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vi INTRODUCTION TO THE ENGLISH EDITION

holds in itself, would have been relegated, as other remedies have been,
tn.t.he limbo of charlatanism. As I remarked at the meeting of the
British Medical Association held at Belfast in 190g, in the application
of radium to medicine there are two great epochs, * before Wickham *'
and “ after Wickham.” To Dr. Wickham and to his collaborator, Dr.
Degrais, the profession owes a deep debt of gratitude for the time and
care they have given to a most difficult investigation, and for the frank-
ness with which they have made known their results. Their book is
written in a truly scientific spirit. The methods of radiumtherapy
are fully described, and the evidence for its efficacy is in each instance
impartially discussed. Throughout their work the authors, as they
rightly claim, have held fast by the principle, so often, and with such
disastrous results, neglected in therapeutic experiment, that statements
must be guarded, and must be based on a sufficiently wide experience
and controlled by that final test of remedial action—{time.

Whether the theory of the mode of action of radium set forth by
the authors will be accepted as final is a question that need not detain
us. What practitioners of medicine are particularly interested in is
the therapeutic efficacy of radium, and the permanence of the results.
Drs. Wickham and Degrais have used this agent in various ways in the
treatment of cancer, cheloids, and troublesome scars, angiomata, pig-
mentary naevi, muco-cutaneous tuberculosis, pruritus and chronic itching
affections of the skin, and neuralgia, as well as in the treatment of women's
diseases. In regard to cancer, which from the first has occupied a large
place in Dr. Wickham’s researches, the authors claim to have shown that
radium is suitable not only for small, slowly developing growths, but for
large, rapidly spreading, malignant ulcers, many of them cases of recur-
rence ; and, while frankly confessing their failures, they hold that their
results are much better than those obtained by previous workers with
radium. In cases in which the treatment failed to effect a cure, it stopped
bleeding and discharge, did away with feetor, and abolished pain. Al-
though, as might be expected, the treatment is most successful in cases
where the lesions are superficial and easily accessible, the authors speak
hopefully of the usefulness of radium in deep-seated regions, such as
the prostate, the rectum, the cesophagus and the abdomen.

The authors have been particularly successful in the treatment of
cheloid, on which they hold that radium has a selective action ; but













X PREFACE TO THE ENGLISH EDITION

In conclusion, I wished to remind the younger radium workers
who are in touch with our investigations of the necessity of avoiding
exaggeration, particularly in connection with cancer, and of moderating
their enthusiasm by a spint of scientific criticism.

Radiumtherapy is indeed a very complex and delicate weapon to
handle. Long and thorough personal experience is necessary, in order
to turn it to the best account, to learn to distinguish accurately the
cases for which it is most smitable, and to avoid injuring patients,
either by badly proportioned doses or by depriving them of other
therapeutic measures, which might prove more successful.

I desire to thank the translator and the English publishers for their
courtesy in accepting these notes, and for the care which they have
bestowed on the execution of their work.

Paris, January, I9IO.
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xviii AUTHORS' PREFACE TO THE FRENCH EDITION

we prefer to le ' 2 ind; :
Pnssgssiun of ;i:f ;}I;Eﬂr:iu;c :vnhiiltl:{;lﬁtEv:yuzths;suﬁﬁ ;’n’fll‘-':'ere i3
investigation, we have been obliged to go baek to th » -Em ltwjg i o)
of the subject. In the Introduction 'g L e

-t 1 th we shall put on record the first
stage of the investigations pursued by one of us since March, 1903, in
his own practice and in his clinics at St. Lazare and elsewhere. "i‘his
pr.llmlﬂE}I'jT l.-f'ork formed a basis for the establishment of the Labor-
atoire Bl.ﬂlﬂglquﬂ du Radium, which could not have been instituted
‘I'ﬁn’lthﬂllt it, and. thg recent progress in radiumtherapy is due to the
improved organisation of this new centre. It then became possible for
us to d:?velr}p our first researches, and to extend them to a more
systematic study of those refractory diseases which seemed amenable
to the influence of radium, and to arrive by degrees at the conclusions
which have suggested the compilation of this book. We were guided
by the principle that, in the study of radiumtherapy, perhaps more
than in any other subject, assertions must be made with great caution,
and always based on a sufficient length of time and number of cases. The
effect of radium on the tissues continues for many months, and it
is necessary to allow time for the final development of any possible
changes before pronouncing on the success of a course of treatment.
Our observations have now extended over four years, and included
about mine hundred patients. We have always devoled special attention
to the study of measurements, filtration, and dosage. So fascinating is
the magic effect of radium, and so great the danger of being carried
away by imagination, that we are always careful to bring to our clinical
observations a spirit of scientific criticism and analysis. Any new and
complex science 1s hable to frequent alteration, and it is therefore
with some diffidence that we have ventured to formulate our con-
clusions, and offer this work to the public. We cannot, however,
expect to escape a considerable amount of criticissn. The primary
object of this book is to set .forth, in a field where almost everything
is new, the facts which have come under our own observation, so that
other members of the profession may be able to use radium for the benefit
of their patients, without the long and minute investigations which
we have been obliged to undertake.

As regards physics, we owe much to the advice of MM. Razet,
Danne, Matout, Sagnac, and Debierne, but we must also mention the
important part taken by our physics laboratory at the Laboratoire
Biologique du Radium. The work carried out there by M. Beaudoin,
of the Chemistry and Physics Department, has largely contributed
to the study of the therapeutic application of radium. We are also
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This section includes general considerations on reaction, together
with chapters on carcinoma, cheloids and disfiguring cicatrices, angio-
mata, pigmentary nevi, tuberculosis, chronic refractory affections of
the skin (inflammatory and pruriginous), and various other diseases ;
and a chapter on the use of radium in gynwcology.

INTRODUCTORY LETTER TO THE FRENCH
EDITION

My DEAR WICKHAM

You ask me to introduce to the notice of the scientific world the
work which you have written in collaboration with M. Degrais. Do
you think there is really any need for an introduction from me? 1
feel sure that the public will not agree with you on this point.

Your researches have long been known and appreciated by us all,
and I cannot do better than repeat here what I said at the Academy
when presenting your first memoir. Your work is excellent, and has
produced the most fruitful results, on which I congratulate you.

My only regret is that syphilis has not had a larger share in these
results. I am confident, however, that before long you will be able
to give us some hope from this quarter.

No one knows better than I do the conscientious and scientific
work of which you are capable. You have been associated with me
for twenty years, and the sentiments of esteem and affection with
which I regard the former chief of my clinic at the St. Louis Hos-
pital have only grown stronger with the lapse of time.

Yours most sincerely

ALFRED FOURNIER.







2 INTRODUCTION

a much clearer and more decisive character were necessary in order
to undermine foundations which had been so firmly established.

The discovery of radioactivity, and especially of the activity of
radium, by M. and Mme. Curie supplied the necessary lever, and shed
on the subject a much-needed ray of light. Owing to the clearly defined
properties of radium, its discovery has given solid grounds for many
new beliefs, about which there had previously been much hesitation. It
has enabled experiments of a more conclusive nature to be successfully
performed, and suggested hypotheses which would formerly have been
considered highly improbable. It is, indeed, the central point around
which a scientific revolution appears to be taking place.

Sir William Ramsay had previously shown that a certain quantity
of helium, analogous to the helium of the solar spectrum, existed in the
air, and, on isolating in a tube the gas or " emanation ™ produced by
the disintegration of radium, he ascertained that this gas, as it gradu-
ally disappeared, was transformed into helium. This phenomenon led
to the supposition that the helium of the air was the final result of the
emanation, slowly produced by a natural process of transformation
which had been going on since the most remote ages. It furnished an
example of one element—the radium emanation—giving rise to another,
namely, helium. M. Debierne has also found that the emanation of
actinium is transformed into helium. The production of helium, there-
fore, appears to be a result of the disintegration of radioactive sub-
stances in general. But Sir Willlam Ramsay would seem to have pro-
vided, by means of this emanation of radium, an even more definite
instance of the transmutation of elements. If this should be the case
—the fact is disputed by Mme. Curie—it would invalidate the funda-
mental laws of chemistry. Having brought the emanation into contact
with nitrate of copper, he obtained products of various kinds, amongst
which, under spectroscopic examination, he found lithium rays.

When considered in relation to physics, the facts are no less aston-
ishing. The gaseous emanation produces the extremely curious phe-
nomenon of induced radioactivity ; that is to say, other substances,
when brought into contact with it, themselves become for a time radio-
active, and acquire new properties derived from the radium. Thus
water, vaseline, etc., may become radioactive without containing any
radium, merely through being subjected to the influence of the emana-
tion. e

As radium disintegrates, it gives off energy in the form of infinitely
attenuated material and semi-material particles, spontancously charge_d
with electricity. These are known as a particles and 3 electrons, their
size varying from that of the hydrogen atom, the smallest known, down
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to dimensions 2,000 times less. Radium emits them with an extra-
ordinary velocity, more or less akin to that of light (300,000 kilometres
per second). A disturbance of the ether results from this outflow of
energy, which is shown in the form of the so-called ¢ rays. The stream
of particles, and the accompanying perturbation of the ether, together
make up the radium rays, which possess a considerable amount of
energy, manifesting itself in the domains of physics, chemistry, and
biology. These rays can penetrate bodies, produce images on photo-
graphic plates, affect the condition of the air, and modify organic cells.
Radium produces not only electricity, but heat in abundance, and
light ; it is also phosphorescent. Now all these different forms of
energy come into existence, and manifest themselves, spontaneously.
Radium seems to receive no stimulation from any source whatever.
It therefore appears to re-generate spontaneously the energy that it is
constantly giving out. Up to the present time it has not been possible
to discover any source from which it can be replenished and sustained.
It ought, therefore, to lose weight rapidly. But nothing of the kind
takes place ; fragments weighed after an interval of several years have
been found to retain their exact weight. Some recent caleulations, how-
ever, seem to indicate that there is some loss, although it occurs
under such conditions that we cannot estimate it. It would take hun-
dreds of years to exhaust the energy of a single grain of radium.

These are the remarkable and disquieting facts which have led
eminent physicists to indulge in speculations, somewhat fanciful it may
be, but not without plausibility, and in any case of the greatest interest.

When we consider that other substances, though of an entirely
different nature, when under the influence of well-known physical and
chemical reactions, liberate elements analogous to those produced by
radium (products of the electric discharge in a Crookes tube—anode
and cathode rays—and, outside the Crookes tube, X-rays), may we
not ask ourselves whether all these phenomena have not a common
point of origin, and whether matter—whatever be its nature—is not
that which, in the ultimate analysis of its atoms, always contains the
same constituent elements ? The rays would thus be the product of
the disintegration of matter in general, such disintegration taking place
.in certain rare substances in a rapid and spontaneous manner, while
m others it is only brought about by some external stimulus.

In order to explain the mechanism of the process, one may suppose
that the constituent elements of the atoms of all substances are ani-
mated by gyratory movements, and revolve at so great a speed that
they are the subject of attraction and repulsion, as in a planetary system.
Rotation at such high speed would produce a condition of equilibrium
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which wc?uld account 1:01' the apparent stability of matter. The faster
a tnp: spins, the steadier it is. Now it is in this very rapidity of the
rotation of its elements that the incalculable energy latent in matter
resides. If anything should occur to diminish the speed of rotation
i_zssentifa.l for stability, the equilibrium would be disturbed and the
immediate consequence would be the setting free of a part of the force
held in reserve. Some particles would escape with considerable velocity,
and the more complete and accentnated the disturbance of equilibrium,
the more violent would be the force thus liberated. Now we may
suppose that the stability of the atoms can never be absolutely per-
fect. Disturbance of equilibrium always occurs in some of them, so
that a certain amount of energy is constantly being set free, In other
words, all matter is in process of dissolution and decomposition. It
is throwing off atomic particles, and is therefore in a permanent state
of disintegration, a process which manifests itself in the output of
various forms of energy: heat, light, electricity, radioactivity, etc.
The forces resulting from the liberation of the energy latent in the atoms
are in a state of transition between the material and the immaterial.
Some of them are hardly more than semi-material (such as the gas
emanating from radium and the electrons) ; others are no longer material
at all. These forces vanish, and we cannot follow them beyond a certain
limit. Perhaps they return to ether, to the imponderable world ; perhaps
they form a transition stage, destroying the barrier that was supposed
to exist between the ponderable and imponderable worlds. Some of
them are already in our possession, and the subject of our investiga-
tions ; such are heat, electricity, light and radioactivity. We think our-
selves rich in possessing these, but it may well be that they form only
a small, and even an infinitesimal part of the emergy which 1s appar-
ently latent in the matter from which they proceed. This disintegra-
tion of matter—so pregnant in consequences, if it is indeed the source
whence all the forces of nature are derived—arises spontaneously and
is continuous in its action; but it proceeds at so slow a rate that it
escaped all previous methods of investigation and remained unknml-m
until the present time. We did, indeed, control and utilise some of its
effects, but without the slightest suspicion of their real origin. Our
method of obtaining heat, electricity, light and phosphorescence con-
sisted, although we were not conscious of it, in stimulating and hasten-
ing this disintegration. iy

We have so far been dealing with processes which are still extremely
slow, and of which we know only the bare outlines. But should inves-
tigators find some means of hastening them, energy of incalculable power
will be set free, increasing the forces already known to us and reveal-







6 INTRODUCTION

“The more the new substance was studied, the more new facts were
discovered, which seemed to contradict everything we imagined we knew
about matter. We saw mysterious emanations issuing from it, the succes-
sive transformations of which appeared to be the cause of the heat produced,
their final result being helium, an extremely light gas, discovered in the sun
long before it was met with on the earth. Had the dream of the old alche-
mists come true at last 7 Were we face to face with transmutation of the
elements ? Those who distrust novelties need not as yet feel uneasy on this
score. It i1s probable that chemusts will ultimately succeed in placing these
strange phenomena in a familiar setting ; for, after all, things have a way of
righting themselves, and if, as their definition implies, the elements are bodies
which remain unchanged in the midst of change, it follows that they are
immutable.. However this may be, we are confronted with reactions of a
totally different kind from any we knew before—reactions which bring into
play incredible amounts of energy. We may perhaps have been over-hasty in
forming conclusions, but, apart from our dreams, enough will remain to revolu-
tionise the whole science of physics.”

These lines give an admirable summary of the various hypotheses
that have been advanced in connection with radium. It is easy to
understand how fascinating and engrossing the study of so powerful
and mysterious a force must be, when applied to the treatment of in-
tractable and chronic diseases, especially those of the skin and mucous
membranes ; and if, passing from conjecture to reality, we confine
our attention to facts observed in the field of medicine—such as those
which, in collaboration with Dr. Degrais, I shall set forth in the course
of this work—we cannot fail to recognise the extent and variety of the
resources which radium has already placed at the disposal of the medical
practitioner.

II. FOUNDATION AND ORGANISATION OF A LABORATORY
FOR RADIUMTHERAPY

My first studies 1n the therapeutic action of radium iI.1 dermatul::ng;.:,
especially in cases of epithelial cancers of the skin, hzm_ng I‘ESlUItE,‘d n
the foundation of the Laboratoire Biologique du Radium, 1t seems
desirable that I should preface the following chapters with a few lines
dealing with the origin and organisation of this first centre for the study

1 herapy.
g ﬁih?l::tbegiﬁiing of the year 1903, some radium obtained from the
Armet de Lisle works, and incorporated in newly ccmsftructed apparatus,
was placed at my disposal. M. Danlos had just published alr?.extremc}?r
interesting account of the work he had cl_one at Ithe St 1]_.01115 HDEPI{?&
with radium supplied to him by M. Curie. His experiments satisfie







8 INTRODUCTION

collaboration of physics, chemistry and experimental medicine, and
the hE}P of an ample, well-devised, and powerfully acting arma-
mentarium,.

: Fortunately, these ideas were shared by others, and at the begin-
ning of 1go6 the results I had so far obtained Justified the organisation
of a centre for the study of radiumtherapy, under the name of the
Laboratoire Biologique du Radium.

) The large extent and variety of the field thus opened to investiga-
tion necessitated a division of the work. The laboratory for chemical
research was entrusted to M. Jaboin. The physics laboratory, furnished
with the most sensitive instruments of measurement (Curie's electro-
meter, special electroscopes, etc.) was to be under the supervision of
M. Danne ; it was afterwards directed by M. Beaudoin, of the Ecole
de Physique et de Chimie. Dr. Dominici, who had not worked with
radium before, was appointed director of the physiological labora-
tory, and of therapeutic studies as applied to medical pathology. The
direction of research work in surgical pathology was naturally reserved
for me, on account of my former work in dermatology and gynzcology,
and I asked my friend Dr. Degrais to assist me in the arduous task with
which I was entrusted.

On July 1st, 1906, the Institute began its work, having been supplied
with a considerable quantity of radium. But up to that date, during
the time required for the fitting up of the laboratories, I had been carrying
on with the first instruments, eight in number, the researches already
begun ; and the outcome of these preliminary labours, dating from
March, 1905, was recorded in a paper which appeared in the Annales
de Dermatologie (October, 106).

The following is a summary of the principal conclusions drawn from
these early studies :(—

1. Measurements. Systematic use of radium.—Up to this
time, workers in radium had been content to indicate the radioactivity
of the salt incorporated in the apparatus; they would say, e.g., that
an apparatus contained 005 of radinm bromide, with an activity
of 500,000, Now, as radium must necessarily be enclosed in some sub-
stance or other, the radiations which filter through this substance are
subject to alteration in quantity and quality. For a scientifically
conducted investigation in therapeutics, the only thing one need know
is—not what is in the apparatus, but what comes out of it. It
is not sufficient, then, to state that an apparatus contains 0'05
of salt with an activity of 500,000, We must show that what issues
from it is a radioactivity of 45,000, composed, let us say, of 10 per cent.
of a rays, 85 per cent. of 8 rays, and 5 per cent, of y rays. In short,
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destruction and simple modification, all degrees of intermediate effect
are met with.

“In certain cases we see a real absorption of diseased tissues, and a
renewal of pathologically ulcerated tissues, followed by cicatrisation,
without a secondary ulcerative stage, even when very strong doses are
employed. In two cases of small cheloids .
effaced without any alteration of the skin.”

4. Production of analgesia without surface reaction.—
“ The rays certainly have an effect upon pain and superficial
pruritus. In a case of intense cutaneous hyperasthesia following a
zoster of the cervical region, almost complete analgesia was obtained
after one application. After eight applications, it appeared to be cured
without resulting erythema. . . . In several cases of neurodermatitis,
analgesia was obtained. . . . It is worth noting that, in the whole
course of our experiments, we have hardly ever produced cutaneous
erythema, in spite of the intensity and great penetration of the doses,
this result being due to the operative method we devised. We have
repeated the applications over an entire series of neighbouring points
in succession, with the object of making the rays converge towards
the deep-seated painful parts, without subjecting the skin to too much
radiation at any one spot. It is sufficient that the length of each
exposure should be less than that required to produce a slight
erythema.”

From this period, therefore, I was able to use very penetrating rays
even when applying the apparatus direct, without producing any surface
irritation, It was from this technique that Dr. Degrais and I were after-
wards led to devise the method of * cross-fire."”

5. Difference in resistance of tissues.—The resistance of
healthy and diseased tissues varies greatly, according to their position
and structure. A vegetating epithelioma is much more easily influenced
than an ulcerating epithelioma or lupous tissue.

“ Pathological cutaneous tissues generally offer more resistance than
healthy skin. Three applications have resulted in the complete Te-
moval of a small seborrheeic papilloma of the scalp, without producing
the least erosion: but the same applications on ourselves (anterior
surface of the forearm) have produced a quite severe ulcer. In the same
way the mucous membranes appear to be sper:iall}f rc:frar.:tur}r, as we
have had occasion to observe in gynecological applications. A case of
chronic catarrhal metritis of the cervix with considerable ectropion
has been treated and healed in our practice at St. Lazaire: without
marked destruction, and with an amount of radioactivity which would
certainly have caused ulceration of the healthy skin.”

. . . the tumours were
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have shown that the result was really due to a modification of the
culture medium.

In fact, the rays emitted by the apparatus do not affect vigorous
cultures of staphylococci or gonococei in the incubator, at least in the
length of exposure possible in clinical practice (experiments made at
the Leysin Laboratory on cultures of Staphylococeus aurens and .of the
gonococcus). On the other hand, water containing even a millionth part
of pure radium seems to act on the cultures. The « corpuscles would,
therefore, play a special part in bactericidal action, since they are to
a great extent absorbed by the varnish of the apparatus, whilst they
exist in abundance in all solutions of radium bromide, and are emitted
from them.

It would, therefore, seem probable that substances which are directly

or indirectly radioactive, and allow the « rays to pass, should be employed
when bactericidal action is desired,

Such were the conclusions, many of them original, to which my first
investigations led me. Since then, with the help of Dr. Degrais, further
progress has been made in my clinic in the technique, method of
dosage, and clinical results of radium treatment.

Great improvement has taken place in other departments since
the opening of the Laboratoire Biologique du Radium. The chemical
laboratory has largely contributed by supplying a number of radium
products for experiments in medical pathology. The physics laboratory
has likewise been of great service to us. The advance made at the Labora-
tory in dosage and the study of filtration, from the standpoint of physics,
is due to the researches and suggestions of M. Beaudoin. Contributions
from the physiological department and that of medical pathology have
also been numerous and extremely interesting.

Briefly, the work so far accomplished has given radiumtherapy an
impetus sufficiently strong to free it from the obstacles which beset its
initial progress, and has thereby justified its claim to a scientific position
in therapeutics. -

But the Laboratory had another object. It was intended to be open
both to patients and to the medical profession for study; and in this
way many practitioners from our own and other countries have been
enabled to profit by our work, and have become firm believers in the
therapeutic effects of radium. Similar centres of study, based on_the
results obtained by us, are now being officially established in various
foreign countries, including one in Lon::ion, which is under the patronage
of King Edward the Seventh. _ 83

The Laboratory was also willing to put its means of investigation







PART 1
PHYSICS

As this work is intended for physicians rather than scientists, and as
we wish to avoid obscurity in this new and complex subject, we shall
treat only of elementary principles in the present chapter.

I. DISCOYERY OF RADIOACTIVITY AND RADIO-
ACTIVE SUBSTANCES

Becquerel rays and uranium.—When studying the phosphor-
escence of uranium salts, H. Becquerel discovered, in 1806, that the
invisible spontaneous radiations emitted by plmsth‘eécent uranic
salts were also emitted by salts of uranium oxide and uranium
protoxide, and by the metal uranium itself, all of which are non-phos-
phorescent substances. From this he concluded that spontaneous
radiation was independent of phosphorescent properties, and was only
produced by the uranium atom. He afterwards found that this invisible
radiation not only acted on photographic plates, after passing through
opaque bodies, but was capable of discharging electrified bodies, e.g.
the electroscope. It was to this new phenomenon, which differs from
phosphorescence and fluorescence, that the name of * Becquerel rays "
was given. .

Thorium.—In 1898, Mme. Curie and M. Schmidt discovered, in-
dependently of each other, similar rays in thorium, a metal which, like
uranium, had long been known. Continuing her investigations, Mme,
Curie succeeded in ascertaining and formulating the degree of activity
possessed by the rays of metallic uranium, and on studying the different
uranium compounds, such as pitch-blende (uranium oxide ore), she
was surprised to observe that they emitted rays which were evidently
more active than those of uranium itself. She concluded from this that
those compounds must contain radioactive substances other than uranium.

Radium and polonium.—Such were the experiments which,
in 1goo, after long and skilfully conducted researches, led Professor
P. and Mme. Curie to the discovery of two new bodies. One
of these, which they named radium, was extremely active. To the
other, which was different and much weaker, they gave the name of
polonium, in memory of Mme. Curie’'s native country.

14
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PI'DfIE‘SEDI' P. and Mme. Curie extracted radium in the first instance
from pitch-blende residues, which came from St. Joachimsthal, Its
presence has been subsequently discovered, not only in all pitch-blende
beds, but also in all the minerals which contain uranium, A connection
has even been traced between uranium and radium,

| Radium ore.—Radium ore exists in all the uranium compounds,
viz..—

Pitch-blende and pitch-uranium (uranium oxide),

Uranite or autunite (double phosphate of uranium and calcium).

Chalcolite (double phosphate of uranium and copper),

Carnotite (vanadate of uranium).

Thorianife (uranium and thorium oxide).

Pyromorphite, a phosphate of lead which contains radium without
uranium, has, however, been worked for some time. This is the only
instance of a radium ore free from uranium.

The principal pitch-blende workings are those at St. Joachimsthal
in Bohemia, in a mountainous region, 16 kilometres from Carlsbad,
as the crow flies, There are many other pitch-blende mines in exist-
ence, the most important being in Bohemia, Hungary, Saxony, Turkey,
Sweden, Canada, Colorado, and Cornwall.

Autunite takes its name from the locality of Autun, in the neigh-
bourhood of which it is present in considerable quantities ; it has also
been found in Auvergne, Portugal, and Tonquin.

Chalcolite, mixed with autunite, has been met with in France, Saxony,
and Portugal.

Carnotite has been found in the plains of Utah, U.S.A.

Thorianite comes from Ceylon, where it occurs in the form of crystal-
lised cubes, which are sometimes quite regular.

Pyromorphite has been met with in France, at Issy I'Evéque (Sabne-

et-Loire).

III. PREPARATION OF RADIUM *

Although the general process is always the same, the treatment of
ores for the purpose of extracting radium differs in each case according to
their chemical composition. The operations necessary for such treatment
are invariably long, numerous, and difficult of execution. Theyinclude :—

1. Mechanical preparation,
2. Chemical treatment.
3. Fractionisation.
* The methods described in this paragraph are those in use at the Armet de Lisle

i i i £l i t, engineer
s, We give them from information very kindly furnished by M. de Razet, engi
:}ﬂthe Emluglde Fhysique et de Chimie, and curator of the laboratory.
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;T::;L;s Sﬂlggjzﬂi;ﬁﬁ:;ncd ffum I ton of ore weighing about 25 kilo-
: - : y very active, and contains only barium and
radium. (Fig. 1.)

. Fractionisation. solution i A e
whiih includes sewar’:rlz?lnsta;e:? ﬁgittlaii;:tﬁriwﬂf?fa?r fi'a}{:tmnlﬁa.t!ﬂn,
s : L ge scale, fraction-
it ot e, e

1 : crystallised, the crystals are
seen to cunta:_n more radium than the water which remains ; and this
circumstance 1s turned to account in the process which we will now
describe,

The liquifi obtained after the last purification is concentrated by
heat in a receiver, No. 1. It is then left to cool, when crystals are deposited
along the walls and at the bottom of the vessel. After complete cooling,
the liquid is emptied into receiver No. 2, and then the crystals from
No. 1 are again dissolved in water. Both solutions are concentrated.
When cool, the water from No. 2 is put into No. 3, the water from No. 1
is poured on the crystals from No. 2, and the crystals from No. 1 are once
more dissolved in water. The three solutions are now brought to a
suitable degree of concentration. When they are cold, receiver No. 4
1s added, and so on, the water from one receiver always being poured
over the crystals of the next one. When a certain time has elapsed,
only a small quantity of very active salt remains at the beginning
of the series, whilst at the end there is a large quantity of inactive
products.

Fractionisation on a large scale is performed at the works. It is
begun in large vats, and finished in earthen pans, the material being
reduced from 25 to 4 (or at most 5) kilogrammes.

Fractionisation on a small scale is carried out at the laboratory
of the factory, in porcelain capsules. When only 400 to 500 grammes
of chloride remain, the process is stopped, and a final purification very
carefully made. The chlorides are transformed into bromides, which
are fractionised in the same way as the chlorides, in porcelain capsules,
Fractionisation at length produces several centigrammes of pure radium
bromide. The purity of the salt is ascertained either by the spectroscope
or the Curie electrometer. .

Radioactivity of pure radium: 2,000,000.—The strength of pure
radium salt is determined by its power of ionisation. Taking uranium
as the unit of measurement, this salt is considered to possess an
activity of about 2,000,000. In other words, a given quantity of it
renders a column of air an almost 2,000,000 times better conductor of
electricity ; it ionises it 2,000,000 times more strongly than an equal
quantity of pure uranium would do. Radium bromide is a perfectly







20 PHYSICS [PART 1

the power of colouring glass violet, brown, or biack. It gives a yellow-
orange tone to uncoloured topaz, and colours the diamond rose, green,
blue, or yellow. But these changes are for the most part transitory,
and disappear soon after contact, either of themselves, or under the
influence of time or of physical agents, such as heat,

Impression on photographic plates.— Radium rays act on
substances commonly employed in photography, and so permit radium-
graphs to be obtained. The phenomenon of the passage of the rays
through substances—which is more or less easy according to the degree
of opacity of the latter—easily explains the formation of lights and
shadows on the photographic plate. This property can be utilised
for comparison of the respective values of the instruments at our disposal.
Dr. Abbé makes great use of it. We ourselves think that ionisation
gives a more rapid, useful and accurate basis for calculation.

Ionisation,—Radium renders air a good conductor of electricity,
that is to say, it has the property of separating the particles of air into
elements called 7oms, which it charges with electricity. If, therefore,
a charged electroscope be placed in a room, it will be discharged as soon
as radium 1s introduced into the room. The velocity of this discharge
can be readily calculated, and is in exact relation to the power of activity
possessed by the salt. This property, which is common to all radio-
active bodies, has been utilised for the measurement and comparison
of the various radioactivities. In this way it has been possible to fix
the standard of 2,000,000 attributed to pure radium, by comparison
with uranium, taken as the unit of measurement. This quality of
ionisation still remains the only one by which radioactive strength can
be accurately estimated, and it enables us to measure the activity emitted
by our apparatus.

Production of phosphorescence in certain bodies.—Radium
excites phosphorescence in certain bodies, e.g. in barium platino-cyanide.
The radium is placed in the dark at some distance from a screen of this
substance, which is then lighted up. When the apparatus is brought
nearer, the light becomes limited in extent, and of greater intensitj,r._ 1f
a book or some other object be interposed, the screen will still be illu-
minated, but in inverse ratio to the opacity of the intervening subﬁta&nce.

Passage through opaque bodies.—The foregoing experiment
proves that the rays can penetrate bodies, for, if radium lights up a
screen placed at some distance, it is obvious that the rays can traverse
a layer of air, and the same kind of experiment can be used to
show the passage of radiation through solid ugaque substances,
and also through liquids, since the screen is i]lur.nmnted when ?uch
bodies are interposed in the same way between it and the radium.
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v rays. They are invisible, but manifest themselves by certain re-
actions,

a Ra.jﬂ._—Raj_,rs of this class are attributed to atoms, that is to
say, to particles in the order of their chemical size. These particles
are ma}'enal, and extremely small, resembling the hydrogen atom in
size. They are of the same nature as the anode rays of a Crookes
tubf:*,, b1:1t possess greater penetration. Like real projectiles, these
radioactive atoms are animated by a velocity measuring about a
tcpth or chntleth part of the velocity of light. They are charged
with positive electricity, and form a group which varies in homogeneity,
according to the date of preparation of the radium.* They are deviated
to the left by a magnet, but only very slightly. Their proportion of
the radiation emitted from naked radium is considerable, amounting
to about go per cent. (Fig. 2). They are very easily absorbed, and
only slightly penetrating, a thin layer of metal or rubber being sufficient
to intercept them.

£ Rays,—These are similar to cathode rays, but about 500
times more penetrating; they are attributed by some physicists to
material atoms. But, for the most part, according to M. Kaufmann,
the 8 particles or “ electrons " are of electro-magnetic nature, not abso-
lutely material, and holding a position midway between matter and ether.
The B particle has considerable interest for students of physics, as it
1s supposed to be the primordial atom of electricity. The existence
of the electron, which is believed to be the origin of all thermal, electrical,
and luminous phenomena, is the basis on which all the theories of modern
physics rest. These £ particles are charged with negative electricity,
and are strongly deviated to the right by a magnet. They exist in
the proportion of about g per cent. in the radiation from naked radium
(Fig. 2), forming a heterogeneous group ; that is to say, they vary among
themselves in size and velocity of movement, and consequently in their
power of penetration. As regards the latter property, the less rapid
and less attenuated 3 rays are comparable to a rays. These are soft
B rays. Others, known as hard 3, are composed of particles of extreme
tenuity (2,000 times less than that of the hydrogen atom), and are animated
by great velocity, akin to that of light (200,000 to 300,000 kilometres to
the second). Between these two extremes, soft 3 and hard £, come the
intermediate rays, called medium 8. By reason of their tenuity and
velocity, they have great powers of penetration, and easily traverse

* The rays from newly prepared radium are homogeneous; their course throungh
the air at 760 mm, being 3 m. 25 cm. a rays emitted by old radium or by the apparatus
are not homogeneous. The following aré the distances traversed by the five kinds of

e rays from old naked radium:—3j m. 5 em.; 3 m. 9 oo 4 m. 3 o 4 m. 8§ cm.;
7 m. 1 cm. (Note by M. Razet.)
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as a and B rays must possess some power of penetration in relation
to matter. It is further obvious that the larger and less rapid a atoms
do not penetrate so far as B rays, and that the latter, by reason of their
heterogeneous character, have different degrees of penetration, according
to whether they are soft or hard. It now remains to explain the
mechanism of this penetration. All bodies reduced to their ultimate
expression appear in the form of an aggregation of atoms, separated by
what are called inter-atomic spaces. Now, since a and 8 particles are
infinitely smaller than the atoms of the bodies they strike, their velocity
causes them to slip into the inter-atomic spaces of these bodies. As
to v undulations, it is sufficient to know that ether bathes and permeates
every substance, in order to understand how easily they are propagated.
The respective degrees of penetration possessed by the three kinds of
rays will now be easily understood.

v vibrations lose very little energy in their passage, and for this
reason can only be finally intercepted by a sheet of lead about 10 cm. in
thickness. For « and 3 particles the loss is greater, since there is friction
of one mass against another, and the greater the friction, the more diffi-
cult is the passage rendered; e rays, however, lose their energy more
quickly than 3 rays. This is expressed by the qualification * easily
absorbed,” applied to « in relation to 8 rays.

Filtration.—These facts explain the operation which, under the
name of filtering, allows of selection of the different rays. Since the
various constituent elements of the radiation are more or less lLable
to absorption, every object placed in front of the source of emission
will not only diminish the total amount of radiation, but will select
these constituent elements according to their power of penetration.
Such an intervening substance will intercept one or more kinds of
the most easily absorbed rays, and only allow the other kinds to
filter through. A radiation placed in contact with cutaneous tissues
will permeate them throughout their thickness and even go beyond
it, @ rays being arrested by the superficial layers, 8 rays, from soft
to hard B, going considerably further, and « rays passing through
without difficulty. In this way the tissues themselves act as a filter.
We have utilised these different degrees of penetration from the
time of our first experiments, in order to modify the radiation for
therapeutic purposes. _ ‘

When a screen of cotton-wool, or aluminium, of a thickness
sufficient to intercept the e rays, is placed before r?.dium apparatus,
only B8 and ¢ rays are allowed to filter through. “Wlth screens ?:{ in-
creasing density, only hard 8 rays and v rays, which constitute = sur-
pénétrant ”' radiations, will escape ; and lastly, only  rays, which can
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the tissues to be treated. But this would involve the use of a powerful,
and consequently very heavy and unwieldy electro-magnet.

How can action of rays be explained ?—Many explanations
have been suggested, but none of them is quite satisfactory. Perhaps
the_ heat liberated by the radiation may have something to do with it.
It is genemlly Fﬂnsidcred sufficient to say that the rays yield energy to
the tissues which they penetrate, but this vague statement is only a
cloak for our ignorance. With regard to a and g rays, the phenomena
of their energy hitherto ascertained may correspond to a law in physics
closely uniting the three terms of velocity, heat, and force. In proportion
as projectiles lose their velocity when traversing bodies, they are deprived
of an amount of energy proportional to half the product of their mass
multiplied by the square of their velocity: E = M;‘; As for v rays,
no explanation of the way in which they act has yet been found. The
production of secondary rays composed of 8 electrons during the whole
progression of y rays through matter should be noted, and this may
perhaps be the reason why these rays seem to have a real action even on
the surface of the tissues, in spite of the extraordinary facility with
which they pass through them. It is conceivable that these forces may
make an impression upon and modify the cells in their normal biological
or pathological evolution, by becoming gradually absorbed in the tissues,
in proportion to their depth ; but this does not explain the actual method
of their working, and the problem, one of the most fascinating with
which we are confronted, still awaits solution.

2. EMANATION

Radium in process of disintegration not only sets free energy in
the form of a, 8, and 4 rays, but also gives off continuously a radioactive
gas called the emanation, which radiates a rays, and is itself transformed
in turn, so as to give rise to induced radioactivity. We shall only say
a few words about this gas, confining ourselves to essential points,
for as yet it has been little used in radiumtherapy. We have, how-
ever, made trials and experiments which have shown its employment
to be possible. This force, which possesses bactericidal properties,
should not be neglected, for when the technique is perfected, it is likely
to take an important place in therapeutics. The emanation given off
by radium is subject, like other gases, to the laws of Mariotte and of
Gay-Lussac. This material and radioactive gas has been carefully
studied by Rutherford and Sir W. Ramsay. It can be collected and
condensed in liquid air, and is diffused through bodies, but so feebly
that its diffusion need not be taken into account in therapeutics. It
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consists of the products of disintegration of the radium. These have
been carefully studied by Rutherford, who has given them a whole
series of mnames, such as radium emanation, A, B, C radium, etc.
These products, continually in a state of transformation, impregnate
the radium, and impart to it complex radiations according to an
absolutely invariable rule. For example, if, by the action of a high
temperature, we drive off these products, and separate them from
the radium, the latter partly loses its activity, but afterwards recovers
it spontaneously, in accordance with a law complementary to that of
destruction of the emanation. Thus, however much activity radium
may lose, this activity will always be reproduced. We need not again
refer (see Introduction) to the property possessed by the emanation
of transforming itself slowly into helium, nor to the experiments made
by Sir W. Ramsay for producing lithium out of substances which do
not contain it, such as nitrate of copper, by means of the emanation.
As we have already pointed out, if all these facts should be confirmed,
the possibility of the transmutation of elements will be demonstrated,
and the fundamental principles of chemistry and energy, which have
appeared to be so firmly established for many centuries, will be over-
thrown.
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the external applications with apparatus, or may be used alone. Un-
fortunately medical pathology can afford very little help in the study
of this question. Physics and chemistry long ago put a number of
useful products, perfectly combined and measured, at the disposal
of experimenters, but progress has been slower in medical therapeutics
than in surgical pathology, in which the employment of radium apparatus
speedily gave many authentic results.
There are two different methods of employing the emanation :
1. It may be collected and used by itself :
2. It may be used simultaneously with the rays.

I. EMANATION USED ALONE

We have seen that radium salts continuously produce the emana-
tion, a gas which gives off radiation and becomes transformed in its
turn, so as to induce radioactivity in other substances. We know that
the production of the emanation by radium is in proportion to its time of
emission, and also that its less by transformation is brought about in
accordance with a fixed law, so that radium salt in a closed vessel pro-
duces only a limited quantity of emanation. The amount will be constant
from the moment at which its formation and disappearance become equal.
This is known as the law of radicactive equilibrium. In order to collect
the emanation, it is allowed to accumulate in special apparatus, from
which it is drawn out, by aspiration, into tubes or receivers from which the
air has been exhausted. The appliance which we use consists of a hori-
zontal reservoir containing the radium solution (Fig. 4), which is provided
with two wvertical tubes, having a stop-cock at each end. One of these
is connected with a retort, through which the air passes, driving out
the emanation accumulated above the solution. The other serves
for the aspiration of the gas. In order to perform the experiment, the
producing apparatus is connected with an exhausted receiver by rubber
tubing, the stop-cocks being then manipulated in such a way as to draw
up the accumulated gas and drive it out with the external air. .

Manner of using the emanation.—Produced and collected in
this way, the emanation can be employed—

1. In the form of a gas. 23
2. For the production of induced radioactivity.

1. Emanation in the state of gas. Inhalation.—Strictly speak-
ing, the emanation is used for inhalatic-n,‘ not in‘ the state of pure
gas, but always more or less mixed with air, or with some other gas.
This can be accomplished in two ways. (I) By placing the patu.ant
at the free tube-opening of the apparatus described abuve: and nm]-;mg
him directly breathe the emanation produced by the solution of radium
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(2) A second method consists in putting a :mxi:urv of air
tus used by M. Bournigaux for his in-
purpose it will be

bromide.
and emanation into the appara ) :
vestigations into respiratory L‘]lii]:lgl‘lﬁ. For Hm’, BHIEERYAE s N
sufficient to pass a current of air into the ill‘.I}J.lIdTlll‘.-:I 4_.[-1111 1 h\H
emanation, by means of a force-pump. It may i:nuxh_dpnl_:u‘ ]}imntl.} LL
by the use of special apparatus, to put the unulm:mml in direct contac

1 :» cutaneous tissue. :

g IL};.IE;‘I;HMJGH producing induced radiﬂauti?it}'. _—'1"h{1 {‘[‘I]:tlllELl}:ﬂlll'
has the power of making all thzaim_l{ttrr; r:!dmm:twr:‘., whether -t-E},
are liquid or solid, organic or inorganic. Water alone, or containing

Fig. 4.—Armet de Lisle’s apparatus for collecting emanation.

different kinds of chemical products, all pharmaceutical substances, and
even tissue cells, acquire, by contact with this gas, the property of
giving out radioactivity. There are many products capable of becoming
radioactive, and conveying to the depths of the tissues increased energy,
in addition to the properties of the products themselves. Radioactive
mineral waters, of which we have spoken on page 27, furnish an excellent
example of natural radioactivation.

An interesting experiment was made as follows. A quantity of radium
was introduced into the waters, and measured in such a way that they
retained for an indefinite period a radioactivity equal to that found at the
source. MM. Jaboin and Beaudoin, working from the data of the late
Professor P. Curie and M. Laborde, carried out this experiment success-
fully with the mineral waters of Bussang, conferring on them permanent



32 USE OF INSTRUMENTS [PART 11

";Ld“m.':ffi‘"it}' by the introduction of minute and accurately measured
quantities of radium. The memoir which they presented on this subject
to t_lu;-. Pharmaceutical Society * was reported on by a Commission, which
decided that the work performed had given well-founded conclusions,
Thus waters which are radioactive at their
source, but lose this special property in trans-
port, may henceforth be rendered permanently
radioactive, and their natural condition may be
preserved at a distance.

Concentration of the emanation.—
Induced radioactivity, as we have said, is
rapidly dissipated, and diminishes according
to the law of decrease; a loss of one-half
the radioactivity in thirty minutes, and so on.
The rapidity of this decrease is a drawback in
practice, but it may be remedied by condens-
ing the emanation in the vehicle which it
renders radioactive, and by employing products
of more intense activity, for which this law
acts with less rapidity. Concentration of the
emanation is obtained by a very simple process,
with the apparatus represented in Fig. 5.

Apparatus for concentration of emanation
by condensation in liquid air (Fig. 5).—Two
reservoirs are placed in communication by a
joint carefully ground with emery. The lower
one contains the substance for retaiming the
emanation. After a vacuum has been pro-
duced in both, the emanation 1s introduced
in the usual way, and the lower reservoir is
then immersed in liquid air. In a few moments,
the whole emanation becomes condensed in the
reservoir above the substance, which has become
highly radioactive. This method possesses
ééﬁsef{aa:[:“‘:‘:":;’l‘f;ﬂfﬁ; numerous advantages, alln:}ngfat which the fol-

lowing should be borne in mind \—

1. The radioactivity of the new media is rendered much more intense
by this process than by the ordinary methods. h

2. By means of electrical apparatus, the intensity in radioactivity
of the media can be measured, and the quantity of emanation enclosed

* Jaboin and Beaudoin, “Sur la radio-activation artificielle des eaux minérales ct
I'élimination du bromure de radium soluble,” Société de Pharmacie de Paris, July zgth,
1908, and Jowrnal de Pharmacie et de Chimie, January 7th, 1900,







34 USE OF INSTRUMENTS [PART 11

experiments. Acting on thisj principle, M. Jaboin has prepared radiferous
ferments, and a whole series of radiferous pharmaceutical products,
suc;n as quimine, grey oil, and colloidal metals, with the aim of increasing
their special properties.

3. To confer on them a new power, or to make use of them as vehicles
for transmitting radioactivity to certain parts of the economy.*

Substances used with radium appear, then, in the form either of
radiferous products, or simply of radioactive products.

Radiferous substances are those containing radium in a state which
may be soluble or insoluble (in suspension). They are, as a matter
of fact, radioactive from induced radioactivity, since the emanation is
present, and continuously emitted by the radium. Their radioactivity
is therefore permanent.

Simple radioactive products are those which have merely been brought
within reach of insoluble radium in the free state, and put in contact
with the emanation alome. The radium salt having been removed
after a given time, the products are only temporarily radioactive, and
this activity diminishes very quickly, in accordance with the law to
which it is subject. This is certainly a drawback : but on the other hand,
such products possess a practical interest from being radioactive without
containing radium, and from being moderate in price, since the smallest
particle of the metal which has served on one occasion for radioactivity
can be used again any number of times.

For instance, we have experimented with both radioactive and
radiferous substances, such as wvarious kinds of water, and solutions
of biniodide of mercury and grey oil. The waters have been chiefly
used for subcutaneous and hypodermic injections, in the treatment of
lupous nodules and tumours. Radiferous grey oil and biniodide of
mercury have been employed in syphilis. Interesting results have
been obtained by injecting into the tissues solutions holding in sus-
pension some grains of insoluble radium salt. Dr. Dominici and Dr.
Barcat have shown at the Académie des Sciences that radium can be
conveyed into certain tissues, by injections of insoluble salts. In such
cases the liquid part is eliminated, and the solid particles of radium
sulphate, which can act for a long time by means of their rays, remain
fixed. But this method has not yet become common in ordinary medical
practice, on account of the high price of radium. In any case, the experi-
ments which we have personally carried out with grey oil and radiferous

* When introduced into the organism, the emanation becomes rapidly diffused,
and can thus reach the deeper regions. It is localised in the glands of internal secretion,
especially the suprarenal capsules, and eliminated by the skin and lungs, and to a small
extent by the kidneys. (* Recherches de Bouchard, Curie et Balthazar,” Inter-
national Congress, Lisbon, April, 1900.)







CHAPTER II
RADIATION
I. RADIUM APPARATUS

WE now come to the most important part of our study, in which we
shall consider the radiations used alone, without the emanation. This
will deal with the application of apparatus to the surface of the skin
and the accessible mucous membranes. The gradual but rapid and effec-
tive advance in the construction of the instruments has placed radium-
therapy, in the course of the last few vears, on a really scientific and
practical basis. Inthis and the next two chapters we shall only describe
the technique, operative methods and analytical measurement of the
available radiation. The wvalue of the various modes of operation
will be dealt with in the clinical section.

We must first inquire what radium apparatus consists of. The
scarcity of radium and its very high price necessarily led the first
makers to devise instruments in the shape of protective boxes intended
to prevent any loss of the original material. Two stages may be
traced in the construction of these appliances: the primitive stage,
in which the salt was poured into tubes or boxes, like grams of
corn into a sack, and the present one, in which an ideal apparatus
is striven after. What are the qualities indispensable for such appli-
ances 7 They are wvery numerous, but some are so important as to
outweigh all the rest. They are :

1. Homogeneity of the radioactive ouwtput—This means that any
portion of the surface of the apparatus, considered separately, ought to
have the same radioactive strength as any other part. In this way
the therapeutic effects will be uniform and identical at every point,
In order to obtain such a result, the radium particles must be of the
same size and distributed in such a manner that they do not overlap,
and are equidistant from each other and from the surface of application
of the apparatus.

2. Maximum quantity of output, or liberation of the largest
possible total of rays. The thinner the substance required to contain
and enclose the particles, and the more easily it is permeable by rays of
weak pu;-nctmti[m, the more valuable will be the apparatus. It this tact

30
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is due to the chemical and physical researches carried out in
France. This is equally true of the new studies now being pursued
with the object of placing, not only the properties of radium, but also
those of other radioactive substances, such as polonium and uranium,
at the disposal of the medical profession. From inquiries which we
have made on this subject, it seems evident that the old-fashioned
methods with tubes and lens-shaped apparatus are still in vogue in
other countries, and that centres of study devoted to the elucidation of
these subjects are rare and of very recent date.

I. ORIGINAL APPARATUS

The first appliances manufactured for the use of the profession were
little more than containers, in which the radium salt was enclosed. They
included rubber bags, ebonite boxes, and glass tubes and capsules. The
rubber bags were easily perforated, and open to the same objection
as the boxes or capsules, owing to the free condition of the radium salt.
The particles were movable, the small mass being carried from one side
to the other, according to the direction in which the apparatus was
inclined. There was great inequality of action, and much difference
in the quantity of radiation, according to whether the grains were massed
together, or spread out over a more or less extensive surface. The action,
moreover, was always considerably diminished, on account of the absorp-
tion of a large proportion of the rays by the substance through which
they had to travel, and also from the fact that this substance was too
thick. It is true that the glass tubes, which are still used, give excellent
therapeutic results in certain cases; when introduced, for instance,
into tumours. The homogeneity of the radicactive output owver the
whole surface of the apparatus is not absolutely necessary in this case
as it always is in the treatment of surface lesions, with regard to which
wsthetic considerations naturally predominate. Nevertheless, these
tubes are faulty from a scientific point of view, on account of the
difficulty of measuring their external radioactivity. For surface action,
and to obtain more regularity in the output of energy, the grains
used to bz fixed by sticking them on, or firmly pressing them down
in a cup with a slight depression. Most appliances of foreign manu-
facture are constructed in this way. Such are the little ebonite boxes,
covered with a sheet of mica, in the shape of a small naturalist’s
lens. The salt is fixed on a cup-shaped plate, and immediately
covered by the mica sheet, so that the rays have to pass through
a thin layer of air, and then through the mica. The radium par-
ticles h{-*.ir_lg compressed, and forming several layers, the output is
less than it should be. We have observed much more acute reaction,
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A. APPARATUS IN THE FORM OF TUBES

We shall have little to say about radium in tubes, a form of
apparatus which has been in use from the first. It is true that we
can now, as we could not then, measure their external radioactivity,
but this measurement, by the method at present employed, does not gi{re
the stability and accuracy claimed for the apparatus with salts varnished
on. These types are, however, worth retaining, because there is an indica-
tion for their therapeutic use. The tube is made of glass and sealed, and
the radium particles are seen moving inside according to the inclination
at which the tube is held. It is difficult to arrange them in such a
way that they shall occupy the whole interior space of the tube.
The latter is enclosed in a second tube of gold, silver, or platinum, of a
thickness depending upon the intensity of radioactivity desired. This
tube acts as a filter. Constructed in this way, this form of apparatus,
which is very small, can be introduced with advantage into the substance
of tumours* and allowed to remain there for a sufficient length of
time. It may also be introduced into fistulas, cavities, and fissures.
The radiation will have to pass through the wall of the glass, and
afterwards through that of the gold or silver tube,

There 1s another way of constructing this kind of applicator. A very
small cylindrical apparatus with the salts adhering, and a radiferous
“toile " rolled up, can be enclosed in a gold or silver tube, and intro-
duced into a tumour. In this case the radiation will have to pass
first through the varnish and then through the wall of gold or silver.
On the whole, this second apparatus provides a homogeneity which is
lacking in the first, but uniformity is not necessary in this particular
case, and the glass tube possesses the great advantage of making
recovery of the radium easy, without risk of the slightest loss.

B. APPARATUS WITH RADIUM SALTS APPLIED IN
VARNISH
There are two kinds of apparatus in which the salts are stuck on
with varnish :
1. Those with a metallic base.
2. Those with a linen base (* toile " applicators).

1. APPARATUS WITH SALTS IN VARNISH AND METALLIC BASE

These appliances consist of two parts :

(r) A metallic base :
(2) The radium varnish which covers it.
* Methods of Morton and Robert Abbé.

i
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CHAP. II] RADIATION : APPARATUS 4T

(I) METAL BASE

Its nature and thickness.—The base is usually made of copper,
sufficiently thick to be rigid. Formerly thc-: edge was turned in at the
circumference, in order to hold the varnish, but we suggested that
this rim should be done away with, so as to facilitate application.

Its surface.—The surface, instead of being flat, is roughened with
small projections, which grip the lower part of the varnish,h A fine
metal plate is fixed to the surface in such a way that the varnish when
poured on completely covers the plate. The apparatus now possesses
a certain stability ; it will stand shocks without much injury to the
varnish, and without loss of the radioactive substance.

Its form.—The form of this support can be varied to any extent,
and the best armamentarium will undoubtedly be that which has a
sufficient number of appliances of different forms to correspond in shape
and size to the lesion to be treated. But the number of instruments
must of necessity be limited, and we therefore have to content our-
selves with those patterns which can be adapted to the greatest number
of cases. Some of the appliances which we use are shown on p. 42
(Fig. 6). Their shape principally depends on whether the applications
are to be made (1) externally, on even surfaces, or (2) In cavities,
passages, and folds. In special cases, the apparatus for external use
can also be employed for cavities, and vice versi.

Form of apparatus best adapted for plain surfaces.—
Flat apparatus (Fig. 6).—These applicators are made in two distinct
shapes, either round, in the shape of a disc, or rectangular, both being
useful and adaptable to various conditions. By placing the latter in
Juxtaposition large areas may be covered. These instruments, which
vary considerably in size, are most useful from 1 to 25 or 30 square cm,
If made smaller, the radiation is too weak, and larger ones are difficult
to fix and manipulate.

Concave apparatus.—This form is particularly useful for applica-
tion to the eyelids, cheek-bones, etc. It will sometimes be advisable
to give the so-called flat applicators a very slight concavity instead of
a perfectly plane surface. Indeed, there is always rather better contact
at the centre than at the circumference. A very slight depression
of the metallic surface would remedy this inequality.

Convex apparatus.—For the naso-malar and naso-palpebral regions
the convex form will be found very useful.

Form of apparatus for introduction into cavities, passages,
fistulas, and folds.—Here again the shapes vary very much. As
a general rule, ecylindrical or spherical surfaces should be substituted
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4 USE OF INSTRUMENTS [PART 11

rm_ﬂm-*ed, on the external surface of the cervix, or even with the cylin-
drical portion alone, in the uterine canal, As these parts differ in size
and are covered with screens of varying thickness, the manifold use:‘:
to which such an apparatus can be put may be easily imagined. It
1s chiefly intended for the uterus, but may also be employed, either as
a whole or in its constituent parts, for application in various regions, such
as the anus, entrance of the vagina, ear, etc., and for introduction into

tumours. The slightly concave discoid portion may be used alone, for
ordinary external applications.

(2) RADIUM VARNISH

The fixing substance with which our apparatus is covered is
a special varnish possessing those properties of permeability, solidity,
and resistance which we have shown to be so important. When this
substance is raised to a high temperature, it becomes sufficiently soft
to be poured on to a metal plate or cloth. The required quantity of
radium salt is mixed,* and spread in such a way as to obtain as thin
a layer as possible of the mass on the plate, and as even a distri-
bution of the salt. The usual proportion is 1 cg. of the salt to 1
square cm. of surface. The varnish is then dried and resined. On
cooling, it regains its original solidity, which is very great. Once poured
on and hardened, it presents an absolutely smooth, slightly shiny surface
of brownish colour. Owing to its transparency the radium grains are
visible. 'When the wvarnish has just been spread on, the grains are
yellowish, but in proportion to their age—for freshly prepared radium
salt has a life of its own, and does not reach maturity for some months—
they become darker, and change by degrees to dark brown or black.
The radioactive value of the varnish naturally depends on the quantity,
quality, and proportion to the surface, of the contained radium.

z. " ToiLE” APPLICATORS

“Toile ” applicators also consist of two parts; the cloth itself
and the radium varnish which covers it. These have many advantages.
They allow a considerable quantity of « rays and powerful radiations to
pass, owing to their construction, which differs from that of the metallic
apparatus by the amount and distribution of the varnish. In this
“toile” apparatus, the grains are only covered with a thin layer of
varnish, especially on the surface opposite to that where they rest on
the “ toile.”” The rays, having less thickness to traverse, collectively
form radiations of great intensity. The cloths, being very fragile, must

* Tt is known that the properties of radium are not afiected by temperature, however
high.







ANALYTICAL TABLE BY

] 2;- .
3. Activity of
L R Sur- | contained
W o Variety and : ;
i ,:, ¥ of Shape o 3 fﬂt_ﬂ' Barium-Radium 1
B oA imensions, Applied Salt
B PP us, (in sq. | (activity of
ok cil.). | uranium taken

;? as the unit).

4

(1) (2) (3) (4) (5)
I | Varnish apparatus, flat, round.. | 6 cm. in diam. 282 1 pure salt
2 Ditte .. X ¥ B em: e 282
3 | Varnish apparatus, flat, square, - F

with rounded angles -« |3 cm. across | g
4 | Varnish apparatus, flat, round.. 2-5 cm. in diam.| 4.g 7
5 Ditto .. s e .= |20 0, % 31 &
6 Ditto .. o 1 eo [ 2AEHL 5 3T | 2
d Ditto .. it e .o |2 0m; Vi 31 2
8 Ditto .. o v .+ | I*5 cim. s 005 »
9 Ditto .. A " .+ | X5 cm, i 0-95 =

10 Varnish apparatus, cylindrical.. 0-5 cm. 5

1-5 cm. in length| —
11 | Varnish apparatus, spherical .. Diam. of the

1y

. sphere 1-5 cm., | 1I-4 pure
12  Varnish apparatus, flat, square 1 cm. across I -
13 | Varnish apparatus, laminated .. squareof 0:5cm. | 0-25 %
14 | Varnish  “‘ toile” apparatus, | !

. flat, round .. 4 .« | 25 cm. in diam, | 4 } pure salt
15 | Ditto .. i o . | 3cm. o - 2
16 | Varnish apparatus, flat, round 5 cm, = 20'5 | 4% pure salt
17 Ditto .. = o .- | Bcm. 5 282 ” |

NoTE.—(r) The figures in column (4) represent the exact surface covered by the |
“ toile "' apparatus, an approximate estimate {5 given of the surface covered by '

(b) Apparatus which emit a rays also emit soft 8 rays. The percentage of the

(¢) The figures of column (11) are given by way of guidance, They are, however,
distribution of barium-radinm sulphate is homogeneous.

* Gep also, with regard to this apparatus, the curvesshown on pp. 72, 73. The
with the method which we should now advocate.

+ Apparatus No, 3 is one of Tecent manufacture, and is therefore _stﬂl in
cﬂlls:ir.lering the weight of salt incorporated, should be 500,000, Complete maturity of an

+ and || Applicators 10 and 11 are very difficult to measure, on account of their
the case of No. 10, it was thought unnecessary to give the measurement in square

The numbers in column (1) correspond to those of Fig. 6, p. 42.

We make use of many other instruments—" toile,” tube, and r-;:u.:T.#n:j.;u!str:L !‘Jnﬁ
1,000,000. The combination of its action in “ cross-fire " with that of a “toile
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CHAPTER III
RADIATION (Continued)
II. TECHNIQUE AND METHODS OF Df‘ERlTIDH
I. TECHNIQUE PROPER

WHEN once the general arrangement of the apparatus is understood,
there are many ways of utilising and varying the energy it sets in motion,
and modifying its application to medical purposes. The questions of
technique governing these variations are exceedingly complex and delicate,
and do not lend themselves to very systematic division. We may, how-
ever, consider that the object of the different methods in use is the
modification of energy, as regards both quantity and quality, by
weakening and diminishing it on the one hand, or increasing it on
the other. They specially aim at influencing either the radiation
as a whole, by diminution or increase of the total amount of energy ;
or the composition of the radiation, in such a way as to change its quality,
that is to say, the respective proportions of a, 3, and ¢ rays. But it
must always be borne in mind that there is no means of altering the
total amount of a radiation without at the same time altering the pro-
portion of the rays. The apparatus may be applied to the tissues direct,
or after some substance has been interposed to form a screen. In reality
there 1s always some kind of intervenming substance, since even the
varnish of the apparatus acts to some extent as a screen. On the other
hand, the instruments can seldom be applied unscreened, with the
varnish in contact with the skin, owing to the necessity for preserving
them. We nearly always envelop them in a very fine sheet of rubber,
or fine muslin. These coverings form an additional protection. Their
density and thickness can be increased with the object of diminishing
the total intensity of the radiation, or of altering the proportion of
the o, B, and v rays composing it. Screens are therefore almost
always required, and may be unlimited in number. In the chapter
on measurements we shall see what are the doses, what kind of
energy is placed at our disposal, and how it varies according to the thick-
ness and density of the intervening substances. Here we shall only
deal with the length of application and the different kinds of screens.
48
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50 USE OF INSTRUMENTS [PART 11

>t ‘ ntact of the applicators, Being very easily
worked, and causing little inconvenience, they can be allowed to remain
on for a very _lrmg. [flerio(l, even in the case of infants. Given a certain
amount of radioactivity, it will suffice to calculate the length of time
necessary to convey to the tissues the total amount of energy required.
_In order to decrease the energy of a radiation, or rather to obtain less
1{11‘.9115& effects, recourse may be had to fractional doses, shorter applica-
tions, and longer intervals between them.

'ﬁter:',f_ short applications. These are especially useful when
treating inflamed and very sensitive surface lesions, such as eczemas
on the face, in infants. They should only last one minute, or even half
that time. Very powerful instruments with a large surface, used without
screening, are employed in this case. These short, but sufficiently strong
applications will permit of covering large surfaces, such as the lower
limbs or the whole of the head, in a short time, thus refuting the
assertion that radiumtherapy is of no practical use except for surfaces
of limited extent. For instance, it might be thought that a single
application of No. 1* apparatus, having an activity of 580,000
(see p. 46), would be destructive, but if the length of application is
regulated and reduced, the most sensitive tissues may be treated with-
out resulting irritation.

Fractional doses.—The action of the rays on diseased tissues
also depends on the manner in which the application of a given dose
of energy is made. Such action varies according to whether the treat-
ment in the first instance is massive, or is divided into fractional doses.
In the second case the tissues will bear a total dose of greater energy.
If a known total radiation 1s made to act during a given period, a certain
amount of energy will be applied, and a certain effect obtained. But if
this period is split up into several portions, the tissues affected will
have time, in the intervals, to accustom themselves to the radicactive
effect, or to lose part of it, so much so that the fractions of energy will
not produce the same effect as the total. The division will ensure a
larger total of energy, which will act differently. We have had proof
of this in many of our experiments, in which we have seen inflammatory
reaction make its appearance after an exposure of a given length, but
fail to do so when the same period was subdivided.

Intervals between applications.—By carefully spacing the ex-
posures, the effects produced may be diminished, or, to speak. more
accurately, different effects may be obtained. If a first application

* The apparatus will be indicated by numbers corresponding to those in the
table on pp. 46 and 47, and in Fig. 6, on p. 42.
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In March, 1go7, Drs. Gastou and Artin brought us an infant a few
months old, who presented a reddish-violet erectile tumour, cylindrical
in shape, projecting 2 cm., and measuring 2 cm. in diameter at the base,
It was impossible to ascertain whether the bone of the frontal region
was sound, and this uncertainty prevented the application of an appara-
tus to the upper part of the growth. The tumour was soft, and
full of blood; at the least ery it became turgid, and we feared to
excite inflammation of the surface, which might have produced serious
hzmorrhage. Since it was impossible to fix the appliances, they had
to be held in the hand, and the child was restless. The problem to be
solved was therefore very complicated. It was necessary to find some
method which, in spite of very short applications, would act strongly at
a depth, lightly on the surface, and in a parallel direction on the fore-
head. The * cross-fire” plan fulfils all these conditions. Two instru-
ments, Nos. 8 and g, were applied uncovered to the lateral surface of
the tumour, opposite each other, and kept in place for ten minutes.
Their position was afterwards changed twice, but they were always
placed in opposite directions, and left in sifu for the same length of time.
This made a total of thirty minutes at a time for each apparatus, divided
into periods of ten minutes for each of three places. The applications
were renewed every day, in the same manner. By this means they
were sufficiently short, and the rays were directed laterally. Moreover,
we knew that ten minutes was a period insufficient to interfere with the
integrity of the surface, and yet long enough to affect to some extent
the superficial tissues. Doses of this length repeated six times gave a
total exposure, at a depth, of sixty minutes. The energy of the
very penetrating rays, small in quantity, and filtered through the
superficial tissues, was multiplied, and even rendered more intense, by
convergence at a depth.

The results exactly answered our expectations. The tumour sub-
sided, and became decolorised, without any appearance ol surface in-
flammation. We frequently employed this process afterwards, using
either uncovered instruments, or those with the whole series of screens,
the latter method being generally employed. It is therefore sqfﬁcicnt,
when adopting the same modus faciendi, to interpose screens and increase
the length of the application accordingly. The crossing of t?lE ﬁrcs
can itself be intensified, when the tumour permits of four applications
at once, opposite each other, or when a tube can be introduced i‘ntu
a tumour, the surface being covered with the apparatus. The ubJer:t;
of this proceeding is to render the action of the “surpé?létrant'
rays more intense by their combined effect for a short tfme, ;m_d
aléu making use of the superficial action of the less penetrating rays.
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2. Alteration of the distance at will ; thus making it easy to increase
or diminish the energy.

3. The possibility, with a focus of small size, of acting on a much
larger surface, by reason of the lateral diffusion of the rays.

Solid screens.—Screens have the double object of lessening the
total amount of the radiation, and at the same time modifying its quality
by filtration.

These two conditions cannot exist apart. It is, in fact, impossible
to diminish the total amount of a radiation without altering its com-
position. Diminution of the whole radiation is easily understood : the
thicker or denser the screen, the weaker will bz the quantity. With
regard to alteration in quality, the matter is more complicated, and
requires some explanation. We have considered (p. 24) the physical
theory of filtration. Since the rays possess varying degrees of pene-
tration, some of them are intercepted by certain substances, and the
rest, which are more penetrating, can be filtered and utilised. It
will be evident from the foregoing remarks how important the
use of these screens becomes in practice, since it allows the owner
of a single instrument to obtain many different results from it. As
we have already seen, the apparatus will not only have various effects
when placed directly on the skin, according to the length and method of
application, but great variety of action, both as to quantity and quality
of energy, will result from the interposition of screens or filters.
Filtering has always been used, though involuntarily in the case of the
first workers in radium. It is an absolute necessity in radiumtherapy ;
in the treatment of cutaneous surfaces, indeed, the tissues them-
selves act in some sort as filters. Since the radium must be contained
in a substance of some kind, and since the first layers of tissue absorb
some of the rays, and form an obstacle to their passage, it is certain
that the energy which succeeds in passing through the enveloping sub-
stance and the first cellular layers has really bzen filtered.

But this is not what is known as filtration in therapeutics. The
word there implies voluntary interposition, for healing purposes, of
some substance forming a movable and changeable screen betw:lzcn
the apparatus and the tissues to be treated. In this sense ﬁll."f'&tl(?l'l.
does not seem to have been used before M. Wickham tried ‘1t, in
March, 1go5. We shall not repeat here what has been said in thfe
Introduction on this subject, or on that of the formule of systematic
doses as applied to dermatological radiumtherapy. Later on we
learned the value of direct applications (with unscreened appgratuﬁj,
when properly managed, and the importance in many cases of using t.hc
largest possible sum of rays, and since the opening of the Laboratoire
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than that of the composition of the rays forming a radiation. We shall
return to this subject of filtration considered with reference to reaction,
in order to show the new qualities possessed by the * surpénétrant ™ rays.
These historical details are interesting, and show the progress which has
been made by the Laboratoire Biologique du Radium.

Description of screens.—There are many substances which will
serve as screens; silver, gold, copper, tin, mica, etc.; the two best,
however, would seem to be aluminium and lead. They differ greatly
in character ; aluminium being easily penetrated, whilst lead, on the
contrary, possesses considerable powers of absorption.

Alumintum sereens.—Aluminium possesses many advantages ; it can
be rolled out in thin sheets (down to the hundredth part of a milli-
metre), so that the scale of thickness for these screens is very extensive.
We generally use the following : +§, mm., 1}, 185, often putting several
sheets together in order to increase the thickness to 4 or 3. When
thicker than this they are extremely hard. Their lightness, however,
compensates for this disadvantage, and some useful experiments might
possibly be made by means of screens 1 cm. thick.

Lead screens—Lead can also be rolled out very fine, the thinnest
sheets being '; mm., their scale of progression rising by tenths up to
s, and then by half millimetres and millimetres. The phability ot
lead is a great advantage, allowing, as it does, of adaptation to all
shapes. Unfortunately, its weight and the necessity of long applications
are drawbacks to its use in the treatment of certain regions; eg. the
buccal cavity, Silver screens are cleaner, but harder.

We have now explained the object of the screens which we use, and
shall specify, in the chapter on measurements, what rays they allow to pass
through them. It only remains here to describe how they are employed.

II. OPERATIVE METHODS

Having described our appliances and the means of varying the
energy of which they are the source, we will show how they may be
used in practice. Applications can be made—

a. Externally, on the surface of the skin.
b. Internally, in tumours, passages, cavities, and sinuses.

A. EXTERNAL APPLICATIONS
We have already seen that the instruments can be applied in three
different ways :
1. In direct contact with the part treated.
2. By the interposition of screens between the apparatus and

the tissues.
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rays, which indicates one of the differences between these two methods
of therapeutics,. We have often proved that when radium rays are emitted
from a powerful source, they traverse the protected lead, and, if applied
for a long period, act on the other side. It is therefore sometimes well
to double the rubber sheets. But there is another aspect of the
case to be considered. M. Sagnac has shown that every ray which
passes through a metallic substance produces secondary rays. These
are easily absorbed, but may cause on the surface of the skin a slight
irritation, sometimes followed by pigmentation. It is important to stop
these secondary Sagnac rays, and in order to do this, the rubber-covered
lead must be protected by another substance which will absorb them,
and which 1s not itself liable to produce other secondary rays. With
this object, at the beginning of our experiments, we used to cover our
protective lead with a thin aluminium sheet. This, however, was a
mistake. The aluminium, it is true, stopped the secondary rays already
produced, by absorbing them, but itself in turn produced a certain
number. The substances employed are those containing a minimum of
metallic elements. M. Sagnac considers black paper the most suitable.
Two or three sheets are sufficient ; they are sewn on to the rubber
which covers the lead, after an opening has also been made in them,
We have given the name of *cache” to this little protective
apparatus. The same considerations led us to wrap the lead and
alaominium screens in sheets of paper and rubber. We also sometimes
use very thin mica sheets. These have the great advantage of being
transparent and of allowing easy application of the “ cache.” By
placing them entire and without any opening under the latter, they
serve to absorb the secondary rays, and also act as a screen to the
apparatus. : :
(3) Placing and fixing of the apparatus.—IThe various preparations
having been made, the protective ““ cache " should be applied, and fixed
with strips of adhesive plaster, and then the apparatus can also be put
in position and secured. For this purpose we sometimes use bands
which pass over the apparatus, sometimes strips of adhesive plaster.
For short applications, when the instrument is uncovered, or has
a light screen, the arrangement is quite simple ; an'attendant, or
even the patient himself, holding it by a handle. When a baby 1s
being treated, and the region is easily accessible, the n}otl{tr can do
this quite well. The child is sent to sleep, and the ﬂppllt..‘illlﬂ_'ll'l is then
made. For the outer surface of the eyelids, the apparatus is first placed
flat, and then inverted, drawing up the eyelid in such a way 't]mt ‘the
rays are not directed on to the eyeball. For the palpebral conjunctiva,
the back of the instrument is covered with a sheet of aluminium and
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B. INTERNAL APPLICATION
I. To cavities.
2. To tumours.

T To cavities.—Stems covered with radium can be introduced
Into the interior of the nasal fossz, the auricular canal, etc., either simply
wrapped in rubber or protected by lead or aluminium screens ; they
should be held with care, and the application, which can seldom last
long, must be attentively watched, on account of the ease with which
they are displaced. - For the mouth, the small instruments which we
have described permit a handle to be attached, which will facilitate
application to the tongue, cheek, gums, or soft palate. For the tonsils,
the skin must first be painted with cocaine. Heavy screens, owing to the
length of time required, can only be used for the anterior surfaces, These
applications are fatiguing, and it is important to lessen the thickness
of the screens to some extent, so as to shorten the exposure and
make the treatment practicable. In many cases (nwvi, lencoplakia,
and vegetating epitheliomata of the tongue), we have not hesitated to
make use of powerful radiations with short applications and light filtering,
and have found them very satisfactory. The practical difficulty as to
long applications can be overcome by repeating them frequently. On
the lower lip, a heavy instrument applied to the convexity will be kept
m place by its own weight. For the vagina and uterus, as for the
skin, the applications may be short with light filtering, or very long
with thick filtering. There is no difficulty here about long exposures.
But, as moisture penetrates the slightest breach of surface, for
these regions, the same as for the lips and the tip and edges of
the tongue, the screens must completely cover the apparatus, and form
a box hermetically closed by soldering. By this means the healthy
mucous membrane touching the back of the apparatus will not be irritated.
The flatter and thinner the instruments and screens, the easier they will
be to use. Radium * toiles,” encased in lead sheets, fulfil these conditions
admirably, on account of their thinness. In the vagina, according to
whether the walls or the culs-de-sac are affected, recourse may be had
to cylindrical stems or to flat apparatus, which, entirely covered by sealed
lead screens, can be left in place as long as required. In the uterus, the
radio-uterine instrument described on p. 43 will be found easy of appli-
cation, and will allow of action at various depths in the cavity. When
exposures of long duration with thick screens are made, it will be sufficient

to use a fixing plug of moistened cotton-wool.
2. To tumours.—In this case, with the help of cocaine, we ‘must
have recourse to a small surgical operation, which consists in making in







CHAPTER IV
RADIATION (Concluded)
III. MEASUREMENTS AND DOSAGE

WE have considered the instruments at present used in radiumtherapy
and their method of application, and also how the energy emitted by ::ui
apparatus can be varied. The present chapter will set forth the different
hy]:iotl‘:eses as to measurements and dosage. We insisted at the very
beginning of our researches on the necessity of studying radiumtherapy,
which was then in its infancy, more systematically. Ever since we
possessed radium apparatus, it has been our constant care to indicate
useful measurements, and to determine scientific doses and quantities.
Before this period, the only things considered were the amount of the
salt contained in the apparatus, and the degree of radioactivity
which it possessed. For instance, it was said of one applicator that it
contained 005 of the salt, with an activity of 100,000 of another that
it contained 0°20 of the salt, with an activity of 500,000, One worker
in radium stated—and this loose use of terms, against which we have
always protested, is still only too common—that he had healed a certain
epithelioma by using an apparatus containing 0°03 of pure radium. Such
language is inexact, and falls short of scientific requirements. It is cer-
tainly useful to have some notion of the original strength of the radium, but
from a therapeutic point of view—and this cannot be too often repeated—
it is important to estimate carefully, not so much what is in the apparatus
as what comes out of it, and can be utilised by the operator. The epithe-
lioma in question was not healed by the radiation of 0'03 of pure radium,
but by a radicactivity diminished to some extent by the passage of the rays
through the walls of the apparatus; and as these walls vary in thickness,
in the study of an experiment which ought to give accurate results one
meets with uncertainty about the very quantity on which the value of the
experiment depends. Indeed, an experiment is useless unless it can be veri-
fied by other observers, and the statement about 0°03 of pure radium does
not indicate clearly the means of arriving at a corresponding therapeutic
result, since we are not told how much radioactivity was emitted by the
apparatus. We will now set forth to the best of our power the different

data required for really practical scientific measurements and doses.
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Pure radium bromide obtained at the end of fractionisation serves
for the production of any degree of radioactivit ¥ which may be ne::dc*.d:
Thus, to prepare a semi-pure salt, a certain quantity of imre radium.
hr{n}}ide is weighed, and an equal amount of pure barium bromide added
to 1t. The two products are dissolved, and the solution stirred,
so as to mix them thoroughly, the mixture being then concentrated.
The product with an activity of 500,000 has one-fourth part of pure
salt. The product 100,000 contains one-twentieth of pure salt. To
obtain a weight P from a salt with an activity A, the corresponding
quantity of pure radium bromide p is taken, by reference to the
following table, and the quantity (P— p) of pure inactive radium bromide
added to it.

Percentage of Amount of

Pure Radinm Corresponding
Salt. Activity.
05 per cent. of pure radium gives an activity of 10,000
I Py T 2 s 3 20,000
25 3 o i s iy 50,000
3 i i £ + i 100,000
25 i ' iy i 5 500,000
50 P y " p = 1,000,000

Therefore, when we say that the salt of an apparatus has an activity
of 100,000, we mean that, to a given quantity of pure radium, twenty
times that amount of pure barium bromide has been added. By this
means any given activity may be ascertained. As to the figures showing
the radicactivity emitted outside the apparatus, when it is said, for
instance, that a certain apparatus emits an activity of 45,000 or 64,000,
these figures signify that, analysed by the electroscope or Curie electro-
meter, the radiation from such apparatus has a radioactive power of 45,000
or 64,000 times greater than that of an equal quantity of pure uranium
under similar conditions.

Kilo-uranium or kilurane—But the mind can only grasp such vast
numbers with difficulty. In X-ray treatment, for the sake of con-
venience, a similar measurement has been adopted, and the terms 10 H,
15 H, etc., are used. In the ordinary measures of length, weight, etc.,
multiples and sub-multiples are in use, such as kilometre, kilo-
gramme, etc. It would seem to be important, especially from a
clinical point of view, to create similar multiples for the measurement
of the activity of radium. M. Beaudoin, to whom we owe this idea,
suggests the term ‘ kilo-uranium ” or “ kilurane.” To state it more
simply, 1,000 uranium units might be designated by one letter, U, for
instance : so that, instead of saying “ activity of 500,000, I,000,000,
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need a single preliminary measurement, and it will be sufficient to repeat
1t about once in six months, unless the varnish of the apparatus should
have lost its integrity. If this is impaired by wear and tear, cracks,
or the fu:tion of corrosive chemical agents, the proportions of the radia-
tion will vary very much, when the varnish scales off, Some of the
particles being uncovered, the total activity increases in intensity, the
a rays becoming relatively more numerous, so that the measurement
must be calculated again. It is, therefore, necessary to preserve the
varnish, as far as possible, from the slightest contact, and as we have
already recommended, to avoid cleaning and washing, by using the
apparatus—with some few exceptions—only when enveloped in a
protective sheet of muslin or fine rubber. The measurement of
apparatus 1s certainly not absolute, for we cannot pretend to strict
mathematical accuracy in so delicate a matter as radioactivity, but
still it allows of more exactness and a better method of analysis than
would appear to be the case with that employed for the X-rays, at any
rate from the standpoint of physics.

Methods of measurement. Electrical method.—There are
several ways of analysing radiations: colorimetrical reaction; im-
pression on a photographic plate ; effect on phosphorescent materials ;
and lastly, electrical action. The three first present some advantages,
and may perhaps some day be in common use, but that of electrical
action, for many reasons, seems very much better, at any rate for such
final analysis as shall be capable of verification and useful to all ex-
perimenters. We will now show how it may be carried out, and what
advantage is to be gained from it. We owe all these data about
measurement to M. Beaudoin, whose kind collaboration we have much
pleasure in acknowledging here.

Ionisation.—Let us take a metallic rod which has been carefully
insulated from surrounding bodies, and convey to it a certain amount
of electricity. If the air be dry, we shall find that no loss worth men-
tioning takes place, and the rod will remain charged for several hours.
If we now bring near it a radioactive body, we shall see that t]}e loss
becomes considerable, so that the discharge is complete in a few minutes,
or even in a few seconds. This phenomenon is explained by saying that
the air is fomised, or made a conductor of electricity, by the rays from the
radioactive body. The more radioactive the body, the more strongly
will the air be rendered a conductor, and the more rapidly will the dis-
charge be effected. The velocity of discharge of the elec’lcriﬁed body
will therefore be proportional to the activity of the mutmal.l Let us
then attach a thin leaf of gold to our metallic rod, and charge it again.
As the rod and the gold-leaf receive electricity of the same sign (whether
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“ 1. Eieclroscope.—The electroscope E is composed of a metallic rod
mm, furnished with a flat plate at the lower part, and fitted into an amber
plug at the upper part, being itself protected by an ebonite plug ee.  On the flat
plate a thin gold-leaf rf is stuck, which can be moved round the point F; the
latter acting as a pivot. The metallic case bbbb is earthed.

“ 2, Telescope.—The telescope shown in projection by the circle T serves
for estimation of the velocity of fall of the gold-leaf. For this purpose it has
a micrometer on the glass dd, and, for taking measurements, it is sufficient
to calculate by chronometer the passage of the gold-leaf between two divisions
of the micrometer.

“ 3. Jonising chamber.—The chamber for ionisation 1 iS essentially formed
by the two plates p p. The upper one is in connection with the stem of the
electroscope.  The lower one, on which is placed the apparatus to be measured,
is attached to the metallic case bxkb, and in this way is. connected to earth :
it can also be moved vertically, and thus permits of alteration in the distance
between the two plates. This is a useful arrangement, as it allows of study
of the variation in intensity of the radiation from the radiumtherapeutic
apparatus in the ratio of its distance from the upper plate.

“ 4. Condenser—The condenser c consists of two systems of metallic
sheets s &, fitting into each other. The system s is insulated by means of
amber wedges r r, and attached to the stem of the electroscope; the system
s’, movable vertically so as to allow of varying the capacity, is earthed.

“'5. Charging apparatus.—An ordinary electroscope is charged by means
of a simple amber rod, because the capacity of such an instrument is generally
weak., But when, as in the present case, it reaches a very high value, it is
necessary to have recourse to more efficacious systems of charging. A small
Ruhmkorfi's coil may then be used, the primary of which is supplied by one
or more batteries, one of the terminals of the secondary being earthed, The
other end of the secondary v carries a flexible wire terminating in a metallic
rod fitted into an ebonite shaft. It is this metallic rod ¢ which charges.the

electroscope.”

This is the improved electroscope with which M. Beaudoin analysed
the radiation emitted by our apparatus; but for very weak radioactivity
we must avail ourselves of the Curie * piezo-electric quartz.” The
electroscope described not only gives the measurements of the total
radiation, but also permits of the specification, up to a certain point, of
the percentage of a, 8, and y rays composing it. These measurements
include two quite distinct methods : :

1. The analysis of uncovered apparatus, in a state of maturity,
and with perfectly preserved varnish. 1

2. The analysis of apparatus with screens whose thickness and

density become gradually greater.
The table given on pp. 46, 47 represents the analyses of the
first category of some of our appliances. The analyses of the second

T -
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thicknesses indicating the one required, and after following the vertical line of
trhe number until it reaches the curve, to trace, from right to left, the horizontal
i.mE from the point of intersection. The meeting point of this horizontal
line with the axis of the activities gives the particular activity required. By
way of explanation, we have drawn the lines of construction necessary to find
the external radiation of the apparatus through 0’12 mm. of aluminium (line
DEF, dotted, and indicated by arrows).

“ It now remains to establish an approximate value for the percentage.
We shall show what must be done in order to give at each division of the
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Fig. g.—Diagram of absorption curve.

1. The curve E, & ¢, ¢te,, is the curve of absorption of a and g rays. 2. The curve ascending from E and fer-
minating in a dotted line s the continuation of curve of absorption of @ ays. 3. The horizontal line corresponding
to the number 3,000is the continuation of curve of absorptionof yrays, 4. The junction of curves @ and 2 must be
carried down lower, on to the vertical line corresponding to 3f100,
curve—that 1s to say, for all the thicknesses of aluminium employed—the per-
centage of a, 3, and y rays. The same procedure will apply to the division
of the B rays themselves into soft, hard, and medium 3. When a varnish
apparatus gives out a rays, they proceed from a particles situated at different
heights in the mass of varnish, so that when they emerge they have not all
undergone the same amount of absorption. It is, however, unusual for the
absorption to be completely negligible, and we may consider without much
risk of error that only a small quantity of « rays will pass through a screen
of y%5 to &5 mm. of aluminium placed on the apparatus. The points of the
curve obtained for f; +&; mm., etc., of aluminium, therefore correspond
to the absorption of a total of 3 and y, in addition to the a rays, and as
the interception of y rays is small compared to that of 3, the portion of the curve
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varnish corroded, and became thinner, allowing a more considerable
a ray radiation to pass. This instance shows that it is always better
to preserve the varnish by some kind of covering.

Figs. 10 and 11 show how much the radiation is diminished
for a given thickness of screen. They also show what screens must be
used to obtain different kinds of rays.

Suppose, for instance, that we desire in practice to suppress the
a and soft B3 rays, it will be sufficient, according to the curve in Fig. 10
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Fig. 10—Curve of absorption, by means of aluminium screens, of rays emitted
by apparatus No. 1 {pp. 46, 47).
to choose a screen of |, to ; of aluminium, in order to produce a radia-
tion of about 100 U. Our apparatus will still be very powerful, and
‘on the other hand, it will include the majority of medium and hard
3 rays, and v rays. Fig. 11 shows the curve relating to radiation from
the same apparatus used with a series of lead screens. This is a most
interesting curve. It shows that after {5, mm. of lead, when only
and hard 83 rays can pass, the absorption between one millimetre and the
next is almost nil. This will be easily understood when it is remembered
that nearly 10 cm. of lead is necessary to intercept the radiations entirely.
The dotted line X Y being considered as the line of y rays, and the curve
of these rays being negligible, we see that hard 8 are added to y rays
to form the ‘‘surpénétrant’ radiation after passing through several

o .0
T e
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, Butl, to quote M. Beaudoin, “ we must not deduce from a con-
sideration of the preceding curves any physical law as to the absorption
of a, B, and ¥ rays by the material ; the establishment of such laws
demands far more care than would be possible in radiumtherapeutic
dosage, and it would be premature to push the analysis of a radiation
too far at present. It would first be necessary to study and fix the relation
which exists between the physical measurement and the clinical action
on a large scale, before approaching specific examples, and it seems to
us that the method of absorption, as we have stated it, might well serve
for such an investigation. It is certainly better to try to get as much
benefit as possible from this method without expecting more from it
than it can give. It is evidently inaccurate in some cases, and has
no pretence to be anything more than a useful, though imperfect, system."”

The foregoing remarks are very important, and we entirely concur in
them. It is mnevertheless true that these measurements, in the form
in which they are now presented to us, form an essentially scientific
basis upon which to lay the foundations of a radiumtherapeutic system
of dosage.

It is obvious that such measurements, by themselves, do not supply
all the data necessary for practice. Although they are specially concerned
with the whole surface of an instrument, it is possible, by a calculation
of proportions (p. 47, column 11), to ascertain approximately the ra-
diations emitted by one portion of its surface; and this idea deserves
careful consideration, since, in practice, it is precisely one such particular
part which. is most frequently used alone. But, in the numerous cases
in which this portion corresponds to an irregular or distorted surface,
it is more difficult to determine, in a sufficiently definite manner, the
value of the radiation which has been used.

SUMMARY OF DATA REQUIRED FOR CALCULATION OF
THERAPEUTIC RESULTS

The value of a therapeutic result can only be estimated by taking
into account the principal conditions governing and varying the radio-
activity. These fall under two headings; the first being mncgrlrmd
with the lesion itself, its nature, its more or less accessible position,
its size, etc.: the second depending on the operator, that is, the
person using the apparatus and selecting the doses. |

The first conditions relate .to clinical practice, and will be the subject
of special consideration. In this section, we shall only group tﬂlgﬁt]:lET
those of which we have already spoken, and which concern the instru-
ments themselves. The energy represented by gach apparatus, con-
structed as we have just shown, varies according to—
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a lesion of the same size, we should expect to get, by reason of the in-
tensity of the pure substance, a strong and rapid reaction, in any case
much quicker than that given by an apparatus 2 cm. in diameter, contain-
ing 002 of radium, with an activity of 500,000. Quite the contrary,
however, is the case. Our small apparatus would have to be applied
much longer in order to have as marked an action as that produced
by an instrument of weaker radioactivity, but larger size. The problem
concerns the extent of surface, a point which is too often overlooked.
The comparison between two instruments should, and indeed can be
made only for the same surface. If, in the second apparatus mentioned,
only a portion of 0’00z is used, this part of the apparatus will then be
weaker than the first. A most important deduction follows from this,
namely, that, in any calculation intended to be absolutely correct, it
1s necessary to indicate carefully what extent of surface of the
apparatus has been used. It also follows that in the method selected
for treatment of a particular lesion, account must be taken of the portion
of the apparatus to be employed, and as it seldom happens that the
entire surface can be utilised, the importance of these considerations
will be obvious. Moreover, they are in harmony with what has been
shown by the measurements for external radiation. Our applicator
No. 1 (see table on pp. 46, 47) has an external radioactivity of 580,000 ;
but if we use only T square cm. of its surface, the radicactivity
of this portion will be only 20,500. It follows from this that the
small instruments should generally be supplied with pure radium.
On the other hand, large ones may do good service, even though the
activity of the radium be weak. .

4. Distribution of salt.—The foregoing remarks only refer, of
course, to unequal distribution. For if a large quantity of salt be
accumulated on a given surface, the value of the radiation will be in-
creased. Most of our instruments are constructed in such a way that
the best output is obtained by 1 cg. of salt to 1 square cm. of surfai::e.
On the other hand, the distribution will yield a different total, accnrdl.ng
to whether the salt be spread over a flat surface, or over one whlmh
is either cylindrical or spherical. All the rays combine their action
more or less on the former, and it therefore accumulates ; whilst it is easy
to understand that, on a cylindrical surface, rays proceeding from par-
ticles in directly opposite positions can scarcely increase each other’s
POWET. :

5. Quality of fixing substance.—We have already spoken at
length about the part played by the fixing substance. _

6. Total available radiation.—We have already emphasised
this essential point, and mentioned the means of obtaining the measure:
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The latter, on the contrary, act at a depth, occur in an isolated state
only when weak in quantitative value, and require long applications.
It is therefore necessary to take into careful consideration the propor-
tion of a, B, and ¥ rays in the radiation.

It will be seen from the foregoing remarks that the therapeutic
dosage relating to the instruments enables us to arrive at a great
many data, amongst which the qualitative and quantitative value of
the radiation, and the amount of the surface of the apparatus utilised,
are of paramount importance.

Having ascertained these, it remains to determine the position and
duration of applications, their spacing, and the arrangement of the
series of exposures necessary to obtain certain results. We have
already explained the means of regulating these, and shall next proceed
to consider them from a clinical point of view.

The conclusions which we have so far reached are the extreme con-
venience and adaptability of the instruments; the number of different
applications which can be made with a single applicator; the many
combinations possible in practice; and lastly, the varnety of the radio-
active energy placed at our disposal. This energy is quite peculiar to
radiumtherapy, and clearly marks it off from other physiotherapeutic
agents. Its originality and specificity are due both to the activity of
the « and 8 rays, and to the great power of penetration possessed by
the radiations.*

* We have seen in the physics section that a, 8 and  rays, although similar in their
nature to anode, cathode and X-rays, differ from them in their greater power of penetration.
A very interesting difference of action between X-ray treatment and radinmtherapy results

from this in practice, since the anode and cathode rays are not available, and the X-rays
are stopped by about 1 mm. of lead.
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therapeutic and curative reaction—whether visible or invisible, inflam-
matory or otherwise—that which, from a therapeutic standpoint, is
useless. (See table on p. 93.)

1 These different degrees are determined both by the nature of the
tissues and by the quantity and quality of the energy introduced.

I. REACTION DEPENDING ON NATURE OF TISSUES
AND QUANTITY OF ENERGY EMPLOYED

The principle may be laid down that no tissue which has been
penetrated by a sufficient quantity of the rays, can escape a certain
degree of reaction.

According to the rays used, the dosage administered, and the nature
of the tissues, this will be produced at different depths, beyond the
limits of the points of application, and with varying intensity.

Some tissues can be influenced very easily; they are susceptible,
and easily acted on by the rays. Others are more refractory, but the
resistance they offer is never quite complete. Indeed, we may affirm
that no tissue escapes reaction, since, even in cases of resistance or inertia
after the employment of comparatively strong doses, an effective result
may be obtained by increasing the doses. A time always comes
when the cell, whatever its resistance, undergoes a certain degree of
degeneration. It is injured in some way, and, being no longer able to
react, 15 destroyed. In these individual cases, either an ulcer or a crust
is formed.

Such destructive action is very valuable in the treatment of certdin
lesions. It is commonly but inaccurately described as a * burn.”
As it was by this excessive reaction that the effect of radium was revealed
when it first began to be used (the “burns” of Becquerel and Curie),
it is natural that it should have made a great impression on the public.
Even now, the word radium is for most people only another name for
“burn.” This impression is still so strong that many physicians—with-
out, however, denving what we have frequently demonstrated,* namely,
that tissue degeneration may be followed by good and useful repair—
can see in radium nothing but a destructive agent. Even authorities
on the subject have sometimes been unable to free themselves entirely
from this idea, and confuse reaction with degeneration or destruction.
We have shown, however, from the commencement of our work, that
effective reaction is of two kinds, inflammatory and non-inflammatory,
whereas they recognise only the former. We consider that the greatest
value of radium resides in its selective action, which may be called

* Wickham and Degrais, French Medical Congress, Paris,” October, 1907 : " Valeur
des tissus de réparation."
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and formulate the systematic use of various processes by which the specifi
action of radium rays has been manifested. Aok
: "It is, in fact, entirely a question of dosage. Our object was to ascer-
tain what doses (as regards both quantity and quality) were necessary in
order to obtain the specific action of radium.
; % We_ ].:mve studied carcinomata of the breast, uterus, etc., and are now
in a position to state that, in several inoperable cases, a decided eHect has
been obtained on the tumours. Their development has been temporarily
arrested by the treatment, and in some cases they have been reduced, with
decrease in the accompanying pain, and without added inflammation.

“ Another action of radium which should be noticed is that which
extremely penetrating rays may have, without causing surface irritation,
on glandular masses infiltrated by an invading new growth. In a case of
carcinoma of the breast, which was inoperable on account of the presence of
glandular masses developed in the axilla, and above and below the clavicle,
'nlfith symptoms of pressure on the trachea, we have obtained wvery con-
siderable diminution of these symptoms. In another instance an cedema of
the arm was clearly reduced in consequence of applications made in the
axillary region; all these results being obtained without surface reaction.

"“ Do not these facts afford sufficient proof of what has been stated ? Is
anything more needed to show the truly selective and specific properties of
radium with regard to carcinomatous neoplasms ?

“In the course of our investigations with regard to the cure of angio-
mata by radium, we have been led to conclusions of the same kind. Large
angiomatous areas (prominent, erectile, and pulsating), angiomatous tumours,
actual cavities containing blood, and port-wine marks could not be subjected
to severe and destructive inflammation without risk of h@morrhage. It
was necessary to avoid any solution of continuity of the surface, and we
succeeded in reducing some of them without added inflammation.

* But the specific action of radium is not confined to carcinomatous and
angiomatous tumours; cheloidal tumours are also benefited by it. Enormous
cheloids can be reduced without visible inflammatory reaction, and the turgid
appearance of some cheloidal cicatrices disappears, to be replaced by a flat
cicatrised surface, which is more easily concealed. The specific action of
radinm has also relieved the accompanying pain, often very severe.

- - E, i B

“ There is another class of diseases, of quite a different order, in which
radium may act in the same way as a specific agent. - Secondary inflammation
can, and indeed must, be avoided in the treatment of certain pruriginous
dermatoses. By means of very short applications—one to three minutes on
each occasion—and the use of large and powerful apparatus, we have been able
to cure, without inflammation, chronic eczema, lichenification, neurodermatitis,
local pruritus, and superficial neuralgia, especially that following zoster.
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With respect to inflamed and ulcerated tissues, such as epitheliomata
and ulcerated lupus, if the rays have been used for a destructive dose,
the inflammatory reaction will extend beyond the diseased tissues,
and will produce a fresh ulcer, covered by a crust, which must be dis-
tingunished from the crusts produced by the neoplasm. By degrees
the ulcerated base will dry up, and the crust will fall off of itself, leaving
a smooth and uniform surface, with a healthy appearance.

When healthy tissues are strongly affected by the rays, their re-

action is similar to that which we have just described for inflamed
tissues,

Reaction from the histological point of view. In dealing
with the histological aspect of the question, we cannot do better than
quote n extenso the interesting paper on this subject published by
Messrs. Dominici and Barcat, in 1908, in the Archives des maladies
du cawr, des vaisseaux el du sang.

Action of radium on vascular connective tissue.—'‘In the present
state of our knowledge of pathological anatomy, it would seem that the dis-
appearance of inflammatory conditions and tumours on which radium exer-
cises a curative action must essentially depend upon two phenomena, which
are as follows :

1. The destruction by Becquerel rays of the anatomical elements modi-
fied by inflammation and by the progress of the tumour.

“ 2. The absorption of degenerated tissue by the phagocytes and its
replacement by sclerotic tissue.

“We admit that some affections treated by radium—Ilymphoid tumours
amongst others—are cured in accordance with the histological process in
question. On the other hand, we cannot consider this process to be the
only result of employing radiumtherapeutics in the healing of diseased
tissues. This opinion is justified by a study of the effects of radium applica-
tions on inflammatory conditions, and on tumours of the connective tissue, as
well as on epithelial tumours. Instead of hastening the degeneration of
connective-tissue cells injured by inflammation, or by the progress of the
tumour, the radium rays, in many cases, revive the vitality of these elements,
and subject them to an evolution differing from that which the pathogenic
influences were producing. The special action of the Becquerel rays is
then substituted for that of these pathogenic influences. Their effects
are manifested either by the arrest of the inflammatory process or by
the resolution of the tumour, and by a change of structure in the connec-
tive tissue. This change consists (@) in metamorphosis of the vascular
connective stroma into angiomatous embryonic tissue; (b) in transforma-
tion of this embryonic tissue into connective fibrous tissue of regular texture.
In such a case, the healing of inflammatory conditions or of tumours 1s the
function of a special cellular evolution produced h}r_ Becquerel rays. The
healthy connective tissue itself undergoes this evolution. The study of the
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Myxomatous tissue prevails over angiomatous tissue, and this predominance
:n[ cellular proliferation over the development of vessels becomes marked
in proportion to the evolution of the histological process. Indeed, in
the second stage, the size of the blood cavities diminishes, and the capil-
13!:i&5 shrink to such an extent that their lumen becomes practically non-
existent. Some of them are even transformed, in consequence of the adhesion
of their walls, into complete spindle-shaped cells, placed end to end, and
apparently incorporated in the connective-tissue network (two or three
months after the last application). During this time the anastomosing con-
nective-tissue cells throw out fibrils, The myxomatous tissue is then
transformed into a sort of flat, fibrous tissue, the fixed cells of
which preserve in many particulars a conformation similar to that of
myxomatous tissue. Thus the final cicatrix is gradually produced, a
cicatrix having neither the structure of the corium of normal skin, nor that
of post-inflammatory sclerotic tissue. Its texture differs from that of the
corium of normal skin, the newly formed connective-tissue bundles and
the cells which separate them being regularly superimposed, and forming
lines parallel to the surface of the body. This arrangement differs from
that of the adult corium of the regular type, which is a collection of thick
connective-tissue bundles, crossing one another in every direction, and form-
ing a boundary to fissures in which are placed sparse fixed cells, having an
uncertain direction. The structure of the cicatrix differs from that of the
sclerotic post-inflammatory tissue by its regularity, its uniformity, the absence
of fibroid perivascular rings and of vascular obliteration. It is composed of
connective-tissue bundles, separated by elongated fibroblasts. The fibro-
blasts and connective-tissue bundles are parallel both to each other and to
the surface of the skin. This texture is comparable to that of a fibroma,
and even suggests that of a young fibroma, considering the quantity, con-
formation, and relations of the connective-tissue cells which contribute to
the formation of the cicatrix. The fibroblasts are numerous, and at certain
points their mass exceeds that of the connective-tissue bundles, their sub-
stance being formed of a more or less thick chromoplasm, r:::mltaining a
still bulky nucleus. Their anastomoses continue to be visible in many
places. But we hasten to add that this is only a matter of analogy. The
new formation differs from the fibrous tumour in two ways: (1) the tissue of
which it is formed does not exceed, either in surface or depth, the limits.uf
normal connective tissue; (2) it is transformed by degrees into connective
fibrous tissue, rich in elastin. The fixed cells become rarefied six or seven
months after the beginning of the experiment; their substance and nucleus
grow smooth, whilst their chromoplasm disappears, bemmingh Fhanged into
hyaloplasm ;* the anastomoses which unite them cease to be wsﬂ?le, and t!xe
connective-tissue bundles separating the layers of fibroblasts thicken, while
the elastic fibres reappear in increasing proportions, those portions ‘u[ the
derma which have been subjected to the influence of radium being d1f€er¢na
tiated from those not affected by it by the alternation and regular direction of
the connective-tissue bundles and fibroblasts. Their texture is analogous to
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“ Experimental culaneous tuberculosis—The acti adi :

ous tuberculosis is characterised by three ]Jhlcl:-:}l;i':{-;::jl‘:;i":'L‘-h“l“ g i)

' 1. Diminution of the simple inflammatory perituberculous reaction
(disappearance of the accumulation of polynuclears of macrophagocytosis
transformation of lymphatic cells into plasma cells, and c[cx-'eiupl:n::-.nt nJ[
nodules possessing a lymphoid
structure),

“2. Organisation of the
vascular  connective - tissue
stroma, which was the seat of
this simple inflammatory pro-
cess, following the type of the
angiomyxoma described above,

" 3. Extension of this pro-
cess to the tuberculous follicles
themselves, the epithelioid cells
of which lose their globular
conformation, elongating and
anastomosing in a network of
fixed cells of embryonic type.

“As a result of this the
epithelioid tissue of the tuber-
cles is changed—at least, in
part—into embryonic myxo-
matous tissue.* The cure is
completed by the transforma-

Fig. 13.—Portion of skin of guinea-pig, sub- tion of myxomatous into
jected to radiation, and removed from - clorok o Sriies m A
the periphery of the zone of application bLILILItlf:‘ Tlib“uc ]Im'"mi“-‘ S
of the radium (Dominici and Barcat). ture identical with that of a

1, Thickened epidermis. I}, subepidermic portion of pure fibroma.t

derma, [V, derma proper ; in these two leslons vascular aF - e
connective-tissue reactions may be seen, viz. (a) multiplica- Sarcomata. — The retro-
tion and hyperirophy of fixed cells, and their grouping in a . . o ) :
network ; If]h} dilatation of blood capillaries and extravasa- gression of aty }31('011 sarcomata
tion of red corpusecles, the reaction belng more marked in the : i s . 2
deep portion of the derma D than in its superficial portion. takes F"lil‘x-":'—t"'-t least, in some

2, dilated blood eapillary. 2, red corpuscles extravasating - R -
into the interstices of connective tissue, 3, hvpertrophied mstances — d'f.f.[.]rd'lng to the
fixed cella. 4, lymphatic cells or migration into conneetive o oy 1 7 ava d11et o =
tizssue, %, capillary much distended by congestion of blood law which we have just formu

6. network formed by anastomosis of connective-tissue cells lated The size of the body

af derma. :
and of the nucleus of its enor-

mous cells gradually decreases. As they shrink the neoplastic elements elon-
gate, the contours of their nuclei become regular, and they finally assume the

* We say thdt this transformation only takes place in part, for it is quite evident 11}31-
elements which have undergone the commencement of caseation are incapable of taking
part in a histoblastie process. Such elements will be destroyed and absorbed.

+ It will be obvious that we are only considering here cases in which radium rays,
employed in the manner we have indicated, influence an early tuberculosis, where the
selerotic effects peculiar to that disease have not yet been produced. In more :id'.'mmu.:l
cases we should find ordinary sclerosis in the irregularly arranged fibrous bundles, peri-
vascular sclerosis, endovascularity, etc.
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form of large embryonic connective-tissue cells, :a.n;atr:mmjng in_ a ca:]l.mzma
similar to that of the myxomata. The resemblance is the more .f-;.l_ﬂk:m;.,_f as they
are surrounded by myxoid tissue, in which connective-tissue !"shr_:]s are {_{1'21.[1]‘_1.-
ally developed. The tissue of the sarcoma is thus t]‘anﬁlfunnud into 11111.'.\:.:::11‘.1.-
tous tissue, which ultimately changes into tissue resembling that of a fibroma.

“ Epitheliomata—Under the influence of the radium rays, the cells of
cancroids of the skin or of the
muco-cutaneous regions (the
lips) gradually diminish in size.
This atrophy corresponds—not
to the metamorphosis of these
definitely formed elements, but
to their destruction. The epi-
theliomatous cells disappear,
either by means of a progres-
sive absorption of their proto-
plasm and nuclei, or by a sort
of granular dissociation of the
two parts forming the cell.
During this time the inflam-
matory processes which accom-
pany the development of every
epithelial tumour are arrested,
whilst the vascular connective
tissue is organised according
to the method which has just
been described.

Fig. 14.—Central part of irradiated zone of

“In fact, the action of skin of guinea-pig (Dominicl and Barcat).
radinm on ir D, Upper portion of derma.  IY, lower portion of derma.
L & tl!& - 'ltE.‘gL'”TlEI'lt {ﬂt The ft‘!'.l.*.‘.lE:-::-ll af the connective-tissue cells is less marked in

least in thE‘I'ﬂpﬂlltiC ﬂpl_].]_i;:3_4 the upper than in the lower part of the derma. 1, network
formed by anastomosis of fixed eells of upper part of derma.

[il:_}l]t;} CaTl hlf_' 5']0“"11 to l'j['{].- 2, 3, 4, blood capillacies with extremely dilated embryonic
walls, containing both red corposcles and a larger quantity

duce the same EHE{:tS, whether of polynuclears than normal. 5, netwaork formed by multi.

. . plication and anastomosis of fixed cells in deep portion of
the condition of the skin be derma.
normal or diseased. The ele-
ments of the epidermis, physiological (hairs, sebaceous and sweat glands),
or pathological (epitheliomatous cells), are absorbed by degrees and
disappear, whilst the overlying Malpighian epithelium persists. The cells
of the vascular connective tissue, whether normal, or modified by inflam-
mation or by a sarcomatous process, have an alternating evolution. In
the first stage, they return to the state of embryonic connective-tissue
cells ; in the second, they again arrive at maturity, under the form
of elongated fibroblasts, which are superimposed, and follow the regular

}1{125 f’f stratification, again forming connective-tissue bundles and elastic
1bres.”



9o CLINICAL THERAPEUTICS [PART 1m1

. These researches of Messrs. Dominici and Barcat explain what our
clinical practice had already shown us. We have, indeed, more than
once insisted * on the value of the clinical repair which follows inflam-
matory reaction, and which sometimes allows us to give the new tissues
the name of “tissus de reconstitution.” It is precisely this special
Tendmay communicated by radium to the elements of repair which
Justifies a preference for its use in ‘place of caustics and other means
of destruction. The restored surfaces are usually supple, smooth, and
uniform, neither raised nor depressed, and lighter in colour than the
normal skin. All degrees of restoration may be observed, according to
the amount of reaction, from almost a normal aspect of the tissues
down to the appearance of actual scars.

Complications detrimental to esthetic appearance of
repaired tissues.—There are, however, three complications which
sometimes spoil the picture, viz. depressed scars, telangiectases, and
pigmentation. They do not occur when the selective action of radium
is alone employed. On the other hand, they are not of much
importance in the treatment of tumours of a grave character, or lesions
which cause disfigurement, such as large and deeply coloured prominent
vascular tumours. It is, however, otherwise when the lesions treated are
not very marked and easily concealed, and when radium treatment has
an @sthetic object, as, for instance, the reduction of prominent cicatricial
bands, or decolorisation of pigmentary or vascular nzvi which are flat,
superficial, and very pale. It is especially with regard. to such lesions
that depressed scars, telangiectases and pigmentation must be taken
into serious consideration. This subject will be treated of more par-
ticularly in the chapter on angiomata, but it is now necessary to show
what are the indications for their treatment by radium, how they can
best be avoided, and what ultimately becomes of them.

Depressed secars.—Depression of cicatrices is very rare. It must not
be confused with reduction of pathological tissues, which were somewhat
raised before treatment, to the level of normal tissues. When true
contraction occurs, it is the result of too large doses and excessive
inflammation.

But there is another cause of atrophy and contraction which seems
to us sufficiently obvious, and easily avoided ; it is quite as frequently
due to too much care as to the want of it. Too much athentiﬁn——su::h. as
removal of the crust every day, cleansing of the uleerated surface with
strong antiseptics, too frequent dressings; in short, tl‘le‘carc usually
advised for ordinary wounds—does not seem suitable for the inflammatory

5 a LU v
* Wickham and Degrais, French Medical Congress, Paris, October, 1507 : Valeur
des tissus de reconstitution."
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50 far, we may consider these sequel®, taken as a whole, very rare,
and for the most part preventable. Sometimes they are of ﬁﬂﬂ{;ﬂdﬂr}'
importance ; sometimes, on the contrary, they require such attention
as we have recommended for flat, superficial, and slightly coloured nzvi.
Certain idiosyncrasies which may produce the preceding complications,
in spite of carefully regulated dosage, must also be taken into account.
It should be repeated here that the correct and effective application of
radium requires very long and thorough experience.

We are now in a position to formulate the following conclusions
from the general indications given above :

I. Reaction does not necessarily imply a destructive effect ;
there may be strong reaction without inflammation or destruction,

2. Destructive inflammatory reaction is sometimes useful, and
even necessary ; it should not be rejected at first sight.

3. Specific, non-inflammatory reaction must not be overlooked.

4. All reaction, of whatever kind, is determined as much by the
dosage adopted as by the nature of the tissues.

In order to make these statements clearer, we have put together in
the table on page g3, which must only be considered from a clinical and
schematic point of view, the general conditions of reaction. Some of the
divisions are incomplete, but it will help to make plain the various mean-
ings of the word * reaction.”

IT. REACTION ACCORDING TO QUALITY OF RAYS. RE-
SPECTIVE VALUE OF a, B, AND y RAYS

ISOLATED *“ SURPENETRANT ” RADIATIONS. RADIATIONS
CONSIDERED AS A4 WHOLE

We have hitherto studied the nature of reaction, the changes which
constitute it, and the proper interpretation of the term. In order to
determine the respective values of a, 8, and y rays it is important to
ascertain whether it is possible to attribute a special kind of reaction
to each group of rays, considered individually, and also whether this
varies according to the rays by which it is called into action. In the
chapters on ph}rsics and mensuration, we have considered the uhm'lact.urs
which distinguish the rays from each other, and we must agam lay
stress on those which it is most important to remember in order to form
4 correct estimate of reaction, viz.:

r. Power of penetration, a knowledge of which ul'ill show
theoretically the depth at which the rays produce reaction.
2. Quantitative intensity (chiefly determined by the number
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of 1‘:1;,’5 emitted by the apparatus) with which the rays influence
the tissues,
3. Their proportion in certain radiations.

thﬁ-‘tﬁy:ﬂ;g:m{le altl;pn;::latmn c..'lf the respective therapeutic value of

: ly be crrmed_fmrn a knowledge of these data.
o i G T8 sl onstel {s s et
layers of the tissue. Is this a re - ":m Pt S sxllperhc:,mI
‘ L : : ason for considering that their action
1s 1:1eg11g1b1¢ ?. F_str from it. In the radiation from varnish apparatus
Fhmr prc‘npr:-rtmn 1s very trifling, but in that from radiferous “toile” it
15 most important, 50 to 80 per cent. These rays, if skilfully directed,
may bfe used with great advantage in the treatment of chronic, super-
ficial inflammatory diseases.

Radium “ f.l]irlES " containing a salt of weak activity (10,000 to 20,000)
may be 1arg{? without being too heavy, and, owing to their flexibility,
an arm, for instance, can be enveloped in them, and local effects thus
obtained on the surface.

A screen of |}y to ;25 mm. of alumininm is sufficient to mtercept
the a rays of the radiation. But it is difficult to specify in the series
of screens the exact moment at which they are entirely absorbed. More-
over, their action does not appear to be very different from that of
soft 3 rays, which, in the curves of penetration, follow almost imper-
ceptibly on a rays.

In reaction which results from the use of collective radiations having
an intense quantitative value, the exact share taken by « and 8 rays
can scarcely be determined, since there is no means of isolating them.*
We may suppose, however, when the exposures with unscreened
apparatus are extremely short, and result in modification of the surface,
with or without reaction, that the effect is produced by some a rays
and very numerous soft 8, medium £ playing an inferior part. As to
y and hard 3 rays, it does not seem that they could have time to
act, if we consider the extreme length of application which is known
to be necessary, when they are isolated, to enable them to influence
the tissues. However this may be, the difficulty of practically isolating
these rays with absolute certainty, which we shall meet with again when
studying the role of the other rays, has hitherto prevented any entirely
conclusive statement as to their respective value.

2. B Rays.—In physics, the 8 particle, or electron, has a consider-
able share, for, as we have seen, no less a role is assigned to it than that

* Ouite recently M. Marckwald has succeeded in isolating polonium, in the state of a
chemically pure salt. Up to that time this radioactive substance had been known only
as a deposit on various metals, These experiments make it possible to study the
clinical action of « rays, the only ones emitted by polonium. .,
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i e S el e of 10 £yl . of shuminiun,
% . ks - ave been produced.
b 1':11:11]2 :E:;ctf:l: ::»;;:E:: it:lel; n,fs' rat},_rs have a re.al action :a'.'hif:h may be
it 1s clr_::atructive zu"lct this is u--crmi'L lftm e tls%ms Gy nther‘ e
value is Ext"ﬂm‘;I}' Pﬁwm:l‘ul thei’ ;l unﬂFe-' Igr gimge thejr uanttative
their uselessness, would ha:.re de u ?pre%mg E e dﬂmﬂnﬁh.-atmn .DI
e d > deprived radium of much of its claim
to ’{'“gmﬂht}f , and greatly reduced the therapeutic usefulness of this
precious metal,

It is difficult to ascertain exactly where the penetration of hard
B rays S for they accompany vy rays through screens of a thickness
beyond which operation would be scarcely practicable. Moreover, we
shall see .that a part of their effect is blended with that of y rays, and
the reaction which they produce is therefore more profound than was
supposed.

3. vy Rays.—We know that the proportion of ¥ rays 1s comparatively
very low in the radiation from unscreened apparatus, They scarcely
amount to I to 10 per cent., and this leads us to suppose that their
share in massive and intense total radiations, without a screen, is
very inconsiderable, and need scarcely be taken into account, since such
an application only lasts for a few minutes. But, after filtering, the
study of ¢ rays leads to very interesting considerations, for although
we could not hope to isolate « and B rays, the case is quite different—at
any rate in theory—with  rays.

The idea of obtaining ¥ rays and causing them to act alone arose
from a consideration of the mechanism of filtering, of which the following
is a summary :

v rays pass through all substances. The other rays, on the contrary,
are absorbed according to a scale proceeding from « through soft and
medium /3 to hard 8 rays. If, therefore, an apparatus is covered with
an entire series of screens of increasing thickness, the external radiation
will be modified, both as to quantity and quality.

The quantitative value of the total radioactivity will become weaker
and weaker, descending, for instance, from 600,000 to 5000, and from
3,000 to 1,000, when the lead screen is 3, 4, or 5 mm. thick.

The qualitative value, that is to say, the proportion of a, 8, and
rays, will be altered; that of the y rays being changed to a very
slight extent only, whilst the loss will take place in the others; first
in @ and soft 8 rays, then in medium and hard 5. The 8 will resist
to some extent, and will be found again with the y rays, after tolerably
thick screening.

Various questions are therefore suggested :
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superficial cells of the tissues? There is an anomaly here to be
accounted for. y

The following is the explanation which we suggest, and which tends
to extend still further the share of the 8 elements.

y rays act not directly, but by the production of secondary f3
rays. We have seen that over their whole course, in proportion as
they come in contact with the material penetrated and its various layers,
they give birth to secondary rays chiefly composed of 8 electrons.
These electrons, it is true, are very easily absorbed, and would only
have a limited sphere of action. But each cell attacked would be acted
on by such secondary rays ; and in this way, even in the action of ¥ Tays,
the 8 elements, of secondary formation, would play a great part indirectly.
It is thus that the action exercised by v rays on the most superficial
layers of the tissues should be regarded.

It is easy to see how important a part might be assigned to 8 rays
taken collectively, if the action of secondary 3 could be added to that
of primary 8. We are careful, however, to avoid definite assertions
and conclusions. Considering the extreme reserve with which physicists
speak of the separation of the rays, the limits of their penetration, and
various other characteristics, physicians should guard against a tendency

to formulate too definitely therapeutic methods based on the value of
certain rays.

It will be well to consider the action of two kinds of grouping : the hard
8 rays and the vy rays which, isolated or combined, form the * surpéné-
trant ' radiation, and the bundles formed by the ensemble of all the rays.

1. “Surpénétrant "’ radiation.—Radiations composed exclusively
of hard 8 rays and y rays, in varying proportions, have a special
clinical significance. Since the curves of absorption bend wvery slightly
from the moment when these radiations, after filtration, are freed from
the other rays, they form a definite therapeutic entity, and deserve
the special designation which has been given them.

With regard to collective radiations in which weak and medium
rays are concerned, their use and the proportion of the elements of which
they are formed are too variable to receive any special name; the
term ““rays of weak and medium penetration” will be sufficient to
indicate the a rays, and the soft or medium B3 which they include.

Regarded in this way, ““ surpénétrant "’ rays, when made use of in
certain ways, produce special reactions of great importance, and point
to certain general conclusions, the principal of which are as follows :

i. “Surpénétrant” rays are obtained by the interposition of lead
screens of from % mm. to 2 or 3 mm.
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dcrmutitis]: 1s not connected with the operative process, which may or
may not mtercept rays of weak penetration, but simply depends upon
the dosage ; and this was to be expected.*

fm;i 'Ll:::{iiﬂ]?:d ll‘.:-:‘.lllecti‘irﬁ I'a,dia.til:fn.-—‘—_lliaysl of weak penetration

: Teened apparatus and those with light filters have been
considered with reference to « and soft and medium B rays, and we
_h‘;u-'e seen that they form radiations possessing great total activity.
Fhey therefore offer the advantage of short applications in the
course of which all the rays act at varying depths. By the use of
different methods we may succeed in modifying the surface reaction
and acting at a depth. To do this is, in many cases, to obtain the
greatest possible advantage from a radium applicator. We should then,
as a principle, try to employ collective radiations as often as possible, and
intercept « and soft and medium 3 rays only when it is quite certain
that their presence will be harmful, or produce a less valuable result.
This amounts to saying that, if equal results can be obtained, pre-
ference should be given to the more practical method of short
applications. :

When the employment of the whole of the rays produces in-
ferior results, it is necessary to have recourse to other methods
of procedure; but before making use of wvery dense screens, and
consequently only “surpénétrant” rays, it is well to consider the pos-
sibility of using the whole series of medium screens, aluminium and
lead. By the employment of such medium filters we have obtained
very valuable reactions. They share the advantages of the extreme
methods.

The technique of “ cross-fire " should here be recalled. Since this
method allows of the accumulation and increase in intensity of action
of * surpénétrant”’ rays, at the same time making use of those of
weak or medium penetration, it i1s as well adapted for uncovered
apparatus as for applications with screens. If, then, the use of
dense screens of medium thickness is combined with the Dbenefits
offered by this * cross-fire” method, sufficiently deep reaction will
be obtained in many cases, without the necessity of very protracted
exposures.

In ordinary practice these different values may be combined with
great advantage. The object of all our therapeutics is to select, from
the aggregation of different forces, those which, by their union,
will give the largest output. By the various methods of application

[* Note by Dr. Wickham.—It must be understood that these remarks only refer to
quantities of 5 to 10 cg. of pure radium. When we are able to deal with it on a
lurger scale, say in grammes, these statements will, no doubt, have to be modified.]
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wet and dry methods, M. Robert Abbé, who acquired radium shortly
after the discovery of M. and Mme. Curie, had also announced favourahle
results. Then there appeared in succession the works of Béclére, A. Darier,
Sichel, Williams, Krylov, Lassar, Follard, Repmann, Myrou Matzenstaum,
Branstein, Mackenzie Davidson, and many other of the earlier pioneers,
These authors were able to report very few successes, except in the
case of benign lesions, and the conclusion drawn from their work was
that, although radium had a very beneficial action, it could not lay
claim to the treatment of anything beyond small and innocent superficial
lesions, which responded quite as readily to other therapeutic methods.
This is why the radiumtherapy of carcinomata remained so long in
the background. To-day, on the contrary, the use of radium for car-
cinomata extends to huge ulcers, enormous tumours, lesions situated
on the mucous membranes, and subcutaneous growths, and frequently
also to cancers which no other method has been able even to alleviate.
It therefore follows that, in the course of the last few years, extensive
modifications have taken place in the methods of its employment. Such
changes have been directed

(1) To development of the instruments, which has put us in possession
of apparatus of considerable radicactivity with large surfaces ;

(2) To improvement in technique (various methods of direct appli-
cation, filtering, *“ cross-fire,” introduction into tumours), which has
made such apparatus available at a depth, as well as on the surface.
These have been described in the preceding chapters.

Our cases at present amount to about six hundred, but we can only
give statistics for certain forms of mucous and cutaneous epitheliomata
which have been treated in sufficient numbers, and during a fairly
long period. Indeed, in the matter of cancer, where relapse must
always be taken into account, statistics are only valuable when con-
firmed by time and numbers. This is a rule which cannot be too
strongly insisted upon. The results obtained will form the subject of a
first chapter.

Other forms of carcinoma have been successfully treated, although
in smaller number. These results need confirmation, but, at any rate,
they open out a wider horizon to radiumtherapy. They will be grouped
in the next chapter.

I. EPITHELIOMATA OF MEDIUM GRAVITY
Our first group will include benign lesions, or those of medium gravity :

1. Vegetating cutaneous epitheliomata. :
2. Superficial epitheliomata, ulcerated (ulcus rodens) or otherwise.
3. Epitheliomata in special sites.
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St_ilrcei}' noticed the little cyst during the time that we were occupied
with the hands, and Dr. Coyon, who sent the patient to us, had
not mentioned this trifling lesion. On September 6th, thirtv-six days
afterwards, it had grown, mushroom-fashion, in such a way that it
formed a fleshy mass, 2} to 3 cm. in height and 3 cm. in width., It
was now a prominent epithelioma of seborrheeic origin, the tumonr
being soft, red, spongy, moist, and crusted. Apparently the lymphatic
glands were not affected. We immediately commenced treatment by
radium. After removal of the crust, the tumour was treated by thirteen
applications (the first being made on September #th, and the last on
September 2qgth), each one lasting an hour, with No. 4 apparatus. The
surface was cleansed before each operation. As shown by the figures
in Plate I, on the thirteenth day the tumour had greatly diminished,
and on the thirtieth day, October 8th, it had completely resolved, leaving
only a small surface in process of cicatrisation. Considering the con-
ditions of acute evolution in which this epithelioma was found at the
beginning of treatment, the rapidity of its resolution is very remark-
able. The operation was exceedingly simple, the patient himself holding
the apparatus, and feeling not the slightest unpleasant sensation. At
the present time, three years and a quarter after the disappearance
of the epithelioma, the scar is perfect in stability and appearance.
The fourth figure of Plate I is a photograph taken a year after treatment.
Since then, the mark of the scar has become still further effaced; it
is scarcely wisible, and shows no sign of depression or telangiectasis.

But, better still, there are some instances in which no sign whatever
of a scar remains. The patient whom we are about to mention was
shown to our friend Dr. Oudin nearly a year after treatment. Having
been told that the epithelioma was situated on the ear, he was unable
even to find the place where it had been. Cases of such complete
obliteration are rare; we have only about ten examples.

(2) Fungating epithelioma of ear (Plate II, Figs. 3 and 4).—
A fungating epithelioma, about the size of a one-franc piece, was situated
in the upper half of the interior of the auricle. The patient was
entrusted to us by M. Dominici in 1go7. The limits of the lesion formed
a regular circumference, and were stopped by the thick border of t‘he
external ear. It was painful, and covered with a soi‘t crust of brownish
green colour, from which exuded a sanguinolent liquid. The removal of
the crust disclosed a vegetating tissue extending over the whole surface.
The growth projected about 3 to 4 mm., and its base seemed very
shallow. (This latter fact would lead us now, as a result of further
experience, to use moderate doses.) No. 7 app.:u'atua exactly covered the
epithelioma ; 1t was adopted and applied without any screen. There
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By this method, which steers a middle course between applications with
"“mr‘-"*“'v‘d apparatus and the use of *“ surpénétrant radiations, we may
obtain a more prpl:mged action on the deep-seated tissues, and it will
be at the same time SEn‘ﬁcientl}r massive. We now give two examples
of ‘trealme!}t with t!‘m interposition of screens ; one with a thin screen,
being the first experiment made in therapeutic filtering ; the second with
a screen of 2 mm. of lead.

(1) Vegetating epithelioma of pubic region.—Dr. Wickham's first
case.—"* In 'Mar::hi 1905, M. Armet de Lisle had just entrusted to me
a set of radium apparatus when, by the advice of Dr. Montgomery, of
Ch_lcagg, an American lady, who was suffering from three fungating
epitheliomatous tumours in the left pubic region, came to consult me.
Relapse had repeatedly followed the use of X-rays. The largest of
Fhe growths had an extent of about 3 cm. and a height of 1 cm.:
it was covered with a thick crust, and the epitheliomatous surface was
oozing, sanious, and painful. The second was half the size, dry, and
indolent. The third was the size of a large pea. These three lesions
represented the recurrence of an enormous epithelioma. They were
situated at the extremities of the cicatrised surface resulting from the
previous action of the X-rays, and formed three distinct carcinomatous
foci.

“ The apparatus which I possessed was the kind with radium in
varnish (p. 7) now in general use. But I had then no data or
means of comparison, M. Danlos’ results having been obtained with
different instruments. This applicator seemed to be extremely powerful,
An exposure of five minutes on the skin of my forearm left a very
marked erythema, and on the shaved skin of a guinea-pig the reaction
denoted considerable activity. The instrument possessed an external
activity of about 60,000 to 8o,000. I therefore resolved to proceed
with caution. Knowing that the radiation from radium was composed
of elements endowed with very unequal powers of penetration, and
that, in spite of its walls, positive therapeutic effects could be obtained
from the old-fashioned apparatus, and knowing also from the practice
of X-ray therapeutics that slightly penetrating rays caused irritation,
and that, in order to avoid too rapid superficial action, the tube
must be made hard, the idea occurred to me of interposing a screen
between the apparatus and the epithelioma. This experiment convinced
me that I should be able in any case to diminish superadded inflamma-
tion if it should be produced, and to vary the thickness of the screens
as required. This was my first use of filtering in therapeutics. Itlwas
not a question of the filtering which is indispensable in all radium-
therapeutic operations, seeing that the rays are compelled to pass through
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a u gy - 5 = ' = S =
nd produced an enormous vegetating mass, 6 cm,

_ _ : in diameter and 4 cm.
in height, which soon became the site ¢

. , . of frequent hazmorrhage (Fig.
15). Every dressing was accompanied by profuse bleeding, and it was
often necessary to change the bandage during the night, as it became
soaked through. The patient was in a bad state generally, and very
weak from this constant loss of blood. A diffuse [1-.-'1‘11[:!1:;tri:: ‘.-i-W[‘“:il]é
was situated in the retromaxillary angle. The pa.in_ continued to in-
Crease. We then applied, day and night for fifteen days, that is to say
during a period of three hundred and sixty hours, No. Id:_. apparatus, with
a LZ(-]\-'E_'.l‘iﬂg of 2 mm. of lead, only allowing a very weak * surpénétrant
radiation to pass through, and thus obtained gradual resolution of the

Figs. 15 and 16.—Large epithelioma which healed in eight weeks,

lesion (Fig. 16). The region might be considered healed, but of course
it was necessary to watch for any appearance of relapse. The very
severe pain felt by the patient disappeared at the same time as the
epithelioma.,

This example shows that radium can be applied, not only to small
cancroids, but also to epitheliomata of grave character and large size.
The following chapter will be devoted to a description of such cases.
The case illustrates, too, the reduction of congested lymphatic glands,
for, as we have said, there were hard masses at the retromaxillary angle,
covered with normal skin, and these were reduced by degrees. In order
to hasten this evolution, we treated them with * surpénétrant ” radia-
tions for seventy hours, in the same way as the large tumour, and
the retrogressive action continued until they entirely disappeared.
And lastly, this example shows very clearly the h@mostatic action
of radium. The frequency and abundance of the hamorrhage de-
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growth the size of a nut as an average, three to six weeks must be
allowed.

On the whole, radium has a powerful effect on fungating epitheli-
omata, and failure seems to be very rare. The technique is wvaried
and many-sided ; the method to be used in any particular case should
be determined by the exigencies of practice and the needs of the patient.
It is obvious that the cicatrisation must be carefully watched, and any
subsequent developments at the edges of the scars should be specially
noted. The effect of radium continues long after an apparent cure ;
the patient often feels, two or three months afterwards, a sensation
which he compares to the crawling of a minute insect, and from
time to time slight scaling may be observed, which plainly indicates
that the cicatrised tissues are still undergoing modification. During
the two or three months following a cure, there is no occasion
to be uneasy about the appearance of small growths, visible under
a magnifying glass. It is sufficient to keep them under observation,
as they will usually disappear spontaneously. If they persist, or if
a small swelling appears after three or four months, there should be no
hesitation about repeating the application for two hours, with apparatus
No. 8, for instance. Relapse will then most probably be averted. It
is therefore indispensable to warn the patient of the necessity of being
examined, from time to time, by his doctor, in order that the slightest
tendency to relapse may be detected and combated at once; though
such cases are very rare. When, for any reason, a patient cannot remain
under our observation, we prefer at all costs to increase the dosage, and
produce a more intense reaction on the base. By this means relapse
has hitherto been avoided in every case.

2. SUPERFICIAL EPITHELIOMATA, ULCERATED OR OTHER-
WISE (“ ULCUS RODENS,” EPITHELIOMATOUS NODULES
AND RIDGES)

In contrast to fungating epitheliomata, we group here more or less
superficial growths, ulcerating and covered with a crust, or with a dry
surface. They may be considered under four different headings :

(1) Small ulcerative sluggish cancroids with superficial base.

(2) Cancroids with dry surface. : :

(3) Ulcers with thick, indurated base, presenting certain malignant
characters.

(4) Superficial ulcers of large size. : , it
These forms of cancer of the skin react admirably in the direction

of cure under the influence of radium. They are all capable of heal-
ing by simple modification, without any ulcerative, crusted, or severe
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e?ithelimnata of slow evolution and senile verrucous origin on the
right cheek, one of them being the size of a 50-centime piece, ulcerated
and cwere.d with a crust. When the crust was removed, the ulceration
appesfred in the shape of a cup, the edges being cleanly cut, but not
!I}\;:);Enent. The \fhnle surface was even and deep red, bleeding slightly,

was n01swe]1mg or hard projection on the cutaneous portion of the
edge. The diameter was about 1 em., the bottom of the cup being 3 to
4 mm. The base was not indurated. No. 7 apparatus was applied direct,
for Ihalf an hour. The raw surface was very soon modified, and the
cavity filled in, two more applications being made in the course of a
week. We then considered it unnecessary to continue the treatment.
‘Ijen days afterwards the lesion was completely healed. Granulation
tissue had been formed without any intervening inflammatory stage.
At the present time, after the lapse of a year and a half, no trace of the
epithelioma remains,

It would, however, be imprudent to rest content with doses so wealk,
which might involve relapse. A second and a third hour of applica-
tion, with an interval of a day or two, would be desirable, when
dealing with these superficial cancers. A slight brownish crust, pro-
duced by inflammatory reaction, and usually dry, will be formed
towards the tenth or twelfth day, and will fall off about the twenty-
fifth to the thirtieth day, disclosing tissues well on the way to repair.

ii. Small ulcerating and crust-forming epithelioma.—A patient,
aged 58, came to consult us on August 28th, 1906, who had on the right
side of the nose an ulcerating and crusted epithelioma, the size of a 50-
centime piece. It was a cancroid, or ** ulcus rodens,” commonly met
with on the face. It was extremely sluggish, and slightly concave, and
bled a little. The edges were hard and pearly, but not ulcerated. At its
first appearance, and for several years afterwards, there was only a small
crusted wart ; the epithelioma having developed later. The patient would
not have troubled about it if it had not caused latterly a very disagreeable
pruritus. We decided to use apparatus No. 2 (p. 7). As this exceeded
the limits of the ulcer, we protected the neighbouring healthy tissue in
the following manner: A hole adapted to the size of the ulcer was made
in a rubber-covered lead sheet about 2 mm. thick. The apparatus could
then be applied to the ulcer direct, on the surface left exposed by the
hole. The treatment was begun on August 28th, and continued on
September 1st, 7th, Toth, and 14th; each exposure lasted forty-five
minutes, making a total application of three hours and three-quarters.
On September 8th the wound already looked healthier, and the bleeding
had ceased. The base became filled in, and the epitheliomatous crust
did not form again. s There was no longer any itching. Some days
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the least sign of superadded inflammatory reaction, We operated
by means of filtration, this being our usual custom for the first year.
The apparatus was enveloped in an aluminium sheet, +}; mm., and
separated from the tissues by a screen of cotton-wool about 1 cm. in
thickness. The objects of this proceeding were diminution of the total
intensity of the radiation, avoidance of massive doses and too violent
reaction, and the use of more penetrating rays. This example, there-
fore, is an instance of an ulcer which, when treated by filtering, healed
very quickly, without any visible change beyond the regression and
absorption of the neoplastic tissues. The condition of the patient, whom
we saw again recently, is still perfectly satisfactory. A faint cicatricial

Figs. 17 and 18.—Epithelioma of malar region,

streak can only just be distinguished. Unless previously told of it,
one would never notice it.

We may sum up by saying that radium has so far given very fgnrnu}'able
results in many cases of this form of epithelioma. We consider it an
ideal treatment.

(2) SLUGGISH EPITHELIOMATA WITH DRY SURFACE, SURROUNDED
BY NODULES

The observations made in the preceding paragraph ;1ppl;,; in all respects
to epitheliomata with a dry surface. Thcsc_lesmn’ﬂ only c.1|ff1_3r frﬂml t_l:;::se
just mentioned by the absence of ulceration. The I{rummer_lt epi ;:-
liomatous nodules, smooth, stretched, and pearly, which 51mf;n.md t e}
ulcers of the former group are found again here, Ihu? the EEEII["IG {-Jf _tiu‘.
surface is smooth and even, without break of continuity. These 1gl_ﬂ]1.rut_ 15
are usually very superficial and sluggish, and in some cases cover large

e .I."—:-_'.F'"'""'ﬂ
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spreading of the epithelioma and its extension towards the eve it was
Ih‘l't'ﬁ:ﬁill'_\' to act at some depth. We therefore applied to this place
for nine consecutive nights, from g o'clock in the evening to 8 in the
Inorning, apparatus No. 5,* enclosed in Tt mm. of lead. The erythematous
lesion was treated for five days, two hours daily, with :11};}:1['111115 No. 5,
covered by |}y mm. of lead. We treated the siiglit ulceration with the
same apparatus, and y5; mm. of aluminium, for two hours daily, during
a period of four days. The results were exceedingly good. Every pm‘tz
responded to treatment exactly as one could have ;.\'jﬁil{‘f_!; and five
weeks afterwards smooth, even, and supple cicatrised surfaces, of excel-
lent appearance, had replaced the affected parts,

Figs. 19 and zo,—Epitheliomatous tumour of bridge of nose treated
by penetrating rays.

iii. Epitheliomatous tumour, treated by * surpénétrant ” rays
(Figs. 19 and z0).—A patient, aged 53, in July, 1907, presented, on the
bridge of the nose, an epitheliomatous tumour, slightly transparent.
This lesion had made its appearance twelve years before, as the result
of a blow, but had only increased in size during the previous six months.
The skin was not ulcerated, but it adhered to the underlying neoplasm.
The treatment of this tumour consisted of three series of applications
of twelve hours each, spread at almost equal intervals over five or six
days ; the first, from July 8th to 11th; the second, from August 12th
to 1gth ; the third, from September 16th to 2oth. On July 2gth the
neoplasm was already considerably reduced, and on September 16th
it was level with the surface, no inflammation having been produced
during the process of resolution. At the present time the surface
presents an almost normal appearance ; it is smooth and even, and

* See column 1 of p. 46 for analytical table of apparatus.
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toth, was L.‘J.l‘.:il]}.' removed without making it bleed. Ten applications of
apparatus No. 7 were afterwards made, each time for an hour. On
January roth the reaction was at its |111”!1t A yellowish crust, honevy-
like, and impetiginous, covered the whole surface treated. On ]1:u.~a.~'.11:|i:
a drop of sero-purulent fluid oozed out. The tissues undergoing 1't':n_1i4';|r;
then dried up quickly, and on January 2sth the crust fell off of
itself, disclosing a healthy-looking surface in course of repair. On
February 12th the cure appeared to be complete. There was no sub-
sequent relapse, and in November, 108, the region examined was
remarkably supple. The tissues were smooth and even, showing neither
depression nor telangiectases. We think that the dosage was too

Figs. 21 and 22.—Epithelioma on pigmentary nmvus

large 1in this case ; six or seven hours, as in the next example, would
have been sufficient.

Epithelioma on pigmentary navus (Figs. 21 and 22).—
On the lower third part of the cheek of a woman of 51 there was a
pigmentary neevus of the variety known as * beauty-spots.” Seven
years ago this navus underwent an epitheliomatous transformation.
An ulcer formed by degrees, which, when we saw it, was the size of a
one-franc piece, the edges being punched out. A month previously an
ulcer of the same kind, but of very rapid growth, had developed near
the external angle of the eye. The symptoms were grave, and demanded
prompt and energetic intervention, the more so as it was necessary
to prevent invasion of the eyelid. We applied apparatus No. {;,
without a screen, for six hours in succession, to each ulcer; and :
fortnight afterwards inflammatory reaction of average intensity, mlh
ulceration and ecrust-formation, was produced on the surface of
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M 2°5 mm. of lead, and it remained in place from g o’clock in the
evening till 8 in the morning, every night from August 26th to
31st. We afterwards increased the thickness of the lead to 3 mm.,
and the apparatus was left on for the same length of time from
S‘”{Ptﬁmber znd to 8th. On September 14th the part was red, 00Zing
with blood, and much inflamed, the detached portions being exposed.
On the 21st a crust formed which covered the whole lesion, and below it
there was an abundant serous discharge. The upper part, which had
been to a large extent detached, and painful to the touch before treat-
ment, was no longer sensitive. Little by little the secretion diminished,
and the edges of the crust, having become quite dry, were loosened.
On October 5th the whole crust came off and disclosed a very healthy-
looking restored surface. This condition was maintained for five
months,

This instance proves that inflammatory reaction can be obtained,
even by the employment of ‘ surpénétrant” radiations containing
but few B rays. The object of this reaction, which has an almost
uniform effect on the diseased tissues, is to destroy the neoplasm at
any stage of its development, without producing injurious results. In
this way we have arrived at excellent results by very different
methods, with and without a screen. In fact, radium furnishes us
with many very useful methods of treating these serious and trouble-
some forms of cancroid. It is extremely wvaluable as a therapeutic
agent, and has given, so far as we can judge, permanent results,

(4) SUPERFICIAL ULCERATIVE EPITHELIOMATA WITH LARGE
SURFACE

When radium was first used for medical purposes it was believed
that radiumtherapy would be limited to the treatment of small benign
cancroids. In the preceding paragraphs, we have already been con-
cerned with epitheliomata which presented some characters of malignancy,
and we shall now see ulcers of large extent reduced and healed. Ewven
in Aungust, 1907, at the Congress of Rheims, we were able to assert that,
by the use of powerful instruments, it was possible to reduce such
epitheliomata. The following observations refer to neoplasms exceeding
in virulence those hitherto described. We have already seen such an
example on page 110 (Fig. 15). These growths have been usually
treated with massive doses, and the results prove that this method
which, by reason of the intensity of the reaction produced, has caused
an unreasonable fear of excessive inflammation, is often an excellent
plan for bringing about the cure of “epitheliomata of large extent,
even when the neoplasm happens to be situated in regions where
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4 bad cicatrix would occasion great injury from an wsthetic point
of view. This method has given us particularly satisfactory tissues
of repair.

i. Ulceration of nose.—An ulcer covered the whole left ala masi,
three-quarters of the lobe, and the whole middle of the base, both to
right and left. The total area of the ulcerated surface was about 32 cm.
square. This extension took place a year ago, following erysipelas,
but the ulcer itself dates back seven years. The following method
was adopted : Twelve hours, spread over a period of ten days, of direct
application of apparatus No. I, its position being changed at each ex-
posure so as to affect the whole surface. This was an intensive dose.

Figs. 23 and 24.—Ulcerated and crusted epithelioma of forehead.

After exceedingly strong reaction, the treatment, begun on January 14th,
1907, terminated with a healthy scar. The case, when presented on
November 6th, 1908, to the Société Médicale des Hopitaux, attracted
notice by the excellence and stability of the scar tissues.

11 Ulcero-crustaceous epithelioma of forehead (Figs. 23 and 24).
—The patient, aged 45, who was brought to us by Dr. Favre of Poitiers,
Il_t the advice of Professor Raymond and Dr. Brocq, presented an epithe-
h_mﬂ:l of the median portion of the forehead, measuring 6 cm. by ;5.
From the middle of the lower edge, which extended from one m't-’t;ru;r
to the other, there was an exténsion towards the root of the nose, and
another which, passing beyond the left superciliary arch, threatened
to reach the upper eyelid. The edges showed epithelial nodules.
The ulcerative and vegetating centre was the site of constant serous
exudation, which became solidified, and formed a crust of great thick-
ness. The epithelioma appeared fifteen years ago, and since then has
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never ceased growing; many methods of treatment had been tried
but none u[_thcm had succeeded in arresting its extension : ried,
We applied every day for an hour, for six consecutive -:lai}’q apparat
No. 1, enveloped in fine rubber. In consequence of this treﬁ:?;u_;tl]j
T marked. crpsted reaction was produced about the -ﬁfti?c‘nth d:
Ihe thick crust only fell off towards the twenty-fifth dﬂ\-"-'Lnd 113;
place to a new one, not so thick, and reduced in size: a tfortngi( hlz
giterwards fhis in ite tumeidied up. Cicatrisation thén racccfl;ed
very actively, and was complete two Tt (s P .

Figs. 25 and 26.—Epithelioma of temporo-frontal region.

The following is an instance of a still larger ulcer, which, however,
healed quite easily.

lii. Epithelioma of temple (Figs. 25 and 26).—One of Dr. de
Beurmann’s patients presented an enormous epithelioma, occupying
the right half of the forehead and right temporal region, as far as
the zygomatic apophysis. This lesion measured 15 cm. long by 8 cm.
wide. It was bordered by large epithelial nodules the size of a pea,
the ulcer being covered with granulations, which bled at the slightest
touch. The treatment consisted in the application of two instruments,
Nos. 1 and 3, each simply wrapped in rubber, and left on for six con-
secutive hours. They were placed in juxtaposition on the different
points of the epithelioma.

Improvement took place slowly. Fresh applications of a similar

* Note by Dr. Wickham.—Six months after cicatrisation a small crusted ulcer was pro-
duced in the centre of the scar. It was not a relapse, but a radiumdermatitis of late
development, We have often noticed a similar occurrence when the destructive method
has been used to excess, It is well to be on the watch for it, for harm may be done if it
is mistaken for an epitheliomatous relapse, and again treated withradium. The inflamma-
tion should be allowed to die away of itself, or be treated with emollients.
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lost its induration and thickening. Dr. Abadie thought that the cure
was complete, since the cul-de-sac was in good i‘f_HIL.I]'l']'HH but Hl'llI]‘lL-'
troubles made their appearance and slowlv grew waorse, Iill.'l:'ﬂ"‘;‘inllt"l,[j_]'l.l-"
after a delay of two months, the enucleation of the eye. "-I | -!':El'Lf]El:
then discovered that the epithelioma had penetrated to the 'ﬁ"-'il-“.t:'f‘lht‘
UII'h]"[:t] cavity. Curetting was employed for the latter lesions 'mr.i
since then no relapse has occurred. ®* i
(2) Epitheliomata of eyelids (Figs. 27 and 28).—i. A patient
showed, in the substance of the lower :,-}'r.-licl, an aggregation of epithelial
HL'}(-il'llI{'H. It was necessary to avoid any treatment which might pro-
duce inflammation of the eye, and with this object we adopted apparatus

Figs. 27 and z8.—Epithelioma of eyelids.

No. 7, with a screen of {; mm. of lead, and inverted it, so as to direct
the rays downwards. The length of application was for one hour, six
days in succession. After three similar courses at intervals of six weeks
healing was obtained without any irritation of the eye.

ii. An ulcero-crustaceous epithelioma of the upper eyelid, developed
from a seborrheeic wart, was specially difficult of treatment, on account
of the proximity of the eye, for it reached the ciliary margin. The
square apparatus No. 3, enveloped in § mm. of lead, was appled for
eighteen hours, one or two hours at a time, from May 1st to 13th. These
applications were followed by a crust of medium thickness, which fell
off in less than a month, leaving a smooth and supple surface. This
did not cause the least injury to the eye, disfigurement of the palpebral
fissure, or mutilation of the eyelid.

* Nofe by Dr. Wickham.—Since this was written, a relapse took place, and the patient
died. No radium had been tried on the deep cancer, as the patient lived some distance from

Paris,
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in applications of twenty minutes each, for fifteen hours, spread over
a month, and obtained complete resolution. The external part was
treated with No. 8, applied for three hours,

It is difficult, when dealing with epitheliomata of the auricular
canal, to keep the cylindrical apparatus for long in a good position
and exactly at the level of the ulcerated parts. It is therefore well to
make use of very high radioactivity, so as to operate by means of short
exposures, frequently repeated.

(4) Epitheliomata of nasal mucous membrane,—i. An epithe-
lioma of the nasal groove and the corresponding nasal mucous mem-
brane began twenty years ago with a small nodule ; by degrees the
skin became ulcerated and covered with a crust. On moving the tip
of the nose, a fissure was seen under the crust, showing the beginning of
detachment of the left nostril, and pressure on this spot produced a
little drop of purulent fluid, which appeared to come from the interior
of the nose. There was also difficulty in breathing. Dr. Caboche,
the rhinologist who kindly examined the state of the mucous membrane,
reported as follows . —

“ The patient presents an ulcerative intranasal lesion, of the same
character as the ulceration of the suleus. It occupies the front part, the
floor and the outer wall of the vestibule as far as the head of the inferior
turbinated bone, which is not affected. There is internally a fissure which
threatens to detach the ala nasi, but I have been unable to discover any
communication between the intra- and extranasal ulcers.”

It was important to ascertain whether, by acting only on the cutaneous
surface of the nose, and by using rays of great penetration, the intra-
nasal lesions might also be improved at the same time. With this object,
apparatus No. 3, in 1 mm. of lead, was applied as a bridge, from the
nose to the cheek, the air between the centre of the instrument and
the lesion acting as a screen. An application of two hours was repeated
for twenty consecutive days. The first phenomena to be observed
were the cessation of the discharge, and the drying up of the crust.
Towards the fifth week, the crust fell off, disclosing a clean, smooth
surface, with a healthy-looking scar. The difficulty of breathing through
the right nostril had disappeared, and the epithelioma of the mucous
membrane, when again examined by Dr, Caboche, showed evident signs
of diminution. The ulceration was considerably modified ; it was much
less marked, and only persisted in the upper part of the vestibule. Ti1nler
cylindrical applicator, No. 1o, was then applied for two hours in the nostril
to the remains of the growth. The intra- and extranasal lesions may
now be considered healed. The action of the rays on the epithelioma
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of the nasal mucous membrane through the whole thickness of the

nostril was very remarkable.
ii. A patient (Figs. 29 and 30) had for some months seen the develop-

ment in the nasal groove of an ulcer which became more and more
depressed, and developed very rapidly. The nose was perforated, as far
as the mucous membrane. The edges were punched out; the uicerat.ed
periphery was red and bleeding, the base being lined with a yellowish
scab of unhealthy appearance and offensive odour. All these symptoms
taken together gave the growth a specially malignant character. We
employed apparatus No. 8, in {; of aluminium. In_ the course of
eleven days, the instrument was applied for a total period of eighteen

Figs. 29 and 30.—Epithelioma of nasal mucous membrane.

hours, in exposures of two hourseach. A month later, after a crusted
reaction which did not last long, the ulcer became finally cicatrised.
The scar, when it was seen two years later, had remained in excellent
condition.

These examples show not only the efficiency of radium, but also the
convenience and adaptability of instruments which lend themselves
to the treatment of such widely different regions.

PRECANCEROUS AFFECTIONS

Papillomata and senile warts.—These lesions are often the starting-
point of epitheliomata. It would be unnecessary to mention the action
of radium on affections so trifling, and so easily curable by many
other modes of treatment, if it were not specially effective. One
or two hours’ application of apparatus No. 7, for instance, will

easily cure an aggregation of two or three small papillomata of the
J
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scalp, or seborrhceic and senile warts. It is merely from the fear of their
being precancerous that it is necessary to mention such lesions in this
chapter.

GENERAL CONSIDERATIONS

From the analysis of this first group of facts, a certain number of
conclusions stand out clearly, the principal of which are as follows :—

I. Radium is applicable not only to small, sluggish, and benign
epitheliomata, which are easily curable, as was known before we began
our work, but also to forms of epithelial cancer which, refractory to
~ other treatments, have relapsed into a bad condition, forms which
show a malignant character (rapid evolution, perforation, punched-
out edges, inflamed periphery and base, and large surface); and yet
all these unfavourable cases have scarcely altered our statistics for the
worse, :

2. Our statistics include, among the epithelial cancers of this
first group, only those the treatment of which was completed before
January 1st, 1go8. The most recent cases are more than a vear old,
the older ones dating back nearly four years; the element of time—
an indispensable condition for the value of records of this sort—will
therefore be sufficiently allowed for. Out of 59 cases, we have noted 3
which were unsuccessful. These figures, compared with those obtained
from other therapeutic measures, seem relatively favourable. The
failures were due to relapse which occurred when the patients were
out of reach of our supervision. When symptoms of relapse show them-
selves—which, however, seldom happens—they are usually relieved
without difficulty. We have had other failures, but these were
in carcinomata of special gravity, and are quite outside the scope of
our first group.*

3. The wsthetic value of the scars is an interesting point for con-
sideration. Absence of retraction, depression, and prominent bands is
the rule, and this is a great advantage in the treatment of ulcers in
the neighbourhood of orifices, especially those situated on the eyelids.
The scars are usually smooth, even, supple, and can often be distin-
guished from the neighbouring healthy tissue only by their lighteF colour.,
They are seldom the site of subsequent pigmentation or te%anglectases.
In several cases they are completely effaced ; the epithelioma of the
ear in Plate II being a good example. :

4. Convenience of application, absence of all constraint, and
freedom from pain are all great advantages in the treatment f:rf these
epitheliomata, which so often attack old people. The patient can

* Note by Dr. Wickham.—At the present time, after an experience of five years, I am
able to record similar results.







132 CLINICAL THERAPEUTICS [PART III

In the first we put cutaneous epitheliomata, which may be ulcerated
or non-ulcerated, sluggish, large or small, superficial, and not exceeding
3 or 4 mm. in depth ; also fungating epitheliomata of all sizes.

I.n the second group we place epithelial carcinomata accompanied
by inflammation, perforating in character, and with deeper infiltra-
tion, and epitheliomata of the ocular and nasal mucous membrane.

In the first group massive doses (radiations applied collectively)
are the most suitable. The apparatus should be used without screening,
or with very light screens, }; to {3} mm. of aluminium, so as to furnish
the largest possible amount of activity. The duration of the applications
is therefore short, an average of three to six hours, distributed if possible
over several days, or concentrated into a single exposure. For instance,
for a superficial epithelioma, with 4 square cm. of surface, applicator
No. 4, emitting a total radiation with an activity of 50,000, should be
left in contact for five or six hours. If it acts over the whole of its surface,
apparatus No. T will furnish a sufficient dose in four hours. For a small
applicator such as No. 8, eight hours will be necessary. These are
average doses.

In the second case, where it is important to avoid hastening
cellular modification, and to act uniformly and simultaneously upon
the entire thickness of the neoplasm, the energy must be dealt out
more slowly, in small doses, whether we employ all the groups with
unscreened apparatus, or only “ surpénétrant ™ or intermediate rays.
The first condition is realised by means of frequently repeated
exposures of very short duration, as in Case 2 (p. T26):  The
second requires the method of long exposures, as in Case 3 (p- I2I).
In either case it will be possible to calculate the doses of radiation
by reference to our tables and scheme of dosage.

The method of long duration (with screens of 1 to 2 mm. of lead),
using “ surpénétrant "’ radiations in which 7 rays occur in large numbers,
is the best for perforating growths and deep infiltration. Between
the principal groups which we have indicated there exists a whole series
of intermediate cases, for which intermediate techniques will be suitable
(screens from 4 to f; mm. of lead). These are the cases most fre-
quently met with, and they require very careful discrimination. ]?ut
there is no absolute rule. We have always refrained from asserting
that only one particular dosage or method is suitable for certain
cases, knowing from experience that this would bring down on us well-
merited criticism. Quite different methods may achieve similar results.
A growth may be healed just as well by the action in 100 Or 120 ]10}11"5
of a ““ surpénétrant radiation, with an activity of 4,000, as by the ?ctmn
in six hours of the total radiation from the same apparatus used without







CHAPTER III
THERAPEUTIC RESULTS (Continued)
I. CARCINOMATA AND OTHER MALIGNANT GROWTHS (Concluded)
II. MALIGNANT NEOPLASMS

WE shall now treat of neoplasms which are of a grave character
on account of their position, nature, extent, or size. They will be
divided into four groups, according as they are situated—

I. In the skin and subcutaneous tissue.

2. In the lymphatic glands.

3. In the breast.

4. In the buccal mucous membrane.

The application of radium to carcinomata of the uterus will be con-
sidered in the chapter reserved for gynecology.

In each of these groups we have observed wvarious degrees of
improvement under radium treatment; the selective action of
radium has nowhere been more evident or more valuable. Although
the examples are not as wyet wvery numerous, we may be able
to draw some general conclusions from the cases analysed in this
chapter.

1. CUTANEOUS AND SUBCUTANEOUS CARCINOMATA

Amongst the cases grouped under this head we choose the six follow-
ing, because, when we undertook them, they did not seem more amenable
to any other therapeutic measures, and, in some cases, had resisted
other forms of treatment.

(1) Epithelioma with perforation, affecting half the face.A
patient, aged 64, appeared with her head, including the eyes, entirely
wrapped in bandages and linen, soaked in pus and blood. T‘hc remn}:ai
of the wrappings caused pain, and disclosed the most hml*rlble lcs;on
imaginable. It was a fungating epithelioma of enormous size, forming
a large and prominent tumour, which affected thrc&—quarteFﬁ of the
left cheek. On the upper lip there was an immense vegetating mass,
spreading below the labial commissure and covering thel lower lip.
The left side of the nose had disappeared under a fungating growth,

134







136 CLINICAL THERAPEUTICS [PART 111

il;:;;;::satinﬁ having taken Pluce over the whole periphery, There is
. ger hd,umr{'lmge, m_ld what remains of the growth resembles curetted
tissue, only needing repair. The patient has now recovered her normal
health ; L-‘:he has1:1 good appetite, and is growing stouter,

Ft Is Interesting, moreover, to note that six years ago this same
patient had, on the rllght temporal region, a small epithelioma for which
M. Balzer had scraping performed by a surgeon. Then, relapse having
taken place, an excision was made, The lesion having again relapsed,
M. BalzeE‘ sent her to M. Danlos, to be treated by radium.

In spite of ﬂ}is improvement, as the reduction of the vegetating
masses has permitted of more exact knowledge of the extent of the
deep IEE%GHS, particularly the invasion of the floor of the nasal
fosse, this case must not be considered as permanently successful. Very
energetic treatment should be again resorted to, in the hope of affecting
the base of the neoplasm.*

In the following case the carcinoma had destroyed the tissue over
an extensive surface, and had reached the underlying osseous regions
which had a blackish, necrosed appearance.

(2) Ulcer covering left half of forehead, and temporal
region, and affecting osseous wall.—(A patient of Dr. Jeanselme’s,
treated at Dr. de Beurmann’'s clinic).—The ulcer measured, 12 cm.
by 8; it occupied the left half of the forehead, and the entire
temporal region. Its upper edge was 2 cm. from the roots of the hair ;
below, it encroached upon the necrosed superciliary arch. Indeed,
this huge ulcer was so deep that the external frontal table was necrosed
over an extent of 3 em. by 6, and from its dark appearance formed a
contrast to the rest of the ulcer. The superciliary arch was destroyed,
the upper eyelid had been invaded and detached, and was the site of a
groove, which was spreading to the upper conjunctival cul-de-sac. On
the exterior of the ulcer there was a huge vegetating mass, the edges
of which were punched out. Everywhere else the growth was surrounded
by a large ridge, and its surface was intersected by vascular dilations.
The internal edge, especially above the base of the nose, presented a
thickening of about 1 em., the pain being very severe in this region. The
left eye was attacked by exophthalmos and chemosis. This neoplasm
had commenced eighteen months previously, and made rapid progress.

The treatment consisted in applying every day, on the edges of the
lesion, apparatus No. 15, covered with 2 cm. of lead, in such a way that
each part should be treated for sixty-two hours. After the ﬁ‘rst appllf:a-
tions the fungating portion improved, as well as the large peripheral rim,

* Nofe by Dr. Wickham.—The patient has since died of meningitis, the growth having
developed high up inside the nose, on the upper part of the bone.
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;l;:dil:ig;s; ﬂpszssisilfh to:a! n:.:f Iradiasl;ctivity in the depth of the epitheli-
act promptly ' on a{c};)u:;::]lgllfn%lt e ot e
and we xx-'ertrtherefore obli ¢ progress of the malignant growth ;

, ‘ iged to work on all points at once. These
various requirements were satisfied by the method of “ cross-fire.”” We
have already explained that a given intensity of radiation acts much
more energetically when concentrated into a short space of time. By
means of * cross-fire the effective power of the radiations is multiplied
by the number of rays crossing each other and striking simultaneously
on the same place. If, therefore, four instruments placed opposite each
other are emplnye:d for an hour, two and two, at the four cardinal points
n_::f a tumour, an intensity not only quadrupled, but of special quality,
1s concentrated into that period ; and it was in this way that we worked.
Applicators Nos. 2, 3, 4, and 7 were covered with lead screens T or 2 mm.
thick, in such a way that only “ surpénétrant *’ hard 3 rays and vy rays
were employed. These instruments were left on all night, and at each
fresh application they were moved so that the same portion of the skin
was not affected two nights in succession. By acting in this way we
avoided too great irritation of the skin, and on the other hand consider-
able radioactive power was brought to bear on the interior of the tumour,

But the accumulation of rays introduced into the tumour was even
greater than has been indicated. Apparatus No. 1 was placed directly
on the ulcerated surface, simply covered with protective rubber. More-
over, during four periods of twenty-four hours, a tube giving * surpéné-
trant " rays with a radioactivity of about 2,000 was introduced, and
kept in place in the centre of the tumour. The rays emitted by this
tube crossed those coming from the surface. In this way the * cross-
fire " system, filtering by means of thick screens, the application of
uncovered apparatus, and the introduction of tubes, were all utilised.
The energy available was very great, all the instruments being of high
power. Applicators with screens were applied every night for a fortnight
in the first series, and for a fortnight two months afterwards; each
instrument yielding a * surpénétrant” radiation of 2,000 to 6,000.
Apparatus No. 1 was used unscreened on the ulcer, for three hours in
each course. The process of reduction was marked by strong reaction
in the interior of the tumour. Fragments of a slough were extruded
by the ulcerated part. By pressure on the lateral portions of the
tumour a peculiar whitish milky fluid oozed out in rather large
amounts. About the fifteenth day a decrease in the hardness of the
tissues was produced very rapidly, particularly in a lower protuberance,
where it seemed that a collection of fluid had formed. As this had
no outlet, it was easy to put it in communication with the central
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ulcer, and after incision, a considerable quantit;{ of tl}e ‘:31[11‘1(:.“‘111’[1‘5}'1
milky liquid, which was very thin, came out. _Jht: skin 1'{::11;111'13:;1 _11:(1—
iﬂjurl:d, except in several places where ulceration had hr;:r:u_ prp u;e A
especially at the periphery of the L:entrlal u!c‘:nr. on tlhe spot where
the unscreened apparatus had been applied. [he patient felt 5I1ght
feverishness and discomfort for a week when the reaction was at its
height ; after which everything became nurrfml. Resolution of the
growth is at present almost complete, except 1n two places, xlvhcre: the
nodules mentioned still persist. We would specially call attention to the
detachment of this tumour at its base, since it was so firmly rooted befgrn
treatment. This is a favourable symptom which we shall meet with

Figs. 31 and 32.—Cancer of temporo-malar region involving orbital wall.

again in the section on carcinoma of the breast; it shows the action
of the rays at a depth.

(4) Carcinoma of temporo-malar region, affecting orbital
wall (Figs. 31 and 32).—This was a case of a neoplasm small in size,
but serious on account of its position and its fistulous course. It was
situated in the neighbourhood of the eye, which slightly protruded,
and it affected the osseous wall. The patient, aged 57, was sent to us
in November, 1go8, by Dr. Galand. The growth had commenced
hifteen years before as a wart; for four years previously, in spite of
various treatments (electricity, cauterisation, etc.), it had extended
deeply, invading the subcutaneous tissue and the osseous wall. At
the above-mentioned date, at the level of the external angle of the eye,
and even affecting it, an ulcer covered with a greenish grey crust was
present. It was thick and very adherent, extending over a surface
3 cm. in diameter. - The growth surrounded the lower part of the
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urbrit, and at th.is point there was a deep sinus. The entire peripheral
region was.bulgmg out, hard and painful to the touch ; exophthalmos,
together with some weakness of sight on the side and lancinating pain,
fnade us fear pressure on the orbital wall, and encroachment on the orbit
itself. The tissues in this region also adhered strongly to the subjacent
bony plate. The aim of the treatment was to act at a great depth as
far as the orbit, and we calculated on the selective power of radium
on epitheliomatous cells to influence the neoplasm, without injuring
the eyeball. Tt was always possible to cover the protruding part of
the eye with a protective * cache.”

Apparatus No. 3, covered with 1 mm. of lead, was applied three
times for twenty-two hours in succession, once a week, on November
15th, 22nd, and 29th, 1go8; that is, for sixty-six hours in all. On
February 1st the patient appeared to be cured. The whole region in
the neighbourhood of the external angle of the eye was scarred over
without any retraction of the eyelids. In the lower part, at the open-
ing of the sinus, where this joined the orbital wall, one small point
was slow in becoming cicatrised, as often happens in regions where
cellular subcutaneous tissue is wanting. The exophthalmos decreased,
and the sight returned. This result was specially interesting, for an
operation would have been accompanied by considerable injury to the
tissues, and probably followed by retraction of the eyelids; neither
fulguration nor X-rays could have acted easily at a depth, and integrity
of the surface could scarcely have been maintained.*

(s) Epithelioma invading almost the whole nese and
destroying half its left wall.—When epitheliomata are situated
on osseous or cartilaginous tissue, in regions where the skin has
no bed of cellular tissue (bone and cartilage of the nose, orbit, and
frontal region), it will be necessary, both for applications with
uncovered apparatus and for those with screens, to employ doses
with a weaker total than when operating on the cheeks, for instance.
Inflammatory reaction is produced more easily, and is much longer
in disappearing. Weak divided doses are therefore generally to be
preferred. .

A patient came to us with an ulcer which had destroyed almost
the whole surface of the nose, except the extremity of the lobe.
The cartilage and part of the bones were denuded, and half the
left wall was perforated. The lesion dated back four years and
a half, but the ulcer had only assumed this character of acute

* Note by Dr. Wickham.—About the month of September the local condition, which
had been excellent, and showed an apparent cure, began to relapse, but no pier—
suasion from us could induce the patient, who lives in Central France, to return for
treatment, Fortunately, the relapse does not seem to be making rapid progress.
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the patient had returned to his home in Provence he wrote to tell us
that the whole region treated was painful and inflamed. At various points
fissures occurred, through which a whitish milky liquid flowed abundantly.
(We have often met with this liquid in the treatment of epitheliomata
when there was severe and deep reaction.) We thought the dosage
must have been too strong, but this excess was really necessary ; the
patient being unable to return, we were obliged to aim at a definite
result.

This case proved to us that no method can entirely avoid surface
irritation. Even when using only “ surpénétrant’”” radiations, too
large a total of doses accumulated in the course of the applications
ends by producing both superficial and deep inflammatory reaction.
We may, therefore, again assert that whether or not inflammation super-
venes 1s determined by the dosage rather than by the methods. (Sec Re-
action, p. 79 ef seq.) On the other hand, this case also shows that
inflammation produced by excessive doses of * surpénétrant radiations
is generally quickly healed. Indeed, after several weeks of such
reaction, the tissues dried up, everything resumed its normal condition,
the hard masses disappeared, and now (four months afterwards) nothing
remains of the relapse, at least in appearance. The skin is supple and
movable, although crawling and itching sensations continue.*

2. IMPLICATION OF GLANDS

Relapses affecting the glands respond to some extent to radium
treatment, as we have often seen, on account of the possibility of acting
at a depth without ulcerating the surface, and for this reason they may
be classed with subcutaneous carcinomata covered with skin, which
require careful treatment. The three following examples deserve men-
tion.

(1) A very old lady had a retroauricular glandular growth resulting
from an ulcerated epithelioma of the auricular canal. The tumour,
covered with thin and stretched normal skin, had formed in the retro-
auricular fold, and developed rapidly. It was doughy, and about
the size of a pigeon’s egg. No surgical operation was possible,
The tumour was strongly adherent at its base, uniting with ‘.che
subjacent bony tissues of the ear. The injury done by an operation
would have been very great, and the patient would have been
anable to bear it, on account of her advanced age. It would have
been difficult to preserve the skin intact with X-ray treatment, and
this was not practicable, since the patient was unable to leave home.

* Note by Dr. Wickham.—In the last two cases healing has been permanent, but I have
heard nothing for a long time of the two former ones.
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(3) Another case, similar in all respects to the last, and even more
advanced, the origin of which was probably a carcinoma of the larynx
necessitating tracheotomy, has recently undergone vigorous trEatmen£
by “ cross-fire,”” with “ surpénétrant "’ radiations, as in the preceding
case. Softening, slight decrease in size, and very marked diminution
of the violent pain in the head soon took place, this time without super-
ficial mflammation.

(4) One of Dr. Cazin’s patients presented considerable glandular
infiltration, resulting from carcinoma of the breast, tumours existing in
the pectoral, axillary, and cervical regions. There were signs of pressure
(pain, difficulty of breathing, and cedema of the arm). In such a case
treatment could aim at nothing further than the relief of the patient.
This was obtained to some extent ; for two or three months there was
certainly relief of pain and difficulty of breathing, and even reduc-
tion of part of the growths treated. It was vacation-time, and the patient
would not consent to remain in Paris in order to continue the treatment.
We heard of her death two months afterwards.

This collection of cases shows how important the use of radium has
become.

3. NEOPLASMS OF BREAST

The breast is a region particularly suitable for radiumtherapeutic
processes, especially the  cross-fire”” method, combined with the use of
screens. The four principal conditions to be fulfilled by the technique
are as follows :

i. Penetration of the lung by the rays should be avoided, as far
as possible. Indeed, in carcinoma of the breast, when the lungs are often
sensitive and irritable, it is sometimes well to diminish the total amount
of rays reaching them ; this may be effected by the * cross-fire”
plan, which allows of the greater number of the rays being directed
laterally.

ii. Even in superficial carcinoma of the breast, as in Paget's disease,*
it is necessary to act at a depth, and to reach the entire thickness of
the mammary tissues considerably beyond the nodosity and infiltration
" which reveal the neoplasm to the touch. We have to search in the
dark for the smallest corner to which the growth could have spread.
Now, theoretically, the power of extreme penetration possessed by
“ surpénétrant ' radiations, which, as already mentioned, can pass
through lead several millimetres thick, ensures the influence of
radioactivity over all parts of the mammary region, whatever their
depth. :

* Wickham, *Maladie du mamelon dite de Paget.” Contribution & I'étude de la
pathogénie du cancer. These de Paris, 1890.
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obtain neoplastic destruction (various kinds of cauterisation and fulgura-
tl.'Dljl:]J and whatever the extent of the operation, there is always a further
region where the germs of disease may remain out of reach. If, there-
fore, r:lidium can succeed in reducing a neoplasm of the breast, its method
of action must be superior, both in theory and practice, since the rays
mu:‘.‘-t have reached the neoplastic elements at all parts of the mammary
region, even beyond the zones usually accessible. It is certain that
tlile detachment of the neoplasm at its base, and the mobility thus
given to tumours in course of treatment, even before the growth itself is
reduced—which we have noticed not only in carcinomata of the breast, but
also in case No.3 (p.137),in carcinomata of the uterus, and in other tumours
:which were originally fixed and adherent—clearly prove that the curative
influence is exercised at a depth. On the other hand, the absence of any
superadded process of inflammation, and the quiet and painless reaction
that takes place, are conditions which favour healing, and form a contrast
to the danger of stimulation, subsequent glandular invasion, and general
absorption which sometimes accompany ordinary surgical procedures.

These considerations, to say nothing of the complete absence of mu-
tilation, are real advantages, to which must be added the possibility of
treating, under the same conditions, not only glands where infiltration is
known to exist, but also (as a prophylactic measure) those of the axillaryand
pectoral lymphatic regions, which have apparently not been involved. If,
in addition to the various qualities mentioned in the chapter on Reaction, we
consider the special value of radium with respect to epitheliomata, radium-
therapy for malignant neoplasms of the breast will certainly be seen to
possess peculiar practical importance, as the following instances will show.

(r) Carcinoma of breast treated through rubber-covered
lead of the kind used for protection from X-rays.—A patient,
aged 72, was sent to us by Dr. Triboulet, on November 6th, 1907. She
presented on the left breast a tumour the size of a small tangerine orange,
which was fixed on the costal plane, and had spread over the whole
surface of the skin, to which it was united. The nipple was retracted,
and an ulcer about the size of a one-franc piece existed just outside
it. The rest of the surface resembled the skin of an orange, red and
apparently about to ulcerate. There was a lymphatic gland in the
left axilla. Very severe radiating pains were present in the whole left
side of the thorax. This tumour had made its appearance a year pre-
viously ; it was evidently a carcinoma of the breast. Dr. Triboulet,
for many reasons, more particularly on account of the great age of the
patient, was afraid of an operation, especially with chloroform, and
applied to us, hoping that radium might arrest the growth of the
carcinoma.
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and mobility of the tumour, that the fingers could be inserted between
its posterior surface and the costal wall. The ulcer was completely cica-
trised, the skin being no longer red. The axillary lymphatic gland was
reduced, and there was no more pain. A surgeon who had feared to
operate before treatment was again consulted, and now thought that the
operation might be easily performed by simply using cocaine as an anss-
thetic. Being satisfied with the results obtained, the patient preferred to
continue the radium applications. Every two months a fresh course of
exposures was made, with the same modus operandi. In September,
1908, apparatus No. 1 was used for ten hours, with a simple lead screen
of 0’5 mm., not covered with rubber. At present the lesions are so much
reduced that only a fibrous nodule, about the size of a nut, remains
round the nipple. The nodule can be easily moved on the costal wall ;
and the skin is in excellent condition, never, indeed, having been injured.
This result is remarkable, since the tumour, which, left to itself, would
certainly have continued to extend, seems to show no danger of this at
present (eighteen months after commencement of treatment), and has
been very successfully modified. The diminution of the lymphatic
gland, without direct exposure to radium, should be noted. ‘

(2) Cancer ‘en cuirasse.”—On December 11th, 1908, a patient,
aged 78, was sent to us by Dr. Moutard-Martin, with a carcinoma
of the left breast for which operation seemed impracticable, for many
reasons. The neoplasm had appeared about two years before. It
occupied the external portion of the gland, which was much atrophied.
Its base was firmly adherent, and characteristic induration was present.
In its right half, however, there was a softer, almost fluctuating, portion ;
the skin at this level being red, like that of an orange. The whole of this
part of the tumour resembled an abscess ready to burst ; everywhere
else skin of normal colour adhered to the neoplaﬁm,land formed part of
it. A lymphatic gland, as large as a nut, and shghtlg!! movable, was
present in the axillary region. The pain was lancinating, and some-
1 aused insomnia.
tlmETSht: plan adopted was that of * cross-fire,” combined with filtration
by 2 mm. of plain lead. The instruments used were No. I ‘fm' ‘the lower
part, and No. 3 opposite, on the upper part. The applications were
repeated fifteen times in the course of a month, each exposure being
followed by an interval of one day. The apphcatgrs were fixed ahlnut
nine o’clock in the evening, and removed about e1glj.t in the murnmg,'
a total of 160 to 180 hours. No. 1 was always put n the SaINe Plﬂﬂﬁ_-
No. 3, which is smaller, being slightly Ipoved from time to time. f'I‘hf;
dosage seemed to us suitable ; and an interval of one day was foun
to be beneficial. During a period of forty-eight hours the treatment
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different from those of the day before. There were fifteen applications,
Two months after the commencement of treatment it was obvious that
the tl.!]'l'l[l'l.ll' was rapidly diminishing in size. It had become detached
Ir::?m its base, and of softer consistency. The portion adhering to the
skin was more supple. The pain in the back had ceased, and the patient
herself acknowledged a great change. Her nervous condition was im-
proved. A second course was commenced, and the improvement
became more marked. The nipple was freed, and the mobility of the
gland perfectly restored. Resolution was proceeding quite satisfactorily,
when the patient caught a cold, which turned to serious broncho-
pneumonia, to which she succumbed.

(4) Peri- and intracanalicular adeno-fibroma.—A patient, aged
33, was sent to us by Dr. Robinson with a tumour the size of an orange,
situated in the left breast. The growth, movable in the substance of
the breast, disturbed the patient, owing to the radiating pains from
which she suffered in the left side and arm. But there was another cir-
cumstance which, not unnaturally, made her uneasy. She had had
a similar tumour in the right breast two years before, the removal of
which had been performed by Professor Berger. The histological ex-
amination of the tumour gave the following particulars :—

““The matrix, according to the regions examined, is dense and of
coarse fibre, fine and of light texture, or cedematous and myxoid. The
glandular elements extending into this stroma are in the form of groups of
dilated acini, irregularly enlarged and stretched, and taking strange shapes.
They form small cysts with gelatinous and transparent liquid contents. A
single layer of cubical or cylindrical cells covers their internal surface. In
their mutual relations the matrix and glandular tissue behave inversely.
Where the connective tissue has become dense and scirrhous, the glandular
formations are only slightly developed. On the other hand, where the con-
nective tissue is lax, the adeno-cystic growths are well developed. Finally,
in some places where the stroma is very fine and rich in cells, cellular
masses push into the adenomatous cavities, which, pressed on unequally from
different sides, take star-like forms, impossible to describe. Two small axillary
lymphatic glands, when examined, were free from metastases. A certain
amount of irritation was evidenced by hypertrophy of the lymphatic
endothelium. Diagnosis : peri- and intracanalicular adeno-fibroma.”

On account of the firm refusal of the patient to submit to removal of
the other breast, we attacked this tumour by the * cross-fire " method
with two applicators, one 12 cm. square, containing 12 cg. of radium
sulphate, with an activity of 1,000,000, the other 16 cm. square, con-
taining 16 cg. of radium sulphate, with an activity of 500,000. Each
of these was covered by 3 mm. of lead. Placed, one above and the
other below, and then, on the third day, one on the right and the other
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by the action of radium; in these cases the facts were numerous
enough and of sufficiently long standing to warrant statistics, and
moreover, they corroborated the results previously obtained by Dr.
A. Darier. In two cases of cancer of the nasal mucous membrane
we gained positive results. The present section will be devoted
to buccal mucous membranes. Amongst other cases of the tongue
we must specially note the two following.

(r) Carcinoma of tongue (Figs. 33 and 34).—M. G. , aged 50,
formerly suffering from syphilis, had a leucoplakia of the tongue. On
the right edge an induration had appeared six months previously, which
began to proliferate rapidly. The lesion was the size of a one-franc piece.

Figs. 33 and 34 Fungating E'l_'ljlhl_‘:i.c.'[]ﬂ:l of tongue,

The histology of the case showed that it was an epithelioma ; this ex-
amination was indispensable, for the patient presented palmar syphilides.
On account of the proliferation we used at first collective radiations.
Apparatus No. 4 was employed for eight hours, an hour at a ti_mt'!, on
successive days, simply wrapped in rubber. The growth subsided in
the course of the following month, and by the second month i1t was
entirely level with the surface. The deep hard portion, forming the
pct’li[‘h; of the large vegetation, was much diminished. This in its turn
was treated by filtration. The patient is still undergoing treatment.
The history of this case is of some importance, secing that we
had recourse to total radiation. It is generally desirable, ;lri:rm{'ding to
Professor Gaucher, to avoid all irritation in the treatment of carcinomata
of the buccal mucous membrane, and total radiations, if carelessly used,
run a risk of producing it. In this instance there was never any super-
added inflammation. The lesion melted away without any complaint
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the cure appeared to be complete, in spite of slight reaction. This is
the case which we mentioned at the Congress of Rheims, on September
7th, 1907. The result did not fulfil our expectations, for three months
after the end of treatment acute relapse oceurred, necessitating an opera-
tion, which resulted, at the hands of Dr. Ombrédanne, in an admirable
repair of the lip. Unfortunately, a relapse took place shortly after-
wards from sublingual glandular invasion, followed by ulceration and
vegetation ; and this required a second operation. A year later a fresh
recurrence appeared in the same region. An abscess formed in one
of the glands, which became the site of a huge inoperable mass, implicat-
ing the floor of the mouth. After having had the abscess opened, we
treated this region by radium. Apparatus No. 2, covered with 2 mm.
of lead, was applied for a month, every two days, for a period of
twelve hours each night. From the time of the first applications,
as usually happens in such cases, the suppuration dried up, the odour
diminished, and the lips of the wound formed by the incision made
to drain the suppurating gland assumed a satisfactory appearance.
After treatment the size and hardness of the tumour diminished by
degrees. The discomfort was considerably less, the movement of the
head, which had previously been hindered, regaining greater freedom.

u. (Plate IV, Figs. 1 and 2.) An epithelioma was situated in the
median part of the lip, not encroaching on the skin, but on the buccal
surface, in such a way that to see the whole of it one had to evert the
lip. A serous or sanguinolent fluid came from the lesion, which was
fungating. There was very hard infiltration through the whole thickness
of the lip. On the right was a submaxillary lymphatic gland, which,
though not large, was plainly visible. The first course of treatment, from
August 7th to gth, 1908, consisted in daily applications, for two hours,
of an apparatus composed of two * toiles " placed in juxtaposition, with
an activity of 500,000, and alternately covered with 2 mm. of lead one day
and ., mm. the next. The object was to act very strongly on the super-
ficial fungating portion, and with weaker action on the deep layers. After
this treatment the whole vegetating part subsided. From Septem_ber
4th to 16th, and October 1oth to 15th, second and third courses identical
with the first. In November, for eighteen hours, spread over ten days,
we treated the tumour between two fires, placing one apparatus in front
on the skin, and another in the gingivo-labial groove, covering each of
these instruments with 2 mm. of lead. As the result of this treatment
we obtained cicatrisation of the surface, and gradual reduction of the
deep infiltration.

iii. (Figs. 35 and 36.) A patient, aged 22, presented, g.t ﬂTE MUCco-
cutaneous edge of the lower lip, a deeply ulcerated epitheliomatous
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tumour ; on palpation it gave the sensation of a deep mrtﬂugmc?uﬁ mi
fltration. Indurated lymphatic glands were present under the chin anc
on the sterno-cleido-mastoids, at the level of the angle {{f the maxl‘.;la
This lesion was painful. From May 14th tu_:?th we prlltlfd, for twe \.-.L
hours, in divisions of three hours 1n 5ucr:x}5‘s;1(rm. on the skin and muco-
cutaneous region, a ‘‘ toile,” with an activity of 500,000, mntau.mﬁ
0'04 grm. of radium sulphate, in 4%, mm. of lead. ‘The first 1'135111.15 obtaine
were diminution of the ulceration and suppression of the pain. |
By July 6th the region had become dry and EHI.}PI.E’ but as slight
induration remained, a new series of applications similar to tll&llaf_:t
was made. At the present time, six months after treatment, the lip 18
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Figs. 35 and 36.—Ulcerating epithelioma of lip.

in excellent condition. The depressions of the healed surface shown in
the photograph are due to loss of substance, but the tissues are perfectly
pliant and have cicatrised.

(3) Leucoplakia.—On account of its frequent epitheliomatous
transformation, leucoplakia requires mention in this chapter. We
have treated several cases, some successfully, others with less appre-
ciable results.

i. In case No. 1 (p. 153) the leucoplakia of the lip was entirely
removed.

1, In the case of leucoplakia accompanying cancer of the tongue,
mentioned on page 152, we obtained very marked modification. It
was thick and mammillated, with irregular surface; after treatment,
which consisted in the application of apparatus No. 4 for two hours
an hour on two consecutive days—the parts treated became smoother
and more even, but remained of a greyish colour.
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iii. The most interesting case that we have had is that illustrated
in Plate V. After applications of apparatus No. 4, enclosed in an alu-
minium sheet 0’04 mm. thick, for six hours, spread over eight days, there
was surface inflammation, followed by very evident reduction. Fig. 2,
Plate V, shows the state of the tongue when the patient left us, two
months after the commencement of treatment. The mucous membrane
afterwards assumed a greyish tint, as in the preceding case, but the
irregularity and fissures in the skin, and the pain which had previously
been felt, entirely disappeared. The surface is smooth and supple, and
no deep-seated induration can be made out.

iv. (Figs. 37 and 38.) A patient, aged 45, formerly syphilitic,

Figs. 37 and 38 —DBuccal leucoplakia.

presented a nacreous Jeucoplakia on the lower lip, near the commissure.
Eleven applications, of one hour each, were made every day w1t1‘1 alzparfh
tus No. g, enclosed for the first three in T mm., of lead, and then in %, 1%

B in s 31 1 : ast exposure was
and %, mm. in succession, for the remainder. The la p

made without a screen. After slight reaction the tissues recovered their
normal appearance.

Experiments with regard to the buccal mucous membrane are few 1I-.n
number, and too recent to permit of a final Ef_s.tmmte. Fiut, fm1m\ ltEe
standpoint of comparison with nthchr therapeutic mf:?ﬁhl]dt:, the}r _]LIbt; 13;
us in considering radium valuable m the treatment of cancers
situation. We have several cases under treatment at th-.elpresent tTm:
which it would be premature to narrate, although sz}f_;miffctnry 1;:3 tr]u
gression has so far been obtained. Quitf.: latcrly an epnhelu;mnkcrwm ;E
buccal mucous membrane, affecting the entire thickness of the cheek,
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In ulf:erating neoplasms one usually observes, in the first place, .arrest
of pain, hsemnrr_hage. and discharge, and the disappearance of offensive
odour ; analgesia and diminution of congestion afford great relief in
subcutaneous neoplasms. These are all valuable services to patients
of this class, whose condition is hopeless.

In growths of less serious character the improvement does not
stop here, but is accompanied by other symptoms of resolution.
Tissues are modified; the tumours become detached from their
adherent bases, and diminish in size; vegetations subside and dis-
appear; ulcers become cicatrised and gradually replaced by new
tissues of excellent appearance. Subcutaneous neoplasms, in conse-
quence of their fibrous transformation, frequently leave hard, indolent,
and movable foci after treatment.

We have obtained no less successful results with other tumours of
various kinds (lymphadenoma, sarcoma, lymphosarcoma,* and mycosis
fungoides).f We have not specially mentioned malignant neoplasms
which are only accessible with difficulty, since the study of these
growths 1s still proceeding, and the examples of them are recent,
but some of the results obtained are now sufficiently clear and precise
to permit us to assert the value of radium in a larger field than had
hitherto been thought possible. This is not a mere idea or opinion
based only on conjecture, but a principle founded on the special selective
action of radium, and we are able to profit largely by its therapeutic
properties, viz. the great power of penetration possessed by the
rays, the flexibility of the instruments, their convenience and the ease
with which they can be adapted to the regions to be treated, and
the improved technique which allows of strong dosage. The value of
these properties has been fully demonstrated in the preceding cases.
By way of illustration, we may mention some of the regions difficult
of access where radium has been able to produce good effects.
It will be easy to devise a combination of instruments appropriate
to the treatment of any particular carcinoma, according to its position,
extent, and gravity.

In cancer of the prostate gland, one can act either on the peri_ncal
region or on the gland itself, by the introduction of an apparfttus mnto
the rectum, or of a radiferous tube into the growth. In carcinoma of
the rectum it is sufficient to locate carefully the site of the tumour,

* H. Dominici and Barcat, “ Un cas de lymphosarcoma traité par le radium."'—
Presse midicale. . . £
+ Note by Dr. Wickham.—In all cases in which local reduction has been obtained, it _L:S
necessary to persevere with the treatment. With few exu.:lr:ptm]m,‘the patients cannot be
comsidered “cured.” Tt is only a question of prolongation of life, for in these dmltnses
relapse, or invasion of other parts by metastasis, is sure to take place, sooner or later.







CHAPTER IV
THERAPEUTIC RESULTS (Continued)
II. CHELOIDS AND DISFIGURING SCARS

AT the beginning of our experiments in radiumtherapy we had the
opportunity of seeing two cheloids of the presternal region disappear
under the influence of the rays; the fibrous cicatricial bands com-
plicating scrofula becoming level with the surface. This was an
indication that systematic study of these lesions should be under-
taken, a study which, it appears, had not been previously made.
Indeed, in the literature of the subject there were only two cases,
recorded by Williams, concerning cheloids, and no mention was made
of treatment of such cicatricial bands by radium. After having related
in various papers the experiments we had made, collected a sufficient
number of successful results, and established the main lines of the tech-
nique, we laid before the Academy * the following conclusions :—

1. Radiumtherapy can be advantageously employed for the
reduction and improvement of certain kinds of disfiguring scars,
especially those complicated by cheloids and fibro-sclerotic prom-
nent growths,

2. True cheloids, in most of their forms, are particularly amenable
to radium treatment.

Since this communication our cases have been much more numerous,
without in any way causing us to qualify our early conclusions ; they
have, indeed, decidedly confirmed them. On the other hand, our methods
themselves have benefited by longer study, so that the following data
can be established on a wider basis. In the first place, a distinc-
tion must be made between cheloids and fibrous cicatricial bands. The
action of radium is so different in these two cases that it would be wleIl to
separate the study of them entirely, were it always possible :._:Iimcs.}ly
to distinguish one from the other.  But, in addition to forms in wh:n_ch
the difference of diagnosis is plainly indicated, there is a whole series
of prominent disfiguring scars about which it is diﬂicu%t to ascertain
clinically whether the tissues are either cheloidal or sclerotic, or whether,

* “Trajitement par le radinm de certaines cicatrices vicieuses : chéloides, acnés chéloid-

iennes, écrouelles, brides fibreuses saillantes.” Acad, de Méd., May 26, 1608,
160
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as often happens, there is a combination of the two processes. In the
first section we shall speak of tumours which are obviously cheloidal ;
prominent cicatrised bands form the subject of the second section.

I, CHEELOIDS

Marked healing influence of radium on cheloidal fissues.—
The various methods hitherto placed at our disposal for the treatment
of cheloids are far from satisfactory. Surgery can only hope to obtain
good results by free excision, both superficially and at a depth, far
beyond the visible limits of the lesion. Even in the case of an ordinary
presternal cheloid, as for instance that shown in Plate V (Fig. 3), it
tends to produce great loss of substance. Now operations, even on a
large scale, do not always prevent relapses from taking place, and
these are usually troublesome, their size sometimes being double that
of the first lesion. Case No. 8 (p. 171) is an instance of a cheloid
operated on three times, which, each time, relapsed to double its original
size, ending in an enormous tumour. Scarification and electrolysis,
even though recently improved, give uncertain results. The number
of operations required for cheloids of considerable size discourages
patients, and, in any case, the pain they cause makes them difficult to
bear. Good isolated results have been obtained by X-rays, but there
have been no systematic investigations which would justify comparison,
and to radium workers who have been able to try both treatments, radium
seems to possess advantages over the X-rays. Two new methods have
been much advocated lately ; one, by de Beurmann, consists in first surgic-
ally scraping the cheloid, and then subjecting the wound to X-rays; the
other, by Gaucher and Louste, follows up the scarification by fulguration.

In radium we possess a therapeutic agent which exercises a very
marked healing influence on cheloidal tissue. Our statistics concern-
ing true cheloids relate to about 50 cases, and in none of them have
we so far met with absolute resistance or relapse. The results con-
sist, in varying degrees, and after greater or less length of treatment,
in levelling of prominences, decolorisation of erythematous cheloids,
analgesia of those which caused pain, recovery of elasticity by the
deep-seated tissues, and the possibility of folding the epidermis on the
surface on which the growth was situated. These results sometimes,
especially with recent cheloids of small size, lead to recovery of the
normal state. When once obliterated, the growths frequently leave a
suﬁace which, although very satisfactory in appearance, is smoother,
drier, more even and glazed, than the surrounding skin. It is not
covered with down, and its colour is sometimes redder and sometimes

whiter than the normal skin.
L
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, Technique.—The treatment of cheloids lends itself to various com-
binations, and the same successful results may be attained by different
processes. These lesions, generally so refractory to therapeutic agents,
In many cases even responding to their action by redoubled vitality, show
themselves, on the contrary, particularly amenable to the action of
radium. That is why we advise beginners in radiumtherapy, or pOSses-
sors of new and untried apparatus, to choose cheloids as the subject of
their first experiments. If the doses are insufficient, the cheloidal
process will not be made more active ; if, on the other hand, the doses
are excessive, and produce severe reaction, the tissues will be easily
repaired, and will not become the site of a relapse. Nevertheless, it will
be well to state the line of procedure which we have hitherto found to
give the best practical and wmsthetic results. Above all, the principle
which governs the technique, and which the operator must never lose
sight of, is the necessity for influencing the cheloids to the extreme depth
of their base, and acting on their peripheral prolongations, which some-
times extend far beyond their visible limits. The treatment of a cheloid
should only be considered complete when the tissues show an almost
normal elasticity on palpation, even at a depth. There are two very
different methods, one deriving its effects from the specific action of
radium, the other from its destructive action.

Specific action of radium.—The amenability of cheloidal tissues
to radium is due to the fact that the rays can exercise on them a special
action, which causes them to disappear by simple absorption, by gradual
regression, without exhibiting the least revulsion, or clinically visible
inflammation. In opposition to the destructive inflammatory action,
which radium always possesses in certain doses, and which might
indeed be utilised in the treatment of cheloids, this special action,
which we have called specific, is nowhere more marked than on such
tissues. And it is not the least of the advantages of radiumtherapy
that it enables us to watch the easy disappearance of tissues which
are usually so refractory. In order to produce this selective action it is
sufficient to use doses which are not strong enough to produce surface
irritation. These are calculated according to the methods which are
given in the chapter on Carcinoma, but they may be much stronger
for cheloids, since these neoplasms are very much more refractory than
others. _

It is possible, then, to make use of total radfatmns of great power,
composed largely of B rays, and employ them 1nﬂ£req1||.1e1_1t1}r repeated
exposures of short duration ; or of “ surpélnétrant raclm:tu:ms of weak
quantitative value, allowing them a sufficiently long action ; or of the
simultaneous application of several instruments acting opposite each







164 CLINICAL THERAPEUTICS [PART 1II

was used for fifteen minutes on six different occasions, equally ;:1i5-
tributed over a fortnight. Fifteen days after the commencement of
treatment, the tumour had decreased in size, and seemed less hard,
The surface became slightly erythematous, but no desquamation took
place. In'fpmvement was more marked during the following weeks, and
by the third month there remained absolutely nothing of the cheloid
but a darker and slightly pigmented area. The tissues at this level
had recovered their original elasticity, and the epidermis could be folded
in the ordinary way. Eventually the pigmentation itself disappeared,
and the region resumed its normal aspect. This was the first cheloid
treated in a systematic fashion with a definitely fixed dosage, and our
conviction of the specific action of radium on cheloids dates from this
time. The case is an instance of the complete restoration of tissues to
their normal appearance, without relapse during a period of four years,

2. Presternal cheloid following application of sinapism. Cure with-
out relapse for more than three years.—The treatment just recorded
was hardly finished when a second patient, whose case was similar
in every respect, was entrusted to our care. Clinical practice has some
strange coincidences. It was a growth of the same size, almost in the
same place, of the same appearance and of recent development, with
a similar slightly infiltrated base, and a similar induration. It
originated in a sinapism, instead of thapsia. The Soupault apparatus
with a screen was naturally adopted on account of the previous success.
The exposures were for thirty minutes instead of fifteen, but only to
the number of three, and with an interval of three days between them.
A few months later the cheloidal tumour had disappeared. Some time
afterwards, and again, still more recently, we were able to examine the
patient. The tissues were absolutely supple, and no longer showed a
trace of the former lesion.

This case agreed with the first in all respects, particularly as
regards dosage and the specific value of radium, of which it afforded
weighty and conclusive proof. Moreover, these two examples induced
us to undertake the study of the effects of radium on cheloids in a
systematic manner. It should be remarked that 8 rays played the
principal part in the technique followed in the treatment of these two
cases. Indeed, it would be difficult to underrate their importance,
considering, on the one hand, the large proportion of {3 rays (87 per cent.)
contained in the radiation employed, and, on the other hand, the extreme
shortness of the applications, which prevents us from attributing a really
effective part to the y rays, in view of their small proportion a_nd the
time of application which we know to be necessary for their action.

The following is a third example of the healing of a cheloid, without
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In the next paragraph we shall show that it is often desirable to
act on cheloids in a more energetic manner.

Combination of specific and destructive properties of radium.
—We have said that, in practice, it is sometimes well to combine the
destructive and specific properties of radium. The possibility of pro-
ducing rather strong inflammation of cheloids, without the risk of relapse,
15 due, not only to the special process according to which the repair of
diseased tissues takes place, but also to the filtration effected by the first
layers of cheloidal tissue. Indeed, whilst the latter receive intense and
massive total doses, the deeper layers are only affected by the more
penetrating rays, which, having passed through in small numbers, exert
a gentler specific action. A double action is therefore simultaneously
produced ; destructive in the superficial portion of the cheloid, and
specific beneath that region. The specific action produced on the cells
underlying the inflamed regions explains why these cells do not undergo
the harmful influence which it would seem must be produced by
the severe inflammation in their neighbourhood. These are the con-
siderations which have frequently induced us to employ methods that
utilise and combine this double action of radium, especially for patients
in the country, whose stay in Paris is short. In many cases we have
avoided much loss of time in this way. These methods may be employed
in three different ways :

1. The first consists in acting by two exposures : (a) massive doses
of full radiation from unscreened apparatus, intended to destroy the
prominent portion of the cheloid (for instance, No. 1, applied for three
hours in succession) ; (b) “ surpénétrant "’ radiations used immediately
after the first applications, before inflammatory reaction has set in, in
order to act specifically on the deeper parts—e.g. No. I apparatus covered
with 2 mm. of lead, applied for about twenty-four hours.

2. Treatment with ‘ surpénétrant ” radiations can also be easily
managed, by leaving the instruments in position for a considerable period,
until doses are accumulated which produce some degree of superadded
inflammation. For instance, No. 1, enveloped in 1 mm. of lead, would
be left in place for two or three days.

3. Lastly, medium filtering with 5 to {; mm. of lead can be used,
and we now as a rule have recourse to these. With such filtration, four
or five long applications for several nights, with long or short Iinte:rvals,
made with No. 1, for example, vield excellent results. It is evident
that the doses and length of exposure must vary according to the
thickness and extent of the surface treated. We will select some
cases which illustrate these different doses for cheloids differing n
origin (cauterisation, burns, traumatism, scrofula, acne, etc.).
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1. Cheloids of anterior surface of neck following inflammation
produced by iodised cotton (Plate IV, Figs. 3 and 4).—In consequence
of the application, in early infancy, of 1odised cotton soaked in hot water,
a blister was produced on the anterior part of the neck of a girl
of 12, followed by the formation of a crust, and then by degrees by
a cheloid of large extent. This was thickest at its centre, where it formed
a hard mass 6 or 8 mm. above the level of the skin, and was situated
in front of the cricoid cartilage, extending above to the thyroid cartilage.
From the median portion of the neck there were prolongations or cheloidal
processes which extended over a region limited above by a line passing
throngh the upper part of the thyroid cartilage, below by the upper
edge of the gladiolus of the sternum, and laterally by the sterno-cleido-
mastoid muscles. The whole formed a cheloidal patch of large extent,
as will be seen from Plate IV, On palpation the cheloidal induration
was found to be rather deep. The skin could not be folded, and was
the site of erythema, and somewhat severe pruritus.

The treatment consisted in the application of apparatus No. 3,
in y;; mm. of lead, for ten hours, spread over three days (two exposures
of three hours, one of four). About the sixth week improvement of the
cheloid at its left lower extremity was observed, otherwise there was
little change. A second series was then made; in the centre, No. 3 was
applied with i, mm. of lead, for twenty hours, two hours a day; on the
sides, No. 4, in 4); mm., was placed for eight hours on the right,
and four on the left. A slight crust made its appearance in the centre,
fifteen days after the last application, only lasting ten days. Six weeks
after the commencement of the second series we employed No. 2, with
1 mm. of lead, for twenty-four hours in three nights, eight hours each
night. Two other applications were made successively for twenty-four
hours in two nights, with an interval of two months, one with No. 2,
covered with |; mm. of lead, the other with No. 3, covered with fo m.
After each course the tumour improved, and became more supple. The
special object of the two last exposures was to do away with the deep
induration, for levelling of the surface had been already obtained. What
remained of the growth was scarcely visible, and a little whiter than the
normal skin.

The essential point to be noted was the suppleness of the tissues.
The skin could be folded without any difhculty, and, when taken
between the fingers, the region treated presented no induration,

2. Numerous cheloids of face, following cauterisation for tuber-
culous lupus (Figs. 39 and 40).—A patient attacked by tuberculous
lupusf:){ the left cheek had been unsuccessfully treated by actual cautery.
Cheloids had been produced on many of the places cauterised. Photo-
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therapy had afterwards cured the lupus, but not the cheloids, These
formed a series of hard elevations, separated from each other, and placed
at the periphery of the cicatrix of the lupus which they encircled. In-
struments Nos. 6 and 7 were applied for three hours on each growth.
There was slight inflammatory reaction. Three months afterwards the
cheloids of the anterior edge of the lupous cicatrix had disappeared, the
others being only reduced in size. Treatment was resumed with
No. 6, successively applied for two hours on each of the remaining
cheloids. From that time the growths entirely disappeared. Nothing
remained but a smooth, even, scarcely visible surface. No relapse has
occurred during the eighteen months since the date of this cure.

Figs. 39 and 40.—Cheloids of face.

3. Cheloid of submaxillary region following burn (Figs. 41 and 42).
—A child, aged 5, was burnt, a year ago, by scalding fat. The result
was a cheloid 1 em. wide, with a projection of 8 mm. This large, hard
ridge, studded with fine vascular ramifications, began at the left sterno-
cleido-mastoid, was absent for a distance of 1 cm., and then reappeeged,
crossing the submaxillary region and continuing to the satcm<:~_::]e1d-::~
mastoid of the night side. In the first series, the w]uile n:‘.hr:l‘md was

treated, place by place, with applications of apparatus No. 4, SIX hours
 on each area. The result was a certain degree of levelling of the
whole growth. In a second series, the left portion alone was treafted
by the application of No. 5 for three hours, and complete chsulut.l'nn
was afterwards obtained, as may easily be seen from comparson with
the right portion, treatment of which was not mntmue:z]. .

4. Huge cheloidal patch on back of hand, follnwm_g hurn-—th
patient of 34 had been burned on the hands and face eight months
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pmviuusi}* in conseguence of the explosion of a 5pir1']t \luimp.l ti h{;;ul:
were complicated with cheloids. On the :Emr]-: Il}f the mn{]_ 'u;]: i]
an extensive reddish area of hard cheloidal 1_:5511-31 dEE‘[‘Jj_y _u_] {]1;11_',.
with extension towards the fingers and wrist. It projectec tih
much as 6 mm. in places. The movements of lhcr‘lmml WeTe 1_rf1r111|;.h
impeded, and the fingers could not be bent. A portion of tl-]-u-ﬁ:“a.d:i:i
28 square cm., exactly in the middle of the r;hu_-lm_d:ﬂ putrh: ‘.ﬁdh T,Llﬂ ch
by two exposures of twelve hours each, with vlghjcldu}-'s mhlfhf.' 0
apparatus No. 1, with a screen of ; mm. of lemfi. Slight, thﬂllg.l bm.“.z_
what painful, inflammatory reaction ensued. No crusts were plﬂdli[‘.lt.. :
During the two following months we observed the gradual regression

Figs. 41 and 42.—Cheloids cf submaxillary region.

of the lesions. The tissues lost their colour, and became flatter and
more supple, so much so that the place treated, which is now level,
again clearly showed the red cheloidal tissue surrounding it.

5. Painful cheloid following cauterisation of pigmentary nevus.
—In the postero-external region of the right arm a patient presented
a small pigmentary nzvus which had formerly been an ordinary ** beauty-
spot.” Four years before, however, the cautery used for its removal had
transformed it into a cheloid, which gradually increased in size. When
the patient was sent to us, the growth had a projection of 5 to 7 mm.,
and occupied a surface of 4 square cm. It was exceedingly painful.
Indeed, for two years this growth had been the site of very severe pain,
with daily or nightly exacerbations. Pain was also felt in the neighbour-
hood of the lesion, extending to the shoulder, and descending as far as
the elbow. No relief had hitherto been obtained by the patient, whose
sleep was constantly disturbed. It was, therefore, removal of the pain,
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rather thar{ of the little tumour, which was required. Apparatus No.
covered with rubber, was applied for eight hours a day, Ever};
two ~=:h}ra .t-'!’hftt:l' this first treatment partial flattening of the cheloid
and diminution of the pain were produced. Two months afterwards a
f:ecund series :?1' the same applications ended in completely levelling
1t.. Bu't as, six months afterwards, the painful symptoms had not
quite ffhsﬂppeared, and a hard portion still remained below the level of
the skin, we employed isolated * surpénétrant ’ rays for a third course,
Apparatus No. 6, with T mm. of lead, was left in position for thirty-six
!murs. Complete relief was almost obtained, but very slow reaction set
In seventy days after the application, causing some attacks of pain.
This, however, is a symptom which now seldom occurs. Four months
afterwards we used three applications of No. 7 with 2 mm. of lead, for
twelve hours. Since then considerable improvement has taken place in
the painful symptoms, which have only returned at long intervals.
The treatment is not yet finished, and if the pain reappears we intend
to continue the use of “ surpénétrant " rays.

6. Presternal cheloid following burn. — A child, 3 vyears of age,
was sent to us by Dr. Hontang for a cheloid of the chest. This
growth had begun six months previously, following the application of a
- mustard poultice, which had caused a burn measuring 10 to 12 square
cm., slightly to the left of the border of the sternum. The cheloid had
only developed in the centre, around which could be seen scar tissue
resulting from the burn, but not presenting a cheloidal character. There
was a small cheloid on the back, which had originated in the same way.
The treatment consisted in the application of apparatus No. 1, covered
with |lo mm. of aluminium, and left in position for two hours in all,
half an hour every two days.. Fifteen days afterwards a crusted
reaction appeared, which lasted three weeks to a month. The influence
of the radium became evident during the four following months, for
the parents observed continual improvement for the whole of this
period, during which time, being detained in the country, they were unable
to bring their child. Five months after the first course of treatment
we noticed a very evident diminution of the cheloid in extent and prom-
inence. The opening made in the protective “ cache "’ was now too large
at every part of its outline. A new series of applications was made
in the same way, and the skin recovered its suppleness some weeks
afterwards, became level, and now has only a slight appearance of
scarring.

7. Cheloid following application of leeches.—A child', aged 10,
presented, as a result of the application of leeches in the right and left
lumbar regions, three cheloidal scars on each side. These growths were
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the size of a large pea on the right side ; on the left.they 1:1.:1:-_1 a starhike
appearance, reproducing the shape of Fhe |$?Eﬂh-|:litt‘5i. th.‘ 'Eum:_mrs
were the site of very severe itching, which disturbed the child’s sleep,
and injured its health. We applied instrumen_ts Nos. 6, 7, and §, envelt)gnd
in {4 mm. of lead, on the left lumbar region, for t_welve_::unsccutlm
hours. In the right lumbar region, the three cheloids being cln_::sc: to
each other, we were able to make openings, of the same size as
the lesions, in a single protective “cache,” and to apply apparatus
No. 1, wrapped in % mm. of lead, for twelve hours in succession.
These applications reduced the lesions to-a level with the suriace,L and
caused the disappearance of the itching. Two points still remained,
one on the right side, and the other on the left, where subsidence was
only half effected, and where itching still occurred from time to time.
No. 8, in % mm. of lead, was applied to each of these places for six hours
and a half. Complete reduction of the lesion and disappearance of the
itching were then obtained.

Cheloids frequently follow scrofula, but they are rarely purely
cheloidal, as in the following case, being usually mingled with cicatricial
irregularities and fibrous bands, and therefore belonging rather to our
second division.

8. Huge cheloid of neck, following scrofulous cicatrices, relapsed
three times after three surgical operations.—It is well known that the
skin of the black races is liable to cheloidal growths. The young negress
whose history follows is a remarkable instance of this tendency. In
1893, at the age of 20, a cold abscess appeared on the right side of the
neck. It burst, and the resulting scar became the site of a cheloid.
This unsightly and troublesome tumour was surgically removed. The
first excision was followed by a relapse which produced a cheloid twice
the size of the first. This was again operated on, but relapsed once more.
Finally a third operation was undertaken, which was also followed by an
extremely rapid cheloidal process, that developed upon the cicatrix and
at every point of the suture. These successive growths caused the
formation of an enormous cheloid, 20 cm. long, extending from the
right sterno-cleido-mastoid to the left half of the neck, on which it
shghtly encroached, after crossing the thyroid cartilage. It measured
posteriorly 4 cm. wide, and gradually diminished, being only 1 cm. in
width at the anterior extremity. Its thickness was considerable, the
projection above the skin, in the widest portion at the back, reaching
2’5 cm., and it decreased in front, being only 05 cm. near the median line
of the neck. In the middle of this cheloid, above and below, there were
three others the size of a haricot bean, formed at the points of suture.
The tumour was extremely hard to the touch, and appeared to extend
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very deeply into the subcutaneous tissue.
size, such as is rarely met with.

Treatment was divided into two parts. The first was intended to
reduce the lesion by acting with extremely destructive doses, as we
]::new from experience that inflammation was not followed by relapse
in cases of this kind. In the second, we used chiefly ** surpénétrant ”’
rays by * cross-fire,” acting on the tissues even when in a state of in-
flammatory reaction,

First course : Apparatus No. 1, wrapped in rubber, for six hours
on each place, an hour at a time, six days in succession. Very severe
and painful inflammatory reaction ensued.

Second course : Begun on the ulcerated tissue six weeks after the first.
The posterior region of the cheloid, although already much reduced
after the first treatment, was still thick enough to enable us to use our
‘“ cross-fire ” method, placing apparatus No. 7, with {* mm. of lead, for
twenty hours above, and No. 6, with the same screen, below.

After a month’'s rest a new course was begun. The patient then had
to go to America, and we were unable to watch the retrogressive changes
which usually take place by degrees during the three months following
application, and are still evident many months afterwards., At any rate,
when she left us, four months after the beginning of treatment, the lesions
had been gradually reduced by more than two-thirds, and in proportion
to the decrease of the projection the tissues regained their elasticity, both
on the surface and at a depth. We afterwards received a letter from the
patient expressing her satisfaction, the cheloids having become still smaller.

[PART 111

It was a growth of enormous

The next examples show the efficacy of radium in a specially re-
fractory class of diseases, viz. acne cheloid.

. Extensive acne cheloid of nape of neck (Plate VI).—A work-
man, aged 43, presented on each side of the nape of the neck a large acne
cheloid tumour which had made its appearance three years before. The
rubbing of his clothing against the lesions, and the large size of the tumours,
inconvenienced him when at work. Many scarifications had been made
without lasting improvement. Radium treatment was then proposed.
Apparatus No. 14 was applied for four hours on the left side, and No.
2 on the right. A month afterwards the cheloids were reduced to half
their size, and had become much less painful and troublesome. Most
of the acne elements had disappeared. Treatment was then resumed
with the same instruments applied for a total of five hours, distributed
over five days. These applications were repeated on two subsequent
occasions, with a month's interval. Six weeks after the last course
the cheloidal lesions had entirely disappeared. A year after completion
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of treatment the tumours had not 11*}'111':'{*.(1._ The d{n-]? 1_]51-3-11]&’:-; u.'{-n_i
supple, and the surface f.E'{‘.:llt‘.{ll was lighter in colour, smoother, anc
& eve : » normal skin.
H‘HH’;‘}S: [:1::1[}:1: itrlllt{m'tr::ting for e-;'uw_*.r:LI_ reasons. (I) So simple a cure
of acne cheloid deserves special attention. {}m*_ of the a't‘:lv:-:rrlﬁ if]r the
peculiarly refractory character and relapse of T.h{*i-;v lesions 1S T'I.lu
constant recurrence of acne papules, and '1|‘_L this ]Ilﬁf:ilt[‘t‘._lll[‘}-’ did
not reappear. (2) It proves that L'tl!_'_!]f‘.rld:ll fl_':i:-':ll(_‘. can E-;Lrn'l[..‘l']I]'IE:?_i- bear
verv intense total doses of radicactivity, without the ].:Im{_'ll.lt‘ttuln of
5(:»-;*1'(1 nflammation. If, however, this should occur, it is quickly
repaired and exercises no exciting action of a nature to produce relapse.

Figs. 43 and 44.—Acne cheloid.

ro. Acne cheloid of nape of neck (Figs. 43 and 44).—A workman,
aged 37, consulted us for acne cheloid of the nape of the neck. There
had been first an eruption of folliculitis, which appeared just at the
place where there was friction from the collar. By degrees these growths
became the site of cheloids, occupying the entire back of the neck. . The
beginning of the cheloidal development dated back eight years, during
which time wvarious forms of treatment had been tried without
success. The lesions constantly became the source of fresh eruptions
of folliculitis, and there was severe itching.

The treatment consisted in four series of exposures, with apparatus
No. 3, left on each place for three hours, at intervals of six weeks.
Six months after its completion the appearance of the part was admir-
able. There was no trace of the cheloid, nor had any signs of acne re-
appeared. This case confirms the preceding one. We have treated
other examples of acne cheloid with similar results, and therefore think
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l!';il..l EmflmmHm'up_x' s clearly indicated in such cases. But these cases
w . - g 3 3 = v oy i = H g : i
1 tich Hlustrate the reduction of follicular and acneiform inflammatory
BIOT1S a2 : . : 7 1 -
€s101s, 1:_.1{1 us to hope for new and important developments of the
therapeutics of sycosis and acne rosacea.

.Hl'r[r['l.' concluding this section on true cheloids, the conclusions from
which will be stated at the end of the following section, we will give
a_case which is unique in our series, and interesting both from its
clinical character and from the therapeutic result niiminrcl. |

II. Cheloid of mucous membrane of lip (Figs. 45 and 46).—Cheloids
rarely occur on the mucous membranes. So far as we know, the only two

Figs. 45 and 46.—Cheloid of mucous membrane of lip.

cases published are one by de Beurmann and Gougerot,* and the other
by Jourdanet and Barré.t

On February 1st we were consulted about a tumour of the upper
lip, which had appeared as the result of a furuncle. This growth was
hard and cheloidal, the mucous membrane at the same spot being slightly
discoloured. We applied apparatus No. 5 for two hours, and three
weeks afterwards the tumour had become reduced to a remarkable extent.
It first became softer, and shortly afterwards shrivelled up, until no

trace of it remained.

II. FIBRO-SCLEROTIC CICATRICIAL BANDS
We have seen that it is difficult in many cases to distinguish true
cheloids' from prominent cicatricial fibrous bands. The technique that
should be used is, however, different in one respect. Although tissues

* De Beurmann and Gougerot, Société derm,, February, 19oo. : X
t Jourdanet and Barré, Polyclinic of Dr. Jacquet at the 5t. Antoine Hospital.
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angle of the inferior maxilla, a disfiguring scar, 4 cm, by 2, follow-
Ing a suppurating adenopathy, which had healed several years before.
This puckered surface, which was Very conspicuous and unsightly, was
covered with rather hard bands, the one in the centre appearing to be
cheloidal.

The treatment was very simple, a single application of apparatus
No. 14, for two consecutive hours, without a screen, being sufficient
to produce the result shown in Fig. 2. Slight inflammatory reaction
occurred, lasting about a fortnight: and then we observed that the
tissues underwent repair, the bands subsided and the whole surface
was gradually levelled so thoroughly that no other application seemed

Figs. 47 and 48.—Cicatrices with fibrous bands following scrofula.

necessary. The treatment took place more than a year ago, and_ihe
region is very much improved. The surface is smooth and even, a llttlf
lighter than normal skin, but it no longer has the appearance characteristic
of scrofulous scars, and it is not the site of telangiectases.

2. Cicatrices with fibrous bands following anrnfu_la (Figs. 47 and 4.8}.
—A patient, aged 32, showed numerous 'disﬁgurmg SCArs f:c:u]!.nwj?g
an adenopathy, which had been suppurating for seven years !ﬂ tdl{*
masseteric region, and along the right and left 5tE‘{'I‘lD-C1E]dU-H1HbtUr1db].
The lesions on the right side exhibited more particularly a cheloida
character, and consisted of hard whitish enlargements. Along t1]‘.LE leff
sterno-cleido-mastoid there was a long process fDrn‘fE}d of swc:llfan. Eif..II;:'I'L'}fJIL
tissue, with depressions and projections of hard thick bands, 1F1eg‘u w;r 111:
surface, and plainly showing the character of the strumous lrasu:-n':;1 ".::hm._ ‘
caused them. Small lupous nodules which had al?pean:d roun : It:s;:
scars had been healed by phototherapy. All the lesions to right and le
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l];er n’muth, h}‘ndering its movements, ::“'H-i strangely disfiguring her face,

y way of tr_ml. treatment was at first limited to the commissural band
on the 133[1: s_u:l_e, apd to several patches of telangiectases in the centre
of the cicatricial tissue. Apparatus No. 8 was applied for three hours,
an hour EVFI’_‘,’ day, for three consecutive days, on the different points of
the 5¢1ero1":1c band. Two months afterwards softening of the tissues
became evident, the telangiectases had disappeared, and the region treated
was smooth an.d of a whitish colour. The period of mflammatory reaction
was comparatively short, and not very marked. These results seeming
to the father of the child sufficiently encouraging, treatment was under-
taken on _the right cheek. In this way, pursuing the same mode
of operation, the various places were dealt with, and two months
afFerwards the child’s face had a satisfactory appearance. The com-
missures were less drawn and deformed, and the tissues more supple.
Six months after completion of treatment the scars were in an admir-
able condition. They no longer showed deformities, projections, or
redness; the tissues were merely more smooth and glossy than the
surrounding skin.

6. Disfiguring cicatrices resulting from burns.—A girl, aged 18, was
sent to us by Professor Gaucher with disfiguring cicatrices following a burn
(from greasy boiling water) dating from the age of 14. The scars were
numerous and extensive. Over a large part of the right scapula there
were fibrous bands and telangiectases, causing a very unsightly appear-
ance. On the anterior surface of the forearm there was a cicatrised
surface of about 3 square cm., with cheloidal growths. The latter place
was treated first, together with another selected from the centre of the
cicatrised area in the neighbourhood of the scapula, by a six hours’ appli-
cation of apparatus No. 1, with a screen of {§j; mm. of aluminium. Eight
months afterwards the girl, pleased with the results obtained, came to
ask that the other regions should be treated in their turn. The places
which have been subjected to the action of radium are, without
any comparison, less unsightly than those lying near them. They are
flattened, supple, smooth and regular, the telangiectasss which crossed
them having disappeared. But it should be noted that improvement
took place quite differently on the shoulder and arm. Over the scapula
the fibrous bands passed through a stage of destruction. The inflamma-
tory reaction was most severe, and cicatrisation very slow in appearing.
On the arm, on the contrary, where there were cheloids, the reaction
was slight, and the tissues literally melted away. This instance shows
both the resistance of cheloids to irritation, and the specific action

exercised on them by radium.
7. Cicatricial bands, resulting from wound caused by motor-car
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which is not shown externally by anything but the

disappearance
itself. .

: This ‘pn'nciple once laid down, it must be acknowledged that,
with a practical object, it may very often be advantageous to increase
the doses to the point of producing a certain amount of destructive in-
flammation. We have indicated, in the course of our remarks, the
various techniques which are suitable, and shall not, therefore, return to
this point.

Whether regression be produced with or without an inflammatory
stage, the importance of the result consists not only in the disappear-
ance of the tumour, but in the softening of its base, and also in the
possibility of being able, after treatment, to fold the epidermis where
the cheloid was situated. This recovery of some degree of normal
elasticity is very advantageous in the case of contracting deformi-
ties; and one of the most valuable effects of radium is partly to
restore a deformed and retracted lip to its original shape. The
disappearance of the congestive symptoms frequently accompanying
cheloids, and the cessation of the pain of which they are the source,
are very appreciable results.

As to fibro-sclerotic cicatricial bands, destruction is indispensable
when the cheloidal element is absent. Here, however, the results are
less important and more uncertain. We can succeed, it is true, in
levelling such bands, and softening the tissues, but only in part. Be-
sides, as we have shown, it is quite certain that radium can be applied
only to special varieties of these bands, and that disfigaring cicatrices do
not necessarily respond to the influence of radiumtherapy. The reason,
however, why every prominent fibrous band must be subjected—at any
rate by way of trial—to radium treatment, is that it is often impossible
to be certain that cheloidal tissue is not combined with the sclerotic
process. If this is the case, the result is certain to be favourable. As
we have already observed, scars treated without much hope of
success have frequently been greatly improved. In short, cheloids and
a certain number of disfiguring cicatrices with prominent bands can
now be very successfully treated by radium, whereas, before its discovery,
we were generally baffled by such growths.
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I. Flat angiomata, superficial and level with the skin.

2. Flat angiomata, level with the skin, and deeply infiltrating
the cutaneous and subcutaneous tissue and mucous membranes.

3. More or less raised angiomata, with smooth or papillated
surface.

4. Soft and pulsatile angiomata in fluctuating areas, and erectile
angiomatous tumours situated under the skin, or on the mucous
membrane.

These divisions are neither exhaustive nor mutually exclusive, for
not only are there many intermediate classes between the different
groups, but it also frequently happens that quite distinct forms of
navi exist simultaneously in the same patient. Our classification is
based on the value of the clinical results obtained, as well as on the
technique and dosage suited to each group.

FIRST GROUP: FLAT SUPERFICIAL ANGIOMATA, LEVEL
WITH SKIN

In this first group we frequently meet with nevi of a pale colour
that are not very apparent, in which case attention should be chiefly
devoted to the permanently sthetic appearance of the newly formed
tissue. As such tissue undergoes certain modifications, even after several
months of apparently perfect stability, the results obtained can only
be estimated after a fairly long period of observation. Side by side
with cases in which the colour has not changed, we have sometimes
seen pigmentation, telangiectases, and —in some few cases—slight
depression of surface, appear after a considerable lapse of time. These
objections apply specially to pale nevi, for, when the colouring is
strongly marked, and forms an unsightly deformity which it is impos-
sible to hide, even if the result should somewhat deteriorate, treatment
would still be a benefit to the patient, since removal of the colour
frees him from the deformity from which he previously suffered. He
could easily conceal the irregularities produced by means of simple
artifices of the toilet. Such was the case of the girl mentioned on p.
188, if we may anticipate the remarks in the next section, to which,
however, some of the preceding considerations apply equally well,
Since the time when the photograph was taken, she has had eruptions
of dermatitis, and telangiectases have app=ared, the result therefore
not being so favourable as is indicated in Plate X ; nevertheless, taking
things as they are, it is certain that her appearance is entirely changed
for the better. We must not then refuse to apply to thess strongly
coloured forms a treatment which, in a large proportion of cases, ensures
at least very considerable improvement.
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on a place recently treated, to begin a fresh series of applications in
m‘de.r to complete the removal of colour, there is one most important pre-
caution to be taken, on which we cannot too. strongly insist. This is
—with some few exceptions—never to employ a dosage so intense for
these second courses as for the first. In the majority of cases, it will
be necessary to use weaker doses. This rule must be carefully observed,
especially if the first exposures have only been made three or four weeks
previously.  Indeed, the rays originally employed continue their action
for many months after the last application. Reaction may seem to
have been complete for two or three months, and yet the tissues are
still undergoing modification. Each new application made shortly after
the first therefore produces cumulative action ; the tissues being at the
time more sensitive and irritable than usual. To neglect this important
principle 1s to run the risk of too severe inflammatory reaction.

With regard to this group and the following one, the site of the lesions
largely affects the value of the results. Angiomata of the trunk and
limbs sometimes offer much greater resistance to radium treatment
than angiomata of the face. 'When the nzvi are situated on the mucous
membranes, small and frequently repeated doses easily reduce the colour,
but we are seldom specially consulted for flat superficial nevi in this
position. The persons attacked trouble very little about them, and
it is only occasionally that an opportunity of treating them occurs. The
growths are usually somewhat swollen, or they show the deep infiltration
of a nevus occupying the whole thickness of a cheek, for instance. We
shall therefore turn our attention more particularly to these in the follow-
ing groups, especially as regards vascular tumours,

So far we have had in view navi which have not been subjected to
any other therapeutic agency. But there are many cases in which
electrolysis and cauterisation have been previously tried. The scars
often left by these operations are a hindrance to radium treatment,
since the surface of the apparatus must necessarily cover the whole of
the navi, the cicatrices as well as the coloured parts. Theoretically we
ought only to act on the latter, which is, of course, impossible. The
newly formed tissues are less even; but we have often observed, aft:c:r
treatment by radium, a certain levelling and diminution of superficial
irregularity, and notable improvement in the scars themselves, due
in great measure to its action on the sclerotic tissue. (See under
Cheloids.) ,

The following are some satisfactory results which we have obtained,
chiefiy during our earlier studies, since it is important to allow for
the effect of time. .

. Flat vascular nzvus level with skin, superficial and
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PLATE VIIL—VASCULAR MNEVUS WITH FLAT
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3. Apparently superficial n@vus of right cheek.— The follow.
Ing case may be compared with the previous one, on account of the re-
sistance f;hﬁwn by the growth to the action of radium. In the case
of a patient of 25, we found below the right malar apophysis a flat
navus the size of our No. 1 apparatus. This was selected for treatment,
and on account of the thickness of the skin, the difficulty of reducing the
colour by pressure, and the patient’s anxiety to leave Paris, we allowed
the instrument to remain on without a screen for two consecutive hours,
in a single application. It was a case for strong dosage. Five weeks
afterwards the patient came to see us again. The normal colour had
only been regained over half the growth, and, contrary to our expec-
tation, inflammatory reaction had been very slight. We made a second
application with the same apparatus, but only for one hour, in order
to avoid too great an accumulation of the rays. At present, eight months
after treatment, the restored surface is in excellent condition.

4. Neevi treated by electrolysis without success.—In two cases
nxvi had already been treated by electrolysis without any result except
a patch of cicatrices marbling the surface, which was the colour of port
wine, with white depressions.

In the first case the rather dark navus occupied the temporal region
and the upper half of the right cheek ; it was covered with small, round,
depressed scars, due to electrolysis. A first application of radium
was made, by way of trial, on an area situated at the lower part, with
apparatus No. 15, left on for an hour, on two consecutive days. Six
weeks after rather severe inflammatory reaction had occurred, the
surface was smooth, even, and normal in colour, the traces of electrolysis
being much less marked. The other places were then treated in the
same way, with very similar results.

In the second case, on the cheek, neck, clavicular region, and part
of the arm, there was an enormous reddish purple spot, riddled with
small, round, depressed scars. The whole cervical region had been
formerly treated by electrolysis. In spite of the exhaustion of long
and frequent operations, the young girl, who was endowed with un-
common determination, wished the electrolytic treatment to be pursued
to the end. Unfortunately, it only succeeded in producing a very
unsightly surface by the alternation of white and viu::li:t points. “-ihen
she presented herself for treatment by radium the lesion was not In a
promising condition, and yet the result obtained on th_e cheek and the
cervical region, the only parts operated on, was ccmmf:lercd sm:ceﬁf:ful
by Professor Le Dentu and by the patient herself. Asl in lrhe preceding
case, there was partial levelling and effacement of the cicatrices, together
with removal of colour from the nawvus.
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¥ :iicesz‘;;'npt;:-il:l:]mriil:ii:ltgﬂmf Emplcfgl,:ed for several nights, either
'vals, by interposing screens 2 to 3 mm. thick
between a powerful applicator and the nevis,

We. have a!su obtained improvement and removal of colour, by
attacking the tissues from both sides at once, front and back. A lip
or cheek aﬂlo’ws of the application of instruments placed opposite each
-::-_ther according to g 4 C—fUSS'ﬁTE " system. By this means radia-
tions of .gI'EE.lter total intensity can be used, and the apparatus allowed
to remain in place for a shorter time. This method, by increasing
the amount t?f the radioactivity, renders treatment more rapid and
practical. It is the best system when the whole of the lip or cheek is
affected, and it can be combined with various filtering. On the mucous
membrane surface the exposures must be shorter than those adopted for
the skin surface ; and medium screens are then to be preferred, e.g. alumin-
ium sheets, or lead sheets from !, to T mm. Thicker filters would
involve too long application, which would be impossible in the mouth.

We give an example of our procedure. Externally, we applied appara-
tus No. 1 or No. 2, in lead screens of 1 mm., on the skin surface, for one or
two consecutive nights. The apparatus No. 3, enveloped in 7, mm. of lead,
was applied simultaneously to the mucous membrane, at the back, for
an hour. The following cases show some of the results obtained :—

1. Flat vascular navus, strongly coloured, level with skin,
infiltrating entire cheek, and covering half of face (Plates 1X
and X).—A workgirl came to us from Dr. Brocq, in February, 1907,
with a n@vus of such size and depth that no permanently successful
treatment seemed possible. It covered the left half of the face, was
deeply coloured and of enormous size, infiltrating the whole thickness
of the cheek, and even colouring the corresponding buccal mucous
membrane. The tissues presented a sort of doughy softness to the touch,
and all this half of the face seemed slightly swollen or thickened. The
nevus also affected the internal half of the upper eyelid and whole
lower eyelid, the middle of the forehead, and a small part of the temple.
These lesions were of a kind which hitherto had been refused treatment,
being clearly beyond the scope of surgery and electrolysis. By the use
of radium this growth has now been very much improved. The
following method was adopted :—

The surface being very extensive, we decided to treat one part at a
time, in successive courses. First of all, a place on the cheek received an
application of five hours with apparatus No. 1, an hour at a time, wi}h
one day's interval. This exposure afforded an opportunity for an in-
teresting experiment, Continuing our investigation of the effect pro-
duced by screens, we made a pad of compressed cotton-wool, enclosed

-
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PLATE X.—THE SAME PATIENT AS IN PLATE IX A YEAR AFTER TREATMENT CEASED
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2. Deap flat nsevus.—A patient, aged 15, presented on the luﬁ;
cheek, left h::l.lf of upper lip, and left eyebrow a huge infiltrating nevus,
All these regions showed the remains of a much more extensive and
deeply coloured angioma, which had been treated by electrolysis and
the actual cautery. The operations had produced deep scars of the
cheek and lip, with retraction of the latter. There was also deformity
of the upper eyelid. Apparatus No. 4 was applied for four hours on
:.aa::h pl:iu:c,_fnur ,d&}rs in succession. The action of the rays was doubly
interesting in this case, since it effected both the removal of colour from
what remained of the wine-coloured mark, and the levelling of scars.
The cicatricial bands were softened, so much so that the regions subjected
to radium now present an even appearance, more nearly that of their normal
condition. The inequality which existed owing to the cicatricial deformi-
ties being mingled with the wine-coloured patches was diminished to a
great extent. The occurrence of cases of this kind have, amongst other
reasons, led us to undertake the systematic treatment of cicatrices
complicated by prominent fibrous bands.

3. Deep-seated navus affecting two-thirds of face.—A nwvus
covered two-thirds of the face of a patient, aged 18. It was dark in
colour, and affected the whole cheek, right temporal region, forehead
(except the median part), left temporal region, right half of upper
lip, and right half of chin. The buccal mucous membrane was also
discoloured. Apparatus No. 1 was applied for three consecutive hours
on the cheek, temporal region, and forehead. Then the other places
were treated in succession with applicators Nos. 3, 5, and 6, left in
contact for three hours at a time. The patient was seen again eight
months afterwards, when the whole growth was evidently paler. This
case was one of those which had hitherto been considered incurable. By
the use of radium, removal of colour was effected fairly easily, after
moderate inflammatory reaction. There was certainly a want of
evenness which detracted from the perfection of the result, but it gave
satisfaction to the patient. Telangiectases were produced, but in small
numbers, and they have not increased since the termination of the
treatment more than a year ago. Lastly, we should mention that
the buccal mucous membrane, corresponding to the places treated, was
reduced in colour without inflammatory reaction. _

4. Highly coloured, deeply infiltrating angioma, with
gingival and nasal h@morrhage.—An enormous highly coloured
deeply infiltrating angioma was situated on the left half of the face
of a patient, aged 30. The tissues were doughy and puﬁy throughout,
especially on the lip. The mucous membrane was highly Iccrlmll'ed,
and the gums were bleeding, the nasal mucous membrane infiltrated
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left in place for three hours. Three months after commencement
of treatment, the result produced, although considerable, was not
sutficiently marked, and the patient therefore urged us to repeat the
appliiu:ntit_ms. but we preferred to suspend operations, and, owing to
various circumstances, did not see her again until a year afterwards. The
reduction in colour of the nwvus was then very satisfactory, and in
course of time became spontaneously more pronounced, so that a
second course of treatment was considered quite unnecessary. The
mucous membrane also was decolorised,

This instance proves that, in some cases, it is better to wait and
Pe patient before resorting to a new series of applications. Premature
intervention might prove useless, and even injurious.

Action of radium on neavi complicated with post-electrolysis
scars.—\We have already mentioned in our first group the frequent
occurrence of disfiguring scars succeeding operations (electrolysis,
cauterisation, etc.), and the trouble they cause in radiumtherapy. We
have often met with cicatrices of the same order in deeply infiltrating
nevi, and these are still more unsightly, the curative effect pro-
duced by radium being therefore more obvious. The rays certainly
cannot claim to render the tissues perfectly smooth and even, but they
succeed in partly levelling the scars, and in suppressing, by reduction
in colour of the portions of the growth remaining purple after electrolysis,
the marbled appearance resulting from the juxtaposition of the nmvi
and cicatricial points. We have already quoted one instance (2, p. 190),
and some others follow :—

I. A patient, aged 30, presented on the right malar and temporal
regions, and upper lip, a large deeply coloured nzvus. The purple surface
was studded with deep and somewhat discoloured depressions, produced
by electrolysis. Apparatus No. 1 was applied on the temporal region
for three hours in succession. Two months afterwards, No. 3 was used,
for two hours and a half, on the upper lip. Finally, on the occasion of a
third journey—the patient, who lived in Brussels, could only spend a
day in Paris at long intervals—No. 3 was applied for two hours and
a half on the malar region. The places treated were successively
levelled and lost their colour; but some pigmentation and telangiectases
appeared during the following months. The scars of electrolysis had
to a great extent disappeared. ; ‘ _

2. A patient, aged 24, had undergone many operations by electrolysis
during three years. An enormous deeply coloured navus c:{‘tended over
the internal and upper half of her right cheek. The operations, thqugh
they had not decolorised it, had covered it with numerous cicatricial
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tion is_vcr}r pronounced, a whole intermediate series exists, forming a
transition between our two first groups and the fourth, Some, although
raised, have a flat surface, others a surface which is frambeesioid and
papillated, and these inequalities may vary from the size of a millet
seed to that of a pea or a cherry.

The length of application and the dosage must be calculated according
to the thickness, hardness, and prominence of the angiomata. As a
rule, such lesions respond readily to radium ; but in this group, side by side
with rapid cures, one meets with others which are refractory and drag
on in spite of several courses of applications. The doses are usually
stronger than those indicated for the previous group. Apparatus No. 1
can be left in position for four hours, even when acting on the whole of
the surface. Nos. 2 and 3 may remain for five hours. For these angiomata
—with few exceptions—there is no need of filtering, or of frequently
repeated applications; radioactivity with a free, intense action will be
best. But we have also observed good results from very penetrating
rays used alone. The effects obtained are disappearance of the pro-
jections and removal of colour. In slightly raised growths repair very
nearly approaches the normal state if the doses have not been too strong.
In the very deeply coloured forms with thick, hard, sclerotic papilla-
tion, slightly red edges and purple centres sometimes remain after reduc-
tion. But the lesions are so unsightly before treatment that these
irregularities, when produced, are of less importance than would other-
wise be the case.

The study of angiomata of the mucous membrane does not belong to
this group. Such growths should in no case be treated by inflam-
mation of the surface; we will therefore postpone the consideration of
the therapeutic treatment of these angiomata, when prominent, to the
section on erectile tumours.

Each of the four cases about to be narrated has a special interest of
its own. wiged

r. Strongly coloured nzvus with flat surface, projecting 3 mm.,
on a child six months of age.—This case is the first in which we
obtained a prompt and successful result by the use of doses fixed before-
hand. The lesion had begun at the child’s birth, with a small red spot
in the centre of the right cheek, and by degrees this point had spreafi,
and become raised. At the age of six months, the growth was s_.till
extending ; it was dark purple in colour, and was the size of a 50-centime
piece. Its prominent edges were about 3 mm. above the Ievelluf. the
skin; a fine venous network existed at its periphery, and its ;Gllt‘»}ﬁtenc}’
was rather soft. The child lived in Normandy, and, after seemng 1t once,

we decided to go and treat it. M. Degrais took No. 7 apparatus,

'
A A

Al

- —wm T B o P S










PLATE XI—PROMINENT WVASCULAR MNEVUS









196 CLINICAL THERAPEUTICS [PART 111

anxious to leave), we were obliged to use strong doses at the outset, cal-
culated to produce sufficient effect once for all. Apparatus No. 1 was
applied four times for half an hour, and three times for an hour (a total
of five hours), spread over nineteen days. This dosage was very strong
as a whole, but much weakened by being distributed over so long a
period. The same amount given in five days would have been much too
strong. We took into account the prominence, induration and papillation
of the growth, which justified intense action. The reaction was rather
severe, but caused little pain, the patient complaining chiefly of itching.
An erosion covered by a crust was produced. When he left us, three weeks
after the completion of treatment, the crust was dry, and adhered firmly
to the underlying tissue. Shortly afterwards he wrote to say that it
had fallen off, and that the patch no longer existed, but had been replaced
by a normal surface. Dr. Durand-Fardel, of Vichy, was kind enough,
at our request, to examine the patient. He informed us that he noticed
nothing but an area of erythematous aspect, with a slightly redder
point near the eye. The patch was level with the normal skin, and
not at all conspicuous. At the present time, two years later, the tissues
show no sign of a scar; only a slight reddish tint persists, and this
blends to some extent with the general colouring of the face, which is
rather strongly marked.

3. Neevus with scars following electrolysis (Plate XII).—In
the course of our communication to the Académie de Médecine on
the treatment of angiomata by radium, we presented this case before
treatment as a very favourable type, which might be easily cured. The
results only partly justified our anticipations, for there was great and
unexpected resistance to treatment. A patient, aged 18, showed on the
right half of the upper lip, with extension towards the cheek and naso-
labial groove, a raised nevus with very irregular surface. The ut‘ltlmﬁﬁ
on the side of the cheek were deeply punched out, and very difficult
to limit exactly. The colour was dark red, lilrze port wine, and the
projection varied from 4 to 6 mm. The inequality -:Jf_ the su_rf.ace‘ was
accentuated by hard, yellowish striee, slightly pmn.uncnt, like fibro-
<clerotic bands, and towards the edge of the cheek by white Ideprusscd SCars.
These bands and scars were the remains of electrolysis. The opera-
tions, from which good results might have been expected, had been
quite unsuccessful, and after several trials it became ﬂﬂCt_ES‘SELl‘}r to
abandon this mode of treatment, which had been very painful, and
of which the patient had an unpleasant remembrance. _ o

We were not then (October, Igoy) aware of the lm?nnw:mftnc:c
and hindrance to radiumtherapy caused by sclerosis following electro-

lytic operations. Having now had greater €Xperience, we should use
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4. Angiomata of the mucous membranes,
5. Deformities, in which most of the preceding forms are found
combined. *

These different kinds of angioma have one link common to them all,
which explains their being grouped in a single section—the necessity of
avolding too marked an ulceration of their surface, which would entail
a risk of heemorrhage. This contingency, however, is less likely to arise
on account of the hamostatic action of radium. As the skin covering
these tumours is usually affected, and deeply coloured, it 1s well, whilst
acting specially at a depth, to use for one part the rays of medium pene-
tration acting more particularly on the surface, and to combine the
different methods best suited to influence the entire thickness of the
tissues with appropriate doses, strong at a depth, but superficially weak.
In other cases there may be subcutaneous tumours, the skin which
covers them being usually normal, or partially coloured. It is therefore
necessary, whilst acting deeply, to respect the surface, or only to act on
its coloured portions.

Various plans can be used and often combined to satisfy these different
requirements :—

(a) Applications of apparatus without a screen, either frequently

repeated, or sufficiently spaced.

() Methods of filtering.

() Use of “ cross-fire.”

“ Cross-fire”” finds its most accurate and most useful employ-
ment in the treatment of these angiomata. By combining it with
weak or medium filtering it considerably increases the intensity of
the ‘‘surpénétrant ”’ rays, whilst allowing some action to tl‘mscﬁ of
medium penetration. Thus an erectile tumour |-= very Irupjdly
impregnated in all its stages with doses of radioactivity sufficient for
levelling and decolorisation.

1. ERECTILE FLUCTUATING AREAS

We will give two typical examples of this form of angiomatous tumour,
one situated on the face, the other on the arm. :

(1) Subauricular angioma, affecting lobule of ear, highly
coloured, swollen in centre, of soft consistency, fluctuating a:n_d
pulsating, in an infant six months of age (Plate XIII).—T 1?15
case is one of the first which we undertook to treat, and we cannot there-
fore state the dosage quite accurately. We were then at the commence-

* Note by Dr. Wickham.—There isalso a sixth group, that af sn}bcutin_ermi E:_I:Il'!l 1.5::'2: {;]f::: ::::;
vascular tumours, in which radium has produced good results without superfici i

tory reaction, it
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wlwn. the cold weather began, the whole lesion became red, pruriginous
and inflamed. Its appearance was that of an eczematoid (1ﬂ1‘11§1ti{;iua
After the application, first of Langlebert’s ouataplasms for three ‘du :
thmll nlf zinc ointment, and lastly of inert powders, it became nm‘ﬂiai
again 1n about a fortnight,

(2) Swollen angiomatous area (Figs. 49 and 50).—A vascular
navus occupied the lower half of the forearm of an infant five months
old, forming a swollen area which affected two-thirds of its circum ference
;m{l ended at the wrist in a thick edge, a number of small red spots sland-l
Ing out against a dark port-wine coloured background, The consistency
was soft, and rather doughy. By taking the two wrists in the hanfj,

Figs. 40 and so.—Turgescent angiomatous area.

1t was easy to calculate the increase in size caused by the angioma, which
produced the sensation of a fluctuating area. When the child moved
and cried, the mass became hard and increased in size, and was then
pulsatile, The need of treatment was urgent, for the tumour was in full
process of development, and this made the mother uneasy, and induced
her to consult Dr. Cottu, who referred the patient to us. As the surface of
the lesion was circular and very extensive, the use of our large radiferous
““ toiles "’ was indicated, and their flexibility allowed the nzvus to be
covered. Two * toiles” were placed one above the other, one with
a total activity of 20,000, the other of 10,000, the length of application
being eleven hours, almost equally spread over five days. An aluminium
sheet of 0'0r mm. was interposed. A month afterwards we observed
that the tumour had ceased to spread. It had become smaller, and
its surface was decolorised. A second course of the same kind was
undertaken, which was also followed by very marked improvement.

B e e O T T T e s i Nl
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by ulceration, it was sufficient to employ an instrument with very weak
external radiation, so that, in a space of time short enough to be borne
by the child, it was possible, by daily exposures of fifteen minutes, to
keep below a dosage which would have mnjured the epidermis. But
there was a danger that this action would prove too weak. We then
thought of combining the activity of several applicators of equal
value, placed at the same time on opposite points of this lateral surface.
All difficulties were thus solved. We avoided the brain, and the skin
was not too much affected, whilst the action of the convergent *‘ surpéné-
trant ” rays was multiplied in the depth of the tumour. By means of
this “ cross-fire,” the tissues in the centre were subjected to an action
four to five times stronger, without, however, causing any risk of surface
inflammation.

Treatment was begun on March 22nd, with Nos. 8 and g, applied
simultaneously on two opposite points, for fifteen minutes, then for
the same period on two more opposite points. A fifth separate
place was also treated at the same time with another apparatus. By
this method, therefore, in the course of the same sitting there was
deep action of five times fifteen minutes, that is, an hour and a quarter,
and only fifteen minutes on each point of the surface. Similar applications
followed on March 25th, 27th, 28th, and 3o0th, and April 3rd, sth,
8th, roth, 12th, 13th, and 15th. On the last-mentioned date a shght
crust was observed on the periphery of the tumour, which indicated
increasing inflammatory reaction, and treatment—at least on the lateral
surface of the angioma—was suspended. As the tissues evinced greater
resistance than we had expected, we were not afraid to apply apparatus
No. 7, which is more powerful, twice in half an hour, on the top, which
had not yet been treated. The infant was then allowed to rest. On
May 3rd, after seventeen days’ interval, and on the forty-third day of
treatment, we found that the angioma was reduced by at least one-
half : its colour was only pale lilac, and it was covered by a scale which
was easily detached. There was no sign of ulceration.

The resolution of the tumour allowed us to examine its base and
ascertain the soundness of the underlying bone. We then felt justified in
continuing the treatment and making simultaneous applicatic!ns to tl{c
top and surface of the grawth. From that time whz}t rema:gnedl of it
seemed to melt away before our eyes. There were nine applications of
apparatus Nos. 8 and g, made for fifteen minutes on two places, from M_ay
6th to 3oth. On June 5th, 7th, and 17th the tumour was treated with
No. 7, which corresponded to it in size, for fifteen minutes. On July
z4th the small instrument, No. 8, used alone, entirely covered what
was left : it was applied for thirty minutes on July 24th, 25th, 26th,
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gradually in size. When the child was four months old, vaccination
was performed. This produced no result, but left an indelible scar.
After the failure of this treatment the infant was taken to a surgeon,
who applied the actual cautery. Five days afterwards there was rather
severe hamorrhage. The operation, although it produced a change
in the colour—from red to purple—did not reduce the tumour, and
left traces of scarring on the surface. The radium method employed
was that of * cross-fire ” ; six applications of apparatus Nos. 7 and 8
were made on alternate days in four opposite places, a quarter of an
hour on each. Five weeks afterwards the tumour only measured 4 mm.
in height. It was now too small for the use of ““ cross-fire " ; we there-
fore resorted to medium and “ surpénétrant "’ rays, applying for five
hours (an hour a day) apparatus No. 7, in J; mm. of lead. This
treatment was repeated duning each of the two following months.
Five months after treatment was begun the tumour had disappeared,
decolorisation was complete, and the scars left by the previous surgical
operations were considerably improved.

We have hitherto only mentioned tumours of marked colour, in
which the skin surface was affected : we will now consider a few cases
of tumour of the face and body, in which the skin was intact, either
completely or in part.

(4) Angiomatous subcutaneous tumour of right parotid region.,
—This was the case of a child a year old. At the age of two months
a tumour appeared in front of the tragus, which at first remained
stationary, and then, about the sixth month, gradually became larger.
The growth occupied the parotid region, and was subcutaneous. The
skin which covered it was not quite intact, for it showed an aggre-
gation of small and very deeply coloured spots on the top of the
growth. The aim of the treatment was first to decolorise them,
and for this purpose two hours’ application of apparatus No. 5 was
sufficient. In order to act at a depth No. 17 was then applied for six
hours, with the interposition of a lead sheet of {|; mm. Two months
after completion of this treatment the greater part of the growth had
dispersed, and the red points had disappeared from the surface. A
new series of applications was then made with No. 17, in (ks mm. of
aluminium only, for five hours, spread over three days, and then, one
month afterwards, for four hours in three days. Six months later the
mother wrote to us that the tumour had entirely disappeared.

(5) Subcutaneous vascular tumour of right cheek.—In a case
of facial asymmetry in a girl of 15, consisting of extensive hypertrophy
of the right cheek, the cheek was enlarged over its whole surface,

j
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_ (6) Subcutaneous vascular tumour with cutaneous arbor-
isations.—An infant of sixteen months presented a large wvascular
tur!mur, situated in the angle formed by the right scapulo-humeral
articulation and the clavicle. It was sent to us by Dr. Ménard.
The appearance of this tumour dates almost from birth. A small
red point showed itself in ten days, and gradually extended until it
reached the size of a one-franc piece. The lesion was then vaccinated -
but, contrary to expectation, from that moment it began to develop
and become prominent. When the child was brought to us the growth
was the size of a tangerine orange, 3 cm. high, 5 cm. from right to left,
and 6 cm. from top to bottom. The surface presented reddish ridges,
enclosing patches of white or normal skin. In consistency the tumour
was very soft. The method of treatment employed was that of ** cross-
fire,”. with applicators Nos. 6 and 7 placed opposite each other for ten
consecutive days, fifteen minutes to each area, with three changes of
place at each exposure. In two months great improvement was per-
ceptible. A new course was made with the same apparatus, but with
1 mm. of lead, ten days in succession. Six places, two by two,
were treated daily, each for thirty minutes. Two months afterwards
the tumour had perceptibly diminished ; it had subsided to such an
extent that “ cross-fire ”’ could no longer be used. The treatment was
continued with apparatus No. 2, in | mm. of lead, applied for one
hour each day, on ten successive days. At the end of six weeks
the growth had almost disappeared, and what remained of it
was more like an excess of normal tissue, resembling the walls of
an empty sac. The purple vascular ramifications on the surface had
become decolorised.

(7) Subcutaneous angio-fibroma of arm (Professor Gaucher's
patient).—A girl of 13 presented a slight projection on the an-
terior surface of the right arm, at the junction of the middle and
lower thirds. The skin in this part was bluish in places, with a
yellowish circumference, and of ecchymotic appearance. On palpating
it one could feel a deep-seated tumour of hard consistency, measur-
ing 4 cm. from top to bottom, and 2z cm. across. Two mstr_u—
ments—Nos. 5 and 6—with % mm. of lead, were placed opposite
each other, on each side of the tumour, for three days running, an
hour a day. On the three following days the same exposures were
made, but arranged on different points. Finally, apparatus No. 7,
unscreened, was placed for an hour on the mlf:lur:‘:d part at the
top of the tumour. A month after the last application the growth
had completely disappeared, and the surface had recovered its

normal tint.
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anglomatous tumour on the lobule of the left ear. the lobule bein :
hypertrophied throughout its extent, deviated from its normal It!‘:’.ir& Emfi
to some extent folded. This deformity was due to the extreme h;ngth
of _1hv. angiomatous lobule, which, from contact with the regions on
which it rested, took an angular shape as it developed, standing up
at right angles to its extremity. The retroauricular groove was r;rcmipivd
by a thick vascular ridee in its lower part. The growth was in process
of extension towards the upper part, where the transition between the -
lobule and the rest of the ear was marked bv a pale purple colour.
It_ throbbed quite perceptibly, and became swollen when the child
cried. The lower extremity of the angioma was covered with a large

Figs. 51 and s2.—Pulsating angioma of lobule of ear.

blood-stained crust, showing signs of recent hmmorrhage. It had
bled copiously on several occasions. Treatment by the “ cross-fire "
method without a screen was here clearly indicated. Whilst the anterior
surface allowed of the application of apparatus No. 5 in three places,
the posterior surface was treated with No. 6. For ten consecutive days
each place was rayed for fifteen minutes. Five weeks after cessation
of treatment the lobule had recovered its normal aspect. There was
very severe reaction, and yet no h&morrhage was produced.

The extremely rapid cure of angiomata of the ear in infants
justifies us in considering this region specially favourable for radium [
treatment. ]

(5) Angiomatous tumour of upper eyelid relapsing after sur-
dical operation (Figs. 53 and 54).—A child" 2 years of age had
a tumour projecting 12 mm. above the surface, measuring 3 cm. from
right to left, and 2.5 cm. from top to bottom. It occupled the external

|
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three-fourths of the upper eyelid of the right eye, tf:w;ti;-ncluu;l above the
eyebrow, and lowered the eyelid by overhanging it 1n :'-::ur.h ;1‘ \\L}-’ ih;ln:
the sight was obstructed on that side. It was yellowish, n places 51151}1; ¥
port-wine coloured, and of doughy consistency, the _'t1:=.-511=::5 appearing
to be somewhat sclerotic. It could not be emptied by pressure,
and its surface was studded with circular, slightly depressed scars.
A cicatricial band traversed it from one side to the other. These
<cars and the sclerotic consistency had resulted from various attempts
at healing. Total removal had been effected by a very skilful surgeon,
and vet the operation, performed when the growth was the size of a
nut, ‘was followed by relapse, with gradual increase of the angioma.

Figs. 53 and 54.—Angiomatous tumour of upper eyelid, recurring
after excision,

Electrolytic operations were afterwards undergone at the Trousseau
Hospital, but effected little change. At length the child was entrusted
to the care of Dr. Jacquet, at the St. Antoine Hospital, in January,
1go7. From that time, by means of galvano-cauterisation every month,
growth was stopped, and a certain amount of decolorisation brought
about. But as, during the next sixteen months, progress was very
slow, and the operations were painful, Dr. Jacquet thought of trying
radium, and sent the child to us.

At this period, June 1st, 1908, the tumour was in a condition
very unfavourable for treatment. It was difficult to foresee the action
of the rays on sclerotic tissue studded with scars. Fortunately, the
site of the growth was fairly well adapted to the “ cross-fire”” method.
By placing applicators Nos. 6 and 7, with a screen of (§; mm. of
aluminium, opposite each other, above and below the tumour, it

was possible, with comparatively short exposures, to act both on the
[§]
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slurface by rays of medium penetration, and at a depth by the accumula-
tion and crossing of very penetrating rays. A first series of applications
was made from June 1st to June s5th. Eight places were treated every
da}r‘, two by two, for half an hour. A dry crust formed, which fell off
of itself a month afterwards. The tumour was very soon reduced,
and on July 17th only projected 7 mm. above the surface. On August
12th a fresh series was begun, similar to the first. On September 17th
the growth was only 5 mm. thick, and a new course was undertaken.
. Since October 1st the lesion has been in the state shown in Fig. 54.
‘:l"he eye is free, and the eyelid only slightly depressed. The region
1s perceptibly flattened and decolorised ; it still has traces of scars,
resulting from previous traumatisms. No tendency to relapse can be
perceived. The child was injured by a fall on the tumour, about
the month of September, and this was followed by a large ecchymosis.
We expected that this would cause relapse, but it disappeared in
the usual manner, without altering the gradual improvement which
the tumour was then undergoing.

(6) Angioma of lower eyelid (Plate XV, Figs. 3 and 4).—An
infant of ten months was sent to us by Dr. Apert with a deeply coloured
nzvus, which occupied the external half of the lower eyelid of the left
eye, and affected the ciliary margin. In order to preserve the eye, it
was necessary to invert the apparatus, drawing down the eyelid. But
since by this means the eye itself was left uncovered, the applications
could only be wvery short. This disadvantage was, however, compen-
sated by their frequency. The total duration was two hours, in
periods of ten minutes, with apparatus Nos. 7 and 8. A month
after this first course of treatment the navus was reduced by one-
quarter. The second series consisted of six applications, of ten minutes
each, Four months after the commencement of treatment the child
presented in the affected region a flat, smooth, and even surface,
rather too much decolorised. The eye was not involved, and there

was no retraction.

4. ANGIOMATA OF MUCOUS MEMBRANES

Angiomata of the mucous membranes are very easily reduced, as
will appear from the instances given !JElEH".’. "

(1) Erectile angioma of lower lip (Plate XV, Figs. 1 and 2) (Dr.
Ertzbischoff’s patient).—An infant of 3} months had on the lower lip,
near the left commissure, both on the skin surface andt MUCOUS men-
brane, a prominent angioma which swelled that portion of the .hp
and infiltrated the whole of the tissues. The tumour was the size

of a small nut. A deep ulcer, towards the outer part, on the side
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of the mucons membrane; sharply divided the lesion. Hamor-

rhage had taken place on several occasions, and t]'li-: mﬁh:ur ::a
that of port wine, with a deep-red background. \l e r(;_:mln ; ;
suitable for the ' cross-fire ™ mei]md,r lnsatrm‘n{*ntnl .}{.J.SI 5 .dﬂj(‘ ;
were applied simultaneously, one outside, thli*.‘-{fthl?l 1’n?_-1d+:,1 me{.rf_:a-
with aluminium of o0z mm., and rubber tissue. The exposures
were made in three series, each spread over a Imfnthj :m_d t'.‘ijl:l-
sisted of six applications of twenty minutes .u;wh, with an mt{tnlal
of one day. The whole treatment lasted eight months. The .|11‘.+
now (fifteen months afterwards) appears almost nm:uml. both mllt%udu
and inside. A slight depression persists, corresponding to the original

Figs. 55 and s6.—Angiomatous tumour of lip.

crevice. The skin is decolorised, and somewhat lighter than normal.
The mucous membrane has remained slightly redder, but there i1s
no longer any swelling, and on touching it scarcely any specially
soft tissue can be felt in this region. This very remarkable result was
confirmed by several other cases. In children, angiomata of the mucous
membranes are easily reduced, and there is no occasion to resort to
strong doses.

(2) Angiomatous tumour of lip (Figs. 55 and 56).—A child of
3 had a large angiomatous tumour on the left half of the lower
lip, the weight of which prevented it from closing its mouth. The
growth was so large that the left half of the lip was pushed forward,
forming a sort of lateral beak. That part of the chin which was situ-
ated below the left commissure had increased in size, and was crossed
by large veins. When the lip was everted the surface of the mucous
membrane was shown to be deep purple, and the site of numerous vascular
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SRIEN ; ass, pying the internal surface of the
::h::.ek th.uugh::-ut its width., It was, in fact, a huge vascular tumour,
which d]r&l not appear adapted to surgical treatment, and for which
E.‘IE:EE[‘D:]}TEE, performed a year before at the Hospital for Sick Children,
had given no result. Radium treatment could not be pursued with
the necessary method and energy, for the mother was nursing a young
baby, and only brought the sick child at very irregular intervals. Appar-
atus No. rIj". covered by {; mm. of lead, was applied for two hours
on tl?elskm; on the mucous membrane No. 7, wrapped in 0°4 mm. of
aluminium, was used for ten minutes, on four opposite places, with
tl:lE apparatus in contact with the skin. These exposures were renewed
nine times during one month, at irregular intervals. The child was
brought to us three months after the last application, and we observed
very great reduction in the lip. The same treatment was continued,
and two months afterwards the child could keep its mouth closed, as
shown in Fig. 56.

(3) Angioma of lower lip.—An angioma of the mucous mem-
brane of the lower lip, strongly coloured, and slightly raised, en-
croaching a little on the skin, and in process of development, had
made its appearance in an infant of five and a half months.
The size was that of a 50-centime piece. Dr. Druelle entrusted
the treatment to us. The parents lived in the country, and
could only bring the child once a week. There were four visits,
and at each we applied apparatus No. 8, with o't mm. of alu-
minium, for half an hour. After the first two applications there
was a gradual reduction in colour. Six months after treatment the
condition was very satisfactory, scarcely any trace of the growth
remaining.

(4) Angioma of upper lip.—A small angioma on the left side of
the nose, in an infant a fortnight old, was healed quite easily, by
half an hour’s application of apparatus No. 6. During the reaction we
observed the surprisingly rapid development of an angioma of the mucous
membrane of the upper lip. At the first visit it was only a small, red
point; a fortnight afterwards this point was the size of a pea. It
was one of those malignant growths which in a few months give rise
to angiomata of the kind indicated in our fifth section. The treatment
adopted in this case, which was in full process of development, very
quickly arrested the growth. |

We have now under treatment an enormous angiomatous tumour
of the tongue, which is diminishing rapidly under the influence of weak
doses employed by “ cross-fire.”







FLATE XVIL—ANGIOMATA












214 CLINICAL THERAPEUTICS [PART 111

redder ; the vascular arborisations had disappeared, and there was no
]Dnger any .trace of the scars, which had been very deep in this part.
It is at‘ this stage of treatment that the infant is shown in Plate
XVI (Fig. 3). The lower part treated, which had the rounded shape
of the apparatus, can be distinguished {rom the upper part, which
has not yet undergone treatment, the contrast between the two
regions being very striking. Similar doses were afterwards ussd for
the other parts of the nevus, with the same result.

(2) Tumour occupying half of head (Plate XVII) (patient of
Dr. Delporte).—An infant of three months had an absolutely repulsive
appearance. Almost the whole parietal region and all the temporal
region, with the external third of the upper and lower eyelids, the
zygomatic region, the parotid region, and the lower half of the ear,
were covered by an angiomatous mass, T cm. thick in parts. The
lobule of the ear had disappeared from sight in this huge mass.
The consistency of the tumour was soft, and in places fluctuating,
plainly indicating that an enormous blood-containing area rested on
the underlying bony plate ; its surface was irregular, and its colour
a deep purplish mauve. The cheek was studded with small raised
nzvi, and the whole lower lip covered with a large angiomatous tumour.
The median region of the neck, situated between the thyroid cartilage
and the upper part of the sternum, was the site of a rather swollen
purple patch. Each of these growths was fluctuating, and of the same
colour as the principal one, and they were all in process of extension.
The child appeared to suffer as the result of these malformations ; it
was puny, sickly, and badly developed.

The treatment consisted of a series of exposures of ten to fifteen
minutes, repeated on each place, every week, for two months. The
doses were weak, with the object of obtaining slow and gradual resolu-
tion of the tumour, avoiding, as far as possible, reaction severe enough
to produce hemorrhage. The instruments used were apparatus Nos.
I and 3 (ten minutes), and Nos. 5, 8, 12, and 13 (fifteen minutes),
according to the regions. The results were more rapid than we
had expected, the growths subsiding with astonishing facility. After
three months’ rest we observed a very marked tendency to levelling
and decolorisation of the nevus. Treatment was then pursued with
apparatus Nos. 16 and 17, without a screen, for some of the areas,
and No. 1, covered by & mm. of lead, for the parotid region. An
hour’s application was made every week for five months. After this
second course we obtained the results shown in Fig. 2 of the plate.

The angioma from which this child suffered was not amenable to
any of the therapeutic methods usually employed. The tumour was
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lower lip, from one commissure to the other, was the site of a laree
1'f_-dt]i.ul_1 purple tumour with an irregular surface, which made it thritr;
tumes 1ts usual size, everted it, and made it hang down so as to lnmtﬁ
the L‘}_lin. There was a huge prominent angioma, which the infant
sometimes pinched between the two jaws, producing ocecasional
]‘r:t*ﬂl;‘:rrhugv, on the internal surface of the right cheek. This was a
continuation of the growth on the lip. On the cheek there was a small
slightly prominent nmvus, also the source of frequent IIEEI'I'IG'E'J'IIHEL';
In the median suprahyoid region there was another, of 4 square em. In
front of the ear was a large tumour, raised at the centre and projecting
2’5 cm. above the surface. The auricular canal was stopped up h;-*

Figs. 57 and s8.—Multiple angiomata of face and of buceal, nasal and
conjunctival muocous membranes.

several small vascular tumours. The retroauricular groove had a thick
purple angiomatous edge.

It will be seen from this description how serious were the difficulties
we had to overcome, and we must acknowledge that the result of the
treatment we are about to describe would not have been so successful
had not the mother of the child shown remarkable energy, patience,
care, and medical intelligence. Thanks to her, the most minute and
delicate operations—such as the introduction and maintenance of the
apparatus under the eyelids—could be performed, and were followed
by excellent results.

The treatment was varied according to the character of the tumours.
In October and November the greater number of the lesions were
treated by apparatus Nos. 6, 7, and 8, left on each day for a period
not long enough to induce inflammation, very short applications being
made of five to fifteen minutes, frequently repeated. In January,

-y
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being affected. This huge tumour, which extended for some distance
into the scalp, and on the surface of which no hair had grown,
was of greyish colour, studded with purple protuberances. There was
a rather sharp prominence of about 1 cm. in the frontal region. The
parotid region was the site of a tumour raising the skin. The latter
did not seem to be affected, except at a few points, where there were
small purple patches. The tip of the nose was prolonged by a tumour
of soft consistency, the surface of which was bluish.

The treatment may be divided into two stages. In the first we
sought to produce rather severe reaction, in order to level the prominent
portions of the tumours. It was composed of three sets of exposures,
made at intervals of two months. Each series consisted in the appli-
cation to the frontal and temporal regions of apparatus No. 1 for three
hours, in divisions of fifteen minutes a day. No. 5 was used on the
nose and parotid region. FEach of these courses was followed by normal
reaction, after which the levelling of the lesions became still more
marked. The part overhanging the upper eyelid had gradually con-
tracted, so that the sight was no longer interfered with, the eyelid
scarcely descending lower than that on the healthy side. The second
stage of treatment, after four months’ rest, had for its object the modi-
fication of the deeper parts of the remaining lesions of the superciliary
arch and the parotid region. We succeeded in this by applying apparatus
No. 5, in 0’2 mm. of lead, on each of these places, left in position for
twenty hours, in divisions of two hours.

(5) Prominent angiomatous tumours in adult (Plate XVIII)
(patient of Dr. Macaigne)—A man of 55 presented, over three-
quarters of the right cheek, lower eyelid, and right half of the upper
lip, a succession of large angiomatous ridges, deep purple in colour,
forming vermicular bands which in some places surrounded small
portions of healthy skin. Their prominence varied, according to
their situation, from 6 to 15 mm., nor was their consistency every-
where equal. In the lower portion of the cheek there was a thick
mass 5 cm. in diameter, papillated, easily depressed, and sﬂmewf}at
fluctuating. Beginning at the external angle of the eye, and reaching
the lip, there were four erectile angiomatous bands. The two upper
ones were sclerotic and of doughy consistency, their base being spread
over a large area; the two lower showed an umbilicated centre. The
tumour of the upper lip, which partly covered the lower, was han:.ier
than the others, because it had formerly been treated by electrolysis ;
this had decreased the size of the lip, which previously hung down to a
greater extent, and had partly reduced its cﬂl::-ur: .

These angiomata are much more refractory in adults than in
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prn::lﬂnge.d, is most exhausting—makes such treatment impracticable
for nevi with A very extensive area, and it is not available, even in
!:heur}', for certain regions, e.g. the lips, eyelids, and nostrils : nor can
it succeed when the infiltration extends deeply. It should ‘also be
adrded‘ that electrolytic operations must be conducted with very great
skill in order to obtain the admirable results indicated. We had
not prextiousljr grasped the importance of this point, but we have
learned it from our work with radium, since most of the patients
who come to us suffering from navi have formerly tried electrolysis.
Some have been repelled by the pain and frequent disturbance pro-
duced, and many others, much to our surprise, have been further
discouraged by the production of very conspicuous and disfiguring
scars, prominent or depressed. In this connection we would recall
the fact that in most of these cases radium has succeeded in
partly improving the electrolytic scars as well as the nevi, What-
ever be the place taken by this new healing agent in the treatment
of vascular navi, electrolysis will still be of use in the following cases :

I. Star-shaped telangiectases and small nmvi, which can be
easily cured by a few punctures.

2. The telangiectases which often surround navi.

3. Small navi produced by the union of telangiectases, which
do not form uniform areas.

4. Lastly, it sometimes happens that fine telangiectases per-
sist or are produced in the repaired tissues. Electrolysis will get
rid of these.

Surgical measures may be employed with advantage, but only for
prominent and sufficiently small angiomatous tumours—particularly
those of the body and limbs. They are rapid, and obviate the incon-
venience of lengthy treatment, but of course require chloroform. Radium
seems a better method for tumours of the face, and for those which
affect young children, and we cannot too strongly insist on its special
value in growths of this kind. Very large tumours cannot be treated
by surgery. They are usually very troublesome, but they can now
be healed by radium.

Cauterisation can only be used successfully on very small lesions,
and in this case electrolysis is to be preferred ; on more extensive sur-
faces it sometimes leaves unsightly scars, which we have often had
occasion to reduce when treating angioma.

As to X-ray treatment, it sometimes gives very satisfactory results.
Drs. Gastou, Barjon, and others have employed it successfully, But
it seems difficult to ascertain the exact dosage, and X-ray operators
are- afraid of producing radiodermatitis, for up to the present time,
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2. Convenience " of application.—The apparatus can be left in
position for many hours, which is a great advantage when dealing,
as 1s usually the case, with very young children. It is a fortunate and
somewhat curious coincidence that this new therapeutic agent, which
is specially adapted for removing angiomatous growths in children,
should present precisely those conditions of painlessness and simplicity
which are best suited to their great sensitiveness.

To sum up, we consider radium an excellent means of treating
all kinds of angiomata, more particularly in young children.*

* We desirz to thank Professor Gaucher for having introduced a réswmé of our studies

of angiomata into his recent work on * Diseases of the Skin ' (No, XIV of the * Nouveau
Traité de Médecine et de Thérapsutique,” by Brouardel, Gilbert, and Thoinot).
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It is true that we have certainly observed modification without per-
ceptible irritation in a few cases, but such instances are rare, and
the change is not very marked. We therefore conclude that radium is
not specific for these growths. Our friend Dr. Abbé, of New York,
w_hu is a great lauthm‘it}' on radiumtherapy, is of the opinion that
pigmentary nevi are amenable to the * specific action” of radium,
and in support of this opinion he quotes a case * in which the nmvus
was replaced by tissue similar to that of healthy skin: but we learn
from this paper that a sharp reaction, with blistering, was produced,
after the application of radium, and we therefore think that the term
“specific” is not here correctly employed. The distinction is an
_important one in practice, for the technique will differ, according to
whether we are dealing with a lesion which is or is not amenable to
specific action. In the first case, weak doses will sometimes be sufficient.
In the second, the doses should always be fairly strong and capable
of producing destruction, as in the case of pigmentary navi.

But of course non-specificity does not imply inefficiency. Destruc-
tion is a very frequent means of healing in therapeutics. Now
radium, regarded as a destructive agent, combines absence of pain with
action at a depth, which is followed by favourable repair of a special
character. We have laid stress on these qualities in the chapter on
reaction. Radium therefore represents a valuable therapeutic asset,
even when it cannot act specifically. Various conclusions may be deduced
from these results with regard to the line of treatment to be pursued,
both in the choice of the technique and the selection of suitable cases.

What kinds of pigmentary nevi should be treated ? Hairless,
slightly café-au-lait patches, which are quite superficial, and those with
a very extensive area, should not be subjected to the rays. They are not
conspicuous, and we should incur a risk of replacing the nevus by a very
white or unevenly coloured cicatricial surface, owing to the recurrence
of pigmented points, and the appearance of telangiectases, which might
be worse than the original patch. On the other hand, radiumtherapy
is clearly indicated for hairy and deeply coloured prominent tumours.
It is obvious that in such cases the patient will receive great benefit
from the treatment, even if the resulting scars are visible or even con-
Splcuous.

Pigmentary tumour.—Fig. 3 of Plate XIX shows an enormous
and most unsightly pigmentary tumour, developed in a child of II.
Its mass not only filled the entire nasal cavity, but also overhung
the nose by about r cm. The growth had an irregular surface, was

 # Robert Abbé: * The Specific Action of Radium as a Unique Force in Therapeutics.”
Med. Record, Oct. 12, 1508,
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days, an hour a day, then in 1 mm. of lead, for two days, an hour a
day. The object was to act at first specially on the pigmentation,
and afterwards, by using * surpénétrant” rays, to act deeply on
the pilosebaceous glands. The result perfectly answered our ex-
pectations. The hairs have not reappeared since treatment, which
took place twelve months ago; the repaired surface produced after
very severe reaction being smooth and brilliant, although it has lost
rather too much colour,

Pigmentary and hairy navi of doughy consistency with
rough surface.—One frequently meets with slightly raised growths of
this kind, somewhat doughy in consistency, and with a rough verrucous
surface, rather highly coloured, and covered with hairs. They are per-
fectly amenable to the action of the rays, but although reduction, and
destruction of the hairs, may be promised, no such certainty can be felt
with regard to the entire decolorisation and sthetic appearance of
the tissues of repair. They can be ensured to a great extent, but it
often happens that the surface is too light, nacreous, or marbled, or
the pigmentation may relapse in course of time. It is true that, in
the majority of cases, relapse only means the recurrence of a light
coffee-coloured shade, so that the benefit of the treatment is often
retained, even as regards decolorisation. In some cases this may be
complete, as in the following example.

A child had a pigmentary nevus on the right half of the
forehead (Plate XIX, Figs. 1 and 2). The growth combined the
various conditions which seem to us suitable for the use of radium :
fairly dark colour, sufficient size (it measured about 6 to 8 square
cm. ; small nevi are more difficult to treat), projecting 3 to 4 mm,,
an irregular and slightly verrucous surface, and slight downy growth.
After rather pronounced ulcerative reaction, the tissues of repair resulted
in a smooth, even, hairless surface, level with the skin. During the
first few months it was rather too light and cicatricial in appearance,
but in course of time the tints became mingled ; and now, eighteen
months after treatment, the healed surface is still intact. The treat-
ment consisted in three applications, without a screen, of apparatus
No. 1, with a week’s interval, the first being for thirty minutes, the
two next for an hour and a half each.

In the following instances, which refer to precisely similar navi,
pigmentation recurred six months after treatment ceased, but only
in part.

P: girl of To had a pigmentary nzvus on the external surface of the
middle of the right forearm. This growth, of a dark chestnut colour,
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treatment it had the roughness of leather. The surface of repair
‘.!.'rxt]mut being positively cicatricial, is smooth, glossy, and very slightk3:
pigmented.

Pigmentary navi known as “ beauty-spots.”—We have already
said that the variety known as * beauty-spots ” had misled us at the
beginning of our researches, and caused us to form conclusions about
pigmentary nevi which were not quite accurate. Circumstances
had led us to begin with these small growths, and we did not then
know the great importance of the size of the surface of an apparatus
in the technique. Even with pure radium, an instrument with a
small surface has a comparatively weak radiation, and this weakness
must be compensated by the length of the exposures. In this
way alone can we obtain destruction, but even then the flat super-
ficial marks frequently relapse ; therefore radium should not be applied
to them. On the other hand, the treatment is wvery successful for
thick, coloured spots covered with hairs, for even if partial relapse of
the pigmentation takes place, the levelling and depilation are appre-
ciable results. Sometimes, as in the following cases, pigmentation
does not recur, and if it reappears, it is never so marked as before.

A patient presented a pigmentary hairy nzvus of the right cheek,
coming under the category of “ beauty-spots.” It was raised 3 mm,,
of a blackish tint, and studded with very coarse hairs. Apparatus
No. 8, which covered it almost completely, was applied without a screen

for eleven hours, distributed over eighteen days, in exposures lasting

one hour. After inflammatory reaction, which was long in healing
(about six weeks), levelling, decolorisation, and depilation ensued,
and these results have been maintained for two years.

A lady, aged 50, consulted us for a large hairy pigmentary * beauty-
spot,”” measuring I cm. in diameter, and projecting 6 to 7 mm. beyond
the skin. It was mnearly black, the surfice being covered with
numerous hairs. Application of apparatus No. 7 was made for nine
hours, spread over three days. A month later we observed a great
decrease in size, and the colour had disappeared, though some of the
hairs still resisted treatment. Three months afterwards we appl@ed
No. 7 for four hours, in order to get rid of a slight prominence which
still persisted, and a faint pigmentation which had reappeared. The
lesion has entirely disappeared since this last treatment.

Technique.—The destructive doses which must be used—care
being always taken not to overdo them—may proceed mf‘her {1:0331
total radiations which allow of great intensity, or from surpéné-
trant "’ rays. The total radiation (apparatus without a sc:reenll} is the
best for superficial nevi with. but little development of hair. For

-
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the decolorisation also being almost complete. A red angiomatous
patch had developed on one of the points at the edge of the central
portion. This red point disappeared after application of No. 7, for
three hours, one hour a day. A year later the child was brought
to us again. The pigmentation had recurred to some extent, for
-the surface in the centre presented a slight brownish tint, but
the levelling had been perfectly maintained. In spite of the slight
relapse, the benefit derived from the use of radium in this case was
quite appreciable.

We may sum up our remarks by saying that radium is specially
suited to hairy nzvi which are thick and deeply coloured and have a
rugose surface, and also to pigmentary tumours, Flat, slightly coloured,
hairless naevi, those of large extent, or formed of scattered growths,
and nevi with a small surface, do not benefit by the action of the rays.
As regards the line of treatment to be pursued for pigmentary neavi
in new-born children, we must repeat what we have said about
vascular n@zvi—namely, that these growths often show a tendency to
spontaneous improvement during the first two months, It is there-
fore necessary to watch them, and postpone the treatment of those
which are stationary, dealing at once with those which continue to
Increase.
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e.g. Nos, I, 2, and 3, applying them for three and four hours at a time.
Although several series of applications may sometimes be required,
a single course will often give remarkable results, This was the case
(Figs. 50 and 60) with one of our patients, aged 26, who was affected
by a lupus which invaded almost the whole of the face, especially
the cheeks and nose. The condition had existed for eleven years, and
had been treated several times by curetting and the actual cautery
without much benefit. When he came to consult us he presented a
number of tuberculous ulcers, large aggregations of ulcerating tuber-
cles covered with crusts, and small nodules embedded in cicatricial
tissue. The whole of the tissues were much congested.

Figs. 59 and So.—Lupus vulgaris.

Most of these lesions, especially those on the nose and cheeks, were
treated by No. 1 apparatus, applied without a screen, for two hours
on each. Very severe reaction ensued, and the inflammation on the
nose took a long time to subside. Some months afterwards the lesions
were replaced by good scars, which were smooth, even, not depressed,
and in every respect satisfactory. Some active nodules, however,
remained at the root of the nose, the internal angles of both eyes, the
left malar region and the left ala nasi, for which very strong doses were
given with applicators of a size appropriate to the regions. A few
months afterwards the patient was in an excellent condition ; but some
lupous nodules had reappeared in the centre of the scar, which were
then destroyed by electro-cautery, and afterwards treated l:n}'_f::.duun.
At the present time—two years after ireatn?ent—thu local improve-
ment has been well maintained. The patient has grown stouter
and looks better, as shown by the photograph (Fig. 60), which
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these lesions very well, but it needs long and frequent exposures. Scari-
fications used alone are painful, the operation must be frequently:
repeated, and the treatment is protracted. Moreover, caustics and
cauterisation sometimes give rise to disfiguring scars. In radium,
applied after the galvano-cautery, it seems that we possess a more rapid
method, which is followed by good cicatrisation. Generally speaking,
radium holds an mmportant place in the treatment of lupus vulgaris,
notwithstanding the advantages, in individual cases, of cauterisation,
scarification, Finsen treatment, X-rays, etc. It may also be wvery
valuable when combined with other therapeutic agents. Of course
one sometimes meets with refractory or relapsing cases, very exten-
sive and grave in character, which no treatment would cure, and
in face of which one is always more or less helpless. The latter
observations also apply to other forms of cutaneous tuberculosis.

2. Chronic lupus:erythematosus.—Radium has given some very
satisfactory results in this exceedingly refractory disease, for which
we possess scarcely any effective remedies. These can, however,
only be obtained by means of fairly strong doses, especially when
applied far beyond the limits of the lesions. This is a rule on
which we cannot too strongly insist, since relapses or fresh out-
breaks always occur at the periphery of the scars. It is advisajt:ﬂe to
warn the patient of these relapsss, the commencement of whml_l is
shown by slight pruritus, as they should be treated as soon as possible.
When the points which seem threatened with relapse are small, we
usually destroy them by means of the galvano-cautery, and treat them
afterwards with radium. The use of strong doses is undesirable, be-
cause the inflammatory reaction leaves rather marked scars, the
appearance of which may be subsequently spoiled by telangiectases.
Moreover, they are often very light, smooth, and 5Lh1n}r, and d::-.n not
always satisfy the patients, who, not understanding the' gravrlty of
the lesion, only consider its appearance from an esthetic point of
view. From a purely medical standpoint, the results are often very

isfactory.

SatA pau};nt, aged 34, was sent to us by D.r. de Beu@annhfu;
lupus erythematosus of the nose and ears following chilblains, w ‘i:‘tf
had existed for seven years. Scarifications had had no effect. tle
applied apparatus No. 6 for two.hcmrs on eachl place, and a mi-_n nl
afterwards No. 15 for the same period. After the inflammatory reaction,
which was rather severe, had subsided, the lupus erythematosus gave
led cicatricial surface. :

P}acﬂemgihzrhe;atient, aged 22, was attacked by chronic lupus ‘31"1‘:5
thematosus of the external half of the left eyebrow. A few poin
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Eeur{nann's clinic for a lupus of the upper and lower palpebral con-
Junctivee, a total application of half an hour was sufficient to bring about
a cure. Apparatus No. 13, covered with rubber, was applied for three -
days in succession, to three places of the upper eyelid, and two of the
lower, ten minutes on each place. Slight inflammation of the con-
junctiva followed, and then very marked alleviation, with great
improvement of the palpebral swelling which had previously existed,
Three weeks afterwards we made a second course of applications similar
to the first, and the cure then obtained has bezen maintained for a year.

Another of our patients had a scrofulous cicatrix which radium
succeeded in levelling, and also a lupus erythematosus of the lower
eyelid, with chronic inflammation of the conjunctiva. The lupus
was treated with the same apparatus, and for the same length of
time, as in the foregoing example. The healing of the conjunctiva,
which was obtained without difficulty, has lasted for eighteen months.
These instances have been confirmed by a sufficient number of other
cases to enable us to state that radium treatment seems superior to
other therapeutic agents in the case of the conjunctival mucous mem-
branes.

4. Lupus verrucosus.—The action of the rays is here very marked.
In this form, as in ordinary lupus, it is necessary to act energetically,
after having removed the crust covering the lesion by scraping, or by
fomentations. Verrucous lupus is somewhat refractory to treatment,
and often requires several courses of applications. The resulting
scar should be carefully watched, for we have several times. seen
lupous nodules appear in the sclerotic tissue. In such cases the de-
struction of the nodules by electro-cautery, followed by fresh radium
exposures, has brought about a permanent cure.

Amongst the many patients we have treated, we will cite the
case of a man who presented a patch of warty lupus on the dorsal
surface of the right hand. Apparatus No. 7 was applied on two occa-
sions, for two hours and a half each time. Normal reaction ensued,
only lasting a short time; the lesion, however, still had a verrucous
character which necessitated a second series of applications of one hour
on five consecutive days. After this it disappeared almost entirely.
Three months later, however, the skin assumed a slightly t%’lickﬁnﬁ*d,
reddish appearance, which indicated a relapse. Apparatus No. 1 was
then applied for three hours, distributed over three days. The cure
is now complete, and has lasted for a year. ,

We also treated with the same success a patient who presented a
verrucous lupus of the metacarpo-phalangeal jﬂinth of f}he left tl_lumh.
This had been treated by galvano-cautery and scarification, but without
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- surpérllt':trant * rays, i:} order to relieve the deep-seated inflammatory
Fongeatmn. lThe reaction produced will often be followed by satis-
tactm]'},r' repair. There shou]d‘ be further courses at widely spaced in-
) according to the gravity of the lesions and the results that are
obtained.

Scmfu]udem‘!ia frequently gives rise, by its own evolution, to cheloidal
scars and prominent ﬁ!::rr_--sclcmtic bands. The power of reducing and
partly softening f_:hese irregularities of the surface is another advantage
possessed by radium, of which we have spoken at length in a special
C}lﬂpter. The rays produce this result by acting on the tuberculous
tissue.

_ In May, 1905, we treated a patient, aged 25, who presented a
bilateral cervical adenopathy with suppuration. He had also a some-
what extensive nodular lupus of the left foot, and a tubercular infil-
tration with an ulcerated centre below the knee. The lupous patch
on the foot covered the whole upper surface of the great toe, and
extended to the anterior internal portion of the metatarsus. This
red, crusted surface presented ulcers, detached portions with bridges,
prominent nodules, and brownish lupous infiltrations.

Exposures of thirty minutes, with the interposition of cotton-wool
I cm. thick, were made three times a week, with applicators Nos. 2 and
3 (p- 7). Each place was treated for about three hours in all. After
reaction, with crust formation and partial cicatrisation, fresh applications
were made, and in about eight months the scar seemed permanent.
The patch of tuberculous infiltration on the knee was the size of a five-
franc piece; it was purple in colour, of thick and doughy consistency,
and presented a rather deep sanious crusted ulceration in the centre,
over a surface about 2 square cm. With this exception, there was no
solution of continuity. Apparatus No. 2z was applied for five hours
on the ulcerated portion, after the interposition of a cotton-wool pad,
half an hour at a time, every other day. This dose produced violent
inflammatory reaction, from which at one time another ulcer resulted,
deeper and larger than the first. The treatment of the non-ulcerated
peripheral parts was to be undertaken after cicatrisation of the centre.
But, to our surprise, very perceptible improvement occurred at the
periphery, at the same time as the repair of the centre ; and this was
so complete that the whole patch—the peripheral as well as the directly
affected parts—was transformed into cicatricial tissue, which has not
since relapsed. :

This result shows that the rays can act by peripheral diffusion,
and that in some cases—although they are rare, it is true—they reduce
the tuberculous infiltrations to a certain extent, without producing
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any visible destruction. It would seem, indeed, that while in
ordinary lupous lesions it is absolutely necessary to destroy the granu-
loma. for forms of tuberculosis where congestion seems to be the predomin-
ant feature, the special properties of radium may have some action on the
vascular system. We have already seen that it can relieve inflammatory
lupus of the mucous membranes, and the foregoing example is another
:nstance of this. The next case is no less interesting in this connection.
A lady, aged 47, was sent to us by Dr. Bernheim for diffuse
tuberculous infiltration of the lobule of the ear (Figs. 61 and 62). The
lobule had increased in size in every direction ; it was elongated, almost
doubled up, shiny, and cedematous. Both surfaces had a reddish-purple

Figs. 61 and 62.—Diffuse tuberculous infiltration of lobule of ear.

ir?ﬂammat{:ry aspect. The growth had appeared thirteen years pre-
viously, and since then the lobule had continued to enlarge. A diagnosis
of a tuberculous infiltration was inevitable, and, by a process of exclu-
sion, this had also been made in a clinic at the St. Louis Hospital.
Applicators Nos. 3 and 6, screened by % mm. of lead, were used
by * cross-fire " for six hours ; one on the anterior and the other on
the pnsltcrior surface of the ear. As the result of this exposure the
congestion was relieved and the lobule became much smaller.

6. General indications.—We cannot indicate the action of radium
on all _fﬁrms of local tuberculosis, or attempt to state any definite
-:nnchmmns: We have confined our investigations to a few types ;
moreover, in so difficult a subject, many years of study would be re-
quired in order to establish permanent results. We have, however
b.Em able to formulate from our own experience some general indica:
tions, the principal of which are as follows :
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Thﬂdtreatment of tuberculous lesions chiefly requires powerful action
both :'..\-'ldl: and deep, and long-continued and carefu] supervision of thﬁl
T e et s bty S i

- vould permit of weak doses, as in the radium
treatmenthuf Inther neoplasms. Tuberculosis of the mucous membranes,
and :::l:rta_m infiltrations where congestion is very marked, can, how-
ever, be improved by the influence of radium in relieving congestion,
without any very perceptible inflammatory reaction. In most cases
the applications need include only a short period of treatment (two
or thre? days), which would be possible even for patients living
at a distance. The subsequent therapeutic reaction can be easily
kept under supervision. The shape of the apparatus may correspond
to that of the parts treated, and this is a very material advantage.
As to the permanent value of the results obtained, time alone can show
this, on account of the possibility of relapse ; but they are inferior
in every respect to those which we have mentioned in the case of
carcinomata, cheloids, and angiomata. But, considering the numerous
drawbacks which so often accompany the methods at present in use,
and the particularly refractory and even incurable character of certain
clinical forms of lupus, the results which we have so far obtained cer-
tainly give radium a place among the most valuable therapeutic
agents, in spite of the reservations mentioned. It would be premature
to try to establish any comparison between radiumtherapy and other
therapeutic measures, We meet with advantages and drawbacks,
according to the particular case, whether we resort to dermatological
surgery on a small scale, to caustics, or to larger surgical operations
under chloroform, to X-rays, radium, or the Finsen treatment.
Moreover, most of these methods are in a transition period of
development, and have not yet reached maturity. It would seem,
however, that some of them are suitable for certain forms of cutaneous
tuberculosis, and that the combination which we have employed is,
in the majority of cases, the best line to pursue.

Lastly, it is our opinion, after the observation of 150 cases (the
older cases dating back four years), that while radium can render
good service, in varying degrees, in all forms of cutaneous tuberculosis,
it holds a place of its own in the treatment of vegetating lupus, tuber-
culous ulcerations, lupus of the conjunctiva, chronic lupus erythe-
matosus, lupus verrucosus, and certain infiltrations and prominent dis-
figuring cicatrices following scrofula.

We cannot conclude this chapter without laying stress on some
experiments of another kind which have been already ment.liw::ncdl—
those relating to the action of radium in radiferous or radioactive
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CHAPTER VIII
THERAPEUTIC RESULTS (Continued)

YI. ANALGESIC ACTION OF RADIUM
PRURITUS, NEURODERMATITIS, ECZEMAS

IN this part of our work we shall deal with some forms of pruriginous
inflammatory affections of the skin; a subject which had been but
little studied before we began our researches. Radium was considered
useful only for lesions of small extent, and therefore the idea of em-
ploying it for dermatoses on a large scale had hardly been thought of.
Some small isolated patches of psoriasis and eczema had been success-
fully removed under its influence ; but operators were still far from
regarding it as useful for general therapeutic purposes. Indeed, in
1905, radiumtherapy could scarcely have been put forward as a means
for treating the whole of an eczema, for instance. Ewven if the theory
of the improvement of these dermatoses by radiumtherapy had been
admitted, the imperfection of the instruments available at that time
would have rendered the application of the theory to current practice
impossible for large lesions. This is why, after the early communications
of Lassar and Blaschko, this branch of the science remained in -the
background. At the present time, after having treated 160 cases coming
under this category in the course of about four years, we think that
it may render very appreciable service in clinical practice. Amongst
the causes which lead to improvement, the alterative properties and
power of relieving congestion possessed by radium may again be men-
tioned : but its analgesic action seems to play the chief part. It is
therefore important in the first place to makt,: the n:qli_t}r of this prnEerty
clear, by showing the action of radium in pruriginous and painful
diseases into which the inflammatory element only enters to a small
extent. We shall therefore divide this chapter into two sections :
1. Pruritus, neuritis, neuralgias.
2. Inflammatoiy pruriginous dermatoses.

I. LOCALISED PRURITUS, HYPERAESTHESIAS,
NEURITIS, NEURALGIAS
In previous chapters we have had occasion to lay stress on the z%na]n
gesic effect of radium. One of the first results obtained in painful

epitheliomata and cheloids is relief of pain. The present chapter will
242
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:"hlk patient, aged 36, was sent to us by Dr. Hallopeau with an anal
pruritus which had begun twelve years before. All the methods
f_}f treatment previously tried had failed. The anus and perineum,
In consequence of scratching, were the site of slight transitory inflam-
mation, but there was no lichenification. The pruritus was slightly
external to the anal orifice. Apparatus No. 16, simply enveloped in
rubber tissue, was applied for a quarter of an hour to each side of the
anus and the perineal region. This application reduced the inflam-
mation. Eight days afterwards No. 1 (with rog mm. of aluminium)
was applied for ten minutes to the anus, the buttocks having been
previously firmly drawn back. The itching diminished, and disap-
peared within a fortnight. The patient having felt a slight return of
the trouble in the course of the following month, apparatus No. 2 was
applied for fifteen minutes, wrapped in }; mm. of aluminium. The
itching was permanently allayed, and has not since returned, although
the treatment took place fifteen months ago.

2. Pruritus and hamorrhoids.—Anal pruritus often has a
hzmorrhoidal origin, and the action of radium on the blood-vessels
can be made use of for the hmorrhoids, whilst the analgesic action
15 exercised on the pruritus and accompanying pain.

A man, aged 48, was attacked by wvery severe pruritus ani at
periods corresponding to the hemorrhoidal congestion. He had been
suffering from attacks of internal h@morrhoids for about twenty years,
and pruritus was always excited on these occasions. For several
years it did not entirely disappear between the attacks, so that scratch-
ing, unconscious during the night, led to frequent waking and insomnia,
with excoriation and anal fissures.

The radio-uterine apparatus, described further on, was well adapted
to this region, since, by means of its stem, it could be made to act upon
the whole mucous membrane of the anus, and by its cup it could be applied
flat on the radiating muco-cutaneous folds of the anal orifice. This
apparatus, after being wrapped in a lead sheath of [, mm., which
was itself covered with rubber, in order to intercept the secondary
rays, was introduced high up into the anus, in such a way that the
cup was adapted to the orifice. It contained g cg. of radium 5uI.phate,
with an activity of 500,000, and was left in place for fifteen m1n11j:es-:-,
ten days in succession. Thus the entire prurigim?uﬁ ha:murrhmf:lal
region was affected by rays which were at once suﬂicmnt]_y penetrating
—=since hardly any but * surpénétrant ” rays were emitted by the
apparatus—and sufficiently active, since the thickness of 0’5 mm. of
lead allowed hard [ rays to pass in large numbers. The itching was
considerably relieved in the course of the following month. No super-
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came -in supported by two persons. It was a case of hyperasthesia
of the whole cervical region, following herpes zoster. The cutaneous
elements of the zoster had almost completely disappeared. There
remained, however, an aggregation of reddish zones. Breathing on
the region was sufficient to excite a burning sensation, and the light
contact of a finger was unbearable, but pressure did not produce deep-
seated pain.

Apparatus No. 4 (p. 7) was applied, not without difficulty, for ten
minutes in six different places, an hour in all. After this treatment
the patient no longer felt anything unusual. She seemed much
astonished, and could hardly believe that such a result had been
obtained. This sudden cessation’of pain was very remarkable, and it
seemed at first that it must be attributed to suggestion. However that
may be, the patient dressed without difficulty and walked away by her-
self, without dragging at her collar, or being supported by her friends.
Two days afterwards the lady returned, lamenting the recurrence of
her trouble. There had been twenty-four hours of almost complete
relief, after which the hyperasthesia had returned again. It was, how-
ever, much less severe, and the sensations now experienced were those
of tingling rather than burning. Another course, identical with the
first, was followed by rapid alleviation, which lasted for twenty-four
hours. Then the hyperwmsthesia reappeared, but this time was still
less marked than before, and this occurred after each series of appli-
cations until the cure was complete. There were in all eight exposures,
with intervals of two days between them. There was no return of the
symptoms after the fifth, and those which followed were made by way
of precaution. Since then the patient has been completely free from
trouble, It should be noted that there was not the slightest surface
inflammation, during treatment or afterwards.

In this case it would be difficult to overlook the analgesic effect
produced by radium, and it cannot be attributed to suggestion, since
the repetition of the same applications led to the same results on each
occasion. The apparatus, selected intentionally, had a screen of {; mm.
of aluminium. A layer of cotton-wool was also interposed, so that
the radiation was composed of medium rays, and was well smtr:-d
to the treatment of the condition. Moreover, the application mn six
different places gave a sufficiently extensive total action. This 15 an
unusual form of hyperesthesia, on which the rays had a very soothing
effect.

5. Frontal dermatalgia.—A lady came to EﬂﬂSEﬂt us on July 6th,
1go8, with the following diagnosis from Dr. ]:irncq : Patf:hes of frur‘1tai
dermatalgia without defnite cutaneous lesions, with slight chloasma
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suited to radium treatment, for in each of the cases undertaken the
results have been similar to those obtained in the following case -

A man, aged 21, had been suffering from leprosy for four years:
he complained of pains on the external surface of the thighs, tibia,
anj:l feet. They continued night and day, but were worse at night,
being so severe that the patient could not sleep. He also suffered
from severe pain in the back of the hand and lower half of the
fnreaml. Application was made of apparatus No. 1 (8 mm. of
aluminium) for ten minutes, on as many places as were necessary in
order to cover the whole of the parts affected. So marked was the
diminution of pain that the patient was able to sleep the first night
after the applications, and by degrees the pain entirely ceased, and has
not recurred during the last year and a half.

Our inwvestigations, however, have not been confined to such mani-
festations of leprosy as these. We have treated visible lesions, and
the results obtained in the reduction of lepromata, although recent,
lead us to hope that radium may afford valuable help in getting rid
of the characteristic disfigurement of the face.

7. Intercostal neuralgia.—This affection involves more deeply
seated pain, and the results of radium treatment, although generally
successful, have been found less constant and less complete than those
mentioned above. A lady was suffering from extremely painful neuralgia
of the submammary intercostal region. The respiratory movements
were very painful, and coughing or sneezing occasioned acute twinges.
Apparatus No. 1, with a screen of {j, mm. of aluminium, was applied
for ten minutes, on as many of the places as seemed necessary. The
relief was very marked.  Three days afterwards treatment was resumed
with the same apparatus and length of exposure, and repeated once
more three days later. The last application was followed by com-
plete and final disappearance of the pain.

8. Sciatic neuralgia.—Two patients suffering from sciatic neuralgia,
treated in 1g05, were considerably relieved by radium. One of these
cases deserves special notice, for the technique adopted served as
the basis for our invention of the * cross-fire ”’ system. It was that
of a workman who could only come three times a week to undergo treat-
ment. He came from a great distance, partly on foot, and partly by
omnibus, and was much fatigued by the journey. The conditions
under which the treatment was carried out were therefore quite ik
favourable, and yet decided improvement was obtained. The patient
__who at the time of his first visits was hardly able to walk—certainly
had much greater freedom of movement after twelve applicatinns.
Feeling better, he gave up coming on account of the loss of time. The
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treatment 1s less practicable when it is necessary to cover a large surface,
the length. of application for each instrument being necessarily greater.

9. Articular pains.—These often respond well to radium treat-
ment. Soupault had grasped the value of radium in articular inflam-
mation when, at the Société Médicale des Hoépitaux, in 1904, speaking
of the analgesic properties of radium, he said that articular affections
having a chronic or subacute course, such as gonorrheeal arthritis,
seemed to benefit greatly by radium treatment. We have ourselves
collected several cases which confirm this statement. One, which dates
back to June 17th, 1903, is of special interest.

A working painter, aged 40, presented a gonorrheeal arthritis of the
left index finger, of the spindle-shaped type of Professor Fournier,
The patient could not bend the finger, and the arthritis caused him
great pain. He also suffered from chronic gonorrheea. Apparatus
No. 3 (p. 7) was applied for three minutes, on four different places
around the inflamed joint. The patient said that he felt relief
from the time of this first application. There were afterwards nine
similar exposures, distributed over three weeks. These only produced
slight cutaneous reaction. The swelling perceptibly decreased from
the second week onwards ; the patient no longer felt pain, and could
bend the finger slightly. Since then, the interesting works of Gy and
Dominici have furnished a large number of instances in which the analgesic
action of radium on articular pains has been abundantly proved.

The foregoing facts clearly show the benefit which can be derived
from this property of radium. Owing to the improved instruments
and technique now in use, radium can be used to relieve pruritus
and accessible local pains, whether superficial or deep-seated, provided
that they are not produced by general or central causes, and that
total radiations of great intensity or very penetrating rays are used.
The choice of technique must always depend on the depth to which
it is necessary to penetrate, the care that must be taken not to injure
the skin in any way, and the extent of the surface to be treated. It
is better to select large apparatus of great activity, making short and
frequent exposures without a screen, if the lesions are superficial and
extensive ; longer applications with a medium screen if they are deeper
and extensive ; and, lastly, very long exposures, with extremely dense
filtering, for deep-seated localised lesions. However, in some caﬁscs}
appreciable benefit may be obtained from instruments or “ toiles ” of
weak activity, left in position for long periods with light screens.*

* Note by Dr. Wickham.—MM, Teuliére and O. Claude have recently obtained good results
in gomorrheeal arthritis by enveloping the joint in radicactive mud. This mud is the
residunm of non-silicious uranium ores. It has'very little radioactivity.
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centre of the !‘nm_wr lesion. The patient consulted a specialist, and
after the application of various ointments and plasters the relapse
became aggravated, and the old patch formed again. Radium treat-
ment was Lthen resumed, with a screen of (§, mm. of aluminium. The
inflammation disappeared by degrees, and for two months no further
recurrence has taken place.

We will choose from among our most striking cases two of typical
neurodermatitis ; one situated on the nape of the neck, the other on
the upper internal surface of the thigh.

() Neurodermatitis of nape of neck (Plate XX).—A girl of
25, sent to us by Dr. Triboulet, had suffered from a neuro-
dermatitis for six years. It occupied the whole region of the nape of
the neck, and extended to the scalp, where there were numerous pruri-
ginous papules. This patch, with its clearly marked limits, its thicken-
ing, quadrillated surface, and papules excoriated by scratching, was
absolutely typical. The itching was very severe. In the lower part
of the neck, on the left side, there was another small isolated
patch. The treatment was exceedingly simple. Apparatus No, 2 was
applied for ten minutes on the large plaque on the nape of the neck,
then, after an interval of five days, No. ¥ was used twice for three
minutes. No. 7 was applied to the small isolated spot for three
minutes on three consecutive days, and once only for five minutes to
the papules on the scalp. Immediately after the first applications
the patient experienced considerable alleviation of the itching.
The pruritus then completely disappeared. The whole diseased
surface underwent modification, as shown by the lessening of the
characteristic symptoms. The skin became softer, the quadrilla-
tion less marked, and the shiny appearance disappeared. The lesions
continued to Improve, so that at the present time, twenty months after
treatment, it is impossible to find the slightest trace of the former
eruption on the skin.

" (2) Neurodermatitis of thigh.—A lady, aged 40, suffered from
very severe itching on the upper and inner surface of the left thigh.
This was a case of the well-known dermatitis of the thigh. No
treatment—not even that of X-rays—had effected any permanent
alleviation. The diseased surface was very extensive. Apparatus
No. 1 was applied for two minutes, six times on each spot, with
one day’s interval, and there was very marked improvement for
five or six months. A relapse was treated by the same method, and
the disease appeared to be permanently cured. It should, however,
be noted that very pronounced pigmentation, which faded away by
degrees, was produced at first.
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two instruments at once would have enabled us to reduce the total
lenlgth of the exposures, and the same object could have been attained
quite as well by adopting our usual plan, which consists of applying
]]ﬂ“'é.il'[ul appnrai_:us for three minutes, three days in succession, and
n:nakmg three series, each at an interval of a week. Thus each applica-
tion ul':}u!d be comparatively short. When the lichenification is very
deep, it is advisable, as we shall see, to complete the treatment by
one or more series of applications with instruments covered with (' mum.,
of lead. The most penetrating rays will influence the deep tissues, their
object being to prevent any risk of relapse.

(2) Chronic eczema of upper limbs.—Permanent results, and
even continuous relief, are generally more difficult to obtain on the
hands, and yet in the case of many of our patients occupied in manual
work, whose treatment was completed long ago, there has been no re-
lapse. The following are some examples:—

i. A hairdresser came to us with a lichenified eczema of the back of the
hands. The eczema had existed for about ten years, and for the last
two had been treated at the St. Louis Hospital, but without success.
The patient did not conceal his incredulity as to the efficacy of the
treatment. He said that nothing could cure him, and that he only
allowed himself to be treated because he had a little time to spare.
Apparatus No. 1 (y4; mm. of aluminium and a sheet of rubber) was
used on each place, for four minutes the first day, three the second,
and two the third. The following week there was a second series of
three applications, three minutes on each place, with the same apparatus,
on alternate days. A month afterwards nothing remained but a little
redness of the external surface of the left middle finger, with slight itch-
ing. The square apparatus No. 3 was applied for three minutes on
the reddest point, and for one minute on some small isolated spots.
From that time (March, 1ge8) the patient resumed his occupation,
and although his work necessitates frequent washing of the hands,
the cure has been maintained.

ii. A patient, aged 52, suffered from eczema of the palmar
surface of both hands, accompanied by severe itching (Figs. 63 and
64). On the right hand the eczema had been present for eight years;
on the left the lesions had only appeared a year before. The skin
on the right was hard, red, and cracked, and in places covered with
scales. There were several painful fissures, so that the patient could
not close his hands, and only used them with difficulty. On washing
them, the itching and burning sensations were very severe. Various
methods of treatment tried at the St. Louis Hospital had failed to
relieve his complaint, which made him to some extent helpless.
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The radium treatment consisted mn two courses of :1pp1u';_51mn; ‘..'T-I'Ltltl
an interval of eight days, for six minutes on m.l-h. 1ji:l‘f?.'.111]1w .|[ ays ;11
succession, of No. I apparatus, xw-ith_ an H.h”m.mm.” 5( [..‘I.L.u III,,,”1_111 :
thick, covered with rubber. The object of this light screen .mlh 1:1
reduce the number of very weak rays, and to allow of rather longer

Figs. 63 and 64.—Chronic eczema.
action. After the first series, improvement was shown by diminution
of the itching and greater softness of the skin in the palmar
region ; the fissures began to heal, and the fingers to bend more
easily. We had decided to undertake a third series, in order to
follow up this improvement, but the patient—who was living in the
country—informed us that, to his great regret, he could not continue

the treatment, on account of an attack of shingles. Having been
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cured of this, he wrote to us two months afterwards that the im-
provement in the eczema had become more and more marked, and
that the itching had disappeared. The skin of the palmar l:eginn
had recovered its normal aspect, and the fingers could be bent freely,

(3) Chronic eczema of face.—FEczema in this position is perhaps
the most inconvenient and difficult of all to cure by the ordinary derma-
tological methods, but we shall see that obstinate lesions of long
standing yield to radium treatment with extraordinary rapidity,
“-'.ithuut dressings or any special precautions. One of the most con-
vincing cases which we have had formed the subject of a paper by
M. P. Combres * (Figs. 65 and 66).

““On April 8th, 1908, a man, aged 50, came to Dr. Wickham’s clinic at the
Laboratoire Biologique du Radium, with chronic eczema of the face, from
which he had been suffering for twelve years. On examination, deep inflam-
matory infiltration of the tissues was observed, showing very intense
redness and cedema on the surface of the superciliary, palpebral, malar,
nasal, and labial regions ; similar lesions being also present on the back of
the right hand, the surface of the metacarpo-phalangeal articulations, and
the dorsal surface of the left ring finger. This was a lichenified eczema, the
frequent acute outbreaks of which produced very severe itching. The
patient had tried various kinds of treatment, which had only given him
slight temporary relief. This failure had induced him to try radium.,

“ Apparatus No. 1, which is very powerful, was applied without a screen,
and the whole radiation was used, with a majority of weak and medium
rays. The applications were made on the face and hands of the patient,
for three minutes on each place affected by the eczema, during three
consecutive days. In this short period, the rays which chiefly acted were
a and soft and medium §; ie. those of weak and medium penetration ;
the ‘surpénétrant * radiation, composed of hard 8 rays and y rays, scarcely
needed to be considered, owing to its weak quantitative value, which' re-
quires very long exposures in order to take effect. One might have thought
that these weak and medium rays would produce inflammation, but this is
the case only when the doses are wrongly proportioned. In this particular
instance, on the contrary, the eczematous tissues, which are so fragile and
sensitive, were improved and freed from congestion without the least surface
reaction. On the twelfth day the pruritus and fissures had disappeared,
and the lichenification was considerably reduced. The patient, acting against
our advice, returned to his home at Grenoble before a more permanent
result could be obtained. The cure, however, remained complete for six
months.

“ On November 25th, 1908, he returned to Paris for treatment, the eczema
having relapsed a month before on the same parts of the face, although
this time the hands were intact. The supervision of the treatment was

* Combres : La Clinigue, March, 1909,
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We operated with the same apparatus H:m,i. -tﬂl.]m.il.:lﬁsi::
in April, by a course of applications for three nun.1_1:r;es_. three ‘.Ll:} ;t in n-,m(_lcl:l d;-i q_'
Between the fourth and ninth days we were Surpl ised to m-'mi:L m.g_tt ;sl. ; :‘ - } :
appearance, first of the pruritus, and 1}11:11 of most of 1_!1& in 1m21: r.1 i-, .{}Fi TL
toms. The deep-seated infiltration still Jl'cmmnc}i. The t“tf] -~ ;_ ir_u.l.;(lmrtt;:l_
65, 66) show the condition of the face, with an interval ;mf ”“I-L.L:L}h H_j b :n
them. The patient believed himself completely L‘1:13'cr1, ut we .u,uﬁ:"LILE er -.11_
convincing him of the need of further treatment. Ihree ﬂu;:-1:1]43.]m|:{11‘:.1._:1.r sel lib-
of exposures were then made : the first two acmrflllng t[iﬁ the method p E‘jr'li‘.-u_-; ¥
described, with an interval of one week, and the third with the same apparatus,
but covered with ¥ mm. of lead, five rounds of black pa;‘nelr, and a sheet of
rubber. Bv means of this screening, the available radioactivity was reduced to

entrusted to us.

A

Figs. 65 and 66.—Chronic lichenified eczema.

about 7,500, and composed only of hard § rays to the amount of 30 per cent.,
and 70 per cent. of y rays. We left the apparatus for fifteen minutes on each
place, and repeated the applications for eight days in succession, so as to act
on the deepest portion of the tissues. When the patient left us his face no
longer showed any sign of the former lesions, and the skin had recovered
its normal appearance and suppleness. This typical case confirmed similar
results which had already been observed by Drs. Wickham and Degrais. It was,
indeed, astonishing to see lesions which are usually refractory to dermato-
logical methods yield so rapidly and easily to treatment. No other medica-
ment was given, and the patient took no special precautions. He was merely
recommended not to use soap when washing.”

This result, if it had been a solitary instance, would have been of
little importance ; but it has been confirmed by others.

A printer, aged 27, had had chronic lichenified eczema of
the face for seven years. It improved regularly in the spring, and

reappeared at the beginning of each winter. The last eruption, about
R
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which the patient consulted us in February, 1goy, dated from October,
1906, and was particularly severe and irritable. Up to that time no
treatment had relieved it. The whole face—particularly the eye-
lids—was affected by severe inflammation: the skin was thickened,
brownish red, and lichenified.

Apparatus No. 1 was used for three minutes on each place, for three
successive days, except on the eyelids, where the applications were
only given for two minutes. After this first treatment the patient
noticed great improvement; the relief was so great that, after
weeks of insomnia, he was at length able to sleep all night. Eight
days later a new series was given similar to the first, and this
time it was followed by complete healing. In June, 1907, a few points
of relapse on the upper lip, the labial commissures and forehead, led
us to undertake a repetition of the treatment. In December, 1907,
a much later date than usual, the patient began to feel slight tingling,
which increased every day. He complained of pruritus, affecting the
whole face, but much less severe than that of his former winter attacks.
The face was slightly erythematous. Treatment was again instituted
as at first ; that is to say, two series at intervals of eight days, three
minutes on three consecutive days. From that time the cure seemed
to be permanent, for the patient passed the winter of rgo§ without
suffering from any eruption.

(4) Eczema in young children.—We must now mention a remark-
able effect of radium. We have hitherto spoken of chronic eczemas
in adults only, but radium has been successfully employed even for
infants, whose tissues are extremely sensitive. Moreover, scratching and
the friction of the clothing are apt to interfere with any therapeutic
measures, and maintain the refractory character of the disease. In
March, 1go7, a child of eight months was brought to us with extremely
pruriginous eczema, covering the whole face (ears, evelids, nose, and
lips) as well as the scalp. It was in a deplorable state, such as is often
seen in the clinics of the St. Louis Hospital. The pruritus occasioned
constant scratching. The lesions were oozing and l?leedfng, and in
parts covered with crusts. The general hea}th was impaired by loss
of sleep and appetite, owing to constant irritation of the nervous system.
Various methods of treatment had had no effect. As we had not yet ven-
tured, in the case of infants, to apply radium to such acute and
sensitive lesions, we tried in succession, for six months, the ordinary
therapeutic methods, special diet, very careful hygienic measures,
Langlebert’s ouataplasm, wet compresses, marsh-mallow, elder, sweet
almond oil, casein, vaseline, zinc oxide, and various powders. These
were applied regularly and systematically, but were all quite useless.
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Apparatus No. 1 was applied for three minutes on each place, three
days in succession. Two months afterwards there was no longer itching
or scaling. Two fissures, one at each commissure, had just reappeared ;
but the circumference of the lips remained in good condition. Apparatus
No. g was applied to each fissure for five minutes on each place, in four
exposures, with one day's interval. Rather severe inflammatory reaction
of the surface was produced, and the unfortunate patient feared that
the whole eczema would return. But the inflammation subsided a fort-
night afterwards, and then disappeared, leaving very supple tissues,
and in a month the labial commissures were completely healed. The
lips had recovered their normal appearance, and the fissures had dis-
appeared, the brownish colour of the circumference of the lips having
given place to a normal tint. The patient, when seen again recently,
remained well.

(6) Refractory seborrheeic eczema of retro-auricular grooves.
—A patient was attacked several years ago by a refractory seborrheeic
eczema of the retro-auricular groove on both sides. This lady had come
from the country several times to undergo X-ray treatment, but the
results had not been entirely satisfactory. A fresh eruption, with abun-
dant oozing and very severe itching, brought her to Paris, and radium
treatment was suggested. Apparatus No. 7, covered with rubber, was
applied for three minutes on each place, three days in succession. The
patient could not devote more time to treatment, and we considered
these doses quite insufficient. She wrote, however, several months after-
wards to say that the itching had ceased since her return home, and that
the eczema was, in fact, healed or cured for the time, which had not
been the case for many years. .

() Indolent non-pruriginous eczema ip scrofulous subject.
A patient, aged 19, had suffered in early childhood frnr_n suppurating
adenitis, which had left a chain of enlarged cervical lymphatic glands. The
condition of the left apex was suspected. In winter he t.:unstuntly
caught colds, which lasted several weeks. During th:? previous three
years peculiarly indolent non-pruriginous eczematoid patches had
slowly developed on the back of his hands. There were three on each
hand, the size of a two-franc piece. His mother, a midwife, hal::l used
various kinds of treatment without success, and he was ad'-,-'ls_ec_i to
try radium. Apparatus No. 4, enveloped in §; mm. of aluminium,
a,r;d in a sheet of rubber tissue, was applied for half an hour on each
place, three times in three weeks. A stronger dose .th:u_l 'L'ISll_il] was
chosen, on account of the indolence of the lesions, which, in this case,
required considerable modification. The object of the screen was to
procure a little more action on the deeper portion of the derma, with-
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i1'lritubll:. After radium treatment it rapidly subsided, and the eczema
-::lld_ noft reappear in the course of the summer. At our first ex-
amination, the legs presented, in their lower half, an eruption of small
vesicles and papules excoriated by scratching, which was the only thing
that afforded relief to the very severe itching. During the examin-
ation we saw that the dorsal surfaces of the feet and great toes were
covered with small drops of sweat, which were easily distinguished from
the oozing due to the eczema.

Apparatus No. 1 was applied, for three minutes, on as many places
4s were necessary to treat all the affected parts, an hour being sufficient
to cover the whole of the lesions. An aluminium sheet of }; mm.
was interposed between the instrument and the skin. These applica-
tions were renewed three days in succession, making a total of nine
minutes on each place in three days. From the time of the third, the
itching ceased, and the oozing appeared to have decreased. On the
eighth day the lesions were much improved, and freer from conges-
tion. A similar series of applications, made twelve days afterwards,
gradually brought about the disappearance of the eczema. The object
of a third course, after another interval of twelve days, was to make
the cure permanent. This technique has given us the best and most
rapid results.

GENERAL CONCLUSIONS

Our cases have enabled us to formulate a few general indications,
the chief of which are as follows :—

Rays of weak and medium penetration have a favourable selective
action on certain inflammatory pruriginous dermatoses of the eczematoid
type, which may heal without the production of reaction. This latter
consideration should be emphasised, since, contrary to expectation,
not only do extremely sensitive pathological tissues bear the action of
the rays without becoming more inflamed, but inflammation in them
is even allayed. This fact negatives the exclusively destructive
rdle to which one might be tempted to limit the action of weak and
medium rays. We cannot ‘too often repeat that it is the dosage
alone which regulates the production of superficial inflammation ; and
in this group of eczemas, in order to avoid reaction, it will be suffi-
cient to reduce the length of the applications in inverse proportion to
their total radioactive intensity. The possibility of applying radium-
therapy to large surfaces has just been shown. By employing several
large varnish or “ toile” instruments simultaneously, a whole arm or
leg, for instance, can be covered In one or two hours, thanks tn::‘the
brevity and convenience of the applications. After studying various
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tangere, we did not obtain good results. It is true that we have not
yet studied the technique of the frankly acute varieties sufficiently to
allow us to formulate any conclusions in this respect. The isolated
elements of prurigo, if not too numerous, may be treated with advan-
tage. In three cases in which they were aggregated, we were very
successful in alleviating the itching.

The chief factor in the cure is certainly the suppression of the pruritus.
The analgesic action mentioned in the previous section first comes into
play. This explains the remarkable action of the rays on neuroder-
matitis. The eczematoid tissues are then no longer exposed to the
perpetual scratching which keeps up inflammation, so that when once
this analgesic effect has been obtained, there are several reasons which
explain the rapidity with which the eczema sometimes disappears ;
namely, the cessation of scratching, the special modifying action of the
rays, and their power of freeing the infiltrated cells from congestion.

We have never had reason to regret the use of radium, and this is
due, we think, to our constant care to avoid any superadded inflam-
mation of the surface. In spite of this line of action, which should be
considered a general rule, we have sometimes unintentionally given
excessive doses, and produced secondary reaction, ten to fifteen days
after the applications. This has had no unpleasant consequences, but
it is necessary to recognise it, and not to mistake it for relapse. It can
be allayed by the use of emollients. In individual cases of neuro-
dermatitis, and in some instances of lichenified eczema, pigmentation,
which is somet mes rather marked, follows the treatment, but disappears
in course of time. This complication may generally be avoided by
carefully keeping below irritative doses, and by working slowly and
patiently.*

* We desire to offer our special thanks to Dr. de Beurmann for the large number
of cases from his own clinic which lie has entrusted to us.
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Yo mm. F'f Eli!.lﬂ'!iﬂilll’l'l, und‘b}’ rubber tissue. A fortnight afterwards
a new series, similar to the first, was begun. The itching ceased after
the first series ; then the scales, which had been abundant, no longer
appeared, the redness diminished, and in about two months the skin
recovered its flexibility and an almost normal appearance.

Action on the scalp must be quite superficial, for fear of causing
permanent depilation.

A patient suffered from inveterate psoriasis of the scalp. It was
no sooner removed by wvarious kinds of ointment than it reappeared.
With radium, recurrence did not take place until more than six months
afterwards. Apparatus No. 1 was applied ten times, for three minutes
each day, wrapped in ,§; mm. of aluminium. Rather too strong in-
flammatory reaction was produced. It showed itself in the form of
slight cedema, erythema, and a tingling sensation: but it was not
followed by a crust, and it disappeared in a few days. The psoriasis
did not at first seem to improve in proportion to the radioactivity used.
However, favourable modification was gradually brought about, and
it finally disappeared. The hair, which had partly fallen off in conse-
quence of the applications, grew again.

For the treatment of psoriasis of the nails, as Blaschko has clearly
shown, radium is specially useful, and will be found superior to other
therapeutic agents. Its power of penetration enables it to act through
the nail on the subjacent keratosis. A patient had succeeded in healing
without difficulty, by the ordinary methods, various eruptions of psoriasis,
from time to time developed on the arms, but for several years scaly
patches scattered over the fingers, and psoriasis of the thumb-nails,
were absolutely refractory, and could not be relieved in any way. In-
struments Nos. 5 and 6, with the interposition of {; mm. of lead, were
applied on each nail, for a total of five hours, divided into equal periods,
in the course of ten days. The keratosis was modified without visible
reaction, and the patient, when seen again a long time afterwards, could
be considered free from ungual psoriasis.

For psoriasis with marked keratosis on the hands and feet, elbows,
and knees, doses which affect the tissues more powerfully need not
be feared, slight inflammatory reaction being sometimes followed by
good results, If the keratosis is still more pronounced it will be p.{JS'Slble
to operate through lead screens, | to 'y mm., and to leave th.? instru-
ments in place for the required time, three to five hours, for instance,
for apparatus No. 1, in fractions of half an hour daily.

A patient suffering from psoriasiform parakeratosis l_md a murnd
patch on the left thigh, the size of a one-franc piece, with a I'Edd;lﬁh
base, covered with small scales. This was the only cutaneous lesion
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was smooth and even skin, rather more shiny than usual,
to be no fear of relapse.

Angiokeratoma. A girl of 21, one of Dr. de Beurmann's patients,
showed patches of angiokeratoma on the right hand. The back
uf‘the hand was studded with small lesions, and we treated these
points in succession by applying instruments Nos. 5 and 12 to each
of them, after surrounding them by our special protective ** caches.”
They were left in position for three hours. This seems a long time,
but it should be noticed that only a small part of the surface of each
of the instruments was used : and, moreover, we desired to produce
a certain amount.of inflammation. Reaction occurred in due time,

There seemed

Figs. 67 and 68.—Zosteriform linear ichthyosis.

fifteen days after the applications, and was shown by slight ulceration
followed by a serous discharge. Six weeks afterwards the angiokera-
tomatous lesions were replaced by small smooth surfaces, very slightly
scarred, and scarcely wvisible.

Zosteriform linear ichthyosis (Figs. 67 and 68).—A child of 7
presented, on the right side of the neck, a lesion of congenital
keratodermia, taking the shape of a long serpentine band, beginning
below the lobule of the ear, on which there were also some small isolated
lesions. When it reached the level of the angle of the inferior maxilla,
this band divided into two branches, which afterwards met again,
enclosing a lozenge-shaped area of healthy skin. The point of union
of the two bands was a mass of about 1 square cm., to which another
and more extended mass in the shape of a comma was appended.
This lesion was dark-grey in colour and was formed by the juxta-
position of small keratotic elements, measuring about 3 cubic mm.
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[t was evident that the destructive power of radium was required

in this case.
Applicators Nos. 7 and 16 were left in position for four hours on

i

each place, being provided with *“ caches *’ which exactly fitted the shape

Figs. 6g and jo0.—S5ymmetrical palmar keratosis.

of the serpentine bands. Inflammatery reaction occurred, followed by
cure 1n some parts, but only improvement in others. Two months
and a half afterwards apparatus No. 16 was applied for the same period

fig. 71.—Cure of palmar keratosis

on the few small points which still persisted. The present state of
the lesion is very satisfactory, as only a few whitish n

We have had to treat several similar
so with successful results.

1arks remain.
cases, and have alwavs done
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Symmetrical palmar keratosis (Figs. 69 and 70)—A man of 29
had suffered for several years from numerous crusts on the palmar
surface of the hands. The skin was thickened, and presented deep
cracks on the ‘right side, particularly on the surface of the metacarpo-
pillalangeal articulations. On the left there were similar lesions, but
with fewer fissures. The patient could neither open nor close the
hands completely, on account of the pain caused by such move-
ments.

.ﬂpparatuﬁ No. 1, with }; mm. of lead, was applied for twenty
]‘ﬂ]I’ll:ltE':? on each place, five days running. On the fifteenth day it was
PDS?Ib]E to extend the fingers without great pain, and it therefore seemed
desirable to try another series, but only for fifteen minutes in each
place. This second course was sufficient to bring about such healing
as is shown in the photograph (Fig. 71). The patient resumed work,
and, as he was obliged to put his hands frequently into water, some
cracks reappeared. We then made applications of three minutes,
with apparatus No. 1, in five places, on each hand, for three succes-
sive days, repeating this course of treatment eight days afterwards.
From that time the cure seemed permanent; a return to the normal
condition was observed, and during the several months that have
since elapsed there has been no recurrence.

Localised lichen ruber planus.— In consequence of the results
which we had obtaimned in various chronic skin affections, Dr. Milian,
who was taking Dr. de Beurmann's place at his clinic at the St. Louis
Hospital, entrusted to us the treatment of a young girl suffering
from several patches of lichen planus on the back of the right hand.
Being obliged to do manual work, she was very anxious to get rid of
the eruption. It consisted of one large patch and three smaller ones,
with the typical objective characters of lichen planus. There was no
eruption on any other part of the body. This localisation was curious ;
it is, however, met with occasionally, and is very refractory.

Radium applications were begun on December 14th, 1906, and renewed
every day until December zoth. Each of them lasted forty-five minutes.
We applied apparatus No. 4 on the large patch and No. g on the others.
These instruments were covered with aluminium screens, and sheets
of rubber. The tissues became quickly modified under the influence
of the rays, and an erosion, covered by a crust, was produced on the
surface of the patches. On January 15th complete healing was obtained,
but with some whitish discoloration of the skin, indicating slightly
cicatricial tissue. Urged by the patient, we had hurried on the treat-
ment rather too much, and considerably weaker doses would have been

quite sufficient. Nevertheless she and her parents were satisfied with
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successful in similar cases, for which, in the general estimation, it was
necessary to produce slight irritation, in order to cause slight contraction
of thfe._ vessels. By a similar astringent process, frequently renewed,
but using the slightly penetrating « rays and soft and medium S, we
have also obtained important results; but we think that a small
number of medium (3, freed from the «, and from a portion of the soft
B, and, on the other hand, reinforced by the action of the v and hard
B3, represents the best combination for the treatment of these lesions.
Although it is advisable to avoid too much irritation—and it is known
%mlw irritable such tissues sometimes are—and not to act too energetically,
It 1s necessary, on the other hand, to act at a depth of half a centimetre.
This is the best means of acting effectively on ths base of sebaceous
lesions. For astringent action applicators Nos. T and 2—which are
very powerful and have a large surface—should be used, either uncovered
or covered with light aluminium screens, from }; to 4 mm. thick.
It is necessary to intercept carefully all the secondary rays by adding,
in the usual way, discs of paper and fine rubber. This is the best
method of lessening any risk of inflammation and consecutive pigment-
ation. The exposures should be short ones of three to fifteen minutes
each, renewed at intervals of one day. After five or six applications
there must be an interval of ten to twelve days before resuming treat-
ment. When inflammation occurs, all treatment should be stopped
until ten to fifteen days after its cessation. In order to act at some-
what greater depth without causing revulsion, by means of a larger pro-
portion of hard and medium 8 rays, and by reducing the total intensity,
we advise lead filters of |, to % mm.; apparatus No. 1 would then be
left in position, according to the thickness of the screens, either for
fifteen minutes every day, for five or six days, or for thirty minutes
every three days, five or six times for each series, and in several
courses.

Acne rosacea.—A girl of 16 came to consult us about an obstinate
acne of the face. It had begun four years before, and during this
time none of the measures adopted at the St. Louis Hospital had
proved satisfactory. It covered almost the whole of the face, with
confluent inflamed and pustular acne lesions on the chin, left half
of forehead, and upper half of the cheeks. We first expressed
some of the comedones and opened the pustules. This preliminary
cleansing was mnecessary, since the rays act better on areas in-
fected by the staphylococcus if the areas are E*:\:pﬂsx:?d. The
right malar region, where the eruption of pustules and _mdumtfd
elements was constantly occurring, was the first part subjected to

treatment.
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lend themselves very "ﬁjell to the application of the laminated apparatus,
Several cases of ch:“crmc blepharitis have thus been rapidly improved.*

Syphilis.—Radium seems able to render good service in the local
treatmn_ﬂ:nt of .refractorj,r S?thiliti{: lesions. Syphilides are occasionally
!'net with which, for various reasons, resist ordinary treatment, and,
in some cases of this kind, radium has appeared to promote and
accelerate healing.

In I‘lria}r, 1905, a patient was attacked by syphilis of malignant appear-
ance, 1n relapsing eruptions which resisted general treatment. He
presented on the forearms some large papular lesions, which still per-
sisted after six weeks of mercurial treatment, with doses which could
hardly have been exceeded. Local treatment by radium was pro-
posed, and every growth had disappeared five or six days after being
irradiated by apparatus No. 3 (p. %), applied directly for fifteen
minutes,

A woman presented herself at Dr. Wickham’s clinic in October,
1906, having on each buttock, in the neighbourhood of the anus, large
masses of vegetating papulo-hypertrophic syphilides, which, in spite
of local and general treatment, were very slow in disappearing. Radium
was tried, and the right buttock treated; eight days afterwards the
syphilides had completely disappeared. Those situated on the opposite
cside, which had not altered during this time, were in their turn treated
and healed during the following week.

A patient came to Dr. Wickham in April, 1905, who had been
regularly treated with injections of grey oil, without success, for
an ulcer of about 1 square cm., situated on the penis, which
had at once been diagnosed as an ulcerating syphilide. The lesion
was comparatively indolent, and on account of the resistance to
treatment, we began to doubt the correctness of the diagnosis. Two
months had passed since the last mercurial injection, and no alteration
had taken place in the ulcer. A small radiferous * toile,”” about 1 square
cm., with an activity of 8,000, was fixed in place, and left on for
forty-eight hours, above a dressing of cotton-wool 1 cm. thick. In the
course of the next fifteen days, the ulcer became medified, scarred over,
and finally disappeared. The diagnosis of syphilis was afterwards con-
firmed, the patient returning some months later, suffering from further
syphilitic lesions. .

A man was suffering from peribuccal, serpiginous, ulcerating relapsing
syphilides (October, 1906). We commenced general treatment. Radium

[PART III

* Note by Dr. Wickham.—Since this was written we have had gqu[i results in cases of
acne rosacea, and confluent and hypertrophic acne, and, in my opiuion, radium is more
beneficial in such cases than other methods of treatment.
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of biniodide and radioactive grey oil, which we have used for about
thirty patients,*

Varicose ulcers.—We commenced the treatment of varicose ulcers
by radium with the easy and rapid cure of a case which had previously
proved refractory.t But in this instance the ulcer was small. In
other lesions of the same nature, occupying larger surfaces, the results
have been wvariable. In two painful cases the burning sensations were
allayed, but the ulcers only healed over very slowly. In the others
there was improvement, and cicatrisation up to a certain point, which,
however, never resulted in complete healing. For extensive ulcers
with thick walls and a wvaricose base, it is well to use medium Tays,
with a screen of 5 mm. of aluminium to ,!; mm. of lead, without any
hesitation as to the production of a certain amount of inflammation.
This may even be beneficial, by stimulating the sluggish nature of the
lesions.

Papillomata, warts, vegetations.—Several papillomata of the scalp
have been healed by two applications, lasting thirty minutes each, with
apparatus No. 7. A papilloma of the tongue, also treated in 1gos, was
reduced, but more slowly. When warts are small, numerous, and scattered,
this treatment is scarcely practicable, for the instruments have a weak
output on account of their small surface, and the exposures required
would be too long. Moreover, it is rather difficult to surround such small
growths. Radium would seem to be particularly useful for aggregations
of vegetations requiring surgical operations. It is superior to other
methods, patients having been freed from these growths quite easily
and without pain.f

A man, aged 25, in November, 1906, had on the penis, at the base
of the glans and along the frznum, a series of confluent vegeta-
tions. Various measures had been tried for a year—scraping, galvano-
cauterisation, and various cintments ; but relapse had always occurred
in a very short time. Complete removal might have been effected,
but the patient was unwilling to submit to an anmsthetic. We applied
instruments Nos. 7, 8, and ¢ to the vegetations, after isolating them
by making windows in a protective *‘ cache.” The exposures were for
two hours and a half in all, divided into three, with a day’s interval.
An average reaction was produced, and a month afterwards the growths
had disappeared. They have not recurred since.

* Nofe by Dy, Wickham.—We have tried radium on “ primary sores,
heal more rapidly, and the secondary symptoms arc less marked. 4

+ Wickham and Degrais, Société Francaise de Dermatologie, July, 1907. ot

T Note by Dy. Wickham.—We have obtained excellent Fusults in the case of a thick, ¢ "-‘_iIP'l
seated and painful wart of the sole of the foot, for which no treatment but Irur.l-F surgica
removal would have been of any use, This was treated by strong doses of " surpéneé-
trant ' rays, followed by somewhat painful inflammatory reaction.

which seem to
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The trentm:frnt, commenced on January 23rd, 1907, was repeated
every day until February sth, inclusive. It lasted twenty days, and
consisted in the application of apparatus No. 1, for twenty minutes on
each _place_, with the interposition of a rubber-covered lead sheet, 13
mm. in thickness. The instrument was applied on the right and left
fmptﬂ-superciliary region, exactly above the eyeball, and on the temporal
region. The operation was simple, and was entrusted to the laboratory
nurse. As we had hitherto only used these rubber-covered lead sheets
as protective “caches,” by making openings in them, those about us
were surprised to see us direct the rays through the thickness of the
sheets themselves. Our object was to lessen the total intensity, to
avoid surface action, and to act very deeply. Moreover, the double
action on the forehead and temple proceeded from the idea, which
had already occurred to us at that time, of the importance of cross-
ing the radiations as much as possible, in order to multiply the in-
tensity of the most penetrating rays at a depth. These rubber-covered
lead sheets were similar to those which serve as protectors in X-ray
treatment. In this technique, we had, however, made the mistake of
allowing the secondary rays of Sagnac to act. These rays are pro-
duced, after the passage of the radiation through metals, in sufficiently
large quantities to inflame the surface, and there followed a slight, very
superficial erythema. M. Beaudoin has since taught us a method of
intercepting these secondary rays, which we at. once adopted for our
protective ““ caches.”

The patient returned to Marseilles on February 1zth. During the
course of treatment he seemed to see unaccustomed lights, and felt much
encouraged. On March 26th M. de M wrote to us that there seemed
ito be improvement ; but since then the patient’s condition has become
the same as before treatment. We give this instance only because it
marks our first attempt at filtering radium rays through a lead sheet.
Before this, since the beginning of 1g9o5, we had only used pads of
cotton-wool, and aluminium sheets, as screens. Our second trial, under
absolutely similar conditions, took place on November 6th, 1go7, in a
case of cancer of the breast sent to us by Dr. Triboulet, for which
we wished to avoid all surface reaction (see p. 146).

Exophthalmic goitre.—In March, 1905, our friend Dr. Abbé, of
New York, successfully applied his method of introducing cylindrical
radiferous tubes into tumours * in a case of exophthalmic goitre. After
the use of cocaine an incision was made in the median line, and then
the opening was enlarged by dissection, avoiding the large veins. ‘I‘I_m
tube could thus be introduced deeply into the central lobe, and left in

[PART 111

* So p. 40.







CHAPTER X
THERAPEUTIC RESULTS (Concluded)
VIIL. APPLICATION OF RADIUM TO GYNZAECOLOGY

Rapium is of great service in various affections of the uterus. This
has been clearly shown from the results obtained by other investigators,
as well as those which we have ourselves noted since the beginning of
1905, with regard to metritis, fibromata, and carcinomata. Owing to
improvements in the technique, which enable us to make use of the
various healing qualities peculiar to this metal, gynmzcology certainly
possesses in radium a new therapeutic agent of the highest value. It
was mnatural that radiumtherapy should be specially directed to the
uterus, for the properties of the rays are well adapted to the require-
ments of uterine lesions, Its analgesic, hemeoestatic, and decongestive
properties ; the action—destructive or simply alterative—of the rays
on diseased cells, according to the methods and dosage adopted ; and
the possibility of acting either on the surface or at a great depth,
without producing superficial inflammatory reaction, are all qualities
which, employed separately or in combination, should find frequent use
in gynecology. Moreover, the instruments themselves are admirably
adapted to the uterine regions, since apparatus can be devised of any
shape, and capable of carrying the rays into any part. When once an
instrument is in position, a tampon will easily fix it, and keep it there
for hours together, or even for whole days and nights. This therapeutic
measure seemed likely to prove superior to other methods of physio-
therapy, both in technique and radioactive energy. However, until
the appearance of the very remarkable communication made to the
Académie des Sciences, in 1906, by our friends Drs. Oudin and Verchére,
on the action of radium in uterine fibromata, metritis, and gonorrheeal
urethritis, the only paper of any importance which had been publishec!
on the subject of gynacological radiumtherapy was a note by Dr. Abbé
(1905) on carcinoma of the uterus. The former was reproduced a_nd
amplified in a paper by the same authors* and in gnt:ther_ on uterine
hemorrhage by M. Oudin alone.f Lastly, some interesting experi-
ments have recently been made in Dr. Tuffier’s clinic.]

* Oudin and Verchére, Ann. d'électrobiol., Oct. 31st, 1906,
Oudin, ikid., October, 1007, : :
‘I‘ulﬁm:, {.',m;grés Iuturruatinnal de Chirurgie, Brussels, October, 1905.
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Fig. 7z2.—Dr. Wickham's radio-uterine
apparatus (52 p. 43).

1. Thres parts forming the apparatus,

2. Base of apparatus screwed on. The depréssions
on the rods A and B are intended to be filled with radi.
ferous varnish, The varnish deposited in depression C,
however, is independent of the centre of the cup. The
LW :ﬂunp_’l':- at the extremities allow the divisions to be
unscrewed without touching the varnish.  The end which
t}.lﬁﬁn‘.ﬁ I]Il'-::-ll,!'.':]! eup C is [:-e:l'l'-.‘tlrn:d:ﬂ for the Inseriton |;,~|' it
mnd, The stem 15 mnserted inthe uterus; asa whole if
it is desired to treat the body, or without part A, for the
cervix alone.  The cup is il.i:l[:llil'll to the cervix, The
unserewed pieces can be used separately, or combined
with parts of another apparatus of stronger or weaker
radioactivity.

1 3. This figure shows the coneavity of the cup, which
may be used alone, like the ordinary flat instroments.

4. Lead or silver screen, which fits on the stem and cup.

€, Screen-tube serving for the whole stem, or one of its parts.

This radic-utering apparatus may be nzed for other treatment than that of the uterus, either entire
or in its different parts.
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it was a case of carcinoma of the cervix uteri, without invasiorr of the whole
nf_ the organ. The wound united admirably. It is now completely cica-
trised, and nothing remains at the top and to the right of the vagina, except
a kind of diverticulum, where some small red vegetations still exist. The
application, therefore, caused very rapid reduction of the tumour, and allowed
of a radical operation previously considered impossible.

" The second patient, aged 48, discovered for the first time in March,
1907, that she was suffering from an affection of the uterus. There was
then a red circular erosion on the cervix, which was not painful, but cozed
slightly, particularly when she was tired. Its existence had been discovered
by a midwife. The patient was examined six months afterwards, at Nice, by
Dr. Prat, who removed a small part of the tumour, and found that it was a
case of a uterine neoplasm. The cancer was operated on in Paris, in December
of the same year, by Dr. Tuffier. In June, 1go8, a slight relapse was observed,
for which radium treatment was suggested. When the patient was examined
on June 1gth, 1go8, she complained of oozing whenever she walked for any
considerable time, and wvaginal injections brought away puriform flakes.
Examination with the speculum showed that the wvault of the wvagina
terminated in a cul-de-sac, on the left side of which there remained the cicatrix
of the hysterectomy performed in December. This scar was thick and slightly
infiltrated, presenting small recurrent vegetations. On June 26th, 1go8, the
same apparatus was applied as in the preceding case, and was arranged
in the same way. It was left in situ for fifteen hours. As a result of
the treatment, abdominal pains and uterine colic were produced, and there
was also a discharge of some non-sanious substance which the patient com-
pared to glue. On June 2gth, the discharge was much less abundant, but
had not entirely ceased on July 1st. On July 1oth, the presence of some
carcinomatous vegetations was observed on another point at the vault of
the vagina, and dilatation with the speculum appeared difficult and painful.
The same apparatus was then applied a second time in the same way,
and left in place for sixteen hours, the application being repeated for the
third time on July 28th. At this time the patient continued to suffer
from discharges, but they were chiefly watery ; she complained of a ‘!’ﬁeling of
weight in the left adnexa. Some of the vegetations in the vagina were
clearly removed, but others still persisted. During August, nine applica-
tions were made with the same apparatus, but for a period of twenty-four
hours. The patient having left the hospital, she came every evcnling to have
the instrument applied, and returned the next morning to have it removed.
In September, improvement was already very marked ; almost the whole
cicatrix had become soft, the growths were much flattened, and 1hel haemor-
rhage entirely arrested. At the beginning of Dutqbcr, Dr. Tuﬁi_:—:-r had intended
to employ curetting for the few remaining vegetations, but finding, on the 26th
of that month, that improvement was taking place to a remarkable extent,
he finally abandoned all idea of operating. Two applications were again made
in December, which brought the total number up to twenty-three. The patient,
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great benefit to advise curetting in the first place, before applying the
mstruments.

In May, 1go7, we had to treat an inoperable epithelioma, which was
extremely vegetative and hwmorrhagic. The slightest touch produced
considerable loss of blood. In such a case, even when inoperable,
curetting is certainly indicated in the first place. The instruments
applied immediately afterwards, well secured by a plug of cotton-wool,
and left in place for twenty-four hours, will then be able to arrest the
h@&morrhage, for the heemostatic action of radium is very marked. We
have observed this in many instances. As regards carcinomata of
the body, or the whole of the uterus, a tube or the terminal stem of
the applicator should be introduced. This apparatus will be covered by
a screen, so as to give out only “ surpénétrant” rays, and may be left
in place for several hours every day ; it should be as active as possible.
In inoperable carcinomata with invasion of the neighbouring organs,
the *‘ cross-fire " method should be used by applyving concurrently to
the abdominal wall instruments having a flat surface and great intensity,
covered with T mm. of lead, and by frequently changing their place,
before the skin has absorbed too large a number of rays. In some cases
it will also be possible to act by way of the rectum.

If relapse occurs, the apparatus just mentioned may be applied
on the new growths, always using filters of about 2 mm. of lead.
It can then be left in position for several nights without incon-
veniencing the patient, or causing much irritation of the mucous
membrane.

To sum up, we think that radium, on account of the convenience
of operation, and great penetration of the rays, may be of the
greatest service in cancer of the uterus. It combines the following
advantages :(—

1. It can assist surgery, either after curetting, or shortly after a
radical operation performed as a preventive measure, or in the relapses
following hysterectomy.

2. It can act by its specific reducing action in cases where a cancer,
operable 1n itself, cannot be removed for other reasons, e.f. age,
weakness, heart disease, etc.

3. Lastly, it can diminish the pain, secretion, and hamorrhage,
and, to a certain extent, relieve patients in inoperable and hopeless cases.
Its use has sometimes even rendered carcinoma operable.

Fibromata and uterine haesmorrhage.—MM. Oudin and Verchére,
in their interesting work, mention the cessation of hz‘emﬂrrh'flge and of long-
standing and refractory discharges, and the partial reduction of tumours,
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before treatment, and the tumours of the lateral culs-de-sac are scarcely
perceptible. The diminution of the total size, and the mohility, seem to be
due rather to the absorption of perimetritis and inflammatory s'welling than
to the disappearance of the fibroma. Her general condition is excellent,
The patient, when seen again early in September, was in the same condition.
Menstruation had taken place in August, and lasted five days.”

The following is one of many cases of haemorrhage without any fibrous
tumour :

“ Mme. G——, married, without children, was ill for the first time in
May, 1905; she was sent to us by Dr. Barthélemy. Four years previously
metrorrhagia had commenced ; at first the courses gradually lasted longer
and were more abundant, and then the sanious discharge became permanent,
the patient having no longer any indication of the monthly periods. It is
usually a slight oozing, which, at any moment, on the slightest fatigue,
and often without any apparent cause, increases to such a degree that
the patient uses five or six towels during the day, and is often obliged
to lie down for twenty-four to forty-eight hours. Curetting was performed
in 1902, and was followed for three wecks by a cessation of the discharge ;
after which it began again. She then underwent fifty applications of electro-
lysis, which, from what she tells us, must have been very strong. The dis-
charge gradually diminished and then ceased, but reappeared fifteen days
after the last application, as abundantly as before. For eighteen months the
loss of blood did not cease for a single day, and the lumbar pains were almost
constant. In spite of this the general state of health is not bad. The patient
is stout, with a rather high colour. The uterus is slightly enlarged, but no
induration can be felt, and there is no fibromatous mass. On the contrary,
it is rather soft, and does not rise above the pubes. The cervix is enlarged,
but only slightly, and is not ulcerated. There 1s no displacement.

 From May, 1905, to January, 1906, I made twenty applications of electro-
lysis of twenty minutes each, with 20 milliampéres, in courses of three to seven
applications, using the positive pole. There was improvement in so far that
the profuse discharges were much diminished, but the oozing continued,
and the patient at last got tired, and did not come again.

In October, 1qo6, after the interesting results which we had obtained
in metrorrhagias associated with fibrous growths, I wrote to her, and
persuaded her to return. Since March the discharge had reappeared more
abundantly than ever.

“ On October 1gth, 22nd, and 26th I made three radium applications of
ten minutes each. After the first, the hzmorrhage was replaced by a reddish
watery discharge, which became less and less coloured, and ceased on
October 28th, but only to reappear on November Ioth. On the 1z2th and
13th there was blood-stained discharge, which stopped completely and spon-

taneously on the 15th. .
“ Opn November 22nd fresh exposure of twenty minutes. From December
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avold inflammation, necessitated too short and fre
is therefore necessary to have various sha
the passage in the best way.

2. The technique requires  surpénétrant rays. The fibromatous
tissues to be treated are thick and dense, and must therefore be per-
meated as thoroughly as possible with very hard rays. With an external
radioactivity of 4,000, composed only of hard 8 rays and v rays, if
no colic is produced, the apparatus may be left in place every other
night, in series of five or six exposures, repeated five or six times, at
intervals of ten days. For large fibromata these doses are insufficient,
but it is possible to act simultaneously through the abdominal wall
as follows. A wvery powerful apparatus is covered by 2 mm. of lead,
emitting a radiation of 4,000 to 6,000, and fixed each night on a different
place. Thus there will be combination by  cross-fire ”” of the * sur-
pénétrant ™ radiations, and great increase of their intensity at a depth,

On the whole, we consider that, if there is no special reason for a
surgical operation, and the case is not very urgent, it will be right to
try radium. Such attempts are nowhere more justifiable, since there
1s no risk, and the benefit may be great. In some cases, hemorrhage
and discharge are arrested, and the tumours are partly reduced, relieving
the patients from some of their subjective symptoms. The growths
become more mobile, being to some extent set free by the absorption of
the surrounding inflammatory adhesions.

[PART III

quent exposures. It
pes at hand, so as to penetrate

Metritis.—In chronic catarrhal metritis, the number of cases treated
is sufficiently large to warrant some conclusions as to the value of radium-
therapy, and different observers all agree on this point. In adding our
own cases, which amount to twelve, to those of our colleagues, we find
about thirty in which the result has been successful. Unfortunately,
some of these have not been followed up or seen again. Many of them,
however, were conclusive, and in these instances the symptoms of im-
provement have arisen in almost the same way. It would be difﬁ{;glt
to overlook the unmistakably favourable action of radium on metritis.
Under the influence of the rays, the eversion is lessened and the ha:m.nr-
rhage diminished, and, as a rule, the pain is arrf:stcfi, During the action
of the rays—possibly owing to mechanical irritation from the pressure
of the instrument in the uterus—uterine pains and colic are often pro-
duced, which compel modification of the technique, an_d lthc ‘adﬁptmn
of shorter applications. It is necessary IEIH,I‘EfLIl”}-" to distinguish these
pains from those due to the metritis, which dl_sa.ppear letﬂget]iffr after
the first applications. Several patients suﬁi?rmg from metritis have
seemed to be completely cured, a month to six weeks after the end of
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membrane, which did not adhere firmly, and was easily removed with
cotmn-w{_ml. On August 11th the vegetation on the anterior lip had com-
pletely L.hsappeared, and the mucous membrane of the os uteri seemed
]1.?511.’th}? in this place. On the posterior lip the ectropion had perceptibly
1_:11m1mshfrr.:l, but a small red spot the size of a lentil still persisted in
its middle portion, in connection with the uterine orifice. The hystero-
meter was easily introduced, without producing hamorrhage. More-
over, the cervix was entirely altered in appearance, having almost
recovered its normal shape and suppleness. There had been no hzemor-
rhage for a month ; the discharge had not absolutely ceased, but had
changed its character, being glairy, light in colour, and scanty. The
patient, when seen again two months afterwards, was in an excellent
condition. The appearance of the cervix was normal. The small erosion
of the posterior lip persisted, but there was no longer any discharge.
The pains and bearing-down had disappeared. We considered these
results very remarkable, for many reasons. This length of application
(eighty minutes in the vaginal passage and sixty minutes on the ectro-
pion, spread over three or four sittings, with an average of three days'
interval in the course of twelve days) represents an intensity of action
which would have produced severe inflammation on healthy skin. Total
radiations were used here, the weak rays not being intercepted. The
uterine mucous membrane resisted perfectly. It was reduced without
apparent ulcerative inflammation, and without subsequent contraction.
In this particular case we desired to test the resistance of the mucous
membrane, but in those previously treated we had interposed an alu-
minium sheet of }; mm., in a rubber covering, and since then
we have always suppressed the « and soft 8 rays, even when total
radiations have been used. The decongestive and hmmostatic action
was very marked in all our cases. As to the subjective symptoms,
although colic occurred during treatment and for some hours afterwards,
rapid diminution of the abdominal bearing-down sensation took place,
The next two cases confirm the preceding one.

A patient, aged 25, presented, in May, 1905, a chronic catarrhal
metritis of the cervix, with considerable ectropion. The same apparatus
was used as in the previous case, but wrapped in an aluminium sheet
of ;15 mm, in three folds, making a thickness of i, mm., the wh_cle
being kept in place by a covering of rubber. For the ectropion
we used the square apparatus No. 5 (p. 7) without a_ screen. In
nineteen days there were six applications of twenty minutes in the
cervix, and four on the ectropion for the same period. Improvement
took place rapidly, and, a month after the last application, we observed
the disappearance of the catarrh and the ectropion, except over a small
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of potash. Fjvc other applications were made under the same conditions
on the following days. By July 1oth the metritis was much reduced.

“In a case of muco-purulent metritis in a patient, aged 235, the cervix
was swollen and inflamed, and presented ectropion. ,

*“ Radium applications were begun on June 1gth, 1908, with a cylindrical
stem 25 cm. long, wrapped in rubber, and containing 2 cg. of radium sulphate
with an activity of 50,000. ‘The rod was left in position for 'twent}?—fuu;'
hours. For the three following applications, an apparatus was used with
an activity of 100,000. On July zoth the patient had only a very slight dis-
charge ; the lips of the cervix were still granular, but in better condition.

“For a purulent metritis, with abundant discharge, applications were
made, on June 2z2nd, of the rod covered with thin rubber, with an activity of
100,000, and left in place for twenty-four hours. Four exposures were given

at three days’ interval, and then two at an interval of a week. By the end
of the month the discharge had ceased.

“ For a metritis of the neck with eversion and sero-purulent discharge,
radium applications were commenced on June 1gth. A rod with an activity
of 500,000, covered with rubber, was left in place for twenty-four hours. Five
applications were made, at intervals of three days. On July roth there was
marked improvement, the discharge being very scanty. The ulceration
(eversion), which had not come into contact with the radiferous pencil, was

not modified. On July 17th the patient was cured. Since then she has
been seen again several times, and the disease has not relapsed.”

Technique.—The radio-uterine apparatus {fulfils the wvarious con-
ditions necessary for the treatment of metritis. It is easy to under-
stand the many advantages of this instrument, and we need not stop
to describe them. But the choice of suitable radicactive intensity is
important, and difficult to formulate. As a rule, the best plan is to act
with little or no irritation of the mucous membrane. Three methods
may be used in order to arrive at this result :

1. Stems covered with weak radium salt may be employed (50,000
or even 30,000). These radioactivities, ‘n which the « and soft 3 rays
will be intercepted by coverings and light screens of 0°01 mm. to 0’05 mm.
of aluminium, can be applied for four to six hours, spread over five days,
with one day’s interval.

2. Salts of very great intensity (500,000) may be selected, in which
the « and soft 8 rays will also be suppressed, and the apparatus left
in contact for five to ten minutes, on five or six occasions, with one
day’s interval.

3. These highly active salts, enveloped in sheaths of |1, to |, mm.
of lead or silver, may be left in place for five hours, on two different
occasions, with an interval of two days.

These are the methods which seem to us to give the best results.
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CHAPTER XI
PROPERTIES AND ADVANTAGES OF RADIUMTHERAPY

A NEW science can only be established when it is in possession of system-
atic methods of investigation, and no accurate conception can be formed
of it without knowing the processes which it employs. It is precisely
with the object of giving radiumtherapy a truly scientific character that
from the very beginning of our researches we have always paid the
greatest attention to methods and dosage. At the present time we
may consider that this branch of physiotherapy has finally emerged
from the empirical stage. From a physical point of view we are now
in possession of known and analysed forces ; we know what therapeutic
qualities are possessed by the rays. From a clinical standpoint, also,
we have learned how to use the apparatus, and what doses are necessary
to obtain certain results. These data, of course, are only definitely fixed
as regards their main lines ; much must always be left to the experience,
clinical acumen, and intelligence of the operator, especially in details ;
and here, as in all other therapeutic methods, the individual gualities of
the latter will determine the conditions of success, and bring about the
best results from this new agent. In order better to emphasise them,
we will now sum up in a final analysis the most important properties of
radiumtherapy—those, in fact, which constitute its claim to originality.

1. Selective action.—Radium rays have a selective action on cer-
tain diseased tissues, including carcinomata, angiomata, cheloids, eczemas,
and tuberculous glands ; they can modify such tissues without irritation,
or the production of superadded inflammation, by diverting the path-
ological process towards a process of repair. This action may be exercised
not only on easily accessible lesions, but also on those situated at con-
siderable depth. A subcutaneous malignant neoplasm, for instance, may
thus be favourably influenced, without any irritation of the skin.

2. Destructive action from a therapeutic standpoint.—By regu-
lating the doses, it is possible to obtain, either on the surface, or at
greater depth whilst affecting the surface, an inflammation of the tissues
in varying degrees which may be carried to the point of destruction.
This therapeutic action of the rays (obtained by screened or unscreened

apparatus) is very useful in many cases, and has a special value for tissues
2qhb
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series of screens, and whether left in contact with the tissues for a long
or a short period, the following effects may be obtained :

‘ ‘{I} Action on the surface, without inflammatory reaction.—a. Super-
ficial lesions (eczema, neurodermatitis, etc.). Apparatus applied un-
covered, or wrapped in fine rubber tissue. Duration: one to three
minutes, three days in succession, renewed three or four times, at a
week's interval.

b. Lesions of rather greater thickness (thick lichenifications, ete.):
Application of apparatus covered with (%, to 8, mm. of aluminium,
five sheets of paper, and rubber tissue. Duration : three to six minutes,
five days in succession, renewed at intervals of a week, more or less
frequently, according to the thickness of the tissues treated.

¢. Lesions on which it is necessary to act more deeply (superficial
carcinoma, cheloids). Apparatus covered with %, mm. of lead, ten
sheets of paper, and rubber tissue.* Duration: two hours distributed
over eight days, renewed at intervals of a week.

(2) Surface action with destruction (superficial carcinoma, pig-
mentary neevi, ete.).—Application of apparatus uncovered, or with a
screen of ;}; to 3, mm. Duration: three consecutive hours, or four
hours, an hour at a time, spread over four days.

(3) Action at a depth without surface inflammation (cheloids, car-
cinoma, eto.)—a. Screen of {; mm. of lead. Duration: one hour for
three days in succession, the series being renewed a week later.

b. Screen of T mm. of lead. Duration: three hours, six days in
sunccession, or twelve consecutive hours.

c. Screen of 2 mm. of lead (deep-seated carcinoma ; cancer of the
breast, for instance). Duration: about seventy hours, in fractions
of ten to twelve hours, every other day.

d. Screen of 3 mm. of lead. Duration: 150 hours, in divisions of
ten hours, every other day.

(4) Action at a depth with destruction (deep-seated carcinoma,
affecting derma).—Screen of T mm. of lead. Duration: seventy-two
hours in succession.

These estimates, which show the multiplicity of uses to which
one apparatus may be put, are far from exhausting the pumhcr of
possible combinations, and are themselves only approximate, for
they vary according to the nature of the lesions, and whether the
whole or part of the surface of the instrument is use.d._ If these
many varieties are added to those resulting from combinations of

* We have often spoken of screens in the course of this work without referring :;O ll:hrit
v Vo >
addition of sheets of paper and rubber. These, however, are invariably used, bu

we have not mentioned them on each occasion in order to avoid repetition.







THE RADIUM TREATMENT OF CANCER
(Addendum by Dr. Wickham to Chapter I1I, Part I11I)

THE MS. of the French edition of this work was sent to the publishers in March,
1gog, but further investigation of the therapeutic action of radium on cancer has
been made since that date. Many more cases have been treated, but my ex-
perience of the last nine months has not perceptibly modified the general
trend of our conclusions. We could say more about cancer, but only by
adding new cases to those already mentioned, and not stating fresh facts.
It is true that a special chapter might be devoted to malignant tumours
of the sarcomatous and lymphadenomatous type, but only on account of
the large number treated during the past year. My present experience
leads me to think that it is in these that radium treatment is most
successful.

We need not retract our favourable verdict as regards pure epitheliomata.
On the contrary, we have collected many new cases which confirm those
already recorded; and, by the intervention of surgery, the deep action of
radium has been successfully extended to regions hitherto considered in-
accessible. I will give some examples.

We have treated cases of cancer of the neck of the bladder, with
definite results, by the introduction into the wurethra of a catheter
containing a radium tube.

With the help of Dr. Coustean, a distinguished laryngologist, we treated
a case of cancer of the larynx by acting simultaneously on the pharynx
above, and on the trachea below, through a tracheotomy wound.

In several cancers of the rectum and intestines (high up) we were able
to introduce radium through the orifice of an artificial anus.

With the assistance of M. Gaultier and M. Labey, a surgeon of the Paris
hospitals, we treated a cancer of the pylorus by our “ cross-fire * method. A
very powerful apparatus, with a thick screen, was placed externally on th
abdominal wall, in the situation where the pyloric tumour could be felt, whilst
a radium tube of great intensity was introduced, by means of a curved catheter,
into the stomach itself, through an orifice made by M. Labey for gastro-
enterostomy. The patient is now (ten months later) in good health. |

In some cases we have had recourse to surgery, in order 1‘.L_J make a wide
ﬂpening i1 ];arge {umours h}r il'.l(‘.iﬁiﬂl'l, ar 1o pﬁl’iﬂl‘-‘:’lt[‘ them with t}lﬂ Delbet
gimlet, radium applicators being introduced at the base of the opening.

In most of these instances we used radioactive energy of great strength
(not less than 5 cg. of pure radium) and lead screens varying from 5 mm. to
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Carcinoma of lips, 153

—— of mouth, 301

—— of neck of bfadder, 300

—— of cesophagus, 159

—— of prostate gland, 138

—— of pylorus, 300

—— of rectum, 158

and intestine, jo0

—— of temporo-malar region, 139

—— of tongue, 152

—— of uterus, 283-286

, sub-lingual, zon

Carcinomata and other malignant growths,

81, 82, 103-159, 283-286, 300-302

, cutaneous and subcutaneous, 134-142

Cheloids, 9, 10, 82, 160-174, 170

Chloasma, 246, 2

Cicatrices, 174-180

Colorisation of bodies by radium, 19

Concentration of emanation, 32

Confluent acne, 274 (nofe)

** Cross-fire," 10, 51-53, 55, 100, 138, 144
201, 300

Crust produced by inflammatory action of
radinm, 83, 120, 121, 124

Curie, M. and Mme., 2z, 3

Decongestive action of radium, 237, 238,
245

Deformity, cheloidal, 179

Depilatory action of radinm, 225

Depressed scars, oo

Dermatalgia, frontal, 246

Destructive action of radium, 166, 206

Diffusion, action by, 11, 238

Disintegration of matter, 3, 4

Dosage and measurements, 62-78, 131,
262

Duration of applications, 49, s0

Dyskeratosis, trophoneurotic, 267

Eczema, acute, 261

—— in young children, 238

——, indolent nom-pruriginous, in scrofu-
lous subject, 260

—— of face, chronic, 236

—— of lower limbs, chromic, 253

of palmar surface of hands, dry, 254

—— of retro-auricular grooves, refractory
seborrheeie, 260

—— of upper limbs, chronic, 234

——, peri-oral, 259

Eczemas, 50, 5¢, 82, 253-264

Electrons, 4, 5, 22, 26

Electroscope, 5, 8, 14, 20, 66, 67, 68, 77

Emanation of radium gas, 2, 26-28 1 20-35, 241
and radiation employed simultane-
ously, 33, 35

| Energy of radium, 21, 48

Epithelioma, infiltrating, 121
—— of auricular canal, 127
—— of cheek, 113, 120, 141
—— of conjunctiva, r2s
—— of ear, 106
—— of eyelids, 126
—— of face;, 134
—— of forehead, 123
—— of lips, 154
—— of lymphatic origin, 109
—— of malar region, 117
—— of nasal mucous membrane, 128
—— of nose, 114-115, 123, 140
—— of parotid region, 137-139
—— of pubic region, 108
—— of right cheek, 117
—— of temple, 105, 124
Epitheliomata implicating glands, 142-144
—— of medinm gravity, 104-112
—— of skin and mucous membrane in
special positions, 125-129
, superficial, 112-123
——, ulcerating, 105-116, 119-123, 126-120,
134-130, 140
Exophthalmic goitre, 278

Pibroma, uterine, with hemorrhage, 286

Fibro-sclerotic cicatricial bands, 174

Filtering, 9, 24, 33, 54, 55, 56, 59, 60, OI
(note), 65, 107, 147

Fixing of apparatus, 58, 75,

Fractional doses, z0

Fractionisation, 18, 63

Gastritis, chronic, 249

Glands, implication of, in epithelioma, 142
Glancoma, 55, 277

Goitre, exophthalmic, 278

| Gonorrheeal arthritis, 250 (nofe)

Grey oil, radiferous, 335

Gummata, scrofulo-tuberculons, 11

Gynecology, application of radium to,
z80-2G5

Hwxmorrhage, uterine, 288-260
Hemorrhoids, 244

Helinm, 2

Histology of reaction, 84-g0

Holders for applicators, 43
Hyperaesthesia, following herpes zoster, 243
Hypertrophic acne, 274 (nofe)
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Radium, chemical and physical properties | Size of apparatus, 75 -

of, 19-21
——, nature and crigin of, 13
— gre, 16
—— preparation of, 16-19
——, scientific principles of, 1, I3
Radiumgraphs, 20
Radiumtherapy, properties and
tages of (summary), 206-200
Ramsay, Sir William, 2
Rays, a, 2, 21, 22, 25, 49, 65, 94, 93, 297
T 31 2, 22, 25, 49, 55- 04, 297
—=— ¥y 3 23, 25, 49, 635, 96, 297
——, action of magnet on, 23
——, Becquerel, 14
=~ invisible, 21
——, penetrating action of, 23
., secondary, 5B
, theory of action of, 26
Reaction, 9, 49, 79-102, 141, 263, ef passim

advan-

— — from a histological point of view,
84-90

——, general considerations on, 79-102

——, inflammatory, 83

——, intense, 9, 49, 80, 263

Reactions, table of, 93

Rhinophyma, 273

Rodent uleer; 114

Salt, radium, distribution of on apparatus,
76

—, ——, weight of, 75

Sarcoma, 88, 158, 300

Scars, disfiguring, 174-180

Seintic neuralgia, 248-250

Screens, 8, 9, 53, 34, 55, 30, 147, 265, 276,

el pass i
Scrofulodermia, 237-239 :
Sehorrhoeic  eczema  of retro-auricnlar

grooves, refractory, 260

Selective action of radinm, 81-83, 131, 162,
164, 223, 224, 290

Senile warts, 129

according to quality of rays, g2-102 |

Spacing of applications, zo0, 78

Specific action of radium (see Sclective
action)

Substance, fixing, ;rlE-'

Superimposition of * toile”
45

applicators,

| Surface affected by apparatus, 228

Sycosis, 273
Syphilis, 274-276

Technique of radiumtherapy, 48-36, 78,
162, 281, 285, 2809, 294, 301, of passim

Telangiectases, g1

Theory of action of rays, 26

| Thorium, 14

Tissue, difference in resistance to radinm
between healthy and diseased, 10

——, lupous, 233

, normal connective, B3

, vascular connective, 84

“ Toile " applicators, q4

| Trophoneurotic dyskeratosis, 267

Tuberculosis of skin and mucouns mem-
brames, 231-241
Tubes, 38, 39, 40, 53, 61 (note), 143

Tumours (see Neoplasms)

Uleer, rodent, 114

Ulecers, varicose, 276
Uranium, 14

Urethritis, chromic, 295
Tterine hemorrhage, 288-290

Varicose ulcers, 276
Varnish, radinm, 44
Vegetations, 270

Warts, 129, 276

Water, radiferous and radicactivated, II,

35

Zosteriform linear ichthyosis, 268






















