all cases the serum was fresh: only in ITo,5 (whiech was franlily

negative) was there haemoglobin staining. Withathe exception of

0,11, the blood was withdrawn at the time of operatlon, and thus

at least four hours must have elapsed since tilie last meal, Leaving

out 6 account tlie two cases of chorionepitlhielioma and the case of

endometritis (the nature of which is not bevond reasonable doubt)
we find five negative and tixee positive results wliere pregnancy
can certainly ve excluded.
TABLE II.
Serum Serm Placenta Placenta
Disease alone alone +1 c,or. +1.5 c,om,
) com, | LlBo,om. SeriTi. Serum.
1, Chnorlen-epltielioma 0 + + 4+ + 4
2. Uberline polypus .0 0 0 0
2, Vaginismus o. 0 0
Y., Fndometritis 0 8 ﬁf -ﬂr
5. Uherine fibrold - >
6. Dycmenorrlioea 0 0 ++ + +
7. Prosalpinx 0 0 ++ +.0+
2. Uterine fibroid 0 0 8 9
9, Uterine fibroid 0 0
1.0, Chorion-epitiielliona o 0 +++ +++
11.UWerine fibrold 0 0 +++ +++
(@] @ @ @ @ @
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TEST8 WITH ShRUM gigzggggggchﬂ S ( pregnancsy reaction), )

Several. autiors tlhioush zlving general acrecment bo tlhe value of
K:derhaldents tests, liave stateld tlat cancer serum may bHreak down
placental protvein, willst others deny tihis, IT both in pregnancy and
1 cancer tiere exicie ferments in tlie serum capable of degrading
placental and cancer—ocell protein respectively we should expect g
priori that tiese Terments Wouid operate on allied substeates,

thoughh perhaps to a lesser extent, because noie of the lmmune reaction

bodies that we know is sbtrietly specific, Buch findings woulld not

UJ

sefiously affect tlie tiieory, but Abderialden will have none of tihis,
He says tuat one should never use a placenta in the pregnancy reactiam
tiat leed pou¢ulve results witlh cancer serums, tliereby admitting
that sueh results wmay occur. 4 of all the placentas which I
have tested I have never yet encountered ons tlat does not sometines
give a positlve reactiocn witli cancer serum and I doubt 1f 1t exists,
The serwi of 22 cancer cases was tested (table III), the Ffirst 10
being females and e othier 12 males, In 7 cases tlle reaction was
frankly negative, in Y it was very faintly positive, and in 11
(i.2, In half the cases) it was definitely positive. Two of the sera
were haemoglobin-stained, in one (Iol.7) there was a faint positive
reactlon, and in the obther (F¥o,17) the reaction was absolutely
negative.
Duplicates of all the tests shown 1ln the tablevgave ident}cal

: z

readings. All the cases were operable and tle blood was withdrawm

ab “he time of operation when they were in a fasting oonditiqn. In
Toe6, where ninhydrin reacting substances were present in the
dialvsates of the tests and controls, dlalysatlon of the serum

i ™ S Y 3 “ .0 o, B BN
against ruaning water for a few nours Talled Yo remove from Tiie




serwm all its dialysable ninhydrin—-rea;cﬁing constituents, I lave

freguontliy noticed this, and it is probably due to the progressive

spontancous zleavage of Tiie semm pProteins. I camnot vouch for tlhie

sterllilty of a serum after it has undergone dialysis against

running water, bubt I do not 401-11111: tliat bacterial contaminatilon
has much to do with +the resulb.
TABLE III
Serum Serum Placenta Placenta
Diseacze -alone alone +1 ceom +1.5 coom
L Callle 125 _Calits Sexni, Serum
l.Carcinoma of Breast 0 0 0 0
2. i 1 0 0 0 +
3, " " 0 0 + ++
4, it " 0 0 + +
5e i “ 0 0 0 +
6.Carcinoma of Breast + + + +
(recurrent )
7.Epitlelioma of Tongue 0 0. o] +
g,Carvcinoma of spleanic
flexure ¢ 0 + +
9.Cgreinoma of Rectim 0 0 + ++
10, 1 i 0 0 0 o}
1l.Bpitielicma of Lip .

(eal"l'\r) 0 0 ++ ++
12,Bpitlhelioma of Tongue 0 0 + +++
13. f t 0] 0 0 ++
llhI"p:L Telloma of Tonsil 0 0 0 +
15, Eplmelioma of Tauces 0 ¢} 0 7 4]
16 . Toithelioma of larynx 0 0 + + <+
17.Epitlieliona of Penls 0 0 0 0
18 Epitlelioma of Bladdler 0 0 0 8
19.Carcinoma of Rectum 0 0 0
20, 1t o 0 0 | 0 +

' +
a‘ 1 f o o ++ 1-
22, " " 0 0 + ++

970




IESTS WINH SERUM FROI ITORMAL and OTHER H0I—PREGIIAIT COIDITIONS
(pregnancy reaction),

A meries of 31 cases, soume noimal, otlhers suffering from different
Ciseases, was examined, Tie accompanying vavle shows the conditions
and the result of the tesht. The first 20 are females, the remaining
11 males,

There were frankly negabtlve reactionsin 19 of these, and at least 5
which were franldy positive, whilst the fest were wealkly posltive

or gave difTerent readings according as one considered the»smaller or
the larger doses of serum. Amongst the frankly negative cases, 5

sera were stained with lhaemoglobin (Ilos,13,19,23,24, and 25 -~ tle

4]

last bel very deeply stained): tliere was no haemoglobin stalning
of the sera in any of tle positive or doubtful cases., In Yos,1l, 2,
9, 18, 21, 24, 25, and 26, the tlme Luat welapsed beltween itlhe last
meal and the w1tudrawa1 of Hlood i1s uncertaln: two of tlhese, a
normal female and a normal male, gave positive reactions: tie rest
were quite nerative, Doubltless, supporters of Abderhaldenls clalm
would excuse tl.ese lapses by saying that tihe interval since'the
last meal must have been too shiort, and they would furtiher negleét
the adverse readings where an alternative favourable reading was
available. But the results quite clearly demonstrate that when the

diagnosis of a case 18 unlmown the reactlon can certalnly not be

relied upon to give indubiltable information.




ZABLE IV 202

s _ Berum Serum Placenta Placenta
Condition §lone alone +1 c.on, +1.5 c.com,
- sk CeCin, leb cocm, __Serum Serum, _

Normal female 0 0 + +

=

N
-

ft Eo. 0 0 0

Clhronlc append-
icitis
it f
[a. b PN ~ T I
'\JJ.LO,LGO.)TS o, J.Ls
1t

+
+

Chiolecrstbitis

(impached shone)

Tuberculosis
adenitis

. Lupus

10 Lipoma of arm

11l,Lipoma of Shoulder

1l2,Adencoma of DBreast

13, Pylorie Stenosls

1 ij!_’ 1 f

15, Intestinal

adliesions

L J - »

O R ~NOMNn &= W

O $+ 0000000 O 0000
© + 0040000 + 4000
© ¥ ooocoooo + ooot
°c 4 oo¢++oo + +04

16, Inzuinal hernla

17.ydrocele of
hernia sac

(@]

*4

.'-
o +

o
o
o

18,Tertlsry syphilis

19.Proptosis of
sigmoid colon 0]
20, Abnormality of
caecun 0
21 ,Tormal wmale 0
22.Wound of 1lip 0
2%2,Tuberculosis of
1ip, 0]
24, Srplillitic glossitis O
25 4Locamotor ataxy 0
26 .Tertiary syphilis O
27.Pyloric stenosis 0
28, M u 0
0
0
9]

29, Tuberculosls
Peritonitls

30, Haemorriiolds

31.Chronlc appendidliils

+++ 4 o0co0o0o0 o+*‘o

oo 4 $00000 ©O 4 ©
+4+4+ ocoococoo b+o o

T+




To sum up the results of tlhe above 100 cases teshed o rove

tie dlagnostic worth of thie dial:r ion 1n Ppreznancy, we

g’l

By

find that by the riost geunerous reading possible, judcias by %wo

.

Seus o experiments and not by the usual one, making allowances
for all the hypothetical fallacles, we have still 17 most glaring
mistakes In diagnosis, whicli of itself is a large percentage,
suffictent +to destroy the diagnostic worth of the react?on. But
i1f we apply to the good results the same code of ethics by which

we rejecet the undesired, then the whole theory becomes questionable,

PART IT |
APPLICATION OF ASDERHALDEN'S METHOD TO THE DIAGIOSIS OF CANCER

A considerable amount of work has been done on the serum

diamosls of cancer. The practical importance of this was early

obvious to the originator of tlie reactlon, and vntll the time that

- my paper appeared in 191Y practically all who had tested the method

agreed as to its extreme diagnostic value. Tone of the observers

reported on any large serles of cases, and all seemed to accept

wnoritically +he theoretical tases of the reactlion, When the following
geries of experiments were undortaken, 1f I had any mental hlas at

all with regard to the worth of the test 1t was rather on the side

- LN SIPE | 3 o -'L%
of belng favourably impressed by Abderhalden's claims for the

203"




204
Preliminary exwazinaticns I had conducted with tle sera of pregmant
cases secemed to hear ouf the theory,
The cancer tiscue was prepared in tlie same manner as placenta.

houghh I had an unusual amount of operative material at my disvdsal,
vet comparatively little sesmed to me sultable for the preparation
of¥sutgirates®, hecause, owing to tie lrresvlarity of vasoﬁlar
supply of twiovrs and the frequent areas of degeneration, it seemed

mpossiblé to get tilssues free from blood, However, we were

Tortuzate enough in obtalning a certalr muwber of Idghly cellular
tumours wilthout these defects. In all cases fresh operatlon

material was used: postriortem tissues were never eumployved, In the

POlAO”'“E tables tilie.detalls are given of 100 cages exanmined to
test the metlhiod 1ln the serum diagnosls of cancer, :jj
In the Tirst set of experiments (Table V) three different
*‘suhstrates’ were employed: (1) A large protuberant, non-ulcerated

squamous—cell carcinoma of the scalp, extremely cellular, with fine

supporting Ffibrous tissue trabeculae, the tunour being easily
washed free of bHlood and being almost dead whilte; (2) a very
cellular spheroldal—cell carcinomo of the breast wlth a minlmal
amount of etroma; (3) placenta,

This set of experiments 1s the most favourable I have

Pound ho the claims of Abderhalden, The 9 cancer serums all gave

positive results with the eplilieliomatous tissue — if anything,
wore markedly in tlhie case of sguamous—cell than in tile otlier
carcinomata — whereas the 12 non—cancerous cases were negatvl

witl the excepbion of the case of lipoma, and one might quite

easily, if domlnated Wy the clmin» made on benalf of tiie method, i




Unfortunately Jor this, the experiment was repeated in duplicate
azain with the same results, The marmary cancer was not suelh a
favourable “substrate, It did not give as dood results with the
mdmmary cancer cases as did the epithelioma. With it 5 cancer
servms were tested; 3 gave positlve resctiouns, 2 were absolutelr
negotive; of 5 non—cancer cases, i were negative, 1 was nogitive.

Wi*u Placenta, & cancer seruas were tested, 7 gave positlve

reactions, 1 was negative; of the 7 non—pregnant, non—malignant

cases 1 was poslitive. Ir all cases the seruns were used fresh., and
b

n ne case was tliere any lizemoglobin stalning. In Mos, 2 and 18,

§3.

in which no result adverse to tlhie ebhews reaction was obh ained,

tiie blocd was witihdrawn less than four lwours after the last mesl:
in all the otliers, witi tiic exceptiorn of thie last tiree, In wiich

I Iave no notes oxn the point, the Hlood was wlthdrawn at tlie time
of thie operation wien the patiout was in a fasting condltion., It
would seer taat tlhe eplituelioma ®subst raJe“ gave more rmaried re—
achions witlh sermm from cases of squamous—cell carcinoma thnan with
serum from cases of glandular carcinome, hut the substrate prepared
from marmary carcinoma did not act so strikingly with serum: from
cases of glandular carcinama. Except in one of the pregunancy
ééées, the only one which gave a positive'reaction wlth placenta,

- - " "
negative results were cbtained with voth cancer subgtrates.




Serum | Epithelioma | Carcinoma | Placenta 206
Diseasec. aloned * Servm, . | 4 Servm.| + Servm,
o lee [[9ec| Jee | fdce. | [ce |[lbee | [ee| [ Fce
1.Eplthelioma of TTRTTTTITTYITTTTIUTUTTTITTTT
oesoplhagus 0 +*- + ¢+ —_ — + +
2.Fpithelioma of
penls 0 + 4+ | St — — — —
ZeEpithelioma of
tonsue o) O |4+ |+t — — 4+ | +o¥
Y, Epithelioma of
lip 0 + + + — + ++ | ¥+
heEpithielioma of
tonsil 0 o |++ | ++ - 0 -~ | =4+
6.Carcinoma of -
breast o] 0 + + + + + | +
T.Carcinoma of
breast 0 0 + + - — 0 0
8.Carcinoma of _
breast 0 0 +* + 0 + L +
9.Carcincma of
rectum 0o 0 | 4 + - 0 — +
10,Lipoma of :
Shoulder 0 0 + o= — - 0 0
11,Cholecystitis 0 0 0 0 0 0 0 0
12,Cixonic
appendicitis 0 0 ¢ 0 - - 1t | et
13.Hysteria 0 0 0] 0 0O | O 0 0 =
14, Uberine
polypus 0 0 0 0 0 0 0 0
15,Former epith-
elioma of 1lip 0] 0 0 0 — —_ 0 0
16 . Parametritis 0 0 0 0 — 0 - 0
17.Endometritis 0 0 0 0 - = - -
18.Two mounths
Pregnancy 0 o) 0 0 - + |+t 4+
19.Two months _
pregnancy o) 0 0 0 - - - —
20, 8even months '
pregnancy 0 0 O 0 - — —_ -
21 ., Yine months
pregnancy 0 o. 10 0 = - - -




In Tour cases an epltlieliomatous twuaour of the Tongue was used as
"substrate", (See Table VI),

In the Tirst three tests the resulds oytained were quite satisfacbory:
tiie reaction plolked out the malignant from tie non-melignant cases. Bub
the last case was the crux of the whole. examination: there was what was
supposed to he lupus of tlhie face, and there was an ulceraited patch +that
was not healing under x-rays; and bthe practiecal question arose whetlier
or not eplitheliocma was developing. The reaction polnted to this being
tiie case. As a matter of fact, it was not so, The patient gave a

positive Wassermann reaction, and %lhe ulceration healed under salvarsan.

. TABLE VI
_ Serum Serum Epithelioma {[Epithelioma.
Disease alone alone 4+ 1 coom. +1.5 c.om L
L cecm le5 coom. Serum. Serum, o
22, Epitanelioma of
Tonsil 0 + -+ + +
2z, Syphilitic ,
Glossitis 0 0 o 0
2L, Wormal male 0 0 0 0
25, t Impus of . ‘
Face Y 0 + B o

Yone of tlhe serums was haemoclobin-tinted., All were used
fresh. In Nos. 23 and 2l the blood was withdrawn shortly after a
meal (fifyeen minutes after in the case of Woe24); in the firsy
case it was withdrawn at time of operation; in the last case over

four hours after the last meal,




In the twenty—six cases in Table VII a large, quickdy-crowing
celivlar carcinoma of the breast, with axillary rasses was used as
subsvrate. T was very thorougldy washed to free it orf blood. Tt

reguired twelve boilings bhefore the water was free to niniydrin.

TABLE VIL
Serum Serum Carcinome Carecinoma
Disease alone alone ly1 c,0m, 41.5 c,cm,
L CeCila| leh cCecin, Serum Serum,
26,Carcinoma of breast 0 0 0 0
:_7 . " " 0 0 + o+
28, Fpltlielioma of larynx 0] 0 0 N
29.Carcin o na of Colon 0 0 4+ +-+
30,Epituelioma of tongue | 0 0 4+ P
. n 0 0 0 +
32, Bpltlielioma of penls 0 0 0 0
33,Carcinoma of rectum 0 Q 0 0
3% ,Carcinoma of rectum !
(post~operation) ? 0 0 0 0
25 In‘b::ac 7St 10 acenoma { )
of breas 0 + + + +
36, Pibrom*foma of uberus z 0 0. ++ +~ +
37 1 1 0 0 0 o
38, Tuberculosis of -, :
intestine 0 0 + +
‘39.Tuberctﬂ.osis of 1ip 0 0 0 o}
40,Intestinal adliesions 0 0 + <+
I, Guema of tongue 0 0 0 0
42,Pylotic stenosis 0 0 0 0
43, Clolecystitis 0 0 0 S o of
Y, Cliolecystitis ‘
(impacted stone) , 0 0 0 o]
45 . vdrocele I, 0 0 -+ -+
46 .Pyo salp'? nx ; 0 o} 0 0
4Y7.Tertiary S’"puills 0 0 0 0
- 0 0 0 8
JNormal male ? 0 0 0
;g, f C 5 0 0 + +
h1l.% Tormal Temale 0 0 0 0

VOnly in Yos, 32 and 4 was the serum haemozlobln-staired. In cases
2, %7, 48, 49, 50, 51, wie Llood wasyv’i’ol;d.ra‘{m less than four hLours
after o meal;:in ¥o.34 1t was witldrawn duriag a meal, and tlhie serum
was the most turbid I have ever seem, bubt it gave qulte negatvlve

raachlions. Ta all the obtler cases the blood was witlLdrawn at the tlme
o . -
of operation

208
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Tn this group)out of § cancer cases positive reactlons were ohtaired
in ¥, one of tlese helng a mammary cancer: the obher margiary cancer was
negative, In 17 non-malligrnant cases whlch may serve as controls we
have 7 positives and 10 negatives, which is approximately tilie same
proportion as in tiie malignant cases, - Thie only two sera which
contalned haemoglobin were both nezative: only one of the six cases
in witlich the blood was witlidrawm less than Y% liours after a meal gave
a Pfalse reaction. Case 38 was clinically considered to bé carcin—
oma of +the intestine, and a portion of sut was removed under that
belief; the reactlon was positive; histological examination showed

it to be tuberculosis. On tiie other hand, Yo.39 - a small ulcer on

the 1ip - was thousht {o be epithielloma; thie reaction was negative

and the histolozical exan’natlion shiowed it +to te tuberculous,

It may be of some Interest to add that another pathologist who
Y

was testing Besredlkals complement deviatlon metliod in tuberculosis
was supplied by me with these two sera and he was glven the clinlecal

diagnosis corresponding: hils results, widchh he communicated to me,

agreed with tlie clinical ilagnosas. it will be noticed tnat
miecroscopic examination of the tissues removed proved them to be

wrong. )

Yo, 40 — an abdaminal mass — was dlagnosed as cancer; the
reachion was positive; operatlon showed it to be a case of old
peritonitic adhesions, Mo, 35 was an interesting case; it was
clinically comsidered to be malignant; the reaction was positive;
histolozical examlnation showed it Lo be quite benign in nature.

£ is as well 1o have the fullest possible imPormation before
deciding whether the reation 1s right or wrong.

@ @ @ (2




A large epithielioma of the tonzue with large glandular masses in tle

neeck wag used as substrate in the Followlng 14 cases:

TABLE VIIT.
! Serum Serum Epitheliome |TEpitlielioma
Disease. alone alone 41 c.om. +1l.5 c,cm.
1 ce.om. 1.5 _c,cm. Serum Serum

52, Fpithelioma of toncue

5%, i 1

54, Epithelioma of 1ip

55.,Epithelioma o palate

56,Epitheliona of
Oesoyhagus

57sAdvanced carcinoma of
recti,

- B8, Advanced carcimoma of
rectu

59,8pillitic glossitis

60,7ormal male

61, Tertiary syphllis

&2 it [

o

4+ o o+oo

63.Intestinel adhesions
64,Chronic constipation
65, Mibereulosis

00000000 O O 0000
00000000 © O O00O0Oo
+ooooooo + o otoo

i
'
)

*ooooooo

[P P

In none was the serum naemozlobin-stained. In Cases 57, 58, 60,
61, 62, 6% the hHlood was withdrawn less than four hours after a
meal; in the otier cases 1t was removed at time of operation.

The reaction was positive in only 2 of the 7 cancer cases and
negative in 6 non—malignant cases, but it was positive in a case
of tuberculosis (histologically verified) which was thought clinicaly

to have been lymphadenoma.




A carcinoma of tie breast whicl contained much “lood, no

attompt Telng made Lo wash it free, wos used as subshrate 1n § cases:
EABLE_;Q
| Serunm Serm Carcinoma| Carclinoma
Disease alone alone +1 c,on, [+1.5 c,om
. l ceom.| 1.5 c,om. Serum _ Seruu,
66, Cancer of PBreast 0 + 0 +
67, ; o | + + +
68, Cancer of Uberus -0 0] 0 0
T 69. " # 0 + 0 +
70. oo t 0 e 0 L
1. st 1t o) 0 0 ] R
T2 ' it + + + +
13, Epivl:elioma of Palate 0 L -+ ko

"

In none of tliese cases was tile serum haemoglébln-stained.-

All the cases were advanced far beyond operability. Two of the very
grievons hypotletical fallacles were purposely comuitted — the
srb“trate was not washied free of blood and the blocd in all cases
was withdrawn scon after a meal, Two controls of non-cancerous
sexrum were employed, but as tiey dave reverse results - that 1is,
reachions with the serum tubes and none with tlhie tubes of serum plus

cancer — they werc rejected, Yos, 65, 67, 68, 69, 71 (that is, 5
out of the 8) would he consldered negative according to any method of
reading the results, whilst the remaining 3 could only be consi ered’
positive by rejecting tlie readings of the tubes with the lar gvr
quantities of serum., As far as these tests zo, there is no support

ent +to the 1déa that the two purposely-made mistakes of teclinlque-

}.,J

had anything to do with the false reactions; instead of these -

reactions being negative, they ousht to have been dounsly positive,
. * + * - .
A rodent ulcer was used as subsitrate in I} cases. one of tiiese being

i

the case Trom whlch tiie tumour materilal was removed . —

1T
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TABLE X 912

Serum ’Serum Rodent uleer | Rodent Ulcer
Diseas alone jalone +1 c.om 4 1.5 c,om,
2 Cyctl. i 1sh ciom, | Seriwwn Serumn
T, Rodent ulcer + N + +
75, Carcinoma of Rectum 0 0 0 +
76. Turunculosis , 0 L0 4+ -
Tle Syphiilitic #lomsitis 0 P 4 ne Q B - .
In none 6F bliegse was Slie Sermn NASmoslonin~sialicd.

A 4

I whe Tirst two cases the blood was removed at timei of operation;
in the last %“wo cases probably less “than four hcﬁu'rs elapsed be":;ween a
meal and the time of veni-puncture. The reao’cion zave three false
1nc11ca," ions out of four, Théeé blood seruwn of.the rodent ulcer did not
. show evidence of any ferment activity against the protein of its own

tumoux .

@ @ @ e @

A celluvlar carcinoma of the breast was used as substrate in

the following 8 cases:

TABLE XTI
Disease Serum Serim Carcilrnoma Carcinoma
alone alone <+ 1 c,cm, ~ M,5 c.cm.
l.CyCimalleh c,cm, Serum., Serum,
T3 Epitielioma of tongue 0 0 0 0
2.Carcinoma of Rectum 0 0 0 0
80.Tpithelioma of hladder| - O + 0 ++
8l.Locomotor a‘caxy 0 0 0 0
82, 8%cro=-iliac {isease 0 0] 0 S
83, Renal calculus. 0 0 0 s
g4.,Papilloma of rectum 0 0 | 0 4
88, Cholecrstitis. L __ O 0 | RS U - S
Tn none was +ie serum haemoglobin-stained. In 0,81 th

tlood was removed lese than Four lours after a meal; sewe in the otlers,

all operatilon cases, it was withdrawn at the time of operatlon.
In the 3 cancer oases, tle action was positive only in 1, but 1t was
positive in U oult of “lhe 5 onmna,l gnant cases, .
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In another series (Table XII) %..e seruus were hested sim ultanecusly
ageinst fovr different cancers: (I) a carcinoma of tie Zr ast; (2) an
epitlclliome of the cervix whilecl 1% was imposcible to free from tlood;

v e

(3) a protuberant epithelioma of the vulva; (U) ax epitlelioma of +the

tonsue,
TABLE XII
_ Serum | Marmary | Trerine Vadlvar BEpiti- Lingual Cazer
Disease, ; alone | cancer |Cancer elioma 4- seruvm
j +cormy  |Feerum. + serua e
I C.cmitioe) [-Com {Fece, /vccm] 1M2cn [c.Com | 1T comm. | o com. & c v
e e s e e R R B e et Ll DI [PPSO (PRI SO bt - -
86,Carcinoma of 5 T
Breast. - ++ - —

— + -
— + —

1
5

OO OO0

£9. " - |+ | - -
9C. " - |+ - -
ol. & — 0 — —
92.Carcinoma of

Werus. + + - —
93, LB 0 . — -
9";'.. # - O

95,Carcinonsg of
Rectum
96. "
97.Carcinoma
of Vulve
98. Dental cvst
99.7Tistula in

0
- e+ | -

i
++ o o OO0 O0O0

-+
I

+

- 1o 0
0
0

+
T

'S5 O 00 0O OO0 O0O000O
O O 00O O 000 COO0OOO0O
I

[

© 4+ o% * 4 wo@ ooocooo
[

4+ 0 oo ot oto ococojoo !

anc - - -
lOO ihrold of
UVterus |0 10 |*+ _,K,:t” —-__Hr| -

Tone of the serums was vlood-stained.

I we consider all %he cancer tisiue "subsbrates™ogether, and imagine
tiad one will supply Uhe deficiencles of anotl:er, we should find “hat

in tle fifteen cases cancer was picied out in all bubt one of the cases

Tur by the same method we would be forced to agree tiwmt the reaction
was positive in all tlree non-melignant cases.

Wit} the mam-ary earcinome substrate only ¥ canceér serims out
of 12 gave positive results, and all 3 non-malignant cases were

positive; witlh the uberine cancer subestrate 9 cancer serums out of 12




gave positive rezulis, and I of the 3 non-malignant cases was positive;

witl. the vulvar cancer sviostirate Y cancer serums out of 12 were
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reswits, and of the non-malignant cases 1 was positive., Tue marmary
carcer substrate omly succeeded in pleking out 1 of tlhie 6 cases of
narmary carcinoma, tlhie uterine cancer substrabte plelked out 2 of 3
cages of vterine cancer, and tlie vulvar'oanoer substrate plcked outb

the case of vulvar cancer.

@ @

®
®
®

To sum up, the results of {lie clinical application of Abderihalden!s
metliod to the dlagnésis of cancer in 100 cases, 51 of which are
known to be cancer and Y9 non-malignant, show us that the reaction
was positive with 28 cancer sera l.e. 55 per cent, and also positive
in 18 of the non-cancer controls i,e, 37 per cent. The method,
therefore, is without diagnostic value, elther taken by iteelf or‘

as an adjunct to other uncertaln indications.
@ @ @ @ e
TITERAL COWSIDERATIONS of the RIACTION,

4 is necessary, in view of the adverse results Lere obtaiﬁed, that
corntrast so etriltingly witlh those of. the brilliant and deservedly
Lonoured originator of the theory and witi: ti:ose of EQS e Y OUS
disciples ir all parts oi Bupope and Amerlca, to search out the

factors that led Lo the amazlagly mistalken clalms, as I consider tliem

Sy

14
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to Te, and to slow as well as I cen, tlabl wy own resulits are nob due %o
errors of tedhmique or o blassed misundersianding. It geams 0 e
that tle theory oriclanated from tlhe readlngs of some preliminary
experiments, It mar be that those readings uncorn soiovsl exaggerated
the facts; +the fundamenval observations were not made sufficiently
indvbitakle for a great structure t2 be reared upon them; and the
observer, lLaving satisfied limself +that a certaln result was to be
expecied, and Imowing exactly whav he lad to deal with when identical
experiments were repeated, could not avoid obtaining readings similar
to the original, If the repetition of tlie experinents was entrusted
to a disciple, as 1t probably was in a busy laboratory, there would be
tlhe greater cliance of‘the orizinal views being substantlated., Whether
or not that be an ungenerous supposition, the fact remalns that the-
furdamental experiments do not cover a sufficlently wide fleld, and

it is obviouws that a great junp was made from serum reactions to
substvances quite forelgn to the animal body, to serum reactions %o

substances natural to the body. The experiments witihh the serum of

| pregnant women, viewed timough the eyes of tie impeiling theory,
would at firdt seem to Jjustify tldis junp. The same phenonens were
found, and these were rendered all the more Pplausible since the
serum of many non~pregrnant landividvals failed to gilve then, TFalse
results would crop up, however, as the numbe:r of the latter cases
inereased, Surprised al tlese, an entihwsiast would seelr causes

cor reiecting them. If all blological laws were as dependable as
the movements of the stars, ¥tlien there would be 1little scope for the
malding of errors, and research would be unromantleally monotonous,

Tre unexpected false results would be assocliated witl soue

accompanying phenomena, and a causal rela iongelilp bebweeon tvuen would

-..u
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be aszuned, so that on tle recurrence of false resulis and tlelr

sccldental asscciabion witlh such conditions one would Teel in a

position to reject tiiem. I the course of +time otler phenoniena
would be foind in association witl unboward results and agaln means
would be found to reject themf This seems to have heen the history
of the Abderhalden reactlion, Now it bristles with hypothetical

fallacles that have well-nigh obscured the reaction itself. ;

@ @ @ @ @

During the currency of the eclinical experiments and bYefore any adverse

tlcism of Abderhalden's itheory had apveared it seemed interesting

to me to ascertain 1f by scome other simple mebliod of estimating the
effects of proteolytic enzymes we could obtain confirmatory evldence,
An application of +the Sorensen—Sehlsf formaldelyde titration methoed

suscested 1tsellf. Thils depends on the power of an aldeliyde to alte

n

the reaction of a neubral or amplwlberic substance containing both an

éﬂﬁﬁ4 and & carboxyl group. Sucii a substance on titration with an
alkali will he fornd to he neutral or very slisghitly acld, tutbt on the
additior of Fformaldelwvde the amino group will be replaoéd Wy methy-
leneinmino acld, and the definitely acid reactlon of-the latter can
be estimated by aliall titration., If we tale a simple amino acild
lile glweocol tle reaction would bet

GHZ(;nz,.COO H<4 HCHO = “40‘+'CH2(E:CH) cooH
A peptone 1s composed of a mixbure of anmino aclds and complicated

)

uhstances witll the characters of polypeptildes, the latter bein

6’2

C. ~ ' Y a] g
rormed by +the aggresetion of twa or several amiro aclds. Thus
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glyerylglyeine, one of *he simplest of polypeptides, 1s formed b tle

conpling of twoe maelacules of lwrcocol:
CH,5{IHo).COO0H 4 CH5{ITH2).COCH = Ho0 4 CHo (o), C0,¥H, s, CCOH
and thils polypeptide on lLydrolysis will give us two molecules of
glycocol., Mow glyeylzlyelvie treated witl formaldelrmrde will give us
a methylenelmine derivdtive as folldws:
GHg(KHZ).OO.EH.GEECOOH-P HCHO = CH,(IT:6H),.C0,1H,CH.COOH + H50
in which the_amino group (ITHo) iz replaced by the metLyleneimino
group (H:OH); and every molecule of the substance will requilre one
molecular equivalent ¢f sodiun hwdroxide “o nevbralise it
prenolpihlhalein, Bubt as two molecules of glycocol result from +le
hydrolysis of clyeylglyeine these will react with formaldehyde %o
produce two mo“e ex of metlpleneimdlno acld, and thoese two latter
will require twice as muelh soldium Iiydroxide for neutralisetion as the
methyleneimino derivatlve of glyeylglyelne from wiich they have beeﬁ

ovtained hyd:olysls)seeing wuat the devivative corbalns twice as

much of the acid carboxyl group (C00H) as the orisginal substance

CH2(T3C0H), 00, 1TH, CHoCOOH+ 1 YaOl = CHp(IT:CH).CO.IH, CHp, COOTa 4 Hs0
2
2CH, (73 CH), COOE + 27a0H = 2 CHy(T:CH).COO0Ma + 2Hp0

If we treat a solublon af a dizestlon product combain ng polypeptides
and amino acids with Fformaldehvde wa shall requilre a certaln amount

of sodium hydroxide for neubralisation, bWubt 1f suel & solution be

‘3‘

praviously hydrolysed by Tferments we siall require a lerfer quantity

of the all beecause amine acid and carboxyl zroups willl be seb free.
Tence 1€ a certain pepbone ls dlzested with a substance iun wilch we
suspect a proteolrtic enzyme,and the acldlty aftver the addltion of

formaldeiyde 1s estimatei,ﬁhe inerease of aclditr will enable to

217




leteot e presence of Yhe ferment, “'gii?
Tz my experiments I eadeaveoured to compare tlhie regsults of

Tresh and of heocoted serwn, The latter was subieched to a ﬁeﬁper&tvke

o3 5806 “or an hour In tihe hellef thatntle specifie proteslybic

ferments of Abderhalden would be destroved. At a later date Abder-

halden himsel? conflrmed +the suppositi on tlat hls ferments weve rendered

Inactive at such a teLperﬂﬂ* ure ., Placenta or cancer tilssue was

-

prepared in

-

tile ordinary way and then desiccated in vecuo over

suiphurie 1d and finally pulverlsed, Tubes were put up in parallel
econtaining ler, of the powered "substrate" and 1 c.C. OT Le5 c.c. of

the fresii serum in oune case or tlhie same amount of inactivated serum ;
in the controls, togetier with L0 c.c, of distilled water, Toluol

was floated on tlhie surface of the

-

hes were

were addis

- P T~
pregent we 8.0

wnder any cir

eivier owing Lo

several hours,

lhappened with powdered placenta, The serum was from a pregrant
woman and it zave a posibive Azderhalden reaction by the dialysabtlon
mebhod, A mixture of 1 gr. of placenta and 1l,5cc of servm gave at
once a zood pink colour wiil 2c,c. of decinormal soda, tie foi?i}in
adled being neutralised till 1t gave Jusbt a very faint pink ee&eé;.
With 1,5cc of fi esh serum and 1 sr. of placenta and 20ce of dighbilled

d, and

. o . n Nl
v3ls on exposure of

tuke

LY

incubated at 3700 for about 2% nours. 10e¢,o.
ously neutralised vo phenolphtlaleln by sodiun

tiie mixture titrated, If a proteolytic fermeunt were
1d euxpect a difference of 2,5 to Mec or more: bub T
cumsvances we should axpecet a slight rise in acidity

the ecldity originally presenv o

o

e

Tie followink experiment out of

s to prevent putrefaction and

to a sligit dezree
golublon of peptone to 37@(; for

several shows what

%l

Iydroxide
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water, the mixwture velng lncubated for 27 Louvrs, we got o tibtration

of 10.2, and a ftitration of 10,7 vierc only 1 cc of serum was used,
Te controls with tlhie Lieated serum gave titrations of 9,3 in hoth
cases, In anotlier series of erxwerincnts with Lieated and unieabed

gera and poewdered gastric carcinoma tisoue we got readings of 11,6
_and 12.8 respectively (seruw from a rectal careinoma), 11 and 11
(serwm from a manmary carcinoma), end 10,2 and 12,4 (serum from a
case o7 cancer of the uberus), Tie uge of sueh powdeéed material
did notb t;erefore give any indications of proteolytic activity on
the part of the sera, We tlierefore obtained from the Hoechst
Laboratory a epecimen of placental peptone which was prepared under o

tie directions of Avderhalden. Thils was employed in the quantities

of 0,1 gr, with the results showm in the subjolned table:

TABLE XIII

Soreunsen titration after 24 hours.

Serum from 1,5 cc fresh serum 1,5 cc heated serum Difference
T 3.6 0.6

2 monviis Pregaancy .,
Cihorionepithelioma| 3,7 , 245 0.2

Uterine carcinoma | 3.95 3¢5 : 0,45

Cancer of breast 4,05 ' 3.5 0,55
Cancer of rectum 4,2 367 Q.5
Yormal case 3,8 3.4 0.4

L e —

mhe differences glven in the table are not specific and are mucn too
small in comparison with what one could expect 1f ferment activity

had bheen in operatlon,

riehaelis and von lagermarck (Demt.med,Wocl,,l914,IL,217)



locubated the seruwm—subgtrate mixture and, afier rrecipitating the

0

4

proteins witiy colloidal ferric Ipdrate, estlioted tie anount of
nitrogen in tiie filtrate. Ther were unable b thim metliod to

demonstrate any constant Lermeut action in +the case of Pregnant sera

or any consvant difference from other sera. Van Syke and Lils
collaborators (Journ. of Biol,Chem,, 1915,XXIII, 377) precipitased
the protvein Trom the incubatéd serum-suvstrate mixtures witlh colloidal
ferric hydrate and estimated by their "micro-amino meﬁhod; the amount
of free nitrogen in the evaporated flilirate. Tl:iey found tliat pract—

ically every serum, whetier from a pregnant or a non-presnant

individuael, showed protein dlgestlon when incubated wilth placental g
tissue Pprepared according to the rules lald down by Abderhalden, and
that the range of individual varilation in proteolytic activity was : a

wide, The range covered by most normal sera was identical with

that covered by wmost pregnant sera, thousn tihe average in +tlhie former
was somewhat lower than tle average in tiie latter, but +the difference

Y

was so0 small tlhiat thie reaction was quite lnmdecisive for eitier

positive or negative dlasgnosis of preznancy. Tuey also Found that
carcinoma *tissue was digesbed to about tihie same exbtent as was placenta.
A reading of their protecols would seen to indlcale that human serum
frequently if not always, shows & certain general proteolytic power. a

My fizgures Just glven support tuls, although, owlag to the smallness

of the dlffercnces, I am not disposed Lo attach much importance to
the results. Since my paper was publisied numerous Investlgations
have heen made by blochemists employing varlous tecimical metiods
and an almost wmiform agreement has been reached that there is no

et Aean T o e
evidence in the serum of pregunant or diseased individuals or in




experimental animals ol any specific proh eolytic enzvme,

THE SUBSTRATE,

From tie polnt of vilew of the theo¥y orf the reaction +he proper
Preparatlon of the organ or tissue that 1s to serve as substrate for
tlie "specific proteolytic ferment! is of the whmost importance. In
tile case of placenta, & similarly with oblier tissues, the fresh

organ 1s washed free of b»locd until a Ysnow-white tissue is obtained®,

Lev 1t e sadld at onece that such a result is impos-ible. Tue method
have adopbted is to remove tlie adlierent blood eclot, comnect the
umbilical veln witl tlie water tap, and let +the water flow through it
for about two hours, At the end of that time the placenta should be
Practically colourless. The membranes are now removed, tlie placental
tissue 1s out up loto walnut-sized portlons, and tliese are kneaded in
frequent changes of salt solutlon for anovlhier hour. Thereafter,

the pieoes)having ween cult up into smalileyx fragments,are put inte
ruaning water for a few hours, As these pleces lie in the bath they
appear to be culte wilbe, bul if tiey are talen in Lulk and the

o

water expressed frowm Tlem 1t will be found tuat they still preserve,

no matter how long or how thorough tie waslidng, a faint colour,

e

which, in the case of the placenva, 1s a low—toned wiilte or pale
ivory. Every tissue tiwat I have tried preserves a faint tint proper
to the partilcular organ, and a "snov—wilte con”¢mlon cannot be

produced, It

{=te
et

specially dlfTicult to get cancers free fram blood,
I have used only fresh operation meserial and though there has been
a large sbtock at my disposal it is seldom that we can get timour.
maberial exactly sultable. IU is very doubtful if the presence of

; wr , -y T B T —
small traces of blood — or even very large amounts, for thal matter

I
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has anything to do with the false reactions. Tven supposing we 222§
adnlitted the possibility of some obscure ferment in tihe serum capalble
of actlng on the very minute traces of bHlood s5ill left in the washed
tissue, s0 as Lo glve suflficient amournts of diffusible substances
detectable witii ninkhydrin (a ratler large supposition) — thabt is %o
say, Blving a positlve reaction where a negative reaction is 4o he

- expected = tiie Iypotlhesis would not account for negative reactions
where positives are o he expected according +to the theory. I have
obtained sucii ne;aJive reactions even In pregnancy, Tie tissue that
is to serve as subsitvate ils hoiled in ddstilled water, to waich a

few drops of acetic acid are addied, tien for several times in
1.

distilled water alomne, heln: well rinsed hetween each hoiling, wnbtil

the bhoiled water, wilch ought to be about five times the volume of

tlhie tissue, ceases Lo give a reaction when 10 c,cm. of it are bolled
with 1 c.om. of 10 per cent., ninhydrin solution. Any one may easily

satisfy Ldmself vliat even tlien tliie Lolled water may show a violet

colour when stronger concentrations of niniydrin are uged, and I.
have always gone on witi the bolling vntil tlhe water Waslcolourlesé
to as much as 2 c.,cm. 0F the ninhydrin solution, Placental and
otlhier tlssues wary very much In the number of bailings they requlre
hefore they are suiltable., I have often noticed the curlous fact

that +he bolled water wmay Five a colout with weals concentrations

and none at all with stronger concentrations of ﬁilszwin. The
explanation of that fact is a question for chemists, but it is a
point %o bear in mind thet ninhydrin may fall to defect the presence
of protein produvts simply because it is too strong, just as 1t may

also fail 4o detect tlem because it is too weak., I have furiuier




observed tias tlie water of tlie tenth Lollins of a tissue, for examnple,
wmay bBe colour—Iree to minlndrin, whllst thot of Zio twelll mar silve
tixe reactlon, Once laving zot the waber colounr—Lree, 17 the tissue

be allowed to stand, colouwr reactiocns :m_ag--“m akeire— Lo semd ovialned
afver varylang perlods of time, sometimmes witidn a Tew Liours, Sone
tissves seem to be very um waﬂil.e in this respect. The nlnhvdrin
reacting substances Townd in the bhollings of “issues are diffusitle
throush the dialrysers, and even though we vest tiwe 'tissue Imnediately
‘before use, as we always Jdo, we may be sure that there is always
a cervain amowmt of diffusible substances from our substrate — apart
from any othier factor - capable of conmbtributing Lo +the result.
One of the hypothetlcal fallacies tlat Abderhialden has

recently detected 1z “lat the connective %issue 1n the organ acting

as substrate may itsely be attacked and broken down %y some intruding
ferment ; there may be some leslon of tie commective tissues in the
ndividual who furnlsiies the serwm, Tods reduces the reactlon to

a Parce, Tor there is no organ devold of commnective tlssues and no
organ disease lncapable of implicating them. Besldes ,:he latest

Le

method he adownts in %tie predaratlon of his substrates ;,7 pounding

of the +issues in a mortar - is caloulated to get rid of as rueh
parenchyma and to leave as much conneotive tlssue as possible., The
great difflculby in the preparatlon of cancerous mabterlal is to get
vid o the bleod and vet Lo leave tiie cancer cells in thelr coanective
tigsue stroma, e more celluwlar the canceyr tlie more easlily are
hege cells removed by washing, and the fach that the connechive
tissue stroma renders the blood vessels of a wellignant tusour s0

xceedinsly tortuous militates - against the freelnz of the tissue Ffrom
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blood, In tlds case tlere are only two ways of Tevulng suitable

" " . a ) .

substaates ~ ecitler %o out very tuln ellces of the twour, mnviing

tlhe risk of losing the epithelial cells, or to weliech tuiour afbery

tumour until we Jight upon somebling sultahle abt lash
It has been imasgizned tlat in hle case of a blood effuslon a

Terment will »e elatorated arzeinst tlie corpuscles of that effusilon,

A

woconsequently, 17 any tissue emploved as substrate should contaln

gserwm of that case wonld in tliese cilroumsetances

\D

,,4

some Hlood, then bl
ke capable of ziving a false reaction, I have already pointed oub

that I could find no evidence of tids in experiments on rabbits., I

have, however, used as suomtrate pure blood olot, boiled free of i

ninhydrin-reacting subetances, and tesbed this with fifteen Serumns ,

one of these heing from a case of cerebral apople: and nmost of the

ovliers from cancer cases Ir wiilel local haenmorriages were ovident,

wilth +tle resuls ZTlat in no single case was vliere th slig”test‘ -

suspiclon of a positive “oacvlon. Again, a‘piece 0f cancerocus tlssue =~ ‘i
e

a marmary carcinoms — corvaining rwell Tlood was Tortiwitl boiled
witlhout any preliminary wasiking, and bteasved wibl. varlous serums; it

neitlier pilcled out all *thie cancer sermms nor gave reactlons with all

m°rel" he @w"e\,g_, or mlsheh %ved ags obtlier substrales

fafnd

the non—cancerous; i
serupulously prepared accordling tc tihe regulations, (Ve TABTR LY
lanze (Blochem,Zeitzely, 191'%, vol.LXI, ».393) anongst otlers also

Formd that thoe presence of blood in tle subsgtrate had no Influence

on e result of the reaction, Bulleelk {Lancet, 30%L Jan,1915)

subsequently found that by preparing two tsubstrates® from the same
placenta, one being frec of blood mld tihie otier boiled without tie

- o LI

hlood heing rewoved, tie same reactlons were onvained In boll cases,




But whatever thegretical ohjections be “Lrougit azainst Lle 225
reliabililty of tlie substrates that I have used, whetler it he +tlab
viey were not absolutely snow-wilte, that tliey still still held in
splte of our care minute traces of Hlood, tuat tiey were too un—

gtable, or tlat they contained comnective tissue, the eriticiem

guite loses 1ltvs polnts if we can cet false reactions witlh ®suhetratest

-

That are beyond susplclon. I triled

Cl.

Ly therelore, as Ysubstrates",

. |

illzed sporge,

[
>y

pleces of ster caolin, and glass wool, In-this way

39 serums were tested; I obltalned T well marled positive resulis.

Sutsequently PLAUT (Muencii,lled,Woeli, 1914 p.238) obtained positive

resulte where Le used as "substrates' lmolin, barium sulphate, tale,
and Kieselguir, Like himn I bave also unotliced reverse effects

that 1s, reactlons of the controls without substrate, and no reactions
wibii the serum and substrate) in some cases, but the same thing has
accurred several tlmes in the crdinary: procedures. It willl hardly

te argued oy tiie most ardent bhellever in tiie Abwehrfermente theory

that protected ferments are elaborated wlthin the animal body
’oapable of splitting up into peptones or amino-aclds such substances

as sponge, Jlass wool, and leolin, Such an experiment is sufficlently

gtriking o prove the worthlessness of the dlalysation reactlon and
I am convinced that the ilmportant point in the reactlon is that the
substrate, owing to 1its physlcal nature, spllits up the serum, and

not so ruclh the serwma that splits up the subsirate,
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T a2l nave witidrawn at least 20 c,om, of Llood Trom the

!._.l
Q
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median basgilic or cepiialic vein direct Into sterile certrifuce *ub

fuge tvtes,
Ir. the middle of tiie wocl plug of <lhie tube tlere is a lenghh of glass
tubing (2 inches of tubing of 0,5 cil. bore) projecting on both sides

il the plug: the external end is connécted wilth three Incies of
rubber tublng at the other end of whilch 1s a wide bore Record needle:
the latter i1s inserted throuzlh the wool plug of a Wassermann hest-
tuhe: and the whole apparatus 1s sterilized in the autoclave, Tae
skin of the arm is well rubbed with etlier and the vein rendered more
prominent:by The application of a tourniquet.

Trie blood i1s allewed to clot spontaneously, and the serum
removed arver a few hours or lmmedliately by cemtrifugalization; 1t
does not matter whlich., Some serums, evern from normal cases, are
haemoglovin—tinted on each occaslon on which we examine the blood;
it seems to be a Lealtly asbnormality. We Jdo not know the reason of
tiis. Abd@rhalden has iusisted from the heginning that Iamemoglobin—

- stained serum shiould not te used, as the presence of lLaemoglobin
Indicates that +tle corpuscles lwave brolten up and shed inte +the
surrounding fluld tielr encdocellular ferments, some of wiilcl: are
bournd to be proveoArtic. Either thls is a purely hypothetical
obiection, capable of suostanﬁla ion or otherwlise, or it has been
involred to discount false positive reactions, and, as haemogloblin-—
tinted serum 1s¢ noﬁrunoommon, a relationship between *ie two lias
heen drawn, The mere presence of naancslobvin does not glve rise to
reactions in the dialysate, I have carefully noted tlie trehaviour

. -

o haemoslobln~tinted serum in over 20 cases, bul false posit

(=1

Ve
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reactions 414 not seem to Te as frequent i1n these exxperiments as in
tiie case of normally coloured serums,
Lanze (leascit.) hag arrived at tlie same conclusiocn.

Aniother point onm which MAcderhalden lays stress is that if the
blood be withdrawvm from a patlient within four lours after a meal,
the serum may produce false positilve réactions; This, agaln, is a
- hypothetical objection, and by meaps of it one is emabled to explain
avay rost of the adverse results. It way be said thas tie klood
after a meakl,onﬁains Tugltive proveslytic ferments, or tlat there

is a temporary accretion of free amlno-acids, I% is probable that

the latter is true. Indeed, Costantino (Biocliem, Zeltschr. 28th fﬁQ
Sept., 1913) had shown tlat the blood of fed animals containsmore
amino—acld (formol-titratalle nitrogen) than the hlood of starved

aniwals, but e fouad tlat the excess was anchored to the corpuscles,

and was not free in the plasna,
Later Pulloek (locecit.) Halysed the serum of fasting ravbits and
of those which had been fed tihwee hours beforehand, and found that
the increase In amino acld-in thie latter series was too small to be
detected in 2 c.c, of the serum.

In our own experiments, even supposing tie Presence of amino—aclids
in bhe serum had something to do with the production of colour
+

reactions in the dlalysatve, yet a positive reactlon ls not reckoned

b a mere presence of colour 1n a slngle dialysate, but by the
comparison between the colours given by a test and by 1ts controls;
and tlie factor would be equal in both. T have always noted the
relationshilp to time of last meal, and a conslderation of tlhe tébles

will show +hat the lLiypothesis does not Liold geod in practice. Still,

v
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avever ovgjectlon Uaere te to tae usage of serum taken Froma patient
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wio ds not In a fasting condiliion, it must be admitte hat 3t 1s wolk

nigh dmpossible to amass any large nunber of obeervations under sueh
ideal ecircumstances. Our heblis are sueh —~ and +hls applied to Ger ANy
quite as muech as to tihls Country - thet seldom more than Four Lours

-

elapse velween meals of some sort, except when we are asleep, and

},.l
&

any investicator would have little else o do who abvttempted to obviate
the zypotiietiecal fallacy. I Lave been foritunate in camplfing with
the requirements in tlhie great majority of my cases, for the bhlood

was vemoved ab tlie time of operavion, when a minimm of six hours

had Intervened since the last meal. I have, on the other hand
? ?

examined blood talen actually dﬂ%inb, or shortly after meals. It does

1ot geerm to malie the slightest difference.

I7 a nuiher of serume be tested, using dlalysers of apparently

equal permeability to peptone, it will be found not infrequently

that the d;aly ates react to 042 c,cm, of ninkydrin solution — that

is o say, they allow gome constituent of serum to pass throuzgh in
gurficient amount to he detected 1u the ordinory way. Other seruns,

cive sufflclent gquantlties to he detected with 0.2 c,om,

P
2]

again, do not

e dialysates in tlese cases with slightly larger

it
e

15

but if one tests tlk

amounts of ninhydrin, it will be found that in practleally every case

some reacting susstance Las diffused tlirougli, Tels shows that seruns

thoyeh varying in their conbtent OF diffusible nirhydrirn-reacting

. ) , 1.
subehances always furnish a certaln amount to the dialysate, I have

R~ A

dieiweated dialysed against ruaning water for several Lours serums

: o R . L v .
whick previously gpave large amounts of reactling substances to the




distilled water, and finally dialysed %his agaln ez inst distilled 229”

water and I have foundaubliat this ﬂialys.& agolnst muming watér'did

—~ e o~ ~ - Joa AT T er ma i Ay am o wany pmide of an - 3 -
nov succeed in wholly redmoving, somebimes nob in'apprcr“aoj"

diminishing, the diffusible subetances, This shows that the serm
is not a stable material, but ls splitting up progressively; 1t 1s
partly anm inheremt characteristic of serum, and is partly due to the

action of the distilled waber,

£

THE DIALYSATION TURES,

- fpecially prepared dlalysation tubes for the reaction were supplied

by Sclhleicher and 8chwull No. 57%a. These are supposed to be imper-—

meakle to protelin, but permeable to peptones and other degradation

producte of proteins, and, though they are sold s having passed .

~the tests, 1% is wilse vo satisfy oneself on the point, In the-
first consigmments it was found tiat a Talrly large perceuntage
were permesable to proteln, Wut iun the more recent comparatively
few failed to pass tie tests that Abderhalden demands. They must

te subjected frequently to these tesis durlnz the course of the

experiments, an? if tlhe dialysers be nuubered an¢. at any time one

is found faulty the cases in which it has beer used since it lasb
passed the examinatlon will have to be rejected. In testing for

the impemmeability to protein, 2,5 c.om. of a 5 perfcent. suspension

of fresh ezg albumen are added to each tube, and this is dialysed




against 20 c,om, of distilled water for sixbeer or more rours, and 231}‘
the dialysates are tested for the biuret reaction., IF the reaction is
positive, the correspondinz tube is reiected, It is very difficult,
1f not impossible, to e certain of detecting weak biuret reactions,
and in every case I have repeated the test of the dlalysate with
ninhyérin. It 1s true that the two metheds do not give strictly
comparable resulis, It 1s considered by Leonor lMichaelis and v.
Lagermarck (Deut,med,Woch,, 12tli Feb, 1914, p.316) that the biuret
reactlon 1s not to be depended on, at least when performed in the way
tiat Abderhalden recovmends, They assert tliat tiey can in the same

way ootaln bluret reactlons with distilled water, and they recommend

the test of the dlalysate with sulpho—salilcylic acids As this is a

fairly delicate reagent Tor albumen I used 1t in the latter part of

my work,
The second requilsite is that they be permeable to peptones
and all equally permeable. IT we test a stock of dialvsers with

slllk peptone, W”loh is supposed to te a pure peptone, boiling the

dialysates with 0,2 c,com. of ninlhydrin solution, we shall ind tnat
differences in dephly of colour may be made out, showing that they are
not wniformly permeable, and we must reject tie eY*remes. The o

differences 1n permeadllity can be shown much pet*er by using Witte's

peptone, which is an lmpure peptone. The individual differences are
ery marked, and it is practically impossible to get aj large series

of absolutely comparable dlalysers, At first sight 1t might be

thought +hat by %taling a large sbock of dlalysers, and by estlmatlng
vhe depth of colour in the corresponding dlalysebes by means of a

e mizht arrange ovr dilalysers In orler of permeabllity.

E

colorimeter,




UnTfortumately +tids is not satlsfactory for tie reaso&l'hat the
acvual colours, as well as tlie tints, Jdlfler, and no strict
comparison can ke made, Yhat is more important 1s that +tlhe permea-—
Lility of é@y single dialvser 1s not constant; it decreases or
increasges by use; and what are to-day strictly uniform tubes exlidbit
in the course of time various differernces. Ve may galn an ldea of
thelr variation b nmulering them axnd observing the results they zgive
witl: serum fTOm time to time, The differences between them can be
brought out, Voo, by testing a swall batch with one serum and noting
the deptiis of fiie colour reactlons of tlielr dlalysates with lncreased
quantities of niniydrin. We lhave, therefore, +to take into account
two factors affecting the reaction, zmnelJ, viat witihh wmlform
dailysérs Gifferent serums vary in the amount of diffusible
substances and that with a single serum dlalysers vary in the
amounts of nlnbydrin-reacting sulstances ﬁhey allow tp rass, The
only way, tlierelfore, to be sure of obbaining reliable readings
in practice leg to manlfold tiie tests and controls as far as the
quantity of serum permits, and to strike a Jjust average. I have
never depended on single tests; they are wortiless, It will some-
dimes be found that tlhie dialyser corntaining subsirale plus serum
gives to the dlalysate a less amount of ninhydrin-reacting substances
than the dialyser contalning serum alone., Such results and dlglysers
must in kKlndness bhe rejected before giving an opinlon on the
diagnosite value of the reaction, but must be borne in mind when
considering the worth of a theory that relies for its sdtostantlation
on such flckle means,

The following ig a typical experiment out of several that will
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show how positive reacltlons wmay come aboub:

The serum used tlhroushout was from a non—dregnant Female, The
Placental -tissue wag boiled vepeatedly until. tle waber was colour—
less %o 245 c,cu. of ninhydrin solution, Tie dialysation tubes were
cliosen as being as nearliy uniform 1v their permeability to ellk
peptone as it was possible to Judge Ffrom tie depth of colour:which
tlhielr dialysates gave with ninhydrin. All the tubes were }ncu“ated
Por sixbteen liours in tie usual way, and thereafier each dialysate
wag boiled with Q0,2 c.om, of ninliydrin, the resuliing colour was
noted,»then a further 0,2 c,cm. of ninuydrin was added, %le vesh
tubes again being Woiled, and cumce again tils proGedure was re—
peated,

Tubes 1, 2, 3, %, 5, contained equal amounts of placenta
with 1.5 c.cm, 0f saline solution only. The dialvsates remained
quite colourless to as much as 3 c,om of ninhydrin solution, so that
here apparently we may rule out of accoumt any contributory factor
from the placenta alone. ) S

Tubes 6 and 7 countained L.5 ce,cm, of the unhieated serum only.
With 0.2 c,cm. of ninhydrin the dilalysates were gquite colourless;
wiltis O;M Co . bothvgave an equal falnt zolden colour; witlh 0,6 c.om,
hoth mave a 1liglrh violet colour, more marked in Mo,7 than in 170,6.
Taling the wealer as an arbibrary standard for tlie colorimeter, and
giving it the wvalue of 1, the deptl: of colour of No,7 would be
represented as 1%,

Tube 8 countained 1.5 c,om. of unheéted serum alons witl: placenta,

With 042 ce.cm. of ninbydrin the dialysate gave Jjust the Tfaintest grey

%int; with 0,4 c.om. a deep violet colour was produced; with 0,6 c,cm.




the colour was very deep. Tie colorimeter value was represensed as 9
Tubes 9 and 10 countained 1.5 c.om. oF lieated serim only, With 0.2
Coonie 07 ninhydrin tie dialysates were colourless; witlhi OulY c.,em,. a
light wvioclet colour was pro&uéed in 70,9, and a golden colour in Io,10;
witls Q.6 c.om.vKo.9 zave a warized violet colour -~ rvepresented by the
value 6 — and ¥o,10 ‘ave a 115”1 violet - represented by the value 1%
on our empirical scale, _
Tube li contained 1,5 c,cm. of heated sermun exds alon: with
plaoenta. Tith 062 o4cm, of niniydrin tihe dialysate was colourless;
witih 0,4 c.om. 1% was a Taint lilac; widh 0.6 c.om. She colour was

violet and the colorimeter value was represenied by 2%,

TABLE X1V

Tutes Conternts TWinhydrin reaction|Arbltrary colour
if dialvmates value of deepest
Qe2 0.4 0.6 tint .

1. Plac,l grs#+l.5 cc Saling =— — — -

o, _ u - - - .

3 1t - — - _

l'l'l ‘t Lol — — —

5, ff — — — —

6. Plac,l gral.5 cc fresh

serum, - Vof. + 1

7. i : i e v.fo + ‘ ' 1%‘
8. " v.f. ++ +++

9. 1.5 cc heated serum - + ++4
10 » ] - v, : . + l%

Al Plac,l gr+ 1.5 cc heated
gerum - T, ++ 235
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w18 experlment clearly shows (1) that dialyscre, parcntly mlform
in bthelr permeability to silk peptone, vary very mmeh ln permeabllity
woen actually tested with serum; (2) that all allow some ninhydrin-

reacting constituent of serum %o pass througii; (3) 4hat the heatins of

-~

tiie gerum does not aboliskh, though 1% mdy diminish, the llabilitr to
spontaneous cleavage, and (U4) that the reaction 1s not a quantltative
one. That the dialrsers are liable to allow a certain amoimt of
dilTusitle substances from serum to mass 1s practically, tlhiough not
actuaily, adnitted by Asderhalden himself, sesing +tha’ e lays such
stress on the equal boiling of the dialysates. I tried tie reaction

in a few cases willi collodism sacs instead of Schlelclher and Schulls

dialysatbion tubes, Tlhese were prepared hy smearing the inside of a
test tube wiﬁl a trace of glycerine on the point of the finger,

pouring ingy and draining off celloidin dissolved in acetone (2.5,
5, or 10 per cent), detaclking the collodion tube and testing it by
water pressure. The reoults were quite as unfavourable to Abderhaldents
theory as withh the pareciment tidmbles,

We may gain an 1lluminating insight into the fallacles of
the mmb‘od by performing the following experiment suggested by
certain observaﬁions of Frank, Rosentlial, and Biterstein (Muench.med.
Wool., 22nd July, 1913). Into one dialyser lebt us pub the substraie
alone, and into anobtlier the specific serua alone, and dlalyse then in

robatly find that the dialysates in

[
o]
=

the veual way, and we sial

hoth cases do not give reactlons witil niniydrin in the wvsnal concent-

ration. PBut let us, ab she same tilme, put two dialysers, one containing

5 b & . 2 - I~ - E L
substrate only and the other the serum only, into the same container

R WA
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and we w
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Tind that in tils case the dialysate glves a cood violet
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ual amount of ninhydrin., This excludes tle
Pousibllity of thie operation of a FTermeunb, and shows that +the resulb
1s due, in thils came, to the swwmation of two effects which by “hem—

selves were not capaile of detection.

e @ e @ @

CONCLUSIONS.

The‘oonclusions to wiilcli I have come after a careful investigation

F Abderhalde 's dialysatlon mebliod are +tlit ite real fallacies are
bheyvond control, and that the lyypothetical fallacies whiéh Avderhalden
invokes to account for false reactions have no bases, Positive
results are quite well accounted for by the facts that the #Substratest
alone, and tihe serums alone, 'give diffusible substances reacting
with ninlhydrin; tlat the dialysers vary enormously i1n tle gquamtities
of such substances wiilclh they allow vo pass in a glven time; that
serums ,influenced by tne distilled water and by the presence of a
tissue acting In virtue orf its plysical state, are progresslvely
cleaved; and tiat it is not the substrate wiich is split by the
serum so muclh ag blie serum which ls split Djhiu sghance used as subhstratae

Thegse very real fallacies gquite destroy tliie value of tile method

-
jsv]
B
Qs

ey cash orave doubts on the wiiole Tleory.
Otier investigators at a later date, using thie polarimetric
netliod confirmed tlie conclusions to which I Lad come,

But it may pertlirently be asled why we obtalned such a large

Iy
<

mmber of positive results in tlie sertm oF Pregnancy in comparison to

935




T & s o 5 : - :
Ciseased conditions, As I sald belore, I may have been unconscionsly

gemerous Lo an atvracbive tleory lu uy reading ol il reactions, hub
I do not atltacl mueli velzikX to that explanation. It mayr e tlat
Pregunant serwm more commonly possegses tlie property of heing split
up when some suitable Physical accessory is adied, sucii as placental
issue, Bub wiat seens more probahle, and in saying thils I do not
detract fron the general critiecism nor zive support to the theory

of Abderhalden; is that there exlsts in serum, wmore fregquently,
though‘not exolusively, in pregnancy ,a general proteolytic and pepto—
lytde power which we can demo onstrate by adding a sultable, though

not necegearily a

e Y

[
3

eciflc protelin or peptone, Tue serun of the
normal guinea—pig is generally credited with a fairly strong proteo-—
lysic power. I tested the action of several gulnea—plg serums on
egg y- adbumen, coagulated cancer tissue, human blood clot, and luman
Ylacenta, and it Lappened thiat only witl: the latter were strong
reactions evident. Thal seems 1o show that placental protein is a
.suitab&e sutstrate for the demonsitration of a general proteolytic
power, Pincussoln and Pelbow, 1In tie experiments previouely clted,

» -~

found that the nérmal serum of eaclh specles of animal Liad a pepbo-

lytic power against the muscle peptone of that specles only,whereas

-
}

fhe gserun o the guinea-plg lad a peptolylic power against +tlhe muscle
peptones of all otlier species tested, We may vims ever adwmit that,
more in pregnancy tlin in otier states the man serum may lave a
proteolwtic and peptolytic power against tie proteins of huwan

tigsue wore tian against otliier proteins; even taat

;o
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owing to,bheir physical configuration, are more sultable tian others

for & demonsiration of tliese enhanced pOVGfS; v
Abderialden's whole Wieory of specific guardlan fermoents,

236







238

Doubtless there were great physicians in (reece before. flippocrates
dethSBd in. the art and skilled in the science of medicine, but like the. last
Laird: of Ravenswood their "names are lost for evermoe" and with them their
teachinﬁs. The only.remains of thought that come. down to us, preserved by the.

‘ rhapsodlsts, are the Homeric. works and other poetical fragments. Medical
digcourses.at no time have been of sufficient general appeal to be kept allve by
voral tradltlon. In the nature of uhanS a great contribution to art is a thing
of bpauty, ‘apparent and appreciable for all time, whilst a great contribution. to
science,ﬂthough.it,may be ephemerally distinct, and whike it never passes into
nbthingness, is in the long run merged unrecognisably and anonymously into the
growing mass of truth. We may delve with pleasure and. great profit into the
pollte letters of -long ago and feel refreshed by so doing, but the reading of:
scientific writinds even a couple of denerations old is as exhllarating a pas}ime
as a visit to the tombs of our forefathers. . However, it behoves us on’ occasion
to make. the dutiful pilgrimage, though we feel refreshed only when we return:to ~ ~.%;
the. presant The scientific process is essentially a-forming of the comparativel:y ‘
shapeless, and it is not without interest to watch the rouah~hew1n5 of the old: L
‘piloneers, since in many dﬁpartments of medical. knowledge our ideas. are,. we. must o
confess, stlll shamefully crude.

In the early Greek writings tumour-growths as a whole were not
sharply defined from other condltlono,: they were-spoken of broadly as. swelllngs.
The word in. common use was @uua,,and it is a-mistake to.interpret. this in. any
partlcular instance: as cancer or even tumour in our sense, as some wrlters have.
done. for example, Wolff (Le hre von. aer Krebskrankheit). has cited the. gase of
Atossa as belng one: of mammary cancer, : and recently Ewing. 1n his book. on.
NSOplastlc Dlseases copies him in his error. The passage oucurs in Heroddtusi.
Hist., book III, chap.,133: -

“ardooy, TR Kopov ubw SUyarpl el Aapetou 5% yuvatxly, “Eme Tov
wactob. s@u plua, - weTd: 8% Expaytv Evéueto npdow. ocov uév 8@
, xpﬁvav HRv Ehacoov,. ‘h 3% xpdntovoa xai algyuvoudvn a@oaCe obdsv(,
N Enelte. 5k by woeg hy, wetenéuyaro Tdv Anuoxfidea xal: ol»énéﬁz&a.
| '(Atosua the wife of uarlus and daughter of Cyrus had a awellinq
in the breast which subsequently ulcarated and spread,  While :
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it was fairly small her modesty prevented her from telling anybody

but when it grew worse she sent for Democedes and showed it to him.).

» kilful beyond the physicians of his time as Democedes no doubt was, it is
vunllkely that the resources of his craft would have been able even temporarily -
V&O arresté&é a mallgnant disease, At-that time - QEO»B.V, - Queen Atossa
would be somewhat under thirty years of age; she afterwards bore four children,

and she wag alive when Darius died thirty-five years later. .(She comes on the -

stadge in the Persae of Assch¥lus as a rather forlorn motherly old Jody )
It is 1mp0531ble that she had cancer of the oreast.

* x * »

Hippocrates lived and taught at that most wonderful time in all the

world's history when the dods showered on Greece their hoarded gems of marvellous
glory, literary, philosophic, and artistic, dems that sparkle still undimmed on
- the bosom ot civilisation. The knowledde of writind was then denerally diffused
dnd we own toaay the words of the great wmaster. It is true that several of tbe
wrltlngs attributed to him were the work of followers at different dates, and a
dood edition of the genuine writinds is much needed. In those which are.
‘generally accepted as authentic there is sirangely enough only one reference to
tumours.' This is. not to be accounted for by the. pau01ty of cancer in those
days, for it was probaoly as prevalent then as it is now. It is more liknly
that some of the works of Hippoorates have been lost. The single reference is
'aorupt and brief, but even as it is it is sufficient tc let us know. that tumours
were recodgnised. though the difference between a simple and a malignant growth
may. not have been. appraclated :
| "oxbooLat wpurTals xapx(VOt Y(vovrat,.un,eepanSUSLv 3éATLov-
fepamevduevor yho. hréhAuvTal Tayewc, ul Oepamevbuevot S%, TovAuy
xpvov drateréovory.. - (Aphorisms, sect,., VI, no. 38)-
It is best to leave occult cancers alone,: for if they are treated
the result is fatal, whereas if they are left alone the patlents
may live for gquite a long time.
Ihe. word xapnfqu‘lika its Latin equivalent “cancer" meant in ordinary speech a
bréb Wie shall see later when we come to Archigenes the reason for the medical
adoptlon of the term as descriptive of certain tumourb. It is here used 1n
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in literature for the first time in its present medical sense. Ihe expression
"occult. or. concealed cancer": may mean either that the skin over it is intact or.
that 1t is situated in some internal organ, and subsequent writers take. one or

~ other of these meanings., The probability is, as far as we can now judde, that
"Hippocrates meant. unulcerated dgrowths. It is possiblP that he considered that
‘ulcerated and unulcerated tumours were dltterent pathologlcal entities. ‘Most
of- hlS sugcessors. would: certainly seen to. redard them as distinct. - There.is, h
homever, no guestion as to the soundness of his adviee-in view of the surgical
and therapeutio;méans that were then at the disposal -of the physician,

‘In the fifth book of the Epidemics, which is of doudbtful. -

authenticity, there is the following reference to cancer:- R
. Tuvaixl. &v ’AB8%potot xapulveua €yéveto. repl. To oTRHBO¢, xals
Sid TthHe OnAii¢ EPpeev lyxbp Uparmog:. énzknmestcn; 8¥: ThHE
'§DGLOC, Edavev, : Co ‘

(A woman in Abdera. had a cancer of the breast with a blood-
stained discharde from the nipple. When the,dischargé ceased'
the patient died. ) : |

'It may be. noted here that the word carcinoma had not the restricted meaning
that. we now. employ but was eguivalent to our word cancer - which is indeed but
fxthe Latin translation of the same word. In the passade guoted,- whlch is.
repeated almost word for word in the. seventh book of the Epidemics, we recognise
a case of duct papllloma. : .
‘Reading through the other remains of Hippocrates we may, ag.’ we

Lancy, detect references to tumours but they are so-confused with what are
obviously non- malldnant lesions that we cannot. separate them out. EOr
example, in ‘the second book of the Dlseases of Women there is a long account
of uterlne condltlons amonist which cancer of the uterus is probably 1ncluded
thcudh by no. means clearly differentiated. However there is a passade where
he undoubtedly connects. the tormatlon of mammary tumours with the onset of the
menopause; - ' :
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Aehuntuvouévar elol,
( Hard tumours are formed in the breast of various sizes. They do
not suppurate but become. progressively harder. These constitute
~the oocult cancers. ......... krom the breast pains shoot up to
the neck and under the scapulae. The patlents complain of thirst
the nipplea become dry, and the whole body is emaciated. ).
The above extracts are the only clear references to tumours. that I have been able
‘to flnd in Littre's text of the Hippocratean writings,

Almost four centuries elapsed Letween the time of Hippocrates and
the appearance of any importani medical work. It is very. remarkable that the
next sreat writer should have been a Roman, for during the intervening perlod
“and for long afterwards the pursuit of medicine was confined to the Greeks. In
" ‘Rome, ,apael froa the Jreek physicians, there were certainly native pr&ctltloners
of a klnd, even specialists, but no Roman, if he had any pretensions to '
respectability, would have condescended to work that was- performed by slaves.l
- How comes it then that we find the immortal Celsus in that gallery? Almost o
‘certalnly he was not a practising physician, at any rate in his native land.

A patrician of wide culture and familiar with the teaching of Greek medlclne,.he

was probably an author of rather. versatile outlook, and might have written

‘quite.as’ brilllantly on any other subject. POSblbly in his travels he v1sited

the schools of Alexandria and dained there a practical esxperience of medicine,

or he may have learned all his medical lore from the Greeks in RKome. #e have
no means of tracing the writinds from which he borrowed his information; his,

‘predecessors with the exception of Hippocrates are merely names to us.e -

Here we have an 1n91oht into the knowledge of tumours as it stood at the ‘

dawn. of the Christian era. (De #edicina, book V, chap. 23=- far?a s text).

' ' Garcipoma v1t1um tit maxime in superioribus partibus, circa faclﬂm,
nares, aureb, la01a, mamnas. feminarum; et.in jecore auten, - ‘aut
splene hoc nascitur. -Circa locum- aliqua. quasi: puncta sentiuntur,
isque immobilis, inaegual®s tumet; interdum etiam torpet. Cquan‘
éum inflatae venae guasi recurvaniur,. haeque pallent, aut liVéﬁt;
Agghnunqdam etiam in quibusdam delitescunt; tactusque ;57l99?3¥/3




7;,t155g33. Often: an ulcer is: superadded.- Ooca81onally 1t resemiles

aliis dolorem'affert,'in aliis eun non habet' et nonnunguam sine

ulcere duior aut moilior est, quam esse naturaliter debet;

nonnunguam iisdem omnibus ulcus accedit; 1nterdumque.31mlle iis.ést
quae vocant (Graeci xovBulduata aspredine quadam et.magnitudine sua;
golbrque ejus ruber est aut lenticulae similis;~fnequertuto.feriiur,
namvproiinus aut resolutio nervorum aut distentio inseguitur.

‘Saepe homo ictus cbmuteséit atque ejus anima deficit.. Quibusdam etiam
sl id pressum est, guae circa sunt intenduntur et intumescunt. Ob

guae pessimum id denus est . Fereque primum. id- fit. quod xaxénee;

a ”raeéis nominatur; deinde ex eo id carcinoma quod 31ne ulcere est;
deinde HLCUS‘ ex eo thymium. Tolli nihil nisi cacoethes
potest, religua curationibus irritantur,et gquo major vis adhlblta

est, eo magis. fuidam usi sunt medicamentis: adurentlous, qu1¢am

ferro adusserunt, quldam scalpello exciderunt; - neque ulla unduam
medlclna profecit; sed adusta protinus concitata sunt et inoreverunt
donec, occiderent; excisa etiam post inductam cicatricem tamen o
reverterunt et causam mortem attulerunt;  cum interim plerique nullam
- vim gua tollerc id malum tentent, sed imponendo. tantum -lenta o
medlcamentd, guae quasi bldndluntur, guominus ad ultimam senectutem”‘l
perveniant, non pronlbeantur. Discernere autenm cacoethes: quod .
curationem recipit, a carcinowate guod.non recipit, nemo scire:

_potg§t nisi tempore et experimento. Ergo.ubi primum id- v1tium

notatum est, imponi debent medicamenta. adurentla' si- levatur - malum,~
minuunturque ejus indicia, procedere curatic. potest et ad scalpellum

et ad ustionem; si protlnus irritatum est, scire. llcet -jam-

carcinoma esse, removendague sunt omnia- acria, omnla vehementia,

('The‘mo t frequent sites for cancer are the upper parts, eSpecially
aboyt. the face, nose, ears,lips, and the breasts of women; but- it
may occur also in the liver or the spleen.:; 000551onal stabblng
pains are felt around the part. The tumour is fixed and irregular
and the part is practlcally functionless. The surrounding veins.are
swollen and tortuous, pale or livid, and in some cases they canhot
be madé out. Some. are painful and others painless to touch,: and
-usually unuloerated tumours. are harder or- softer than the normal
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what the Greeks call "knuckle tumours" foom their configuration and
consistence, In colour it is red or dun. Surgical interference
is:dangerous for shock or nervous excitement is the direct result.

' An-injury to the part may produce speéchleésness or faintness, and in
some cases pressure causes tension of the surrounding tissues, |
This is the worst form of 4he disease.. The first stage of the
dlsease generally is what the (reeks call "cacoethes"; this is
‘followed by the: unulcerated form of carcinoma; then succeeds the
atage of ulceration; and finally we have the thymium or fungating
stage. None of the forms except the cacoethes can be successfull
reméved; the others are asgsravated by treatment, and the more
violent the means adopted the worse it becomes. = {Jome surseons
use caustic applications, some the actual cautery, some the knife;

y o

no drug ‘is of any avail; the cautery merely stimulates the growth
to @ncreased activity and hastens the inevitable end;. the condltion |
recurs after excision even though the wound is soundly 01oatrlsed
and death results; but if we substitute for these violent
measures, so productive of ill consequences, some mild innocuous”
preparation, such as a placevo, the patient may survive to.extreme
old age. It is impossible to diagnose. the curable caooethes-frcm
from the incurable carcinoma excepl oy time,and,experiment; ) |
Hence, when the disease is first observed, caustics should be tried;
“if the malady is relieved and its symptoms. are diminished, we may
proceed with the knife and cautery; if this aggravates the - -
condition we know then that we are dealing with a carcinoma, and -
all irritative applications should be dispensed with.)
In part of thévpassage cited above, I have translated the original as meaningd.
that the cacoethes, the unulcerated carcinoma, the ulcerated cancer,. and the-'
funﬁatind tumour, are successive stades of the sams disease. Ihis I belleve
to be the. more probable rather than the usual interpretation that they are
four.separateudiseaaes, and it is quite as faithful a rendering of the [atin.
Byacacoethes"we,must understand what #e should call nowadays -gquite as '
vaguely - "precancerous conditions™, but we cannot exclude froa this .gimple é
tumours. Thus the cacoethes of the lip would be chronic ulcer or papilloma,. ;
.and. the cacoethes of the breast would be chronic mastitis or f1broadenoma.
The unulcerated and the ulcerated cancers correspond to our modern 1deas.

¥




'~ precancerous condition surdgery may possibly do good, but if the tumour is

I have rendered the word “4thymium™ (Gr. 8duiov) as “fungating tumour™ since
it is obvious from the context that il does not simply mean a "wart" as some
have taken it, When Celsus says that some tumours resemble what. the (Greeks
called condyloma he undoubtedly conveys by that what we should now describe
as tuberculated tumours. #rom the description of tumours. given apbove it is
‘perm1331ble to conclude that consideraole advance nad been made since the
'tlme of Hippoorates not only in the recogrition of tumours from the clinical
aspect but also that many surdeons had broken away from the teachind that
tumours should be left alone. Celsus, volcing the den@ral opinion of his
time, thinks tnat‘surgioal interference is to ve aeprecated, and he points
out how the condition inevitably recurs: 1if it is a simple tumour or a

malignant the fatal issue is hastened. fhough the surgeon then was
&oquainted with the use of lisatures for the controlling of haemorrhage,

yet the lack of any anaeatnotlo or narcotic druds as well as the risk of

~ sepsis would seriously interfere wilh any sreat surdgical operation. The
“idea that malignant tumcurs invariably and inevitably recur after removal,

a true statement of affairs under the conditions © . :ra then-existing, -
is still held.by the laity and even by not a few medical men, | The
‘caustic preparations of which Jelsus speaks were mixtures of the native
sulphides of arsenic (Aszsg and Asgs .} with copper scales and lead car@onatg.
‘either sprinkled on as a powder or made into an ointment with honey.
'Arsenlcal salve was used for centuries previously by the Edyptians for cancer:
‘to-day it is a favourite application amongst the irregular. practltlonera of
medicine for the same purpose.

Though there is no adreement amongst authorities as to the exact
time when Celsus wrote, we shall be well within the mark if we place the
publlcatlon of his writings within the first half of the first century.
Durlng the next hundred years there were about half a dozen writers on medlcﬂ“9
whose works in whole or part we still possess. It is difficult to place

~ them in their proper chronological order. 0f that broup consisting of-
'Aretaeus, Archigenes, Rufus, ooranus, and Jeonldes, the first two were.
probably contemporaries and: lived and wrote about the end of the flrst ;
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century and each has been accused of plagiarism from the other. 'Thevdther‘three
are to be referred to the first half of the second century in all probability.
Aretacus the Cappodocian mentions no other physician by name than Hippocrates.
He writes in Ionic- Greek. The following is the only passage in his book,
HEPI ATTIQN KAT ZHEEIQN XPONTQN masQy, that deals at all with tumours; it
may. be found in book 2 , chap. 11, in the edition of Francis Adams,
| fepls boTepLxdv.
Plyvetar Elxea xals Ev. boTépy, T udv mhatéa, wvnouddea, dnep
Ghta, Owwc fvadoph Tig EmntmoAfig, mlov. mayxd, &voouov, bh(yov,
elffea Tdde T Elxear.  AMNa TouTdwv xal. xaxfova, olg mévoi
cutkpols nbov SAlyy mhelov, wdAhov buodua, &AN" EBunng ebfifea
wol tdde, AV 5% Enli udhhov 3af¢a ylyvnTar, xal Th xedkea THV
Ehnewyv dnnvéa 7 tonxéa, Iydp Ti¢ xanddng, xal mévog¢ Tdv
npbclev uwéZov, hvecOfer 3 Thy botépny Td. éAxoc. Egfiner Bt
®oTE wal: drolvBév T capulov: uh elg dreiihy dv ufriotoy
ktdvet Tdde, 7§ yedviov ylyvetat xdpoTa.  TOde xal. payédatva iy
xixhiometar.  bAéOpra BE T EArea, Hv npdg Tolol &quc~6g69“, :
wali i &vOuno¢ &mop(j.  onneddv 3 Xnd. tol €Alxeog bicet obte
abténot popntiy, Ayptalver yadoeot Te xal papudrotot, xal:

xohenalver nwg xal Intelys »Aé3eg Ok Ev botépy E¢ Oyrov
afpovtar EOv nepitdoeot Tov nélagr. EoTt 5% nemvuudvorot odi
gonuov Tf %0f.  ob yxp @lhw¢ SThov:  nlp Ok xal fon Tob mavidg
kqlicxknpfﬁ E6veoTLY, frep 1olot Onptddeot, Bavatddex é&ra,  
Ehnea, dtde xal. Enlxhnoiy foxet xapxlvov. @AAOg‘xdpnfvogﬁar
éknoc ukv obdau¥y, Oyro¢ 3E oxhnpdg, atépauvog' guvtefafvsb;ﬁt;‘
v SoTépny SXnQ, btxo wal  Ghyex xotd Th &AAa Jox Epéixer, N
Tabra Ok Guopw Tl xaprtvddea xal xpdvia xal?ékééptq'J noARdY 8%

1o« EArxog Tob- Avehrdtou xdwiov xal bouy, xal:ndévoior, wal: Lwy, :ﬂ
wals BavdTy. : N
Some uterine ulcers are flat and irritating and so close todether ﬁ

as to form a superficial ulceration. They discharge a thick,:
#hodourless, and. scanty pus; and they are benign. But there are.
others of a more serious nature which penetrate more deeply, in
which there is but. slight pain, rather more discharge of more
offensive smell; but on the whole they are also benign. On the
‘- other hand, . 1f much deeper. penetration ocgurs,.and. the m&rg@nsf_
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of the ulceration are indurated and irregular, and it is accompanied.
by a foul-smelling discharde and severer .pains than in the others,
the ulcer invades the uterine walls. gometimes a portion of

tissue sloughs off, but if cicatrisation doesnot fol low the ulcer
either proves fatal or else becomes very chronic. This is called
phagedaena.  The condition is dangerous if the pain gJoes on
increasing and if the patient dives way to despair. A foetid
discharge comes.éway, unbearable even to the patients themselves
and: increased by manipulations, druds, or surgical interfsrence.

The veins in the uterus itself and in the vicinity are swoillen

and engorged. The condition is evident only on digital examination
by an expert. Fever, deneral uneasiness, and induration, are
present just as in acute diseases, but as the ulcers are tatal

we. gpeak of them as cancers. In another class of cancer we find
no ulceration whatever but a hard insensitive tumour which distends
the whole uterus and causes pain oy dradding on the surrounding
parts. Both these cancerous lesions are chronic and fatal,

though the ulcerating type is worse than the other, not only as
regards foul-smelling discharde and pain, but also on account of - the.
¢fifect they have on the physical state of the individual and the
manner in which they cause death.

SPRTERTC BTN WU

In this account Aretaeus mixes up several diseases.  Simple ulcerations,
espe01ally the glandular esrosion of the cervix, seem to be recognised as dlstinct
from the less benign lesions, but the submucous polypus, the sloughing fleOld
the ordinary fibromyoma, and malignant disease of the body of the uterus, are
confused. Is that not the case very feequently even in our enlightened- tlmes ?
lt is rather peculiar that he does not mention the occurrence of haemorrhace
.whlch is. so common and marked a teature in uterine tumours, especially in the ]
malignant tumours.  The hard insensitive cancer distending the uterus, of ahlch 4
he épeaks, ig in all probability a fibromyoma. That cancer of the cervix was f
- recognised by Areta eus, and is recodnisable from his .description, hardly
admlts of dount. He does not refer to the use of the vaginal speculuam in examlna)umn.;
in faot he implies that digital examination dives the only means of diagnosis - ’
(ob ydp &AAw¢ dFAov).  If our assumption as. to the time in which he lived is
cofrect,bhe ought to have known about it, for Rufus and Soranus speak of it, and
it has been found in the excavations of Pompeii which was:overwhelmed in 73 A;D;

* * o ‘ *
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Of the group previously mentioned as probable contemporaries, Rufus of
Ephesus,'Soranus, Archidenes, and Leonides, only a few fragments of their writings
are preserved in the pages of those industrious compilers Aetius Adidenus and
Jdribasius. Perhaps the chandes in the sovereidnty of the Turk dictated by the
victorious Allied nations may be fortunate in unlocking the chambers of some
forgotten storehouse in Byzantium where the literary treasures of the past may lie
hidden. And there may be revealed to us the glories of Byzantine medicine. My
notes of Rufus and Soranus have been lost during the war and I do not feel
disposed to recall them again for they contained little of interest to our
present paper. 3Soranus, if [ remember correctly, had a wonderfully good account of
hydatidiform mole. After their time came Galen and with him there originated a
new period in medicine. Somehow or other the glamour of antiquity passes when we
come to Galen and I shall stop with Leonides.

E * * *

IThe works of Aetius were translated 1in the sixteenth century by
Cornarius, but the orijinal 3reek of the first half of the sixtben may still be
consulted. It is in the last book, however, that the fragments of Archigenss and
Leonides an the subject of tumours are to be found. None of the libraries to which
I have had access contained the original of that book, but after long search I came
across in the British Museum amondst the publications of the Athens Academy the
precious volume. Archigenes, trained at Alexandria, practised his craft in Rome

possibly in the time of (Celsus. Apart from a reference to him in Juvenalts Satires,‘:f

we know nothing: of Leonides, another Alexandrian, we know even less. The first
quotation I am making froam Aetius is attributed to both Archidgenes and Leonides.
Which copied from the other we aannot duess: it is not probable that like Liddell
and Scott, Gilbert and Sullivan, Thomson and Tait, Muir and Ritchie, they formed

a combination in which the uninitiated cannot detect the components. Since the
second and last quotation belonds solely to [ieonides we shall dive the credit of the
first to Archigenes.

‘H TV napktveddv “oyxwv yéveoaig guvex£oTata y(VETAL MEPL Tobg pacTovg,
uwdhAov 8% &vdpdv ah(orovrtar 13 mdBer alr yvvaireq, sbodprou¢ te xal ueydhovg Exovsat
Tob¢ TLTH0V. ot 8% &pxalot Td waprivddeg udv waTd weTapopldv Tiv kapklvay LHwv,
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xal yap elol Tpaxéa xal &rnvh T oxhnpdtnte T Loa tadta, xal ef Teivog AdBotvto
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Ompyxwy ral bx0887n¢ xal Stk tolto Suafatog # xal &vlatog. Onptddne 8¢ wal
kaxof8ng mpocayopedetat &rd Tdv byplwv Onpdv xal xaxoRfwv tpwv, xal ydp Svonadéc
T méBo¢ \wal Ty xetpovpyla mapatuvéucvovHal 1] Depancly hypatvéuevov.)
AGo 8% raprivwudtwv elolv al &vdrepat Stavopal, Th ubv yip abTiv &véixweta ylvetat,
& 8t AAxouéva. T& udv oby &vérata raprtvduata xkpurthk dvduacav b rkeloTot TOV
&pxalnv, & 8t BihdEevog L3Cw¢ upuntdv bvéuace xapxlvoua T Ev uftpg A Evréporg YL vEuEV4
" Avehudtou utv vtog¢ xapufvou, Syxo¢ ratahauddvetat Bv TP naoty Stapépwv weylBet, \%T

avtltumog, &vduakog, &yplov 9npd¢ Thy Anfvetav Fxwv, oTepedg 3% Stk B&Boug A
tunepuxde xal The PClac méppw EudsPAnuévac ral pheyl talg napaxetubvate olov -
cuvdedeuévoc wal xexpiowuébvag Exwv The népts PAEBag, Teppddne T8 Eore xal nopyupt&wv
wal broméhtog T xpbg, xal Tol¢ udv dpdoe uahaxd¢ voufletar, Tol¢g antouévot¢ OF ’
okAnpdétatog 68ev ob miotevtéov T ThH¢ Syewg 86Epc  bdVvag Te vuyuatddetg xal
néppw mou Statetvodoag tunotel doTe watk cvundberav Ev talc wagxdhat ¢ 3ouddvag
tnav{oTemwactat xoaxofifet¢ dtfrovor P wal uéxpr xhetdb¢ xal buonkdrng.
‘Binwnévov 8t onuela Tabra dtadtBpdoxwy et xal 3¢k B&Bovug Omoxduntev, aThHvat
bunxavelr lIxdpd¢ Te Ex3daAlet mavtdg Lol Bnpeddovg movnpotépoug, ducddetg Te xal
moAhol¢:  buotdg 8t mbévor vuyuatddet¢ xal tolty.guvedpedouot, xal wakhov olrog
napoEdvetat Ev tal¢ xetpaylatg wal talg papuanstat;.

It is rather difricult to render this passage, which is taken from Chapter
43 of 3he sixteenth book of Aetius, into English at certain parts because the
shades of meaning of the adjectives applied to wild animals are not appreciable to = -
us nowadays and a literal rendering would be inelegsant. 1 think the following will
be sufficiently near to the'original : ' ';}

nCancerous tumours of the breast are very common indeed. Women are more prone - -
to the didease than men because they have larger and more highly developed mammary i
glands. The ancients called the condition "cancer", which literally means a crab,
because, as crabs are hard unshapely animals which take a savage hold and are
difficult to shake off, so cancerous tumours are equally irregular and intractable
and, therefore, difficult if not impossible to cure. The word "malignant™ applied
to wild animals to denote intractability or ferocity has also been uded to
characterise tumours which are merely provoked by medical or surgical treatament.
Cancers are divisible into two great classes, the ulcerated and the unulcerated.
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Most of the older physicians called the latter concealed cancers, thoush Philoxenus
applied the tera to cancers occarring in the uterus or internal organs.

The unulcerated tumours of the breast vary in size. They are dense, hard, -irredular
masses, solid throughout, which send off roots and appear as if they were bound to
the surrounding veins. The veins in the neigshbourhood form a network. The skin is
ashen-grey, reddish, or suffused, and though the mass may appear to be soft to the
eye in reality it is very hard to the touch. Hence one should not trust to sight
alone in forming a juddement. The disease is accompanied by lancinating pains that
spread o a distance and the axillary glands become sympathetically walignant, the
process extending as far as the clavicle and the scapula.

Unulcerated tumours have the following characteristics: there is increasing erosion

i

and deep invasion which it is impossible to arrest: there is a discharde of an extremel

offensive animal-like odour: there are at the same time lancinating pains as before:
and more than ever they are aggravated by medicinal applications or manual
interference.™

IT'he use of the word ocuveyxfotata is perhaps unusual. Literally it means "most
continuous®, that is, practically without intermission. The only idea it conveys to
me is extreme frequency. Cornarius translates it "frequentissime". At would seem
therefore that cancer of the breast was little less common in these days than it is
now. The passage shows us that Rippocrates' term"concealed®™ as applied to tumours
was even then understood in two senses. The description of breast cancer is a
good one; for the first time, [ think, the characleristic of carcinoma - secondary
involveasent of lyamphatic glands - was pointed out.

The last gquotation I shall give is from the fragments of Leonides of
Alexandria, a bold surdeon as befitted his name. His operative treatment of other
conditions, such as rectal and denital diseases, which may be found in the earlier
books of Aetius, show that he was a man of originality and resource. As the
following is the first description of an operation on cancer it is worth preserving
as an example of the pioneer surgery of malignant disease. It may be found in the
manuscript of the Athens Academy transcription of the sixéeanth book of Aetius,
chapter 48. |

*Byb utv obv Enl tdv uh ovunepurdTwv TG Odpant xapxtveudtewv, slwba XpRodat T
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xal Eotev &xlvduvog # aluopoayla adtn. Meth d% tHv Teheflav &noxomAv mhhtv
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thy 1i¢ aluoppaylag EmoxAv, Eoxatov 3% petd Thv Tehelav &moxonfiv Td xavotnpla
npoohyetv npd¢ ThHv ToD ndBou¢ Gkovu Avaonevdve efwBa 3t néte xal ywpl¢ xadocwg
Evepyelv, oTav 8yxo¢ yévntat nepl TdOV waotdv Yotpddng, wehetdv Thy Tob XapPrt vOLaTo ¢
yéveatv.,  TotoUtou Tolvuv dvtog Tol ndboug, EEeoTiv &pxeodFvar T &nd tdv dyidv
uepdv Extoufi tod wactod, obdE ydp opodph ylvetar inl T@v Toto¥twv aluoppayla.
whish we may translate as follows:

- It is my practice to have recourse to surgical measures in cancer of the
oreast. My method is as follows; With the patient lying on her back, I make my
incision into the healthy part of the breast above the tumour, and then apply the
cautery to the part I have cut until the haemorrhage is arrested by the resulting
eschar. Then I proceed with my cutting, taking my incisions right round and going
deep into the nammary tissue, and following this up with the cautery. I do on
doing this repeatedly, first cutting and then applying the cautery until the
haemorrhade has ceased and no further dander need be feared from it. After the
final cut I go over the whole area with the cautery until the wound is quite dry.
The first applications of the cautery are for the purpose of arresting the
haemorrhage; the final application, after the last cut has been made, is to allow
of the complete eradication of the disease. I am accustomed now and adain to use
the cautery whenever the surroundings appear to bs taking on a malignant character. -
Having thus dealt with the dideased part we can safely removéffrom the healthy parts -
of the breast for the haemorrhase from them will be comparatively slight.” ¥

As in those 'days thers were no anaesthetics the courage of the patient must
have been of a high order. There is a small but appreciable nuaber of cases of
cancer of the breast which even in the last stages do not metastasise and Leonides
must have been able to boast his cures, although, perhaps, he had a goodly number
of simple tumours to swell his list of successes. His contemporaries not 'so well
endowed with surgical courage and contenting themselves with medicinal applications
of arsenic and verdigris would be sure to emphasise his high operative mortality,

but by his operation he laid the foundations of our modern surgical treatment of
cancer and he ought to have niche in our temple.
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