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PREFACE

Tris book is the outcome of an attempt to explain the
therapentic action of electricity upon rational grounds
and upon physiological principles.

In Part I current electricity is discussed. The thera-
pentic action of static electricity is here considered,
becanse it is mainly the currents derived from the static
machine, and not the static charge itsclf, which possess
therapeutic action. The static machine serves Lo generate
a static charge, which, when sufficienit voltage has heen
atiained, discharges as a current of very low intensity,
bt of very high potential, and so affords methods of
therapy unattiainable by other means.
 The necessity of clearly distinguishing between the
polar and inter-polar action of the constant current is
pointed out.  The action of interrupted currenis of low
frequency 1s shown te bBe due to the relatively high
velocity of the hydrogen ion compared to the velocitics
ol the other ions in the tissues.

The steps by which D' Arsonval was led to the discovery
of high-frequency currents are described, with extracts
from IYArsonval's original paper, The action both of
high-frequency currents of tension and of guantity are
fully discussed.

The second part of this book deals with the fascinating
and difficult task of explaining the therapeutic action of
radiant energy. Tracing this method of treatment from
ite general principles we arc led step by step to formulate
a new hypothesis, or, perhaps, to develop an existing
theory of the therapeutic action of the radiation from an
X-ray tube or radinm. We first of all note the funda-
mental identity of the mode of action of ultra-violet
radiation with that of the radiation from X-rays and
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radivm. We realize that radiation. like light, only acis
when it is absorbed, and we next find that Kohler has
shown that the nuclei of the cells in the gill plate of the
salamander are ' particularly opague to light of the wave
length of the ultra-violet ' (Bayliss). Tracing this subject
farther we learn from Dr, Regaud that it is the chromatin
of the nuclei, at the time of their division, which is the
most radio-sensitive component of the human tissues, and
consequently is the first to be destroyed by the radiation
of X-rays. We are, then, met with the difficulty that the
immediate destruction of the cells does not account for
the latent period which precedes the charactenstic
reactions of both ultra-viclet radiation and X-ravs. To
account for this latent period, we suggest the setting free
of some toxin resuliing from the splitting up of the
chromatin. Passing on later lo discuss the very iinportant
gquestion of the action of X-rays on the blood, we find that
the presence of such a destructive toxin or ferment,
a leucelysin, has been clearly demonstrated by Cursh-
mann and Gaupp, as cccurring after the exposure of
a leukamic patient 1o X-rays. We are thus enabled not
only to complete the evidence in support of our theory,
but also to suggest an explanation of the recognized
diminution in the efficiency of repeated radiation by
X-rays in the treatment cf leukamia, on the possible and
rational ground that, as the outcome of the action of the
toxin, antibodies are developed which render the white
corpuscles less radio-sensitive.

The recent work of the Erlangen gyvnzcologists,
Dirs. Seitz and Wintz, appears likely to revolutionize
to a very large extent our views on radiotherapy. At
first sight we are apt, impressed by the great increase in
the power of their apparatus and the prolonged exposure
which they administer, to lose sight of the carcful ant far-
reaching experiments npon which their methods are based,

It is, however, from the latter, and especially from their
systematic tabulation of the varying lethal doses required
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to destroy different types of cells that the most lasting
and valuable results are likely to spring. A single instance
will suffice to illustrate this peint © if 4o per cent. of the
unit skin dose, as Drs. Seitz and Wintz state, has the
effect of stimulating rather than destroying cancer cells,
then the present practice of employving prophyvlactic
madiation, before operation, and alse post-operative
radiation, should be immediately discontinued. For the
doses generally given in this country for these purposes do
not usually exceed this 40 per cent., and consequently
their application 15 far more hilkely to prove harmful than
beneficial : moreover, the necessary lethal dose required
to destroy cancer cells is far too drastic and provokes
tog grave consiitutional disturbances to be used [or prio-
ph}rl:lnti-:: purposcs.

gt is not possible within the limits of this book to give
mere than a browd outline of the work of the Trlangen
technigue, and it is far too early to pronounce defimitely
upen its merits ; but as it is certain that this method of
treatment will exercise a most powerful influence on the
[uture of radiotherapy, an attempt has been made to
el briefly with its cssential points.

The third part is concernced with clectro-diagnosis.  The

chief portion, dealing with the electrical diagnosis of

peripheral nerve lesions, has already appeared in the
American [owrnal of Electrofherapentics. A chapter on
the electro-diagnosis of certain disenses has been added,

The fourth part explains the action of electrotherapy
in some of the discased conditions for which it is applied,
and indications are given of the type of case suitable for
electrical treatment, To this part some practical hints
on treatment are added.

In the compilation of this book I have drawn very
largely upon the writings of French electrotherapists—in
no other way would it be possible to deal adequately with
this subject. No student of the history of clectrotherapy
can fail to recognize the fact that this form of treatment
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was first placed upon a scientific basis as the result of the
work of French scientists, Imbued, perhaps, with the
pride of antiquity, we trace the pedigree of this speciality
back to the writings of the ancient Greeks: yet, neverthe-
less, every electrotherapist, whatever his nationality may
be, is proud to claim as the Founder and the Father of
Modern Electrotherapy that great scientist, Duchenne,
of Boulogne, whom i French speaker so well described as
* the man who has played a preponderating part in the
rescarches and discoveries, upon which the edifice of
neuro-pathology has been erected .  These researches
were based upon, and these discoveries resulted from—as
Duchenne himself states—"3 method of electrization,
which surpassed his expectation in yielding scientific and
praciical results of the highest importance’.

I am especially indebted to the writings of Professor
Bergomé, Dhrs. Miramond Laroguetic, Negier, Bordier,
Béclere, Larat, Regaud, Max Rogues, and MM, Diad
and Desplats,

e acknowledgement must also be made of the
assislance in reference to the static machine which T have
received [rom the writings of T, Tenham Snow, of New
York, who has done 30 much to develop the use of this
imstrument ; and in connexion with the same subject
1 should like to record my indebtedness to 1, Howard
Humphrs, to whose kindncss I owed my first introdoe-
tion fo this usciul machine, amd also many valuable hints
in regard to the methods of emploving the currents
derived from it. In dealing with radiant energy 1 have
been greatly assisted by Professor Merton's kind advice
and helpful criticism. Like other radiotherapists in this
country I was indebted for my earliest information of the
Wintz method to Ih. Reginald Morton, whose paper,
publishedin the Proceedings of the Roval Society of Medicine,
I have so largely drawn upon when dealing with that
intensive method of radiotherapy. T have also, in dis-
cussing this important subject, availed myself of some



