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HISTORICAL.

The use of electricity as a therapeutic agent has been
known but a comparatively short time, dating back only
one generation. Although since the invention of the
electric apparatus, experiments were made to employ the
newly discovered force as a thevapeutical agent in the treat-
ment of diseases, it was impossible to design and construcl an
apparatug, fit for medical purposes, until after Faraday's die-
covery of the eleotria irritation through the action of magnetic
power (1831). The time, when electricity was employed in a
ecientific manmer in the treatment of disesses does not begin
until the year 1855, when the work “L/ electrisation loeal.
isée " was publiched by the French physician Duchenne, He
proved that it was possible to locate the electric current upon
certain points beneath the skin, so that every muscle and
nerve could be acted upon on any desirable apot.

Hince that period, in conjunction with an improved appara-
tus, a great advance has been made in the use of electricity,
Although even at the prezent time no sbsolutely clear phys-
ical ides exists, what kind of change takes place in the human
body, if an organ is affected by the clectric current in one
way or another, still ita actions have been recognized, and it is
now well understood, how electricity is to be applied in order
to obtain & certain effect.

While at first glectric treatment was eimployed coly in
affections of the nerves and muscles, paralysis, convulsions,
neuralgia, eto., there is, at the present time, hardly any affec-
tion, which has not been successfully treated with the elestric
current. This treatment is denominated : Electro-therapeutic.

The employment of the electric current, aa a therapentical
agent, is at the present time confined almost exclusively
to physicians and specialists. And it must be admitted, that
certain forms of disease on account of the importance of the
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organs involved, should be treated exclusively by capable
specialists, who not only know the importance of the organs
affected for the maintenance of lile, but are also well versed
in the anatomical and pathological branches of the medieal
science.

In some cases complicated instruments requiring special ex-
perience in their application and involving great expense are
required, which cannot be successfully employed unless
a practical knowledge in handling them has alao been gained.
However & large number of diseases and especially those oc-
curing most frequently, in the treatment of which electricity
is applied, can be successfully treated by any body, whe hea
received proper instruction in the application of the electrio
ounrrent.

Principally three different kinds of electric applications are
employed in electro-therapeutics at the present time.

1. The static kind, also called friction elegtricity or * Frank-
linism,” is generated in the well known manner by means of
rotating glass disks and cushions which thus produce the mo-
mentary or spark current This method, however, has been
almost entirely abandoned for some time,

2. The * contact electricity ” or * Galvanism " is employed
in the chape of the constant current. It is generated by ecer-
tain heterogeneous materiale, principally metals, coming in
eontact with each other, especially if the chemical sction of &
suitable liquid is brought to bear upon these metala This
apparatug, by means of which thia electric current iz gem-
ersted, is generally known under the pame of * galvanic
battery.”

8. Electricity by induction, or Faradiam, aleo known as
# Electro-magnbtism,” has a current, interrupted periodically
and at short intervale. Tt is generated by means of a Rotation
apparatus, or, in the same manner of & galvanic current, which
latter, however, is systematically divided in single shocks, fol-
lowing each other rapidly. The average price of the cheapest
“ Rotation apparatog” being as much as the best “Volta
Induction Apparatus,” because the latter acts automatically,
while both the variation of the interrupted current and the
regulation of she strength of the current may be extended to



the utmost limits, the latter is without doubt preferable to
the *“Rotation apparatus” especially as it can be con-
structed, suitable for transportation in every shape and
MmAanner,

Electricity is atill employed a8 a therapeutical agent under
different names and in different combinations, yet they must
always be reduced to the above menticned forms, and need,
therefore no epecial mention in this brief essay.

Thie essay is especially written for the purposs of inatruet-
ing those who, for some reason or other, are unable or unwill-
ing to avail themselves of the advice of an expert, but are
able to keep an eleatric apparatus of their own. We also be-
lieve that even physiclans will find some valusble hints in
this brief cssay, which may induce them to smploy electricity
mote frequently in their private practice. In consequence of
this tendency prevailing at the present time, the induction
apparatuses are now manufactured more extensively, and com-
paratively better. They are also cheaper and more practical,
than the galvanic batteries with their indispenasble additional
contrivances. For these reasons it is perfectly proper to treat,
with the Faradic current in this essay only.

GENERAL REMARKS.

Of all irritations capable of affecting a nerve, the exciting
action of the electric current may be graded with the utmost
precigion, g0 that certain well defined symptoms of irritation
occur always under similar circumestances and with the utmost
regularity. Du Boie Raymond says: the electrical irritation
acta on a nerve chiefly st the moment of ita beginning and
disappearance, also at the moment of its force being suddenly
increased or decressed, and, in consequence thereof, prinei-
pally through the fluctuation of the current, and not
through the absolute value of the intensity of the cur-
rent used at that time, because, the more intensely the nerve
is excited, the more suddenly the density of the current in-
creases or decreases on its passing through the nerve. Von
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Betzold, Benediet and Wundt add, as a supplement: not
only the closing and opening of the current zets in an excit-
ing manner on nerves of motion and sensation, but partially,
the constantly acting enrrent too.

Currents of too great strength hinder the condueting capuc-
ity through a reduetion of the exeitability. The electrical
stimulation is most effective in longitudinal currents, it be-
comes ineffective if applied vertically to the nerve axis, The
muscle twitches soonest, if the current passes in a transverse
direction, (Sacha) If the current is passed in a longitudinal
direetion, the exciting action incresses, if the current remains
the same in strength, in proportion to the length of the trast
through which the current passes, and, the farther remote
from the muscls the positive pole and, the nearer to it, the
negative pole i applied, the gtronger is the effect obtained
with the same strength of the currenta (Hermann, Willy.)
The excitability of the nerves of motion is greater than that
of the muscolar tissue if deprived of their nerves of sensation.
The nerves of the flexor muscles are ensier excited than those
of the extensor muscles. The same rule applies fo the flexor
and extensor muscles

The normal excitability of the nerves is proportionute to
their normal nutrition. If the latter is wanting, a higher ex-
citability of the nerves is first observed, but after the nerve is
materially injured, diminution ceeurs.  Hence the inerease of
excitability means a reduction of nerve power (give energy)
Continned excitement of the nerves and also exertion of
the muscles, without any intermediste rest, caunse at first
fatigne and exhaustion, and finally excitability decreases suf.
ficiently, until lost completcly. A continued inaction is
aleo followed by the same results as overexertion. (Dr R.
Lewandowski.) Recovery takes place sooner in the nerves,
than in the muscles.

SPECIAL,
The sunative actions of inducted currenis are, like in gal-
vanism, of an {g) exciting, {§) modifying and (¢) catalytic
nature.
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Dry metallic electrodes are used for the purpose of acting
upon the skin, while electrodes, having a wet sponge or cover
attached, are used for influencing the subcutaneous tissuea.

#. In order to obtain an exciting affect upon the surface ot
the body, the brush electrode iz employed, (the other electrode
may be of any available kind, provided the electrode has a
wet sponge or cover attached to it, when held ateadily). The
brush is then either moved over the skin, or it is applied to it

" and then taken off, or, it is kept closely to the skin withonut
touching it, when sparks are seen to leap over to the skin

The nerves may be best excited, if isolated, by an applica-
tion to their motor pointa The musclea may be excited
either directly, or indirectly, by exciting the motor nerve,
whereby elonio as well as tetania contractions are obtained, Tt
is possible to affect through reflex action, even more deeply
sitnated tissues, by applying the brush to the skin.

If it is intended to directly affect the natural cavities of the
body (pharynx, stomach, intestines, urethra, bladder, uterus),
fined by mucous membranes and easy of access, the Faradic
will be found more appropriate than the galvanic current, be-
cause the latter may, through electrolysis (chemical decompo-
gition) cauterize the mucous membrane wherever it is
applied.

The production of elonie muscular contractions improves
nutrition by stimulating the flow of the secrefions, it also in-
duces, as it were, & sort of gymnastic exerciss, whereby the
innctive muscles may be preserved against secondary degen-
eration. Debilitated, antagonizing muscles are slso strength.
ened wherever there is an affection of the muscles, sinewe
and joints, for instance in stiffness from inactivity and paraly-
gis {paresis) following fractures, dislocations, resections, liga-
tures spplied for a long period, aleo in inflammation of the
gheaths of tendons and pseudarthrosis (false joints). Organs
in which the smooth muscular fibre prevails, are slso stimu-
lated to normal action (stomach, intestines, reduction of incar-
cerated hernia, bladder, uterus) Glandular organs are also
made to contract and evecuate their contents, thair volume is
also diminished in a lasting manner, even if Faradisation has
been suspended (as in paralysis of the bladder, ennresis—sive




8

incontinence of urine, nocturnal spermatorrhoe-—sive flow of
semen, increased labor pains, as a styptic, the removal of
amenorhoe and dysmenorrhoe, abnormal position of the uterns
and contraction of the epleen).

Tonic muscular contractions of the diaphragm, through
Faradic stimulation of the phrenic nerves are used for the in-
duetion of artificial respiration, in asphyxia, caused by the
inhalation of earbonic asid, ges, ete, exceseive use of opinm
or alcohol, diphtheria. The stimulation of the phrenicus is
caused by applying both poles, thoroughly wet, simultaneously
to both phrenic nerves, or by placing one pole upon the
phrenic nerve and the other on the pit of the stomach. The
current is interrupted every two to three seconds, for an equal
period, in order to excite rhythmic respiration. Singultus is
treated in a similar way, yet without interruption of the
current. f

b. The modifying aetions of the Faradie current do not de-
pend upon the actions of the poles, az in the galyanie current,
for they also are merely stimulating, They resemble, how-
ever, in their effect the modifying actions of the palvanic cur-
rent. The application of the Faradic brush produces, both s
continued increase of the sensitiveness of the skin, and also
a roduction of the sense of pain in the skin. For this reason
the application of the Faradic brush for removing anacsthesia
(insenaibility), as an actual stimulus to the skin, is better than
any other remedy, while the application of the moistened
electrode removes all pain, This kind of application has been
sugcessful in temporary relaxation of paralytic contraction and
hemiplegia ({one asided paralysia and curvatare), while
Duchenue attempted to stretch eontracted muscles through
Faradisation of the antagonizing (counter) muscle Weak
Faradic currents animate the excitability of the nerves, strong
currents, however, reduce excitability. The application of the
brush to theskin, chest, arms and back, with a current of
medium strength of five to six minutes duration, produces a
contraction of the cerebral vessels and also cerebrul anaemia.
A weak peripheral application hastens the circulation of the
blood, together with an increased action of the heart and con-
tracts the caliber of the blood vessels. Strong currents pro-
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duce the opposite effect. An energetic Faradic brughing of the
skin diminishes the How of blood towards the deeply situated
organs, by causing hypersemia of the skin, It thus becomes,
both a powerful derivative and revulsive means (derivation
and distribution of the liquids contained in the human body).
The treatment of tubercular as well as other chronic affections
of the spinal marrow turng upon those facts

¢. The catalytic (dissolving) action of the Faradic current
has been established through the numerous practieal results
obtained therefrom. They are produced both by the applica-
tion of the brush 22 well as through the employment of moist
electredes. To thie eategory belong, also, the resorbing actions
of the Faradie current in lumbage, inflammatory rheumatism
of the joints, dropsy, enlargement of the lymphatic glands, ete.

Bafore proceeding to consider the single pathological symp-
toma, we cannot but quote from the writing of Dr. Crl Neu-
mann, the most important parta as given by him briefly and
in & superior manner.

I The irritation of & muscles, which iz evidently necessary
for euring paralytic conditions, may be accomplished derectly,
by placing the thoroughly moisiened elecirodes, close to each
other vpon the paralytic muscle.

IL. The irritation of the mnacle happens in an indirest
manner, if the nerve, belonging to the muscle is irritated,

TIL. The irritation of the muscle may be divided by apply-
ing one electrode to the muscle, and the other to the nerve be-
longing to the musele.

TV. The direct irritation of the muscle implies the use of
a stronger current, than the indirect irritation

V. The indirect irritation of a muscle is not possible to
such an extent as, direct irritation, sometimes it is even inert,
if the nerve belonging to the muscle enters the deep portion.

V1. Faradisation of & muscle stimulates this muscle in an
artificial manner, inio increased activity and, consequently
promotes the eirculation of the blood, and the excretion of
effective matter, and regulates the condition of the temperature.

VIL A succession of fecble Faradisations, not strong
enough to cause muscular twitchings, increasea the irritability



