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23 THERAPEUTIC ELECTRICITY

insirument having a means of putting in a resistance of 1000
ohms can also be used as a voltmeter, inasmuch as one
ampére multiplied by one ohm gives the unit of E.M.F.
In this instance it is llli|liil]]]]ﬁ!l‘bh‘ that are I'{fg'iﬁtn-t'r_acl, there-
fore the R. must be correspondingly made 1000,

In the Gaiffe galvanometer of M. d’Arsonval (Fig. 11), a

Frg. 11.—Milliampéremeter,

coil of insulated wire having a soft iron core, is suspended
between the poles of a fixed magnet ; and the fixed magnet,
and the soft wire magnetised by influence, produce such a
powerful action on the suspended coil as to annul the mag-
netism of the earth.

Another instrument free from the earth’s magnetism is the
Weston ammeter. Here, also, there is a permanent horse-
shoe magnet and a soft, solid, cylindrical, iron core. Between
this core and the pole pieces of the magmet is a space in
which a delicately suspended coil is free to move. It has
the disadvantage that it will not read in both directions.
The lower or red scale may be used as a voltmeter when
placed in eireuit with a small box of resistances which accom-
pany the instrument.
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Fra. 41.—Equipment for “static® treatment.
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Fig. 48.—"The Universal Discharger.—Method of localising souffle, sparks,
and other forms of discharge.
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[t is this solenoid which furnishes the current ot high fre-
quency and ||[-c_ﬂ| ];n[l'n[i:!] for purposes of treatment. Such
currents Gcal he ]It'l!li'.l'll'l"-l in the [i‘;ih.}_{' |!|Lu]l1.' 'I}I".' 1ts |J|'i!]_£'

placed in a large =olenoid, and the latter enables the coll last

described (i) to be dispensed with. This 1s the method
of autoconduction (Fig. 46). Under these conditions sparks

can be drawn from the hl"l}'- A second method is to |‘l|“"'“

2]

1]

High frequency currents— ** condensation.

44,

FIG.
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Fra, 44a.—High frequency currents with Welinels Interrupter® (Dr. Hedley).

® Installation by My, Dean.
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Fia. 5l.—Rheostat for nsing dynamo current for gnh’ntﬁmtiuu and
furadisation.’™®
from the positive |}U'||;.= to earth. Such accidents onght to be
guarded against by [J]JI{'in;._J_' the }JI!HE'I][ on the neutral pole

* Sclhiall,
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anl |-|]|'L'Iiu'|-|_1' J'IIHIILIIi::u_'_" him from earth. A VEry consider-
ible R.is required (between the mains) in the sliding shunt
-"||l."l!‘-|i!:. '|'||.- CHI |-:|:-.i|‘\' he 1l-||||' :.'Il'l.' I]'-iII: H1l ‘i--':|1lll:|-
power or smaller lamp in series with the rheostat, taking care

1]|-'|| |.!=|| 'illl.‘.'IIIIJI':h-:'l".'H'I' i"a"””ill'"l_, |||||i|"|' ‘.'\'I']'liilll_"l'l'!;ili[il'fi-".

Cautery from ig. 52 shows a rheostat for using continuous dynamo
continuons - - 4
dynamo Currents -l |['":'l {10} :;r-iI” YOILTE Tor cantery '|I||'I'EI|I'-I.'h. |'11r|' I".'I'I'.'n'
currents.

-

P %,

Fia. ,';."_,’.---Hl'.,llﬂl,:|l_ o1 ||E|:I|.:_" 1'|’:-'u[i!|'|llu'|:|h l.._'l NAMD curpent for |,":'|‘::|rv|-':'ll, |,-'.:|'p-l\1:-,‘

hour 1t 12 connected with the main it u=zes two and a half
units of electrcity.
Where only continuous eurrent iz available it is, as a rule,

® Schall.





















PART 1I

CHAPTER I

Tae ErrcrroTHERAPEUTIC OUrerr

TrE requirements are :

1. A *combined ™ battery, i. e. a switchboard giving control
both of continuous current (galvanic) and of induction coil
current (faradic) (Fig. 56).% The source of supply for con-

b f 1 ,
T . ) S ol

Fig, b6.—A * combined ™ battery.

* Schall.
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to seventy cells of the Leclanché type, i.e. with zinc for the
positive, and carbon for the negative plate. They may be

Fia. 57.—A cauntery and light battery ®

fluid cells or dry cells. They should be arranged ©in series *
in a eupboard or cabinet. A wire attached to the carbon, and
taken to a terminal or ©“ binding post” will be the positive pole.
The terminal connected to the zinc plate will be the negative
pole (see p. 10). A rheostat and cell collector and a milli-
ampeéremeter are placed in circuit, and the wires carried to a -
switchboard, with terminals or binding posts plainly marked
positive or negative. The same switchboard should also give
* Sehall,
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THERAPEUTIC ELECTRICITY 115

a muscle, and this also may eventually disappear. This state
of things may be arrived at in weeks or months. If there be

KEKC. ACC A0C KOG

Mediom press

FiG. 69.—Showing * reversal of the formula ™ in (E.D.).

arrest and regeneration, returning function first shows itself
in an approach to restoration of equilibriam between the
action of the affected muscles and their antagonists, and by
the effects of gravity ceasing to produce deformity owing to
the supporting musecles once more being brought into action.
Muscular action in response to electrical stimulation appears
later.* But the signs of R.D. in the muscle always persist
for a time after the return of sensibility in the nerve.

Return of structure and function may occur at various
periods, depending upon the surgical progress of the divided
nerve. Cases have been recorded where sensation and motor
power have heen restored in seven or eight weeks. More
probably it may be many months or even some years. But
no case ought to be given up as hopeless until after two or
three years, and not even then if any improvement be in
progress (Bowlby).*

The different behaviour of the muscle to faradic and

* During the regeneration of a mixed nerve sensibility is restored first, subse-

gquently voluntary motion, and lastly the movements of the muselos when their
motor nerves are stimulated directly (Landois and Stirling).






















122 THERAPEUTIC ELECTRICITY

various elements of which the eurve is composed, 1. e. in the
lost time, in the duration of the contraetion, in the amplitude
of the curve, in the suddenness of the ascent, and in the line

of ||.I."-'L'I.']]|. He .l_:'i‘.'l'r-' the t.L']IIJ‘-'\i]IU' II1.'|J|':-»,

‘r-'l"':'_lr"'.ll'"I'"-'lrl'--!-l' r;..'lllli.'l" fl_l'-rIl'.l.'lIrlll'l'f'-'ll'l'.l.'l'-l"rlf,l'u'-'
. Inerease of lost time,
2. Increase of duration of contraction.
3. =Blow ascent.
4. Slow descent with undulations in line,
5. Diminution in amplitude.
Found in atrophy depending on degeneration of the

Nnerve.

Fig, 70*,—1. Myographic tracing of A.C.C. abd. min. dig.
2. T < r o (musele futigued).

No reaction to K.C, (1.1, from pressure of a splint),

Fra, 71.%—=1, Myogrnphic tracing of K.C.C. in corresponding muscle of the other
hand.
2. Myographic tracing of A.C.C. in corresponding muscle of the
other hand.
.'[f.-'-','"r-.lln' T _r.lr-l'ln'lli'-l' l:_."l {lurve
As above, but never with undulations in the line of

descent.

Clecurs 1n *.P:JII]E':‘ ;a[t‘-|}|||i{'.- of muscle.

# From Case Books of Electro-therapontic Department of the London ”"’lz-]'li'.:l.:.
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Paralytic Type of Curve
1. Prolongation of lost time.
2. Diminution in height of curve
s Occurs in every case of paralysis where there is
integrity of the musenlar tissue, but where nervous
centres are involved.

Spasmodie Type of Curve
1. Diminution of lost time.
2. Brusque ascent.
3. Long descent.
4. Diminished amplitude (in confirmed contracture)
Characteristic of true contracture, whether of sclerosis
or contracture.

In the appreciation of these curves the clinical myograph
of Radiguet is useful (Fig. 72).

Fig. 72.*—Clinieal myograph of Iladiguet.
It is important to have a good ““form” for noting the

" Bhowing attachment for tube connecting with recording part of the
instrument.
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1 46 THERAPEUTIC ELECTRICITY

.;-]_'“..'.1.'5 anil ﬂj,i',_!_l' it :l_':.' acting ..:.r-_ :|‘.|I:|"_-f--1|:.-tzl_|; with the

1 I']-I.'I."'ll'-i.
(“* The biceps first supinates the forearm if it is pronated,

then fHexes the elbow.’

LTS

Fra, Sih

In ]llll'il:l".:-ci* the flexion can still be effected by other

muscles,)
& [hid,
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Fie. 81,
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¢ In paralysis of the extensors of the knee, standing is
:-a[iH !ul.-:.-éi]i-[L" 1if the knee 1= 1'?1.'!,!5"]]"'."Ii.. Hi.-uih:_{' from 1]|{"

S e T : e |
kneeling position 1s impossible.’* ,












































































































































































Diseases
characterised
by trophic
and vaso-
motor
disturbanece,

208 THERAPEUTIC ELECTRICITY

8. em. ; current 20 ma.; duoration 15 minutes. Indifferent
electrode on back. Treatment daily.

Case,—G—, Bwelling of ankle from sprain a year ago ; circumference
at swelling 27 em. Sound limb at same level 21 em. Treatment com-
menced July 18th and ended August 2nd. Circumference of swelling
22 em. This did not further diminish, but the patient could take long
walks and was practically cored, and continued well when seen twelve
mon ths after.

Hydrarthrosis.—Treatment as above.

Myalgia.—Rheumatic mascular pains when situated in the
back are called lumbago, in the neck torticollis, in the mus-
cles of the chest pleurodynia. Speaking generally, myalgic
pains arve treated with the positive pole on the affected
muscle, The active electrode should cover the painful part ;
current may be carried to 30 to 40 ma,, with an electrode
100 sq. em. ; duration ten minutes ; application daily, after-
wards every second day. BSuch treatment seldom fails.

Torticollis.—It is usually the trapezius and sterno-mastoid
that are the affected muscles. Galvanic or faradic currents
may be used ; the former after the manner just laid down for
myalgia in general. Faradism in the form of * swelling *
currents is used, ¢. e. the strength is increased until a very
distinet contraction 1s obtained ; then it 1s reduced by degrees
to zero, and the procedure repeated fifteen to twenty times.

Zona (herpes zoster).—The eruption is acute and follows
the direction and distribution of sensory nerves, is limited
to one side of the body, and accompanied by neuralgic pains.
Treatment of acute conditions not electrical, but electrisa-
tion is useful against the rebellious neunralgias that some-
times follow (see p. 192). General electrisation is also useful
in preventing recurrence of attacks.

Hemiatrophy of face.—* A facial trophoneurosis.” Ocecurs
congenitally in infancy or at least before twenty-five. Is
preceded by neuralgic pains in the region of distribution
of the facial nerve, by spasms of the facial muscles, vertigo,
heaviness of arm and hand of opposite side. Spots appear
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224, THERAPEUTIC ELEOTRICITY

producing a physical electro-chemical decomposition of the
tumour—this would be followed by the undesirable formation
of a slonghing mass—but by the use of milder currents to
bring about a general shrinkage of the tumour. In the
latter case the changes are of a trophic nature ; eurrents of
sufficient volume traversing the tumour cause * an inhibition
of proliferating power of the abnormal cells,” followed by
quickened tissue waste and absorption through the lymphatics
and veins. There is at the same time a trophic stimulation
of the healthy surrounding tissues (Massey). If the direct
action of the positive pole be desired, as, for instance,
in dealing with a “hsmorrhagic tendency,” a platinum
or carbon electrode must be wused. For this intra-
uterine electrode Apostoli uses a sound covered with a
sheath of hard rubber, this sheath insulating the metal
to the extent desired ; or a sound-shaped platinum electrode
insulated with shellac may be used, the bare two inches at
the end being of platinum. It is best to protect the os and
cervix by ecarrying the insulation to such a point that will
prevent metallic contact with these parts when the instrument
is inserted. The indifferent electrode is an ordinary very
large pad on the abdomen; or if very strong currents are
to be employed, a freshly made clay pad. "This is made of
potter’s clay, kept of the consistence of soft mud by mixing
it with water in a covered vessel. It is most comfortable if
heated, and this may be conveniently done by stretching a
piece of tarlatan over the vessel in which the clay is heated,
to enable the latter to be lifted out. “The clay should be
spread one inch in thickness, and large enough to cover the
abdomen. A plate of lead or block tin almost as large as the
pad, with an attachment on it for the condueting cord, should
then be pressed down on the clay. :
Operation.—(1) Dorsal position in a gynesecological chair, or
lying across a bed with feet on chairs. (2) Antiseptic flushing
of the vagina is insisted on by some. It is of far greater im-
portance to have the hands and instruments aseptic. (3)







2. Menstrual
derange-
ments.
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is present (see Diagnosis, p. 132). Fibro-cystic tumours or
very soft myomas are not suitable cases. (15) Repetition of
the operation will depend on the kind of fibroid and the
intensity of current; but if well supported the operation
may be repeated every third day, and twenty or thirty
repetitions may be necessary.

Amenorrhea.—Arrange the application of the corrent so
that the abdominal and pelvie sympathetic plexus and
lumbar enlargement of the cord lie in its path. This can
be effected by the patient lying on a large electrode, and
applying a circular one with haadle alternately to epigas-
trinm and hypogastrium, stabile, using 30 ma. This shounld
be followed by a strong primary faradic current. In some
cases the intra-uterine electrode megative may be applied.
It is scarcely necessary to say that sedentary habits, deficient
assimilation of food, and auto-intoxication from aceumulating
secretions in the alimentary canal must have been in the first
instance attended to.

Secanty menstruation.—Indifferent electrode on the abdo-
men ; bipolar faradic currents from secondary wire to uterus
or vagina ; or galvanic currents (10 to 20 ma. negative) in
same situation.

Dysmenorrhea, or menstrual flow pain.—Menorrhalgia,
restricting the term to painful menstruation of uterine type,
excluding ovarian and inflammatory pain.  Discarding
mechanical theories, and regarding this as a neuro-muscular
phenomenon, ‘‘ a neuro-myotic storm of nterine nervous and
muscular apparatus,” abdomino-dorsal or spinal applications
of 10 to 50 ma. are indicated. Current to be very gradually
put on and taken off,

Uterine dysmenorrheea—Local treatment advisable, espe-
cially if endometritis present. One pole continuous current,
negative, intra-uterine when increased flow desired ; positive
pole if endometritis ; 15 to 50 ma. may be required, and two
to six applications.
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2 em. in length may be allowed to play upon the part.
(Oudin.)

Loupus of the faee.—Electrolysis is convenient and effec-
tive. Two platinnm needles attached to the positive and
negative pole by a battery are placed in different lupus
centres ; current 5 to 15 ma. At the end of ten to thirty
seconds the needles are removed, and so at one sitting a
considerable surface can be treated. This ought to be re-
peated every three or four days, and the number of sittings
may be twenty. Static and high frequency breeze useful.

Sycosis,—The following is the method employed by
M. Boisseau du Rocher: Ten to fifteen silver needles at-
tached to the positive pole are inserted into different points ;
indifferent e¢lectrode is below the back of the neck ; current
3 to 4 ma. ; duration ten minutes every second day. By this
means oxychloride of silver 1s formed, which 1s diffused into
the tissues by the current. (Metallic electrolysis, see p. 247.)
It may take three or four weeks and twenty to thirty sittings
to complete the cure.

Pruritus.—The electric breeze (see p. 62) is the remedy
par excellence for this condition. The patient is seated on
the insulated stool attached to one pole of the machine
and a metallic point in connection with the other pole is
moved slowly over the affected region at a distance of from
10 to 15 em. Duration ten to fifteen minutes or more.

Anssthesia.—1. For exploration of cutaneous sensibility
see p. 125, The condition is due to an interruption in con-
duction of the sensory nervous filaments, or weakening of
the terminal sensory mechanism central or peripheral. The
objects in view are first to deal with the general condition
that induces the loss of conduction, to anugment the excita-
bility of the sensory receptive organs, to overcome resist-
ance to the transmission of sensory impulses, to deal with
any troubles of nutrition that lead to funetional derange-
ments in the semsory apparatus. (Bordier. See also “A
Theory of Nervous Conduetion,” p. 196.)
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By far the most eflective remedy for anmsthesia is the
faradic brash, or the hydro-electric douche.

Epilation.—Until the power of the X-ray to destroy the
papilla of the hair follicle is more completely established,
electrolysis remains the best and only certain means of doing
this, Method:—A fine needle, preferably with a minute
hulbous enlargement at the end, is attached to the negative
pole of a constant current battery, while the patient holds
in the hand a well-wetted sponge-electrode attached to the
positive pole. About six to seven cells (3 or 4 ma.) are
used, or a greater number if not recently charged. The
negative needle is then introduced as closely as possible to
the root of the hair and pushed down the sheath, following
the hair to the root of the follicle, but without piercing the
latter. Then the patient is directed to sgueeze the sponge
and the current is completed, as shown by a little bubbling
of gas where the needle enters. This is allowed to continue
for five or ten seconds, when the patient is directed to loose
his hold of the sponge, or the current is broken at the in-
terrupting handle, and the needle is withdrawn. The hair
may then be easily removed by flat-pointed epilation forceps ;
if it does not come away without plucking it, it is better left
alone for treatment on a future occasion. Sterilisation of
the needle before iusertion by heating to redness is a proper
precaution. A number of hairs lying very close together
should be attacked on different oceasions to prevent undue
searring. A large growth of fine downy hairs on the upper
lip of a woman is not, as a rule, snitable for treatment by
electrolysis.

Trichiasis.—Troublesome eyelashes can be removed by
the above method, using cocaine freely if necessary.

Nzvus.—When treatment by the knife is practicable
electrolysis should not be used. The sooner after birth that
electrical treatment is carried out the better. The needles
may be alternately positive and negative, or all attached to
one pole, and an ordinary pad electrode used for the other

* Cosmetic
alectrolysis.”

Vascular
nevi.
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pole. Current varies up to 30 milliampéres. = Duration of
electrolysis, six to seven minutes, Current must be gradually
lowered to zero before withdrawing needles. -Chloroform.

Port wine mark—~—In this form of vasenlar navus the
object aimed at is to secure occlusion of the capillaries,
and a series of small white cicatrices instead of the dis-
figaring colour of the navus. In this case the active (nega-
tive) electrode consists of a number of needle points attached
to a dise, so that many punctures may be made simultaneonsly ;
or only a single needle may be used. . The current is
cautiously turned on and carefully regulated, 2 to 3 ma.
to each needle. Operations repeated at three weeks interval.
Operation painful, and the use of angesthetics presents the
advantage of making it possible to prolong the duration of
the séance, and so render a smaller number of applications
necessary. The needles should be insulated excepting at the
point, and according to the thickness of the navus.

In all neevi the pole selected will vary with the vascularity,
extent, and prominence of the nsevus. The positive pole would
be used in nwmvi containing large sanguineous cavities, or
bleeding and erectile. For flat spots some of the needles may
be negative and some positive ; 30 ma. may be used, and an
operation of a quarter of an hour will be sufficient to deal
with an area of 140 ecm. The meedles are left long enough
in one place (a little over half a minute) to produce a small
subeutaneous eschar ; they are then shifted a little, and the
whole surface is dealt with by a series of such eschars very
near each other.

Redness of the nose.—The bluish-red colour that is espeei-
ally noticeable on coming from the cold into a warm room is
sometimes a most annoying condition. Both poles of the
battery are used on the part, labile. The strength of current
will vary according to circumstances, but it should not be
increased to the full toleration of the patient. A consider-
able number of applications are necessary.

Moles and warts.—Place the indifferent electrode positive













The nrethro-
seope.

The laryngo-
sCope.

The electric
probe,
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opening which enables the posterior wall and base of the
bladder to be seen. No. 22 French gauge is a convenient size.

For cystoscopie examination the bladder should contain
five to eight ounces of clear water. Appearances will vary
with the distance of the prism from the bladder wall. As
5 mm, it magnifies, at 20 mm. diminishes. The best dis-
tance is 10 to 15 mm. For practice with this instrument
a dummy bladder is made. Cystoscope lamps take about
8 volts and 1} ampéres.

The urethroscope.—By means of this instrument a long
caval, such as the urethra, can be seen throughout its length,
and by the aid of a cotton holder it is also possible to make
an application to the exact spot. It is necessary to have
tubes of various sizes to adapt to the instrument. An
inflating arrangement is also supplied with the instrument.
Tubes and funnels of different diameter can be screwed on
for the illumination of the ear and nose. Lamps require
about 9 volts and 75 ampére,

The laryngoscope has a small electric lamp placed in front
of the mirror.

The vaginal speculum is also fitted with a small incan-
descent lamp ; 7 volts and 1 ampére.

A useful forehead lamp is mounted on a steel band; it
requires 8 volts and 1 ampére.

Surgery owes something to electricity for the electric
probe. The idea of using electricity for the detection of
bullets embedded in the tissue seems to have originated
with Professor Favre of Marseilles in 1862 ; but electrical
exploration has not always proved a success. In the case
of President Garfield an attempt was made to localise the
bullet by means of the induction balance ; but this was not
successful owing, it was stated, to the unsuspected presence
of some metallic substance about the patient’s bed. In the
case of Garibaldi it was not an electric but a porcelain
probe which eventually decided the difference of opinion be-
tween the English and the French surgeon (Nelaton) in
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CHAPTER X
CararHORESIS

In 1807 Reuss demonstrated the electrical transfer of
liquids through a porous septum. In ‘The Annals of
Philosophy,” 1817, Porrett showed that when a galvanic
current is conducted through the living, fresh, sarcous sub-
stance, the contents of the muscular fibre exhibit a stream-
ing movement from the positive towards the negative
pole (as in all fluids), so that the fibre swells at the
negative pole. The same thing, or something very
like it, has been known, described, and discussed under
many different names;  electric endosmose,” ** electro-
capillary phenomena,” ¢ electro-vection,’”” * electro-filtra-
tion,” ‘““ancdal and cathodal diffusion.”” In 1833 Fabré
Palaprat suggested the introduction of potussinm iodide
through the skin by this means. In 1845 Napier read a
paper on the subject before the Chemical Society, and after
him many observers, notably Wiederman, Freund, and
Helmholtz, have studied its phenomena and annoanced its
laws. In 1855 oceurred the well-known inecident related by
Vergnés, the electro-plater of Havana. Having accidentally
placed his hand in a bath prepared for electro-plating, he
noticed a metallic coating on the negative electrode. He had
at the time an obstinate ulcer on his hand, caused by his
having frequently to dip the latter into solutions of cyanide
and nitrate of silver and gold. Soon after the above oceur-
rence the ulcer healed, and it was considered that the metal
having been transferred from the ulcer had formed the deposit
seen on the negative electrode. In 1859 Sir B, Richardson
described a process of inducing aneesthesia by narcotics,







Theory.
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phoresis  in the * New York Medical Journal.” His method
was to cut off the blood-stream by an Esmarch bandage
suitably applied to the part under treatment, thereby
limiting the application to the area for which it is in-
tended. In 1892 an interesting and instructive discussion
took place at a meeting of the American Electro-therapeutic
Association, when the subject was ably dealt with by Mr.
EKenelly and others. Girtner and Ehrman, by adding
bichloride of mercury to an ordinary hydro-electric bath,
through which a current of 100 ma. was passing, claim to
have obtained the specific effect of the drug. In 1894 Dr.
Morton read a paper before the American Electro-therapeutic
Association on “ Electric Medicamental Diffusion.” In 1896
the same author deseribed * electro-guaiacol-cocaine anes-
thesia,” and demonstrated the usefulness of cataphoresis in
dental surgery for anwsthetisation of the gums, the treat-
ment of sensitive dentine, bleaching of teeth, and sterilisa-
tion of the pulp cavity. In 1897 Fubini and Pierini, of Piza,
discussed the subject, and detailed much experimental work
that will shortly be referred to.

Blectrolysis and cataphoresis distinet phenomena.—The
principles of electrolysis and cataphoresis have heen to
some extent dealt with at pp. 98, 99, 100. It has been ex-
plained that in electrolysis an electric double current is set
up, the positive seeking element, the anion, going in one
direction; the negative seeking, the kation, going in the other
direction. It may be added that Kohlrausch discovered that
each atom has its own rate of motion in a given liquid,
This appears in the following table :

Speed of atoms when urged by 1 volt to the lineal centi-
metre of electrolyte : .

Hydrogen travels at 1':080 em. per hour. .

Potassium & 0-205 ,, s
Sodinm 2 926 ,, 2
Lithium 7 0-094 ,, "

Lodine A [1)211 1 e T







242 THERAPEUTIC ELECTRICITY

in passing % of the dissclved drug into the musecle within
an hour,

Meissner has lately studied the subject, and the conclu-
sions he arrives at are as follows: (1) Cataphoresis will
take place from the positive pole only; (2) the electrode
liquid must be a better conductor than the liquid within the
tissues ; (3) the current must be reversed every five minutes ;
(this is because the ““secondary internal resistance,” due
to the drying up or * choking’’ at the anode, becomes
so great that it prevents a continuation of the process) ;
therefore (4) both electrodes must be moistened with the
liquid to be introduced and the current reversed at intervals;
(5) both electrodes must be placed as close to each other as
possible. He uses as an electrode a sshallow cylinder of
vulcanite (Fig. 91) 3 cm. in diameter; this is divided by

F16. 91.— Cataphoretic electrode. (Meissner.)

a partition of the same material and the cylinder is closed
at one end. Through this closed end pass the conducting
wires terminating in binding serews. The two chambers
thus made are filled with sponge or some suitable material
which is impregnated with the liquid to be introduced. To
save the trouble of reversing the current a clock-work
arrangement is used which does this automatically every
five minutes. This used with the above-described elec-
trode the present writer has found convenient and effective.
Its interior mechanism is shown in the following figure
(Fig. 92).

The fellowing are amongst the many drugs that may be
used cataphoretically :

Iither, chloroform, aconite, strychnia, hydrochlorate of
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part of sarcoma and carcinoma can be destroyed by cata-
phorically impregnating the tumonr with nascent oxychloride
of mervcury in sufficiently massive doses, the cancer-holding
tissues are mnot killed. He considers that the current
carrying onwards the drog, can be made to follow the paths
of proliferation, which, owing to the cellular nature of the
strocture, are really the lines of lowest electrical resistance.
He considers also that the cancer tissue has less “ physio-
logical resistance *’ than the other tissues, for it is found to
lose its vitality at some distance from the electrode without
being accompanied by necrosis of the healthy tissue. The
mercury-coated electrode not furnishing a sufficient supply,
1t was necessary to secure a large quantity of mercury at
the active surface of the gold. Dr. Massey therefore has
the instrument made hollow and perforated at the active
extremity, in order that the mercury may be injected freely
about the active surface of the electrode. Before the
current is turned on, a small glass syringe is used to inject
the mercury through a soft rubber tube. The battery onght
to have an E.M.F, of 150 volts. As the indifferent electrode,
a lead plate is used about 12 x 50 ¢m. with a binding post
for attachment to the negative pole. This plate lies over
a thick pad, well soaked in hot water, and extending beyond
the edges of the plate. ;

Full anssthesia having been produced and the patient
laid on a table, this pad is applied and pressed against the
body, the greater part of the pad being behind the hips and
against the thighs. With a narrow bistoury a slit should
be made in the tumour and an electrode thrust in near its
base. Having inserted the electrode or electrodes, mercury
should be fnjected through them into the surrounding
tissues. The intensity of the eurrent and the duration of the
application must depend upon the size of the growth. Dr.
Massey says that the current used has varied between 350
and 1200 ma., and the duration of the application between
fourteen minutes and half an hour. No increase of current
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CHAPTER XI

Tae Hypro-vreecrric Barm

The body’s share of current,—The first question is this :—
With a given current running through a given bath what
proportion of such current will find its way through the body
of the immersed patient ? This question may be answered
as follows :—The patient’s share of the current will vary
with the specific resistance of the water, 4. e. its tempera-
ture, &c., with the total volume of water, the volume and re-
sistance of displaced water, the specific resistance of the im-
mersed body, and the position which the latter oceupies
relatively to that of the water. But under the usnal working
conditions it will be safe to say that the average current
passing through the body is about 25 per cent. of the total
carrent running through the bath; and that the mamimum
current through the body is probably nearer 50 per cent.,—
that is, throngh the trunk ; whilst at the ankles, a part of the
body which would oceupy only about one fiftieth part of the
sectional area, the current flowing might be only about four
per cent. of the total.*

The substance of which the bath is made must clearly
not be metal. Oak or porcelain is the most suitable
material. Insulation must be carefully attended to, both of
conducting wires and waste pipe ; the latter being insulated
from earth by a short length of rubber tubing let in near
the bath; or better by having the discharging orifice of
the bath *‘ overshot ¥ over a sink.

* Bee * Hydro-electric Methods in Medicine,’ by W. 8. Hedley, M.I). Lewis:
Liondon,
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diaphragm (through which the body of the patient passes)
across the bath. Now, supposing that the junction of the
body with this partition approach the eondition of a *“ water-
tight joint ** it is evident that practically the whole of the
current passing through the bath must pass through that
part of the patient’s body which is in contact with the parti-
tion, no other route being open. But it is through this par-
ticular part of the body enly that the entire current will pass,
Is such a result desirable? It is obvious that an arrange-
ment of this kind represents either a disastrous concen-
tration of current on one particular part, or an inadequate
current for the rest of the body.

The electric bath is correctly and conveniently spoken of
as ““ monopolar *’ and “* dipolar.”

The monopolar is that form of bath in which one electrode
only is in the water ; the other being applied to some portion
of the patient’s body (neck, arm, hand) out of the water;
and this will be the point of entrance or emergence of the
eurrent, ©. e. it will be the anode or cathode according te
circumstances, The opposite pole is the whole of the patient’s
body in contact with the electrised water ; or, in other words,
the water in contact with the body constitutes one huge
electrode, adapting itself accurately to every irregularity of
surface, and carrying a very widely diffused current.

In the dipolar bath both electrodes are in the water, 1, e.
the current is led off from both poles of the battery, or coil,
or current controller, direct to the water; a current being
thus applied to the patient’s body only through the medinm
of the water. For most purposes of general electrisation
this is the form usually preferred.

Temperature and other points,—The temperature of the
bath may be between 90° and 98° F. (32° to 37° C.).

Precautions.—The ordinary rule of not taking a full bath
after a meal onght to be followed. In the case of insane,
anasthetic, paralysed, or other helpless people, special pre-
cautions must be used. . Not only must the greatest care be
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coil, or transformer, or by his rheostat, but will also from
time to time estimate its strength by his hands extended
in the water to the extreme ends of the bath.

Duration,—The period of immersion will usually be
fifteen or twenty minutes, and will only on rare occasions
exceed or even extend to half-an-hour. The first bath of a
series ought to be more or less an experimental one, and of
even shorter duration than the first-named time. As the
patient emerges from the bath, and stands up in the water,
a cold affusion in some form or a mild faradic douche may
be administered, according to individual toleration, The
patient who finds it necessary to undergo a course of elec-
tric baths has not generally any considerable resisting power
to cold. He is moreover often nervous and hypersensitive,
Therefore, if stimulation either by the eold affusion or by the
electrised douche be attempted, it is imperative that the
operator have his apparatus well in hand; that in other
words he must be able easily and accurately to regulate both
its electric and its hydriatic strength, The light bathing
dress is now removed, and after vigorous friction the clothes
are resumed and a quarter of an homr’s rest is taken.
Then, weather and strength permitting, the patient walks,
part at least of the distance, home.

Physiological effects.—The physiclogical effects of the
electric bath are thus summed up by Erb:—* Respiration
diminished by dipolar, temperature slightly lowered by
monopolar, metabolism promoted considerably by dipolar,
slightly by monopolar, and secretion of urine increased.
Appetite and digestion are improved, the genital functions
are stimulated, circulation and nutrition are benefited, sleep
notably restored, and new vigour imparted to the mental
and physical faculties. In short, the electric, and especially
the faradic, bath is credited by all with a powerful in-
vigorating and refreshing action npon the human frame.”
All who are conversant with the subject will recognise the
accuracy of this general statement, but it is scarcely necessary
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the treatment of old-standing paralyses of central origin.
He has found it a most useful adjunct to other electrical
methods 1 the treatment of that ensemble of symptoms
known as neurasthenia, and in cases of ansmsthesia it has been

fonnd of the greatest service.

Case.—B—, mt. 30. Paralysis of two months' standing, right fore-
arm extensors and supinators involved, wrist drop, R.D. sensation
i:!Lp:llru{i, 3 ".'.'LJI.:Ii]}-' " feel and numbness, q:ﬁ!hff'[iLlE}' over the distribuo-
tion of the radial. One or two painful points in the course of the
posterior interosseous. History and symptoms show it to be a case of
pressure paralysis (muscular spiral). Was attacked shortly after
having lain in an awkward pu:::itiull L]ul'in_L_; geveral hours when immtoxi-
cated., Has taken medicine for two months. Eleetrical treatment
now entered upon }-:,' wealk currents I"_IT!. anode stabile on each painful
point, five to ten minutes, cathode large indifferent electrode. After
two or three weeks no improvement ; at the end of one month (twelve
sittings ) slight improvement perceptible. Powerful peripheral stimu-
lation was then resorted to, at first by “single pole ™ treatment, that
is to say, the patient, being insulated and holding one pole of a large
coil, had !-;]'-.'u']-:!-: taken from the arm, This was alterngted with the
electrised douche, and improvement followed with surprising rapidity,
the cure being complete in eight weeks (twenty-five sittings) from the

co mmencement of electrieal treatment.

1= LTS _

Fig. 98 —Disgram showing the electrieal conditions that exist in
a bath when an earth connection is made (see p. 259).
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