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Like

frowning sphinx at the very gateway
surgical pathology has stood
for centuries the great problem of the nature of cancer.
This has, at least until recently, remained the inscrutable
mystery of ages, although, like the great sphinx at
Gheizeh, it has been always a target for shafts of all
kinds. Almost every theory which the ingenuity of
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and

entrance to the field of

the human race could conceive has been advanced to account for the existence of cancer, while each theory
has been ardently supported until proven unsatisfactory, or often much longer. To-day, while we desire
always to pay due deference to the scholars and thinkers of times past, the only hypotheses which are even
worth mentioning in this connection can be characterized as the dietetic, the embryologic, the irritation,
and the parasitic theories. The dietetic theory is of
importance only in case we may succeed in maintaining
the parasitic nature of the disease, when it may become
a subsidiary question as to whether certain raw or uncooked food may furnish at least some of the parasites
in question. So far as can be seen, only to this extent
can the matter of diet have anything to do with the nature of cancer. How far it may come into consideration
in explaining rapidity of growth, or even susceptibility
to infection, is another matter, also of subsidiary im-

portance.

The embryologic theory of Cohnheim was a vast
stride in advance, in that it offered the explanation of
many curious and anomalous growths, some of which
are included among the dermoids and the teratomata,
while others are more distinct neoplasms of benign
nature; but nothing contained within the Irypothesis
can ever explain the peculiar behavior of cells which
constitutes the essential feature of malignant growths.
Cohnheim's explanation is sufficient to account for the
presence of certain cells in unusual localities, but not
for their peculiar behavior. The relation of irritation
and trauma to cancer formation has always attracted
attention, and to-day figures perhaps as prominently as
it ever did in this respect. That malignant growths
frequently do follow local injuries and local irritations is most certain. The same thing is exactly as true
of certain of the infectious granulomata, especially of
tubercular lesions, and viewed in its proper aspect we
Read in the Symposium on the Surgical Aspect of Carcinoma,
before the Section on Surgery and Anatomy, at the Fifty-second
Annual Meeting of the American Medical Association.

must hold that, while serious injuries provoke extensive
and serious reaction, minor injuries are often followed by
such incomplete reaction and such altered tissue relations as to leave points of least resistance, which in tuberculosis, as in cancer, are favorite foci for infection.
Granting the ubiquitousness of the infectious agent,
and a point of lessened resistance, one may easily appreciate the relation of trauma to cancer. The same is
true of that constant but trifling traumatism which we
term local irritation, as, for instance, from a dirty pipe
In connection with such irritation,
or a jagged tooth.
there must always be an abrasion of surface, and this
abrasion always invites infection. Nevertheless, the
relation between irritation or trauma and cancer is an
indirect one, and, while accounting for certain predisposition, does not account for the active disease.
The parasitic or infectious theory of cancer is the
only one which satisfies the needs of both the pathologist
and of the clinician. There has always been a strange
apathy among the clinicians who meet so often the
antemortem features of this disease, but who apparently
remain so aghast at its mysteries' that they have been
content to leave its solution to the microscopist. The
histologists, on the other hand, have their only opportunity of studying the disease in dried and hardened
sections beneath the lens. The view points of these respective gentlemen have been so widely different that
they have rarely, if ever, gotten together and discussed
the situation on common ground. All examinations of
fresh and still warm specimens and all interpretation of
the phenomena during life have been neglected in this too
minute division of labor. It was the realization of all
this that impelled me years ago to outline the character
of the investigation required, and to secure from the
Legislature of the State of New York the facilities for
furthering it. In a paper published years ago,1 I insisted that the disease must be studied by the pathologist,
the biologist, the chemist, the histologist. and the clinician, all working in close association, and not at long
range. In the Laboratory that was founded through the
appropriation of the New York State Legislature, provision was made for associating all these specialists,
and the result has been that very marked advance has
been made in our knowledge of the disease. The man
who knows the disease solely by what he has learned
from deadhouse specimens is in poor position to explain its course, whereas the man who has simply
watched the disease during life may have strong views
about its infectious nature, which, however, he can
justify by nothing more than by analog}', but the
combination of clinical observation with experimental
and laboratory work is sure to solve this problem, if
it be not already solved, in a way as brilliant and as
helpful as did similar researches reveal the mystery of
tuberculosis.
1. New York Medical Record.
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To-day, you will with me hold this to be true, that
history of absolute failure during times past to dem-

the

onstrate an intrinsic cause, combined with accurate clinical observation and constant,, contact with cases, with a
study of the disease as it occasionally occurs in endemic
form, with the arguments by analogy (upon which I
shall elaborate in a moment), and with recent microscopic studies, all conspire to stamp the disease as due
to an extrinsic cause, i. e.. to be parasitic in origin.

Thus far one may safely go without transgressing welldefined limits. Are we now able to go further and say
that the parasites have been discovered? For myself,
I do not hesitate to answer this positively in the affirmative; that is, I am firmly of this opinion, based upon
work done elsewhere, and especially upon that done, to
my own positive knowledge, in our own laboratory, and
corroborated apparently by the independent investigations of Pfcift'er, Sawtschenko, Sjobring, Eisen. and
most recently, of Max Schiiler, whose new monograph
just published is to me a striking, independent and
beautifully satisfactory demonstration of every statement that has emanated from the Buffalo Laboratory.
The arguments that can be adduced in favor of the
in brief space
parasitic hypothesis can be summarized
without consuming too much time. For this purpose,
take first the argument, by analogy, beginning with the
lower forms of life. Tumors in trees and plants are
well known to vegetable pathologists and botanists.
They occur so often as to escape notice. They vary in
size from the most trifling gall to those large woody
masses known as xylomata, which bring about the
eventual destruction of the tree. They are frequently
due almost inspoken of as tree cancers. These are
variably to a species of infection. In the case of the
so-called galls, the infecting agent or parasite is some
minute insect which disturbs cell growth and produces
cell proliferation. In the oak genus alone, for instance, there are known over eighty varieties of nut
galls produced in this way. In other instancesastheis
first injury is traumatism, or its equivalent, such
produced by the freezing of water contained within
the grooves of the bark and the consequent splitting
open of this protective covering, with its possibility
for infection of the growing wood beneath. Through
this laceration infectious agents enter from without and
When carried to the extreme,
produce similar results.
the nutrition of the limb, or of the entire trunk, may be
so far disturbed as to determine the death o£ the whole,
Were parasitic agents entirely
or a part, of the tree.
excluded there would be no such thing as cancer of trees.
Could they be excluded, every laceration of bark would
heal, as does any protected wound in animal forms,
and the result would be protection from irritation and
normal repair. The more one studies tumor formation
in the vegetable kingdom, the more striking will this
analogy become.
many other arComparative pathology will furnish
are common in the lower animal
Tumors
guments.
forms and would be found much more so if our observations were more minute and exact. Ten years
ago L. Pfieffer described, with extreme care and minute illustration, various forms of tumors occurring in
many of the insects and invertebrate animals, all of
which were produced by protozoa. The higher we go in
the animal scale, the more closely do these tumors
resemble those of human beings, until histological characteristics are almost exactly similar. One can not
avoid the conclusion that tumors in animals and man are

due to the same general causes. If, then, their existence in animals can be proven to be of parasitic origin,
it strengthens the conclusions in favor of a similar
origin for such lesions in man.
One of the strongest cf all arguments, and one which
is really irrefutable, is that which we may get from
the study of well-known infections which produce tumor
formations. Take, for instance, the so-called infectious
granulomata. The essential differences between these
and cancers are not their histologic structure, but the
fact that we know their minute causes. These tumors
which used to be included with malignant tumors have
been put in a class by themselves, and their embryologic
and every other characteristic taken away from them
for the purpose of classification, simply because their
causes are now well known; and modern writers have
drawn very sharp lines between these tumors about
which they have learned much and cancers about which
they know but little. And yet these infectious granulomata are in many instances just as fatal as are the true
cancers, and are amenable to the same methods of treatment and permit of the same general management; i. e.,
they are distinctly surgical lesions.
Take again the matter of metastasis. There is no
known infectious disease characterized by metastasis,
from the most acute of the septic or pyemic type to the
slowest manifestations of tuberculosis, in which we do
not regard metastatic lesions as one of the principal
evidences in favor of their infectiousness. Why pathologists have been so loth to see in similar manifestations of cancer a like evidence of its own infectiousness
I have never been able to understand. If it means
anything in one ease it certainly has exactly the same
meaning in the other, and yet men have been blind to it
for centuries.
Take again the matter of the local infectivity of cancerous lesions.
There is the case recently reported of
a woman who had an extensive
epitheliomatous ulcer
on the side, following a large burn.
As a result of the
cicatrix, her arm was bound down to her side and a
cancerous ulcer appeared also on the inner side of her
arm.
Such a case as this means local contact infection,
and is more weighty as evidence than one hundred failures to reproduce the disease by
implantation. The numerous repeated and now well-known instances in
which cancerous infection has followed the track of
such instruments as the trocar, for example, afford other
evidences whose value is undeniable. Aside from anything that the microscope may show, a few cases of this
kind will have more value than all the failures of all
the experimenters of the past century.
Next to the microscopic appearances of these growths,
we have had almost numberless
hypotheses advanced
to account for the well-known fact that in and between
the cells of cancerous growths are seen peculiar forms
or particles which have been
regarded by some as parasites, by others as products of cell degeneration, and
bv others yet as pure artefacts. It has been hard for
observers to prove that they are cell degenerations and
there are wide differences of opinion between those who
hold to this view, as well as among those who regard
them as parasites. Certain it is that no such appearances are noticed in healthy tissues or in the infectious
granulomata 01 in the truly benign tumors. They must
be either cell degenerations or parasites. No one has
even been able to reproduce such degenerations under
C'ther circumstances, nor are they known or scarcely even
named. On the other hand, exactly similar appearances
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produced in large numbers after inocula- the cancer organism well enough to be able to identify
experimentation. In our Buffalo Laboratory, it outside the human body, and, therefore, while this
we could show thousands of slides illustrating these
requirement has not yet been complied with, neither has
familiar appearances. They are inimitable except after it been constantly violated.
the introduction of cancerous material. Thus only they
I have often heard it adduced as an-argument against
are reproduced.
the parasitic theory that the duration of cancer is alIt is true that observers have differed widely regard- together too long to permit its recognition as an inthem fectious disease. Such statements as these have nothing their parasitic nature. Some have regardedforms.
as low animal forms,- some as low vegetable
ing to justify them. I may be pardoned for calling atTheir exact nature is of secondary importance if their tention to this fact which I have stated before, because
parasitic role can only be established. The first thing of its importance in this connection. Infections folto prove is that cancer is of parasitic origin. Can this low no known limit nor time law. There are some which
be done? It has been done, for instance, in the case are exceedingly acute, like cholera, bubonic plague, etc.;
of malaria where the parasites are seen inside as well they kill in a few hours. There are others which run
as outside of the blood corpuscles, and, although we
their course in a few days, like pneumonia, tetanus,
as yet know little, if anything, about their biologic
diphtheria, etc. Still others extend over a period of
characteristics, we nevertheless accept them as parasites. a few weeks, like typhoid fever and glanders. The
Exactly similar appearances can be noted in and around time in yet others is only measured by months. This
the cells of rapidly growing cancers, and especially in is true of actinomycosis and of tuberculosis, whereas
parts where growth is most recent and rapid. Moreover, some instances of the latter disease and syphilis extend
if scrapings be taken from a cancer while still fresh over years. No matter how long their course may be,
have been

tion

or

and warm, there may be observed under the lens unmistakable ameboid movements of manv of these bodies
which, when stained in sections, are seen in locations
mentioned above.
It is perhaps more or less negative evidence and yet
n is perfectly proper to say that in no other way or on no
other hypothesis can the peculiar appearances noted in
There is simply no other excancer be accounted for.
planation which is at all satisfactory, or can be regarded
as tenable.
This is not a question of bacteria. All the investigations made by bacteriologists have failed, and there
is no thought now that bacteria are the cause of cancer,
their presence being occasionally accidental, but
nothing more. Bacteria are by no means the only possible parasites as the history of malaria has proven. It
is now a question of organisms about which as yet we
know very little; as little,, in fact, as the profession in
general knew of bacteria when Cohn first began
studying them. We turn then from bacteria to some
other form of parasitic life as the necessary explanation
of known phenomena. Herein lies our greatest difficulty. We are as yet almost in total ignorance of these
lowly forms of life and their biologic peculiarities. We
do not even know that Koch's laws for the determination
of the infectious nature of a given disease are valid
here for these forms, since they may not fully apply to
such varied conditions. Nevertheless, we may still
hold to them until they are proven invalid.
For that matter, we have almost complied with these
canons in our Buffalo investigations.
In almost every
instance, practically in every instance when conditions have been favorable, we have found organisms in
cancer cases; and in practically every instance by the
introduction of cultures made from these organisms
we have produced fatal results in animals, although we
can not truthfully say that in every instance we have
produced distinct carcinomata. We do not yet know
that this can be done in animals by the forms which produce it in man. We know that syphilis and various
other diseases are not communicable to animals, and in
the beginning of this investigation we must not be
too exacting until certain other conditions are also
complied with. Where we have so far failed in complying with Koch's canons lies especially in this direction, that we are unable yet to say that wherever we find
the organism we find the disease. We do not yet know

do not decline to see evidences of infection therein,
and so the argument against the infectious nature of
cancer because it lasts sometimes so long, must fail.
Cancer certainly is often as rapid as tuberculosis, even
of the acute miliary form, and is usually more rapid
than are syphilis or leprosy.
Leaving now the subject of minute agents, let us
look at the matter from the purely clinical standpoint.
What surgeon of experience can regard the various manifestations of cancer in any other light than as expressions of a slow infectious process ? Take, for instance, the case of melanotic sarcoma of the leg. As
he sees the gradual transmission of the disease up the
limb, and becomes still later aware of the involvement
of the liver, then of the lungs, and then of various
other parts of the body, how can he help say but that this
is a disease which travels along the same paths and after
the same fashion as does tuberculosis; or when he sees
cancer en cuirasse following an operation for cancer of
the breast, how can he avoid the conviction that he has
here to deal with a slowly creeping local infection which
is gradually extending and traveling as only an infection can travel ? It was the clinical features of this
disease that impressed me with positive convictions as
to its infectious character long before I attempted to
judge of the same from mere microscopic study.
But, some one may ask, what about the failure of
numerous experimenters to reproduce the disease by
inoculation, or by implantation ? I grant quite readily
that until very recent times there has been almost complete disappointment in efforts in this direction. The
disappointment, however, has not been so comprehensive
as in the case of syphilis, since every effort in this direction has failed, and yet we do not deny the infectiousness of syphilis on that account. Because of the paucity
of successes in this experimental work there attaches
a certain suspicion or uncertainty to every alleged successful experiment. For me, however, as remarked
above, one instance of cancer following the use of an
instrument, along the track which it has made, is of
very great value, far greater indeed than, on the other
hand, would attach to one hundred failures in deliberate implantation. Failure does not prove that success may not be finally attained, whereas one positive
success is indisputable.
Surely clinical observation hns
amply established the possibility of infection with caTw
cer.
Once that be granted, the principal contention is
we

Downloaded From: http://jama.jamanetwork.com/ by a McGill University Libraries User on 08/30/2012

obtained. Failures in times past have been largely
due to our ignorance regarding the biology, of these
minute organisms, and the conditions which favor their
life or death. In our laboratory work, for instance, in
Buffalo, it has been discovered that they grow best in
an exceedingly weak solution, and that ordinary bacteriologic methods and culture media are absolutely inadequate. We have had best results in culture experiments by the use of an expedient suggested by Drs.
Gaylord and Clewes in the use of collodion sacs. A
little capsule is made of collodion; this is filled with cultures or with fresh fluids; it is sealed with collodion,
then dropped into the peritoneal cavity of an animal.
The organisms can not escape through the collodion,
but there is sufficient osmosis of the living fluids surrounding the sac to permit them to grow, under natural
conditions, and they thus undoubtedly grow in the living
animal without possibility of escape. Under these circumstances, their virulence is very much enhanced, and
it is found that after removal of this sac from the first
animal and inoculation of its contents into a second
animal, they will produce a very rapid hematogenous
infection, with nodular formations in various parts oE
the body, corresponding exactly to acute miliary carcinosis, the nodules thus produced having often the minute
character of adenocarcinoma.
It certainly is not too strong a statement, then, if I
claim that in the Buffalo Laboratory Dr. Gaylord and
our staff have absolutely
produced adenocarcinoma by
inoculation in a number of animals, and that this can
now be produced in such a
way as to afford unmistakable evidence of the infectivity of the disease.
When asked for a minute description of these organisms, it can scarcely yet be given. It must be
enough for the present to say that they appear to belong
to the protozoa, or possibly, as Schiiler has hinted, to
some still lower and less known animal form.
They can
be seen to undergo ameboid movement upon the warm
stage, and careful study will reveal numerous changes
which they undergo somewhat slowly, by which very
positive and somewhat remarkable alterations in size,
shape and general appearance are brought about. This
would appear to take them out of the realm of the vegetable kingdom, and put them in that of the animal
kingdom, and for the present it is enough to call them
protozoa. Minute description or detailed statements
can hardly be made yet, since they have to be most carefully studied, and, in fact, the whole matter of the
biology of these lowly forms of animal life has to be
gone over again before one talks too much about them.
These organisms, however, can be, and have been cultivated and successfully inoculated. In ordinary media
they grow best in extremely weak solutions. The most
successful way that has yet been devised is to deposit
them in collodion sacs, as already described, in the living animal. They stand desiccation just as does vaccine lymph, and Gaylord has made some very successful
experiments with lymph nodes kept dry for weeks,
then rubbed up with sterilized water, and injected.
There seems to be the most absolute resemblance between results obtained in the Buffalo Laboratory and
those just published by Max Schiiler. There is scarcely
a statement which he makes which is not corroborated
by our own experiments, whereas almost everything that
we have written or found is corroborated by
independent
statements of his own. The conditions which he portrays in his illustrations and plates are identical with
those which can be seen in our forthcoming Annual

Report.

,

It seems to me that the statements of Schiiler
take away almost the last element of doubt which can
remain as to the propriety of conclusions regarding
the parasitic nature of cancer.
Of course, it is yet too soon to formulate any conclusions regarding its treatment or therapy. For the present, at least, cancer must remain, as it always has been,
I believe this general statement can
a surgical disease.
be made, that if cancer can be recognized early, in accessible parts of the body, and be removed thoroughly,
it can be absolutely cured. Unfortunately, early recognition is rare, and thorough removal too infrequent.
Consequently, we have the present hideous picture of the
disease displayed before the profession. For cancer in
inaccessible parts of the body, diagnosis must necessarily
be late, and operative treatment can benefit little, if at
all. If, however, we can establish a parasitic cause and
cultivate a sufficient acquaintance with the organisms
at fault, it is not too much to hope that some agent,
be it vegetable or mineral drug, or animal antitoxin,
may yet he discovered by which the ravages of the disease
may be cheeked or prevented. Drugs are known which
destroy the protozoa that cause malaria. Let us hope
that something may yet be found, and that speedily,
which may have the same destructive effect upon the
parasites which produce cancer, without being inimical
to the animal cells of the human body. Until this
can be brought about, cancer is still a surgical disease,
and its discussion by this Surgical Section, or any other
association of surgeons, is most proper, and in the
interest of surgical science.
EARLY DIAGNOSIS IN CARCINOMA.
CHARLES A. POWERS, M. D.
Professor of

Surgery in the University of Denver; Surgeon
Luke's Hospital.
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present knowledge of cancer goes the
approach to its successful management rests
on early diagnosis, prompt and thorough operative removal of the widest possible area and a careful and systematic surveillance of the patient during the rest of
his life. It would be trite to dwell on the importance
of the earliest possible recognition of malignant disease.
All surgeons know at what a late day the great majority
of cancer cases reach the specialist. The delay is due,
So far

as our

nearest

1, to non-perception on the part of the patient or to his
fear of being given an unpleasant report, and, 2, to
lack of recognition by the medical attendant or to his
delay while awaiting the appearance of positive evidences.
The first must be dealt with by the systematic instruction of the laity through suitable lectures of a
popular nature, magazine articles and the like. It is
the duty of those members of our profession who are
competent and whose standing is such as to make their
utterances carry weight to thus impress on the nonmedical part of the community the importance of early
attention to all lumps, growths, persistent ulcers and the
like, and the securing of competent advice thereon.
Such publicity is not non-professional, but is most commendable. Our brethren who are interested in the
matter of pulmonary tuberculosis have accomplished
great good in this way; we may learn much from
them.
Read in the Symposium on the Surgical Aspect of Carcinoma,
before the Section on Surgery and Anatomy, at the Fifty-second
Annual Meeting of the American Medical Association.
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