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PREFACE

TO

THE SECOND EDITION.

Tae demand for a Second Edition of this book,
both in England and in America, has encouraged
me to devote to its improvement all the time and
labour that could be spared from other and more
onerous duties. While every page has been sub-
jected to the most careful revision—and it is hoped
that nothing of any real importance has been un-
noticed, and that the work has been brought to
the level of our present experience—it has not
been allowed to extend to unmanageable dimen-
sions, but the endeavour has been made to keep it
a handy yet complete digest of the essentials of
medical and surgical electricity. Thirty-one new
4llustrations have been added, and some of the
clder ones have been redrawn. Since the publica-
tion of the first edition other text-books upon
medical electricity have issued from the press,
showing that the study of electro-therapeutics has
increased, and that there is a-more general diffusion
b2







PREFACE

TO

EH TR ST AT TN

T saouLp hesitate to add to the multitude of trea-
tises upon medical electricity which are before the
profession did I know of any which, avoiding con-
tested points in electro-physiology and therapeutics,
teach the busy practitioner not only when to use
electricity, but, in explicit and full detail, how ; and
which in moderate bulk contain only what it is
essential to master. For a book of this sort I
believe there is a general want, and that want I
have endeavoured to supply. I claim no origi-
nality. There will be found here no new ground
opened out, but only an earnest endeavour to- sift
the wheat of our existing knowledge from the chaff,
and to make the reader as much at home with his
electrical as with his other medical instruments ;
and further to lead him to estimate electricity at
its fair and proved value in therapeutics, as an
agent, not to be indiscriminately advocated as a
panacea, nor, on the other hand, neglected by the

B -
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A HANDBOOK

OF

MEDICAL AND SURGICAL
ELECTRICITY.

CHAPTER I
ELECTRICITY AND ELECTRO-MEDICAL INSTRUMENTS,

Tue almost complete absence in the medical Preliminary
schools of the great hospitals of opportunities for geuent
an adequate study of electro-therapeutics, the im-
portance of the subject, and the wide-spread attention

that it 1s awakening throughout the profession,

have determined me to sketch as briefly as is con-

sistent with clearness the present position of the

science and practice of medical electricity, and es-

pecially of its practice.®

# This ohservation, written in 1873, requires some qualification now
(1877). At several of the medical schools, though not at all, electrical
treatment has been transferred from the hospital porter to some member
of the hospital staff, and at more than one a systematic course of
lectures upon electro-therapeutics has been delivered. But it is still too
common for the physician to consider (as quoted by Golding Bird nearly
thirty years since) that when his fiat has gone forth “ Let the patient be
electrified,” he has done all that is necessary ; while the patient usually
carries out this mandate by the purchase of a rotary magneto-electrie
machine and by using it according to the directions of its maker, who is
generally about as well fitted to teach its application in disease us is the
maker of an amputating knife to operate with it.

I3
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ELECTRO-MEDICAL INSTRUMENTS. 3

and not inordinately expensive, and how to keep
them in good working order (a point of no little
importance) ; and then, in full detail, how to use
them. Afterwards I shall very briefly discuss their
diagnostic and therapeutic application, and quote
either from my own experience, or from that of
others, a few illustrative cases, referring for further
examples to the many and voluminous writings of
the German and French electro-therapeutists.

NOMENCLATURE.

Firstly, a word or two on nomenclature.

Throughout this Handbook the following terms
will be used :—

Evrecrrization—The generic word for the ap-
plication of electricity in therapeutics, and never to
be made use of in any special or limited sense.

FravkrninisM :  FRANKLINIZATION.— Flriction or
Static Electricity—The oldest known variety, the
electricity of glass and amber, that with which
the name of Franklin will always be associated.

Vouraisym :  Vouraizarion.—Poltaie, Galvanice,
Dynamic, Contact or Current Blectricity, the Constant
Current, Galvanism.*—The electricity of chemical
action, that of Volta and Galvani.

Faravisy : Faravizarion.—The Induced Cur-

., “ Galvanism,” although commonly used, is improperly applied as a
designation of Voltaic electricity.

B 2

Preliminary
Remarks.

Nomenclature.






ELECTRO-MEDICAL INSTRUMENTS. 5]

from the friction of the rotating glass plate against Franklinism.
the upper and lower cushions, is collected by two
brass arms and distributed to the brass conductor,

Fia. 1.

: |:

gL j
|' I
|

Plate Electrical Machine and Glass-legged Stool.

from which they branch out, and which is insulated
by a glass support. I should recommend a ma-
chine with a plate of about two feet in diameter.







ELECTRO-MEDICAIL INSTRUMENTS. 7

found in the difficulty sometimes present, from Franklinism.

neglect of the above precautions, in getting the
machine to act well, a portion of its electricity
being conducted away by the moisture contained in
the air as rapidly as it is generated. But even on a
foggy day the instrument, with proper care, may

FI.}-'- E‘l

Winter's Machine.

be made to act well by placing it in front of a fire
for half an hour, or thereabouts, before use. The
operator should also remember that dust must be
sedulously guarded against. A few drops of petro-
leum may be sprinkled upon the table, and their
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ELECTRO-MEDICAL INSTRUMENTS. 9

The Becker-Muirkead Batlery is a modification of The Becker
Daniell’s, and is that usually employed for tele- Battery.
graphie purposes.

Its tension is low, but its action
is very uniform.

The elements consist of an un-
amalgamated zine plate (fig. 3, #), and of a thin

copper plate, . The copper plate is immersed in a
solution of sulphate of copper contained in a porous

Fre. 3.
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Muirhead's Battery.

cell, % ; the zine plate is immersed in water only,
contained, with the porous cell and its contents, in
a quadrangular porcelain vessel. The porcelain
vessels are constracted in couples, each couple hold-
ing two pairs of elements, and five of these couples
are packed in a strong oak box. The arrangement

of the battery adopted at the National Hospital, as
least complex, is shown in fig. 4, in which ten boxes







ELECTRO-MEDICAT, TNSTRUMENTS. i)

cells require to be re-charged and the zincs cleaned The Beckar
every two months, and new zinc plates are needed Battery.
about every three years. This battery was designed
by the late Mr. Becker, of the firm of Messrs.
Elliott Brothers, 449, Strand, and it is supplied by
them.

Mr. Becker added to it, as a means of ascertaining
its state of action, and as a guide to the operator,
an ingeniously constructed tangent galvanometer.
The battery when freshly charged and all con-
nections cleaned is in 1ts most effective state, but as
the strength gradually diminishes it is important
for the medical practitioner to be able to ascertain
at any given time the degree of diminution, so
that he may determine the number of cells to be
used in any given case. The terminals of the
galvanometer coil are connected with a simple com-
mutator so that the current may be made to traverse
the galvanometer or not. When the battery is in
perfect action it has been found that

5 cells give 45° deflection of the needle of the galvanometer.

() A R 7 i o "
20 3 67° v = i
30 - 70° 3 % e
50 B 71° . 5
100 " ?Eq ; 3 1] 1

Should five cells only give 22° deflection, the bat-
tery would be half its strength (if for the sake of
illustration we take the angles for the expression of
the strength instead of the tangents), and a higher

e —






FLECTRO-MEDICAL INSTRUMENTS. 13

re-charging, of which the cost is about a sovereign. Tho Bk
The price of a 100-cell battery is 25/—of a 50-cell Bastery.
battery, 15/. 15s. ,

All connections, binding serews, &ec., of electrical
instruments must be kept scrupulously clean, and
to do this nothing is better than to rub them occa-
sionally with a bit of very fine emery paper,

The single drawback to Muirhead’s battery is
that it is not portable ; but in every other respect
it far surpasses any with which I am acquainted,
and no portable battery can approach it either in
regard to quantity of electricity, therapeutic result,
or comparative absence of pain in application ; but
it occupies a large space, and as long as patients
are not always movable, an efficient portable bat-
tery, as facilitating the use of electricity, both in
diagnosis and treatment, becomes a sine qud non.*

The profession is indebted to Stohrer, in Ger-
many, and Messrs. Weiss, and other makers in this
country, for excellent portable batteries, which are
unsurpassed by any fluid batteries in efficiency of
action and compactness consistent with efficiency.
But all portable fluid batteries possess certain inherent
disadvantages and petty annoyances and difficulties

* Currents from large fixed batteries are less irritating in application,
and their curative effects are more marked than those from small
batteries, owing to their eurrents being of low tension and great quantity
—Lhe quantity of eleetricity depending altogether upon the size, and
the tension only upon the number of elements,
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appointment. But recently elements have been 'g::ﬁllaeciamhé
constructed by the patentees of the Leclanché cell,
which are unquestionably superior of their kind to
any others. They consist of a carbon plate placed in
powdered peroxide of manganese within a porous
cell, and a zine plate inserted in moistened sal am-
moniac, and they are remarkable for their constancy
and persistency in action; for they remain, with ordi-
nary work and without attention, in full efficiency
for quite twelve months, and can even then be
readily renewed.

Efficient cells are, however, but a first step to
the perfection of electrical apparatus, and the
mechanism by which the current is brought into
use and graduated, and the general accessories of
the instrument are of at least equal importance.
The details of construction of the instruments
which I am about to describe, and which have
been made by Mr. Hawksley, of 300, Oxford
Street, have been designed by myself, and it is
claimed for them that they place at the service of
the busy practitioner a battery that, with ordinary
care (and no instrument will remain in order with-
out this), may be kept upon his consulting-room
table, always as available to his service as his
stethoscope or ophthalmoscope.

Mr. Hawksley constructs these batteries with any
required number of cells from 15 to 100, but the

30-40 and 50-cell batteries are the more generally
useful.

L—. e







FLECTRO-MEDICAL INSTRUMENTS. 17

arranged in the interior of a mahogany case, and Eﬁ;ﬁi“'
in use they are hidden from view and from danger;
but in the figure they have been partially exposed
by the removal of the tray for holding the sponges
and accessories. Their connecting wires are brought
to the under surface of the element board, which 1s
made to move upon hinges, so that, when necessary,
the cells may be examined ; but at other times this
element board is held in position by the belt, ¢;
and it should never be needlessly disturbed. These
wires conduct the current through the graduating
dial, &, and the position of the needle of this dial
(enlarged in fig. 6) determines from how many
of them the current shall be allowed to reach the
binding screws, 1, 1, and from them by way of the
conductors, sponge-holders, or electrodes, the body
of the patient ; or whether it shall be entirely shut
off, as is the case when the battery is not in use,
and when the needle stands at “(0,” the position it

B, B. Cells shown by the removal of the compartment, H, for sponges
and accessories.
C. Bolt to secure the element board, which moves upon the hinges, D, D,

E. Dial plate regulating the strength of the current. The needle,

;!:einrthe battery is nob in use, should cover the stud, *0,” seen to
it

F. Commutator of the poles. The poles, N and P, are seen through
holes cut in the element board.

G. Key by which the current can be shut “off” or *“on,” without
:’:ban,:;e of position of the conduetors. It can also be used by vibrating
it backwards and forwards as an “interrupter.”

L I. Binding screws, to which are attached the conducting wires and
sponge-holders, &e,

c







ELECTRO-MEDICAL INSTRUMENTS. 19

element board, indicates at once not only that ']’;nh:t?ﬂ'i;j}‘i“
there has been a change of poles, but which pole is
at the moment negative or posifive ; whereas, in all
previous instruments, when the poles have been
changed, there has either been no letter marking
them, or this letter has really been wrong, and
one has had to remember this. Under such ecir-
cumstances, and when examining patients in rapid
succession, momentary confusion of the poles was
very liable to occur even to a practised operator.
A key, G, enables the current to be shut off or on
without removal of the conductors.

Dirt is a non-conductor of electricity, and the
studs of the dial must be kept clean with emery
paper or plate powder—as also the under surface of
the needle, key, and binding screws, all of which
unscrew, and admit of removal.

Fig. 6.

Graduating Dial,

In the daily use of a battery the chief work is
usually thrown upon the first half (say in a battery
of 40 cells, upon the first 25 cells), and various
arrangements have been added to batteries by

c2
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Foveaux, of the firm of Messrs. Weiss and Co., 62,
Strand.

Foveauz's Portable Battery is formed of pairs of Foveay
Smee’s elements, packed into a handsome mahogany Battery.
box, which measures in length 14 inches, in breadth
7% inches, and in height 10} inches (fig. 8). The
cells containing the exciting fluid (diluted sulphurie
acid), and which are constructed of porcelain, are
attached to an ingeniously devised lifting arrange-
ment. When the lid of the box is closed, and the
battery is out of use, the cells and the contained
exciting fluid are depressed beneath the elements,
and the latter are no longer immersed. When the
lid of the battery is raised to place the instrument
in use, the cells are elevated and the elements
immersed. By this arrangement the zinc is with-
drawn from the destructive action of the acid when

the apparatus is not in use, and the waste of the

thrown about by railway officials and others as if they were portman-
teaus! so that it may sometimes be necessary to charge the battery
oneself. To do so proceed as follows :—Remove the cork closing the
opening into each cell and through this opening inject with a syringe
six drachms by measure of water. This is a delicate and tedious operation,
and as some time is occupied in saturating the contents several injections
may have to be made, and it is very imporfant that no water be allowed
to run over between the cells or secondary action will be sel up and injury
to the battery will resulf. If there is extra difficulty in introducing
the water into any one cell a knitting needle or piece of stiff wire may
be carefully passed through the opening and the cell contents be very
slightly stirred. Fach cell must receive the full measure of water above
indicated, the corks must be replaced tightly, and in three hours the
hattery will be ready for use, and it will so continue for months, Uniess
the above directions are strictly adhered to failure will resull,
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elements may be obviated to the greatest extent. Foveatxs
It requires, in constant daily use, to be charged Battery.

about once in two months, by pouring into each
cell a measured portion of diluted sulphuric acid
(one part of strong acid to twenty-nine of water).
A measure holding the requisite amount of acid 1s
supplied with the instrument. To charge it the plates
can be lifted out of the cells en masse, as shown in
fig. 9, without any trouble in dismounting them.

Fia, 9.

T TR e
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The Elements of Foveaux's Battery.

The elements being lifted out, the arrangement of
the cells is seen in fig. 10. By means of a dial
plate with a movable needle, the current is gra-
duated without detaching the conducting wires.

The battery is mounted in sizes varying from
twenty to sixty cells, and in price from 6/ to
15/. 155. The more generally useful sizes contain
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from them altogether. In the latter case the acid S
will only fill the lower third of the glass, and it is

hardly possible that it can be spilt. Should, how-

ever, such an accident be apt to occur, a small

stopper of caoutchouc at the left side of the base

must be pulled out, and the instrument slightly
inchined, that the acid may run out. The conduct-

ing cords are attached, as shown in figs. 11 and 12,

Fia. 11.

Stohrer's Battery for Hospital use.

to a simple and easily adjusted slide running in a
groove upon the bar that supports the elements,
and at its lower surface being in metallic connection
with them. By the movement of the slide, any
desired number of cells can be brought into opera-
tion; and on its upper surface is an ingeniously
devised commutator, by turning which to the right
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they become encrusted. They may be also serubbed gﬂﬁu
with an old nailbrush or toothbrush. Clean all me-
tallic connections with emery paper, and do not
serew the carbons and zines together again until

|n||||r
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Stibrer's Portable Battery.

they have been allowed to dry for twelve hours.
Charge each cell with a solution of one part of
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they exercise little or no benefit, except perhaps in Pulver-
some cases where they appear to act from their rﬂnl::?:rﬂaatw
electro-cutaneous excitation as counter-irritants. I ™"

am led to make these remarks and to describe

these forms of battery from the very numerous

letters of inquiry that 1 receive regarding them.

The prineciple of their formation is that of the
combination of a great number of elements, from

300 to 400, having but small surface. The origi-

nal and best known forms of the chains are shown

in figs. 13 and 14. The elements of which the

Fia. 14,

T
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AN

Pulvermacher’s Galvanic Chain.  Another form of Pulvermacher's
Galvanic Chain.

chains are now constructed are formed of a cylin-

der of copper plate perforated with longitudinal

openings, and within this cylinder is a cylinder of

zinc without perforation. The zine is separated
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ment deseribed admits of the most perfect gradua- The Tibbia

tion of the current, and it has been for some time Battery.

Fia. 15.

The Faradaic Instrument,* !

—

* A. Cells shown by the removal of the compartment, B, for con-
ductors and accessories,
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and rendering the secondary alone available for The Tibbits
application to a patient. I have been long satisfied Battery.
that therapeutically the distinction between the

primary and secondary coils entirely consists in the

A, A, being turned on by the key, C, travels to the needle, G, and
as this needle is in metallic contact with the hammer, E, through this
hammer and from it through the wire of the primary coil back to
the cells, A, A, from which it set out. But this passage of a current
through the primary coil causes the bundle of iron wires, F, inserted
within it to become magnetic, and consequently to attract the iron
hammer, which at once flies to it, the magnetism being stronger than
the resistance of its spring. But this movement of the hammer from
the point of the needle leaves an open space, whick breaks the circuit
as complefely as when a telegraph wire i cuf. Magnetism is at once
abolished in the bundle of wires, and the hammer returns by the elasti-
city of its spring, no longer overpowered by magnetism, to the point of
the needle. By fhis return of the hammer the current

ix re-established, and the same process is repeated, Fia. 18,

the hammer vibrating thus backwards and for-
wards many times in a second; and each time
that it leaves, and each time that it regains the
point of the needle, a momentary current is
generated in the primary coil, K, and also in
the secondary coil, L, if this latter at all overlaps
the primary, the power of current in the secon-
dary coil being directly proportional to the de-
gree of this overlapping. We thus see that many
“shocks” of induced electricity may be adminis-
tered even in one second of time! The path of
the current is seen in the diagram fig. 16. It
starts from the battery, A, travels, as shown by
the arrows, first to the coil, B, through this coil
to the hammer, E, and from the hammer
through the needle ' back to the battery. C is
the bundle of wire rendered magnetic. It is
obvious that when the hammer, E, is attracted
;u this he:eetm-magnet, the space seen in the

gures between E and C will exist between E :
and the point of the needle #'. Dmﬂr:ﬁlrr‘::nﬂmh %

D

3
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the point of the needle, ¢, and the exact spot of the
platinum disk of the hammer against which this
needle impinges, become oxidized with subsequent
weakening or stoppage of the current. This plati-
num disk has been constructed to rotate, and a
hole has been drilled in its circumference. By in-
serting the little lever delineated in fig. 17 into this
hole, the slightest twist given to the disk is sufficient
to bring a new surface of platinum into contact
with the needle point. This will usually be all
that is required ; but if not, the needle can be un-
screwed and ifs point cleaned with emery paper.
When in course of time the disk becomes dotted
over with spots of oxidation, the screw fixing
the hammer in position must be unscrewed, the
hammer lifted out and its surface similarly cleaned.

Fia. 17.
el et =)
n(©)

&:::q;h-m-
Platinum Disk and Lever.

1, 1, are binding screws for the attachment of the
conducting wires. Care should always be taken
after use to “turn off” the battery current by the

in protracted applications it may occasionally be rested with advantage
for a few seconds, By following these directions some practitioners

keep their instruments fit for we for years ; while others, less careful,
exhanst theirs in a few months,

D 2

The Tibbita
Induction
Battery.







ELECTRO-MEDICAL INSTRUMENTS. 37

but T can not recommend this battery, to the de- 33;‘1‘%“.3?2 '
seription of which Duchenne devotes some pages, e Instru-
and it is far better to procure the instrument
without the battery, directing it to be affixed to a
wooden slab, at the level of the binding screws,

¥ and 1’ (fig. 18), and doing away with the part

Fia. 18,

Duchenne’s large Vo'ta-faradic Instrument.

of the apparatus figured below ¥ and 1. A
couple of the cells used to work my Faradic 1n-
strument, already described, answer admirably for
working Duchenne’s, their polar wires being attached
to ¥and /. But whatever battery may be used let
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temporary magnetization. 4. Besides the com- ﬂ:t;ehetl;:f'u
mutator of the coils, E, it possesses a commutator covered To.
of the poles, H, forming part of its structure, and
by which the directions of the currents may be
rapidly changed without displacing the conductors.
5. The trembler 1s so constructed that the rapidity

of the intermissions can be progressively increased

Fra. 19,

Fia. 20.

Fig. 19.—Large uncovered Volta-faradic Instrument.
Fig. 20.—Bundle of soft iron wire.

from four or eight in the second, to an almost in-
caleulable number in the same period of time.

If it be desired to obtain rapid intermissions of
the trembler (a, fig. 18), turn from right to left
the knob, ¢, which fixes the movable plate. When
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finitely weak doses the upper part, k, of the mode- Duchenne’s

: arge Un
rator, ¥, must be connected with one of the knobs, covered In-

p or , and one of the conductors with the lower Pt
part of the moderator, 1. Then the more the stem,
J, of the moderator is drawn up, the greater will be
the thickness of the water traversed by the current,
and the more the latter will be weakened. The
current may then be divided and measured by the
tube graduator, B,

Duchenne also adapted to his uncovered instru-
ment a special trembler, whose beats may be
quickened or retarded at
pleasure. It is shown in
fig. 21, a front view of
this instrument. One of
the extremities of the
wire of the primary coil
communicates with the
knob, g, the other with
the screw, c. The mov-
able piece of copper, a,
which is pressed back by
a spring placed in front
of it against the screw, c,
communicates with the Front view of the instrament shown
knob, ¥. As soon as the B o
knobs, © and ¥, are placed in communication with
the poles of a battery, the current passes through
the wire of the primary coil, and magnetizes its
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that when after working some hours a day for many
months, it becomes oxidized, it may be shifted a
little to the left or right, and a new place brought
into use. Clean also the point of the screw from
time to time, by rubbing it with a piece of fine
emery paper, to remove the oxide.
Duchenne’s small Volta-faradic Instrument, is a Duchenne's

- small Volta-
reduction of the instrument just described. It has gtnra.din Itn-
rumeént.
the form of a flat oblong box (fig. 22). When
it is open, as in fig. 24, it is seen fo be divided into

two parts. To the right is placed the induction

Fia. 22. Fig. 23.

Duchenne’s small Volta-faradic Tnstrument Soft Iron Core.
(closed).

instrument, properly so called. To the left is the
battery in the lower compartment, a, and the
electrodes and their conductors are in the upper
compartment, B. The induction apparatus is com-
posed of the two superposed coils, the wires of
which are of different length and diameter, and of
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plate, 1’ (fig. 27), which communicates with the ?I::Ilie%ii
carbon contained in the caoutchoue cell, comes in faradic In-
contact with the spring, u, which rests against the PO
platinized termination, ¥, of one of the extremities

(poles) of the primary coil, while the zine ¥, (fig.

27), 1s brought into communication with the other
extremity (pole) of the primary coil, by the spring,

w. If it is wished that the intermissions should

be made slowly, the knob, L (fig.25), must be turned

till the line traced upon it is directed transversely.

If rapid intermissions are desired, the button, 1,

must be turned from right to left until the bar, =,

pushed forward by a platinized eccentric fixed to

the button, is sufficiently near to the temporary
magnet, J, which is in contact with the soft iron in

the centre of the coil. The approximation is suffi-

cient when the noise of the trembler can be heard.

The movements of the trembler must be carefully
regulated. Slow intermissions may also be produced

with the pedal rheotome, v (already described with

the large instrument). For this purpose its con-

ducting wires must be attached to the knobs, 3 and ;
4 (fig. 24), and then after having turned the button,
L, from left to right, until the bar, g, is in contact
with the magnet, 5 (in this position the battery
current is interrupted), the intermissions are to be
made with the foot in the manner already described.
(By pressing on the knob, 6, fig. 26, the battery
current 18 completed.) The electrode knobs, 1 and
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: 1881 : Duchenne's
vheotome; of a regulator of the intermissions ; of a D e

graduator of the currents ; and of a commutator of E:n:::atru-
the poles (fig. 28).

The magnet is formed of two parallel cylindrical
branches, connected together at one of their extre-
mities by a transverse bar of soft iron. The
armature which, by its movement of rotation, pro-

A i i e

Fic. 28

e o e g —— e

|
|

Duchenne’'s Magneto-faradic Instrument.

duoces the intermissions of the magnetic current, is
traversed in its centre by a horizontal axis ter-
minated at its extremities by a very hard steel point,
received in steel sockets, which are screwed into two
copper mounts. These mounts are firmly fixed toa
square movable plate of copper (g, fig. 28), which
rests on the base of the apparatus. Between these
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brought—that of the thick wire to the springs, s, Duchenne's

eto-fara-

and &/, which produce the intermissions on the reel,
B : and that of the fine wire to the right side, v, of
the commutator of the coils, 7, which conducts the
current of the primary coil to the knobs, » and »/,
to which are attached the conductors of the rheo-
phores. The spring, s/, gives origin to a conducting
wire which proceeds to the left side of the commu-
tator, . The rheotome is composed of a small
wooden reel, B, and of two springs, s and s". The
reel is fixed upon an axis of soft iron. One of the
springs, s, in relation with one end of the central
wire, rests upon a metallic ring fixed upon the reel.
This ring is divided into four teeth, two of which
are very short. The second spring, s, which com-
municates with the other end of the central wire, is
brought into contact with the four, or with the two
teeth, by means of the regulating kmob of the
commutator (not shown in fig. 28), which is fixed
to the right of the instrument, and which rotates
from right to left, and wice wversé. The inter-
missions are thus regulated :—A piece of copper is
fixed to the base of the instrument, to the left of
the large wheel. It is traversed by a screw, b, to
which is soldered a brass spring, . By means of
the screw, p, the spring, 1, can be made to perform a
to-and-fro movement, which brings it in contact
sometimes with the pins @, upon the posterior face of
the great wheel, A, and sometimes with the plate, 6,
E

dic Inatru=
ment.
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stem, R, is pushed home, the current is af its mini- Duchenne's

eto-fara-

mum. If still more feeble doses are required, the dic Instru.
armature must be moved further away from the i
magnet by turning the regulator, n, from left to

right. The knob, 7, of the commutator of the

coils must be turned from right to left, when it is

wished to bring the currents of the primary coil to

the knobs, P and ». On the contrary, the knob, r,

1s turned from left to right, to get the current of

the secondary coil.

Stohrer's Induction Instrument—The battery of Hialinecls.
this instrument consists of carbon and zine, without Instrument.
an earthenware cell. The carbon
(fig. 29), hollow within, filled with
sand, and closed by a glass stopper,
serves for the reception of a con-
centrated solution of chromic acid
in water. Of this solution 10 or
12 drops should be added when-
ever the battery is re-charged.
The zinc surrounds the carbon,
but is kept from contact by glass
msulating buttons. These ele-
ments are placed in a circular
glass cell, which serves for the
reception of diluted sulphuric acid
(one part acid to seven parts water). This cell
18 50 arranged in the completed apparatus, that

‘16 can be moved vertically up and down, and
E2

Fic. 29,

Stihrer's Battery.

-
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Stohrer constructs a smaller (fie. 30), and a%;gl;g:n
larger (fig. 31) instrument. The battery of the Instrument.
former is constituted by a single cell; of the latter,
by two cells, which may, however, be arranged

either as two pairs, or as a single pair of elements.

Fic. 31.

T

Stohrer's larger Induc;l:::[;tr;ment.
Both possess a primary and a secondary coil, the
currents of each of which can be made use of
separately ; and in both the currents have a definite
direction, positive electricity being set free at one
terminal, and negative at the other, of each of the
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ment has not been adopted in the smaller instru-

ment.

The Tibbits Combined Hospital Battery—This in- The Titbis
strument (fig. 32) consists of 40 or 50 voltaic cells H;Ei:;l
and an induction coil andbattery,and it is soarranged
that the current from either coil or voltaic cells is
brought to the same terminals, thus avoiding the
trouble of constantly changing the conductors, a
point of the greatest possible convenience when
examining patients for diagnostic purposes by both
formsof electricity,either in successionor alternately.

In this instrument there are combined in one case
the essential parts of my voltaic battery (page 16)
and induction battery (page 31), and the reader is
referred to the description of those instruments for
details of its construction and use. The dial, =,

[ —

fig. 32, differs from that ficured at page 19 only in ]
being furnished with an additional stud lettered
“Coil.” When the needle points to this stud the ll
current from the faradic coil is brought into action,

and when it points to the numbered studs, the cells
numbered thereon as in the voltaic instrument.
‘When the needle points to “ 0” both currents are
shut off. The more common form of the combined
battery is represented in fig. 32, where it is fixed
in a square mahogany case, the voltaic cells being
all on the same level ; and this, as simplest in con-
struction, is most to be recommended where patients
are usually brought to the operator for treatment.
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" But a more portable arrangement, especially con-
venient for nse when visiting patients at their own
homes, is seen in figs. 33 and 34, where, by

* In fig. 33 the instrument is seen with the lid open, ready for use.

A. Guard, H. Graduator of coil.
D. Spring of hammer, 1, I. Terminals.

E. Connecting screws, K. Regulating dial.
F. Electro-magnet, M. Vibrating hammer.

G. Interrupter. P. Serew regulating needle.

The Tibbits
Clombined
FPortable
Battery.

-
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The Accessories of the Apparatus.

The first necessary accessory is a conducting cord
or wire between the poles of the instrument and
the sponge-holders, electrodes, or, as they are gene-
rally called, rheophores (current carriers). I have
had endless trouble with conducting cords, which
are always liable to get out of order and cause in-
terruptions in the current. I strongly advise that
nothing should be used but very thin copper wire
coated with gutta-percha in the same way as that
known as “telegraph wire.” This is perfectly in-
sulated,sufficiently pliable for all practical purposes;
it is inexpensive, it does not kink, it will fit any
sort of rheophore, and if the end breaks all that is
necessary is to scrape off with a pocket-knife the
coating for about a couple of inches from the
broken end. For use when the rheophores remain
immovable during the whole time of the applica-
tion, the ordinary telegraph wire is more con-
venient, and from its much greater diameter will
wear much longer, but it is not sufficiently
flexible for other purposes. The other accessories
will be described with their special uses in the next
chapter.

Accessories of
the Apparatus.

The Conduct-
ing Wires.
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gested to Duchenne that in some way it might be tlei;]ﬁl ﬁ}%ﬂiﬁ-
possible to arrest electricity in the skin without wicity.
stimulating the subjacent orgamns; or, on the con-
trary, to cause it to penetrate the skin without
influencing it, and concentrate its power on the
deeply-seated muscles or nerves. The result of his
experiments was entirely successful, and we owe to

him the fundamental principles of all methods of
localized electrization. He applied to the dry skin

the dry metallic conductors of an induction instru-
ment in action. Sparks and crackling were pro-
duced, but no physiological phenomena. /e elec-
tricity did not penelrate the skin. He replaced the

dry conductors by well-moistened sponges. The
current produced neither sparks nor erackling, but
very variable phenomena of contractility or sensi-
bility, according as it acled upon a muscle, a nerve, or

an osseous surface. Duchenne distinguished be-
tween “ direct muscular electrization,” the produc- .

—

——= — - =

tion of contraction by placing the rheophores on
the muscle itself, and ‘ indirect muscular electriza-
tion,” in which contraction is produced by exciting
the nerve trunk or branches. By the German
school these have been also termed * infra-muscular”
and “extra-muscular” electrization; but before
entering upon this part of the subject, it will be

* Bee Duchenne (de Boulogne) * On Localized Electrization and its
applications to Pathology and Therapeutics.” (English edition.)
Part L, pp. 38-44. London: Churchill,
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machine, instead of with its conductor, he would

be charged not with positive but with negative

electricity and—be taking an electro-negative bath. @) Blectte-
The whole surface of the body becomes charged R e |
with electricity, which escapes from all points of :
the skin. If it is desired to localize somewhat this
escape along the course of certain nerve branches,
or otherwise, but to avoid shock, a brush may be
slowly passed by the operator almost, but not
quite, in contact with the skin. A series of rapid
and successive reunions of the electricity with each ;
bristle of the brush takes place, generating a
current of cold air perceptible to the patient. 1 i
habitually use for this application an ordinary *
clothes-brush. If while in connection with the (¢) Franklini-
prime conductor any object (the knuckles will do) %ﬁ?ﬁf :
is brought sufficiently near to him for his contained
electricity to overcome the resistance of the in-
tervening stratum of air, he is “discharged” with

. aspark. This is Franklinization by sparks, and is
accompanied by a certain slight amount of “ shock.”
If it be desired to render this shock painful, elec-
tricity of a degree of tension only to be obtained I
from a sufficiently charged Leyden jar or jars must (@) Franktini- ||
be made use of, and this may be rendered so power- zf:;mﬁ }Erﬂ-m ,
ful that the whole limb, or even the whole body, is |'
as it were struck by lightning. This is Franklini-
zation by the Leyden jar. To apply this form of
Franklinization, well warm the inside and outside







THE APPLICATION OF ELECTRICITY. 65

to render the water a good conductor. In the “inter-
rupted voltaic current” the current is INTERRUPTED (3) Inter-
by gliding over the skin one or both of the rheo- RN
phores ; or the feet or hands may be placed in salt
water with one pole, and the other pole may alone

be movable. There is an application of positive
voltaic electricity, originated by Dr. Radcliffe,

the therapeutics of which will be discussed here-
after, in which the patient and the battery must

both be insulated, the passage of the current
quite constant, and a wire, which Dr. Radcliffe e L
terms a “ground wire,” carried from the nega- Charge.
tive pole of the battery, or from the mnegative
rheophore, to the earth. This wire may con-
veniently be attached to a chandelier or gas-
pipe, which always gives a direct metallic condue-

tion to the ground. With careful insulation, the
negative electricity passes away by this wire, and
while the current circulates the patient continues
“charged” with positive electricity—a condition
analogous to the electro-positive bath described
under Franklinization. A sheet of gutta-percha,

~ about four feet square by half an inch thick, will

answer admirably to insulate the patient and the
accessories,

e e
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washleather. This is by far the most generally kﬂiﬂirir;t
useful rheophore ; and by using the edge it may be Rheophores,

made to answer in the majority of cases for fig. 39.

Fic. 25. Fig. 36.

Sponge-holder with Metallic rheophore
insulating handle. with disk.

Method of holding rheophores.

- It also has the advantage over the sponge of allow-

ing firm pressure to be made without the incon-

venience of water being squeezed out. Fig. 36, a,
P 2
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and some of those of the face. Fig. 40 shows Eﬂﬁt

Duchenne’s method of holding two rheophores. The Rheophores.
application is being made to the muscles of the

Figc. 40,

—'-=._

|||'||'|||| ﬂh |J| |I|

Duchenne’s Method of holding Sponge-holders in a single hand.

hypothenar eminence with one hand, while the
other hand is employed about the instrument. In
fiz. 41 the conical rheophores are in like manner
applied to the face. As it is requisite to ad-
minister to a muscle a dose of electricity propor-
tionate to its degree of excitability, the operator
should, whenever possible, have one hand at liberty.
In direct electrization the rheophores must always be
applied over the fleshy body of the muscle and not
-over its tendons, and in order to electrize it com-
pletely they should cover the whole of its surface, and
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Indirect Muscular Electrization.

‘When muscular contraction is produced by aet- Indirect Mus-
ing upon the special nerve trunk and branches zation.
instead of by placing the rheophores upon the
muscle itself, the procedure is termed indirect
muscular electrization. For its successful practice
a detailed knowledge of anatomical relations 1s
necessary, especially of the position of the muscles
and of their nerves with regard to one another, to
the sensitive nerves and to the surface of the body.

It is common to find variations in the course of
the nerves, and in the mode of their distribu-

tion among the muscles, so that the points most
suitable for their excitation can only be poiunted
out approximately.

It 1s convenient to place a broad conductor, such
as a sponge contained in a cylinder (fig. 35), upon
some little sensitive part of the body, such as the
sternum, and to apply a fine-pointed conductor,
such as the conical rheophore (fig. 39) to the most
superficial point of the nerve it is desired to act
upon.

The following figures (figs. 43 to 60) are copied
from photographs by Ziemssen, and the motor
points indicated by them were obtained as fol-
lows :—One electrode, as small as a knitting-needle,
its point covered with a layer of the finest sponge,
was used for the excitation of the nerves; while the
other electrode, covered with a thick cushion of
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The Head.
The trunk of the facial nerve may be excited %I‘ha Facial
erve.

from the external auditory meatus by pressing a
thin electrode against its lower wall. Energetic
contractions will be produced in all the muscles
that the nerve supplies. With less pain in thin
persons it may be found immediately after it
leaves the stylo-mastoid foramen. Press the rheo-
phore strongly, just below the concha, between the

Fra, 43,

Facial Nerve.

mastoid and condyloid processes. The energetic
contraction of all the muscles it supplies is well
seen in fig. 43. The branches from the facial to
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‘quotes a case of blindness caused by too puwer_ful %'ﬂf.\. Fuml
;an application of electricity, but weak faradization

Fic. 44.

Frontal Muscle,

1may be applied without injury even upon the con-
jjunctiva, although the application is very painful.
‘The nerve of the zygomaticus major may be Pranch to
i : yEomaticns,
texcited quife close to the origin of the muscle
iat the inferior and external edge of the zygoma,
tand the certain bony support afforded for the pres-
isure of the electrode makes its excitation unusually
teertain—more so than that of any other facial
imuscle. By its contraction (fig. 45) the angle of
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.and are best sought at the inner margin of the gﬁfﬂl
;masseter (fig. 46). The cheek becomes tightly
.contracted and pressed upon the teeth. The
; masseter and temporal muscles, on account of the

Fia. 46.

Buccinator.

' deep entrance of their motor nerves, can only be
thrown into contraction by direct muscular éxcita-
tion, since the belly of the muscle intervenes be-
tween the electrode and the entrance and course of
the nerve. Of the nerves of the cavity of the Nerves of the
mouth, those of the tongue are the most accessible. e
Excited on either side, the tongue becomes con-

tracted and bowed towards that side. If when
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muscle into isolated contraction with either eleva- HT;: of

tion of the shoulder backwards and upwards, with

T1a. 47.

E:u:rnu mastoid,

drawing up of scapula, or depression of head back-

wards and outwards, or both movements, according

as the head or scapula is fixed by antagonist
museles. The hypoglossal nerve is accessible close Hypoglossal
above the great cornu of the hyoid bone in front of S
the hypoglossus muscle. The usual result is eleva-

tion of the whole tongne against the hard palate,

with simultaneous action of the hypoglossus and

other muscles.
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the side of the thorax in the seventh intercostal b LS ;
space, and pressed in as deeply as possible towards Nerves. |
the diaphragm. Faradization in this manner should ;
be applied to the right and left sides alternately, i
and the circuit maintained unbroken for about the
period of a deep inspiration. Or the two phrenics i
may be simultaneously excited. Take the disk
rheophores (fig. 36), place them on both sides of i
the neck over the lower end of the scalenus anticus
at the outer margin of the sterno-mastoid, direct i
them somewhat inwards, and press firmly. We i
may in this way be certain not only to excite the i
phrenic nerves, but also, from the extent of bearing i
of the electrodes, to produce contraction of the i
inspiratory muscles supplied by nerves which
. traverse the path of the current, as well as directly
to excite the scalenus anticus and sterno-mastoid.
The large electrodes are recommended for these
reasons as well as for the greater ease with which
we are enabled to hit the phrenics. It is also
necessary that the head, shoulders, and arms of the
patient should be fixed by assistants, in order that
the auxiliary muscles of inspiration, especially the
serratus anticus major, and the pectorals, should
have fixed points from which they may energetically
act upon the chest; and sometimes, in order to
control disturbing movements of the upper extremi-
ties, cansed by accidental irritation of the motor
twigs proceeding to them from the brachial plexus.

&
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tion of the brachial plexus, on account of its The Brachial

. s . . Plexus,
superficial position, is especially adapted for an
unpractised operator.

The Superior Extremity.

In fig. 48 the motor points of the anterior
sarface of the left arm are shown.

Fia. 48.

™ Branch to Biceps
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radial side and flexion of the fingers with opposition %q'hﬂ Median

to the thumb. In the forearm, an inch above the
wrist, the nerve lies for some distance between the
tendons of the palmaris longus and the flexor carpi
radialis, almost quite superficial. Excitation here
(see fig. 49) produces abduction of the thumb, with
stronger opposition and slighter flexion of the first
phalanges of the index and middle fingers.

erve.

The ulnar nerve may be excited along its whole Lo ias:

course from the axilla to the elbow, although by
movement of the skin or of the nerves, an unin-
tentional action of the median is easily produced.
It is best to take the interval between the olecranon
and the internal condyle, since here the nerve does
not slip, but can be pressed firmly against the bone.
Its excitation produces pain in the long palmar
branch and its twigs to the fingers on the volar and
dorsal sides of the hand, with eontraction of the
flexor carpi ulnaris, flexor digitorum profundus, pal-
maris brevis, muscles of the little finger, interossei,
4th lumbricales and abductor pollicis. After giving
off its posterior branches, the nerve lies wholly
superficial for a considerable distance above the
wrist on the radial side of the tendon of the flexor
carpi ulnaris; and it produces when excited here
pain in the volar twigs and in the above-mentioned
muscles of the hand. The hand is rendered concave,
the thumb adducted, the little finger strongly flexed
and opposed, and the remaining fingers moderately

ETYE.
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51 and 52, exhibiting the contraction respectively The Ulnar
of the opponens pollicis and abductor minimi digiti.
Fiz. 51. Fre. 52,

Opponens Pollicis. Abductor Minimi Digiti.

Fig. 53 shows the motor points of the posterior
surface of the left arm. The musculo-spiral nerve
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point somewhat outwards. TLower down, between :ﬁ:ﬁ ;ﬂﬂ‘}m:!:-
the supinator longus and brachialis internus, it is
more deeply placed, but is still accessible. Its
excitation above the external condyle causes painful
sensations in the region of the superficial radial
nerve down to the fingers on the dorsal surface,

F1g. 55. Fi1a. 56,

Abductor Longus Pollicis. 1st Dorsal Interosseous.

with contraction of the supinator brevis, extensor
carpi ulnaris, flexor carpi ulnaris, extensor digi-
torum communis, extensor indicis, extensor minimi
digiti, extensor pollicis longus and brevis, and
abductor pollicis. It consequently produces supina-
tion of the forearm with complete extension of the
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against the lower margin of a rib, close to the in- S
sertion of a digitation of the serratus magnus.

During quiet respiration we may thus produce a
contraction of the muscle from the place of irrita-

tion to the junction of the rib with its cartilage,

and thereby a strong lifting of the rib below, and

in both ribs it may be plainly seen and felt.

The abdominal muscles can only be brought into e
partial contraction by one electrode, since they are Muscles.
supplied by several nerves. The rectus abdominis
receives as many nerves as it has fleshy bellies.

These nerves enter the muscle at its outer margin,

and are only accessible at the point of entrance,
being covered in the rest of their course by the
obliquus. They are easily discovered at the outer
margin, and the excitation of each nerve produces
contraction of the corresponding belly of the muscle.

The upper portions draw the abdominal wall up-
wards, and those below the umbilicus draw it
downwards. The nerves of the external oblique Ezf_ﬂmal
muscle are to be sought in the lower intercostal
spaces, at the origins of the upper digitations of the
muscle. Press the electrodes deeply at the free

ends of the eleventh and twelfth ribs. There will
follow considerable flattening of the abdomen in

the region of the contracting portion.

The transversalis is powerfully influenced by Transversalis.
pressing an electrode on the soft parts on both
sides above the crista ilii, near the outer margin of
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points of entrance of their nerves always produces
a powerful effect.
The obturator nerve, or at least the mesh of its EL E_Mumtor
twigs, since 1t divides in the obturator foramen,
may be reached from the foramen. Place the elec-
trode perpendicularly upon the horizontal ramus of

Fia. 5B,

‘ ]~~~ Branch of Soperior Glu-

: i teal Nerve to Tensor
Crural Nerve =——-—n-——= i Fascim Femoris
Ootorator Nerve ~==— """Bruuchofﬂmﬂl Nerve

S to Tensor Fascis

Addactor Longus -=-- L
Branch of Crural Nerye »==--- “wiig] ~=== Rectus Femoris
to Common Exteusor 1
-Crorens s--===
Vastus Internus *=----- : e - - - -~ Vastus Externus

R Vastus Internus,

Anterior Surface of Left Thigh.

the pubes and strongly compress the skin, fat, and
pectineus muscle against the bone. This produces
very powerful abduction of the thigh, but it is
highly painful, partly because the skin is richly sup-
plied with sensitive filaments from the genito-crural
nerve, and partly because the obturator itself con-

|
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lower margin of the gluteus maximus in the middle e Sciatic
point between the great trochanter and the tuber

ischii, by using firm pressure with a strong elec-

trode, covered by a rather large cushion of sponge

or leather. There results a powerful flexion of the

leg and contraction of all the muscles of the leg

and foot, with acute pain in all the parts receiving
sensitive fibres from the nerve.

The peroneal nerve may be reached directly it is L
given off from the sciatic, on the inner margin of
the biceps femoris and of its tendon. The excita-
tion is much more certain and precise at the back
of the prominence of the head of the fibula, which
affords firm resistance to the pressure of the elec-
trode. In this position also the external and
middle sural cutaneous nerves, being given off by
the peroneal, above the head of the fibula, escape
the action of the current. There results contrac-
tion of the peronei, tibialis anticus, extensor digi-
torum longus and brevis, and extensor pollicis
longus, with sensation in the cutaneous nerves of
back of the foot.

The tibial nerve, after the division of the peroneal The Tibial
lies in the ham covered only by the popliteal fascia, e
the skin and a thin layer of fat. From the power
of compressing it against a resisting surface it may
be excited with as much certainty as the peroneal.

There results an energetic contraction of all the
muscles of the back of the leg and the sole of the
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of the inner surface are represented in fig. 61, The Tibial

where the tibial nerve after emerging from behind
the belly of the soleus may be found in the middle
line between the inner margin of the tibia and the

Fic. 61.

Tnternal head of Gastrocnemins --- x|

Flexor Longus Digitorum -- .-':":,.,I £l I

Tibial Nerve == I.I

Abdactor Hallucis fesssss f:_*l-:l ik

Inner Burface of Left Leg.

tendo-Achillis, and may be followed downwards as
far as the posterior border of the internal malleolus,
{Contraction of all the muscles of the sole of the
f
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CuraNEoUs FARADIZATION.

When it is desired to act only upon the skin Qulsneows
faradization has many advantages over the other
forms of electricity, and in practice it is invari-
ably preferred. There are three methods of apply-
ing it. :
1. The Electric Hand.—A moist rheophore (a Electric Hand.
sponge contained in a cylinder), as shown in fig. 37
(p. 67), 1s applied to some little sensitive part of the
patient’s body, the other rheophore is held by the
operator, who passes the back of his
disengaged hand over the points which
he wishes to excite.
2. Solid Metallic Rheophores.—The
rheophores, figs. 35, 36, 38, and 39,
without sponges or leathers, and being
quite dry, are applied by their metallic
surfaces to the skin, and either kept
stationary or moved over it with greater
or less rapidity, in proportion to the
degree of irritation it is required to
. produce. If the conical rheophore is
maintained for some time immovable,
it is termed the electric nail, from its
action somewhat resembling in sensa-
tion a hot nail penetrating the skin.

3. Metallic Threads.—A wire brush Metallic
(fig. 62). This may be moved over the i .

H 2

Fic. 82,
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fibres of its neck, the rectal rheophore must be in- Electrization
troduced into the rectum as above described. Aufm&dm'
curved metallic sound (fig. 64), insulated by being

covered with an elastic catheter to within an inch

of its vesical extremity, is introduced into the

bladder, and drawn back in such a manner that its
extremity is brought in contact successively with

all points of the neck of the bladder. To avoid

the necessity of using the
rectal rheophore, Duchenne
has contrived what he terms
a double vesical rheophore.
This instrument is formed
of two flexible metallic

stems, enclosed in an

Fia. 65. Fr1a. 66.

elastic catheter with a

double channel separating

them from each other, The

two stems have the termi-

nations shown in fig. GG,

that when approximated,

as in fig. 65, they resemble

an ordinary sound. The in-
strument is closed by push-

ing the elastic catheter for-

wards, and is thus intro-

duced into the bladder. The

stems being then pushed Dﬂn"l?pt::?] ﬂfp:::.“’
forward, the ends separate. sk
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this procedure, a curved metallic stem, terminating E“ﬁﬂ:ﬁ“
in a small bit of sponge, and protected by a gum-
elastic tube, is introduced by the aid of the laryn-
goscope. This laryngeal rheophore (fig. 69) 1s
provided with a spring and stop, by which the

operator is enabled to withhold the current until
he sees by the laryngeal mirror that the sponge is
in the desired position. A second moist rheophore
is applied externally. The muscles of the pharynx
may be electrized with a similar director, but this
is a proceeding requiring great care, on account of
the contiguity of the glosso-pharyngeal, pneumo-
gastric, and recurrent nerves.

b, Llectrization of the Male Genifal Organs.— Flectrization
Moist rheophores are placed upon the scrotum over i
the testicle or the epididymis. If it be desired to
excite the vesicul® seminales, the bowel is first
emptied: the rectal rheophore is then introduced
and so directed that its olive-shaped termination
may be brought into relation with the vesiculs.

For this purpose it is sufficient to move the rheo-

phore from right to left and vice versd. A powerful
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in which central excitement must be avoided; and ﬂif&tﬁ:ﬁ;
in all cases the minimum dose should be com- of the Seuses.
menced with. Zhese cautions are especially tmpor-

tant with the voltaic current.

Electrization of the Refina.—YNoltaism has the Elactritshion.
distinctive property of reacting acutely upon the
retina, producing sensations of flashes of light
when the conductors are applied to any part of the .
face. A moistened - rheophore is applied to the
closed eye, and a second to any part of the face.

Electrization of the Auditory Nerve—The external Eleckrization
anditory meatus is partly filled with tepid water, ditory Nerve.
and a metallic rheophore, insulated by ivory or vul-
canite, is placed in it, dipping into the water, the
circuit being completed by a moist rheophore on
the neck.  The operation is shown in fig. 70.

Bilectrization of the- Olfactory Nerves.—A moist Electrization

: of the Olfac-
rheophore is placed over the back of the neck, and tory Nerves.
a metallic sound, insulated except at its extremity,
1s moved over all points of the nasal mucous' mem-
brane. :

Llectrization of the Nerves of Taste.—A rheophore Eleotrization

1s placed over the back of the neck, and a second is of Taste.
moved over the base and borders of the tongue.

partly filled with tepid water, F. The tympanum. G. Eustachian tube.
H. Labyrinth and auditory nerve. 1. Membrana tympani attached to

the mallens, J. Laxator tympani externus, K. Tensor tympani.
L. Laxzator tympani.
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be. In testing with the voltaic current keep one mﬁiﬁ;jn
electrode stationary and interrupt the current by plication.
gliding the second over the muscle or repeatedly
lifting and reapplying it. It is essential that on

both sides there should be exact similarity in the
application, and that the electrodes should be placed

on 1dentical points of the muscle; and this is
especially important with the voltaic current, for
healthy muscles answer to it more readily when it

flows down the limb than when it flows up, and
consequently a reversal of the poles will influence

the result.* TIn testing a case of paraplegia where

there is equal disease on both sides, we must be
guided by a knowledge of the strength of current
usunally required to bring about contraction. Asa
general rule, unless a current that causes energetic gﬂ]tﬁ -
and painful action in the muscles of the ball of the Current.
thumb produces some contraction, the irritability

1s impaired. [z either diagnostic or therapeutic
electrization the operator should never use electricity

upon a patient wilthout first testing 1t upon his own

hand, and if about fo apply it fo the face, upon his

own jface. This is a most important rule, never to

be neglected. There is no certain means of securing

* The current that passes from a nerve centre to the periphery, that
is, from the positive electrode placed nearer to the centre, to the negative
placed farther from if, is called a “ direet” or descending eurrent,
The reverse current is the *indirect” or ascending. Healthy nerve
and muscle respond to a lower power when the current is descending
than when it is ascending.
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side the muscles will respond much more readily to E:iﬁi?ifm'
the voltaic current than on the healthy side. When increased.
this reaction exists, that to faradism being lost, the

nerves do not react to either voltaism or faradism,

and the increased irritability is due to the Hallerian
irritability inherent in muscular tissue; but why

this should be increased over that existing in
healthy muscle has not yet been conclusively shown.
Ziemssen reports a case of purely traumatic facial
paralysis produced by a surgical operation in which

the trunk of the facial nerve was completely divided.

At the end of three weeks the excitability of the

motor nerves to faradism and voltaism was lost.

The paralysed muscles, on the contrary, had pre-

served their irritability to the interrupted voltaic
current and responded by a slow contraction, due

to the muscular tissue, without the agency of nerve.

This muscular reaction to the slowly interrupted Diagnosis of
voltaic current is often of great use in the diagnosis Eggp}éﬁml
of peripheral from central paralysis (e.g., in the RS
diagnosis of paralysis of the facial nerve from
facial hemiplegia). Reaction of this kind exists
only in peripheral, never in central lesion. In
peripheral paralysis there is, in addition, loss of
farado-contractility. Observing this in a case of
paralysis of the muscles of the shoulder, Duchenne
diagnosed local nerve-lesion, and a syphilitic exos-
tosis was afterwards found compressing the nerves.

By this same differential reaction it may be de-
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intra-muscular nerve fibres and the irritability of the ﬂagnmm of

Palsy

musecular tissue itself, and the degree in which either from Paralyaia
of these is modified, taken in conjunction with the Nerve.
Find of modification, will often aid us greatly in
prognosis ; for muscles equally paralysed may have
suffered very unequally in their nutrition, there
being absolute electrical changes in some of these,
and none in others. We may often positively
predict that these latter will rapidly recover.
In paralysis from disease of the brain, Duchenne 23;:1::&1 Pa-
declares that farado-contractility is always unal-
tered ; but Althaus, as the result of the examination
of upwards of one hundred cases, states that he found
the excitability in some diminished and the muscles .
flaceid, in others increased (these being cases of early
rigidity and irritative lesion), and in others normal.
There is no doubt that in the great majority of
cases the reaction to all forms of electricity remains
unaltered.
In paralysis from disease of the cord there is Spmal Para-
almost invariably diminution of reaction in the
affected muscles to all varieties of electricity; and
this reaction will sometimes aid us in the diagnosis—
not always easy—between commencing paraplegia
and locomotor ataxy. In ataxy—at least in its
early stage, electro-muscular contractility is normal
—certainly not diminished.
In hysterical paralysis, electro-contractility is, as Hyatur:ml
a rule, normal, and always so in recent cases, but sl
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until a variable time, never exceeding two hours. %Eﬁn;;i:g{ ik
If after that interval it has completely disappeared, of Death.
death is certain; butif, on the contrary, there is no
diminution in about half an hour after apparent
death, life still probably exists.

Considered solely as an aid to diagnosis, we can
get little more assistance from electricity than I

have noted above.*

*Tn considering muscular and nerve response to eleetricity, it may
be well to recall to mind that central and peripheral paralysis may exist
simultaneously, as when a tumour causing central paralysis compresses
certain nerves directly after their origin and before their exit from the
skull. In such a case the muscles supplied by the nerves compressed
would exhibit the reaetion of peripheral paralysis, but the paralysis
wonld hardly be limited to these muscles, and the others affected would
display central reaction. Itis necessary also to remember that any non-
eonducting substance between the rheophore and the muscle (such as an
exudation under the skin) might, by resisting the passage of the current,

deceive us, and lead us to believe the muscular irritability lowered when
it was really normal.
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nerve trunk below the section. The result was that Effects upon

at the end of two months the faradized muscles
retained their weight and texture, and their
capacity of contraction, while the unfaradized were
degenerated in texture, and had also lost some of
their power of contracting. Legros and Onimus
electrized with the voltaic current some puppies for
a quarter of an hour every day, by placing one of
the fore-paws and one of the hind ones in tepid
water connected with electrodes. At the end of
six weeks those that had been electrized weighed
more and had grown larger than those of the
same litter that had not been electrized. Hei-
denheim found that the prolonged action of a con-
tinuous current upon an exhausted muscle restored
its excitability ; that is to say, the depressed excita-
bility increased, and even in a completely exhausted
muscle the lost excitability was again established.
Besides effects upon nutrition, electricity may in-
crease the secretions,—for example, in amenorrheea
it may re-establish the catamenia—and it acts gene-
rally upon nerve and muscle as a stimulus, putting
both into a condition which has heen termed elec-
trotonus.* This modification of the natural state of

* Much has been written upon electrotonus and its importance in
electro-therapenties. Electrotonus is simply a name given to signify the
state of a nerve while it is being traversed by an artificial voltaic current.
While a eurrent of sufficient power is flowing along the nerve, and under
certain circumstances for alimited time even after its discontinuance, the
nataral irritability of the nerve to stimuli is modified—the irritability is

12

Mutrition,

Effects upon
the Secretions.
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case of a lady who was invariably during a thunder- Exseptional
storm stricken for some hours with general paralysis:
Tn many of these exceptional instances a feeling of
faintness, giddiness, headache, nausea, or even
vomiting, may result—a fact which it is necessary
to bear in mind.

Before discussing methods of application it will General Prin-

ciples of all
be well to shortly recapitulate the general principles Dlissests

of all therapeutic applications of electricity, and to Eiﬁ;ﬁ;u &
ask ourselves what it is that we propose to do in
each case; and, having answered this question, to
bear in mind that electricity per se is simply a
remedy as is opium or quinine, and that it is
solely by its administration in measured doses that
we do good and not harm. Does the case before
us need the stimulant, sedative, or restorative action
of electricity? If stimulation, and especially if
localized stimulation is demanded, our general rule
is to make use either of the faradic or of the in-
terrupted voltaic current, and to localize it in the
part diseased. The result of such localization is a
larger flow of blood, with consequent increase of
temperature and bulk, and general improvement in
nutrition. The sedative action of electricity can
only be obtained by “ charging” the patient with
static electricity, or causing the even uninter-
rupted flow of the voltaic current through the
seat of disease—charging it, that is to say, with the
“Constant Current,” which consists not of any voltaic
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of contraction required, and no more.* These pre- mﬁgﬂﬂ in
cautions are especially necessary with the voltaic
current when applied to the face, neck, or any part
of the head. Duchenne blinded a patient by
suddenly applying a current from forty cells to the
facial muscles, and he had the candour to publish
his misfortune. Sudden applications, and sudden
cessations, should especially be guarded against.
The cessation shock can of course only occur in
cases where the conductors having been held
immovable, and the current gradually Increased,
one or both of them have been abruptly and it may be
inadvertently removed ; and I have known a patient
so frightened by such a cessation shock as to
decline further treatment. The negative pole of a
voltaic battery, if frequently applied to the same
spot, will soon cause a sore, and to avoid this the
point of application should be slightly shifted
occasionally. To prevent avoidable pain, never
“fumble” with the electrodes, but place them at

* We all know the tendency of “new brooms,” and I have no hesita-
tion in saying that, in the great majority of cases in which electricity
has been applied by an unpractised operator, that the application has
been both too long and too strong. No man is justified in elee-
trizing a patient without invariably testing the electricity upon himself
several times during each application, if only for a second at a time,
and always when he either increases or decreases the power of the cur-
rent. I would particularly impress this rule, for I have known, not one
case only, but literally dozens, in which the patient has been submitted,
time after time, to unbearable and wholly uunecessary pain, and upon

inquiry of the operator it has been found that Lie Lad never once applied
the electricity to himself,
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sistent: that in the use of electricity, as of every dﬁgnﬂrﬂ Fara-

other remedy, constitutional diseases should be
treated constitutionally.” Their method of pro-
cedure is to place the patient with his naked
feet upon a sheet of copper connected with one
pole, while the other pole is connected by a
moistened sponge with the left hand of the operator,
who passes his disengaged hand over the muscles
of the patient, and sometimes over his whole body.
The originators claim for this method a delicacy of
graduation to which they attach great importance,
not to be equalled by any mere mechanical means ;
the sensations of the operator produced by the cur-
rent passing through his body, are his guides to
graduation; and they say also that no artificial
rheophore can equal the human hand in its adapt-
ability to the different regions of the body. This
application is made only with the faradic current ;
but the same authors advocate a generalized appli-
cation of the voltaic current under the name of
“ Centralized Galvanization,” their object being to
bring the whole central nervous system — the
brain, sympathetic and spinal cord, as well as
the pneumogastric nerves—-under the influence
of the galvanic current. One pole (usually the
negative) is placed at the epigastrium, while the
other is passed over the forehead and top of the
head, by the inner border of the sterno-mastoid,
from the mastoid fossa to the sternum, at the nape

ation.

Centralized
Galvanization,
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believe that these baths are of decided benefit ; but 'g:flwtﬁn
they are only of use when general stimulation is
advisable, and in the great majority of cases localized
applications of electricity are more beneficial.®

# The electric bath has been much advocated of late (chiefly outside The Electric
the profession), and remarkable statements have been put forth not onl_?f of Bath.
its curative powers in almost every disease, but also of its purely physical
and chemical effects. About four years ago I fitted up a bath at a
private establishment for the reception of resident patients, and since
then I have carefully compared its action with the different methods of
localized electrization. Although an elegant and pleasant mode of ad-
ministering electricity when it is desired to obtain general effects, I have
found the bath less beneficial (except in certain goutyand rheumatic cases)
than localized applications of electricity according to therapeutic require-

- ments. Either the voltaic or induced current may be used. A bath
sufficiently large for the patient to recline in it should be fitted with
insulating glass supports and filled with water at a temperature of from
95 to 100 degrees. A large metal plate in conneetion with one pole
of the battery may be inserted at the head, and a second plate in
connection with the other pole at the foot. The patient should be

- protected from direct contact with either plate by a smooth and open

* wooden framework. With a sufficiently powerful current a portion of

| the electricity will pass ihrough the body of the patient reclining thus
| between the poles; but for this method of administration much stronger
¢ earrents of electricity are required than for ordinary applications, and

: the bath should preferably be made of some material such as wood,

¢ slate, or marble, which is a worse conductor than the human body.

" This, however, is not necessary when a part of the body not immersed in

I the bath is connected with one of the poles and the water with the

tother. Then currents of ordinary strength are amply sufficient. It

118 convenient in this form of bath for the patient to grasp in his
runimmersed hands a copper bar covered with wet flannel and in con-
inection with the second pole of the battery, or a conductor from this
1secoud pole may be held almost but not quite in contact with any part
sof the body immersed in the waler, .

But far more important than the relative merit of the bath as a
smere vehicle for electricity is the question whether by its ageney
smetallic poisons can be eliminated from the body. It has been
seontended since 1855 that if the negative pole of a battery supplying a
*voltaic current of sufficient power be connected with an insulated copper
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lysed and Epileptic, and in private cases coming
under my own observation, of considerable value.
Facial neuralgia, for example, which has resisted
other modes of treatment, may occasionally be
relieved with rapidity and permanently by drawing

(a) Facial
Neuralgia,

. gradually increased to 28, and then decreased by degrees to 14, The The Electrie
subsequent irritation of the skin was very great, sometimes keeping the
patient awake for hours. The urine was greatly increased and the bowels
acted freely. Mr. Knott has since treated three cases of a milder form,
and they all, he informs me, recovered without any medicine. On the
other hand, cases of equally rapid recovery under the use of localized
electrization have been witnessed in the practice of the National
Hospital for the Paralysed and Epileptic. Mr. Knott’s case was really
a powerful localized application of electricity while the patient was in
a bath, and it is an additional proof of electricity being of primary and
not of merely secondary importance in the treatment of suitable cases
of paralysis; but it does not tend to confirm the statement that elec-
tricity will aid more in the elimination of mefallic than of non-metallic
substances, and this question must still be said to remain sub judice.

Several “ Electric Bath’ establishments exist in London, and there
are few practitioners whose patients do not now and again bring them
wonderful tales of marvellous cures from their use, and ask to be
allowed to try them. Such patients should be instructed how to take
an electric bath in their own bath or bedrooms, under the direction of
their own medical adviser, and there is the less reason for letting them
run the risk of unscientific and perhaps injurious treatment, now that
reliable batteries can be obtained, which act almost automatically, and
require so little care to maintain them efficient. Again, to localize elec-
tricity technical knowledge is required, but any servant of ordinary
capacity can administer an electric bath, if caufioned explicitly as to the
power of current {o be employed, and he or she may safely be allowed to
do 30 in gouty and rheumatic affections. In such cases both forms of
electricity are beneficial, but the preference should generally be given to
the voltaie, Chronie, gouty, and rbeumatic exudations have in my experi-
ence lessened in size, and have sometimes disappeared, after a course of
voltaic baths, the current being passed through each of the swollen

_ joints, and its direction frequently changed by the commutator of the

poles. The length of such a bath should be from a quarter to half
an hour.
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effected a complete cure.* One of these cases was of ﬂ Hmchiony’
nine, another of six months’ duration. The re-

mainder had lasted from four weeks to three months.

The seventh case did not receive any benefit from the

use of static electricity, and the other forms of the

agent proved equally ineffective. The case recovered

slowly under general treatment. Electrization by

sparks over the affected spot has often proved of

great benefit in removing the localized excessive sensi- Looales
fiveness not unfrequently found in hysterical cases, Sensitiveness.
particularly in the spinal region. Z7remor, whether Tremor.
general or local, is sometimes largely relieved by
insulating the patient, and charging him with posi-

tive electricity for a period of twenty minutes to

half an hour. Other applications failing, T would

advise always in cases similar to the above, a fair

trial, say half a dozen sittings, of Franklinization.

There is a special method of electrization origi- ﬂl;dl:ﬂiiﬁf
nated by Dr. Radcliffe, and which has very much trization.
to recommend it both in theory and practice.

The investigations of this distinguished physician
in animal electricity led him to the conclusion that
the primary condition of this electricity is not cur-
rent but static.+ The state of muscle and nerve
during rest is that of charge, during action of
discharge. ~The sarcolemma is proved by many

_ *® If Franklinization fails, the wire brush should be used with the
induced current, and well brushed over the anterior surface of the neck.

T Vital Motion as a Mode of Physical Motion, by C. B, Radcliffe,
M.D., &. Macmillan. 1875.
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leads to important consequences in electro-thera- Dr. Radeliffcs
peutics. If the sheaths of the muscles and nerves Charge.
are thus dielectric it is to be supposed that an arti-
ficial charge of positive or negative electricity will
affect them like the natural charge. If the outside
be supplied with a positive artificial charge, an
equivalent negative charge will be induced on the
inside, and wvice versdé. Moreover, 1if the natural
charge was one in which the outside of the sheath
was positive, it was to be supposed that the com-
munication of positive electricity to the outside
would be favourable to the irritability of the nerve
or muscles ; and so, indeed, it proved to be by
many experiments, and not only so, but also that
the opposite charge of negative electricity is less
favourable. It was shown in fact that irritability
may be long preserved, and renewed more than
once by the positive charge, in a way which could
not be done by the negative charge. The experi-
ments are too many to be introduced here, but the
conclusion from them is applicable not to statical
electricity only, but also to voltaic electricity, for
Dr. Radecliffe shows good reason to believe that
voltaic electricity acts upon irritability not by its
current so much as by the charge associated with this
currenf, which charge may be made positive or
negative by pufting an earth wire to one or other
of the poles. At all events, when a part of the
body is included in the voltaic circuit it may be all
K
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of faradism, has been largely discussed of late years, Differential |

and for some time divided electro-therapeutists into Jho asdcifans-

two great schools, the Maradists, led by Duchenne,

in France, and the Voltaists by the late Professor

Remak, in Germany. The advocates of the voltaic

current claim for it an action swi generis upon the

nervous centres, an action which faradism can in

no way vreplace. Benedikt, in his  Electro- Eiectriztion
of Brain.

Therapie,”* contends that the voltaic current will

directly affect the brain and cord. He advises, in

cerebral disease, that it should be applied to the

long or short axis of the cranium, sittings not to

exceed thirty seconds, and to be stopped instantly

on the oceurrence of the slightest giddiness. The

electrodes must be maintained immovable, and may

be applied to each mastoid process, to each temple,

or to the frontal and occipital protuberances. He

advocates still more strongly, for symptoms of in- ¢ Electrization

tracranial origin, the so-called “ galvanization of fﬁe‘r‘fl?ﬂ.‘}”{:

the sympathetic” —its cervical ganglia. One “*"*V

electrode may be deeply pressed into the auriculo-

maxillary fossa, and the other, with a good-sized

sponge, applied over the sixth or seventh cervical

vertebra, or to the manubrium sterni, close to the

border of the sterno-mastoid. The duration of the

application should be from one to three or four

minutes and with from ten to twenty cells.

* Electro-Therapie, von Dr. M. Benedikt. Vicnna, 1868,
K2
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any use except with the wire brush as a counter- Relief of Pain.
irritant.®*  Franklinization, if wvoltaization fails,

should always be tried, the patient being insulated

and simply charged with static electricity by being

connected with the prime conductor, while the

machine is kept in rotation for about fifteen

minutes. If this fails, sparks may be drawn in the |
track of the affected nerve or nerves ; but the voltaic !
current in nineteen cases out of twenty, where elec-
tricity is advisable, must be our resource. The
electrodes should be so applied as to include in
their eircuit the part or nerve affected. The number
of cells should be the highest number that the
patient can bear without pain or discomfort, and
care should be taken not only to maintain the
conductors quite immovable, but to avoid shock
by abruptly shutting the electricity off or on. Two
cels should be commenced with, and the current so
gradually increased that no shock is felt, and at the
end of the application it must be as gradually de-
creased, for it must be remembered that an abrupt
removal of the sponges would give a shock. The:
length of application should be from five minutes
to ten minutes, and the frequency once or twice a
day; but I have met with the best results in
obstinate cases by applying the current as frequently

* Cutaneous faradization carefully localized in the skin and not
allowed to reach the muscles, will occasionally be of service in the

trcatrment of those cases of neuralgia in which great cutaneous anms-
thesia is present.
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mence with about two, as above recommended, for Relief of Pain.
the sensitiveness of the retina varies so greatly. On
the occurrence of the least giddiness the application
should be discontinued, and fewer cells or one only
used. As a rule it is desirable to use the highest
number of cells #hat can be borne without discomfort.®
This is a most important rule, for batteries differ
so much that it is impossible to lay down an ab-
solute rule as to “ rumber of cells” to be used in a ;
given case. Professor Eulenberg, who has had wide

experience, considers sciatica as by far the most
curable of neuralgiz—many cases requiring only
from three to five sittings. Intercostal neuralgia
he has never known benefited. In ordinary tri-
geminal neuralgia he speaks strongly of the
constant current as a palliative, but doubtfully of
its power to cure. In cervico-brachial neuralgia it
divides, he says, the field with hypodermic injection
of morphia. Dr. Anstie, while indorsing this,
places a considerably higher estimate on its cura-
tive power in ordinary trigeminal neuralgia, and
he quotes two cases treated by Professor Niemeyer.
“The patients,” he writes, “ were respectively aged
sixty-four and seventy-four, and the duration of
the neuralgia had been respectively five, and twenty-
nine years; in both the pain was of the most

* The degree to which the needle of a galvanometer is deflected by
the current is only useful as indicating the relative power at different
dates of any one battery, for currents of electricity from different
batteries deflecting a galvanometer to an equal degree may differ wholly
in their physiological action.
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which recurred daily, and from which her health Relief of Pain.
had greatly suffered. It was not only relieved but
removed by a single application.

The following cases illustrate the good to be
obtained from the voltaic current :—

A lady, fifty-one years of age, consulted me in
May, 1876. She informed me that for several
years she had suffered much from facial neuralgia,
in spite of varied treatment. As a rule, not more
than a week elapsed between the attacks, which
sometimes came on three or four times daily. Her
longest interval for some years had been about four
months. She was somewhat weak and an®miec,
but her general health seemed fairly good. The
pain always came on in the right eyeball, and:
radiated thence over the brow, temple, and right
cheek; and an attack of more than ordinary
severity would be followed by impairment of sight,
and sometimes by vomiting. I found the right
brow, orbit, and cheek very tender upon pressure,
but not apparently more so in any one spot than
another. During a severe paroxysm of pain I
applied the negative pole from five cells of my
battery to the back of the neck, and held the posi-
tive pole (a moistened sponge in a cylinder) im-
movable upon the closed eye for about three
minutes, and then for a similar period respectively
to the temple, brow, and cheek, the entire applica-
tion taking about a quarter of an hour. The pain
was enfirely dissipated, and did not return until
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She was ordered the continuous current to the Relief of Pain.
arm, the positive pole applied to the back of the l
neck, and the negative maintained in contact with
different parts of the arm. Each sitting lasted
from ten minutes to a quarter of an hour, the

negative sponge being applied to one spot for about
a minute and a half or two minutes, when it was
moved to another. The electricity was applied
three times a week. At the end of a month she
had improved very much, and ghe ceased to attend.
But it is in the many disorders that are classed Paralysis.
under the heading of paralysis,* that the chief field
for the employment of electricity is found, and espe-
cially for its localized employment. In all cases the
first step is to ascertain the condition of the muscles
as regards their irritability to the interrupted voltaic
and faradic currents. They must be tested as de-
scribed at page 106. Having found the degree of re-
action, it is as a general rule, to which, however, there
are some exceptions, advisable to treat them with
that current to which they most readily respond.
Where, after three or jfour applications, there is no
contraction under either current, electricity will do
no good. Where reaction is normal, electricity will

i
'l.
E
ﬁ
i
|

* Cases of functional paralysis from slight pressure are occasionally
met with. Such a case was that of a lady who consulted me for a
weakuess of the extensor muscles of the right foot brought on by
wearing a tight boot. Three faradizatious completely restored the
power of the muscles,
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of paralysis of the deltoid, which illustrates the Paralysis.

Trritability to

above points, in the Zancet for 1866, vol. ii. p. §76. Voltaism

It occurred in the practice of my predecessor at
the National Hospital for the Paralysed and Epi-
leptic, Mr. J. Netten Radcliffe. The patient was a
blacksmith, aged 25 years. After several days’ suf-
fering from severe ‘‘rheumatic pains,” so called,
in both shoulders, but particularly in the left, he
lost suddenly, while working with an ordinary sized
hammer, one morning, the power of raising his right
arm. When first seen, five weeks after this occurred,
the deltoid and infra-spinatus muscles of the right
side were found to be completely paralysed, and
there was some wasting of the former muscle. The
contractility of both muscles to faradism was anni-
hilated, the electric sensibility was diminished over
the infra-spinatus, and this form of sensibility, and
the sensibility to heat, cold, tickling and touch,
were absolutely wanting in a triangular space
(the apex pointing downwards) over the deltoid,
measuring two inches and a half at the base, and
five inches from the base to the apex. Under
powerful faradization seven times repeated at inter-
vals of three days, not a trace of contraction could
be excited in the paralysed muscles, and the wast-
ing evidently increased. The interrupted voltaic
current was then tried. With thirty-five cells of a
Becker-Muirhead battery, which produced no effect
on the healthy left deltoid and infra-spinatus, a

increased.
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using the full force of the current from the primary ?rarli-::.{?lii?y i
coil of a large Stihrer’s induction instrument, dis- Voltaism
tinct but slight contraction of the deltoid and infra- "
spinatus occurred. From this period faradization
of the paralysed muscles was persisted in four times
in the week.

The history of this case was not completed in
the account given by the ZLancel reporter. I am
now able to give the result. The affected muscles
steadily increased in bulk, their electro-contractility
improved, sensibility to the electric current, touch,
tickling, heat and cold, returned, and at the end of
four months the patient was enabled to use his
right arm freely and return to his ordinary occupa-
tion. At this time no difference in appearance
could be distinguished between the right and left
deltoid, and voluntary control was as complete over
the one muscle as the other; but the electro-motility
of the right muscle was not equal to that of the
left. In the autumn of 1869 this case came under
my observation. During the interval the man had
followed his occupation, using with freedom even
the large hammer. But about four weeks before
placing himself under medical care again he had
begun to suffer from severe erratic pains in the

right arm and forearm, and an inability to wield
the hammer freely. In bulk of muscles and volun-
tary action no difference could be detected between
the right and left arms. The right deltoid was
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Stihrer’s induction instrument, but distinet coh- Paralysis.
Trritability to

traction to the interrupted voltaic current from ten VolSin
cells of the Becker-Muirhead battery. The reaction
in the other muscles of the arm was normal to both
currents. The interrupted voltaic current from
twenty of Muirhead’s cells was localized in the
wasted museles for ten minutes, and they were then
faradized for ten minutes. This was repeated thrice
a week for four months, the strength of the voltaic
current being gradually increased. At the end of this
time the muscles were fairly well developed, and their
voluntary power for all movements was restored,
though a little awkwardness remained. There was
no reaction to less than thirty-five cells of Muir-
head’s battery, and there was no return of reaction
to faradization. No medicine was taken during the
treatment. My patient has returned to Africa,
armed with an induction and a voltaic instrument,
and I have since heard from him that he continues
well.

In cases of atrophic paralysis from traumatic Traumatic
injury of the nerves, faradization is indispensable. N
In the cases of men wounded in the civil war in
America, it was largely tested in the hospitals of
Philadelphia, and the surgeons specially selected for
the investigation report as follows :—*“ The only
important means in the treatment of paralysis from
default of innervation is faradization by the method
of Dr. Duchenne Most of our cases were from

L
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lacerated all the tendons in front. The flexor carpi Enr:r;:;m
ulnaris, inner fibres of the superficial and deep
flexors, the palmaris brevis, and the ulnar nerve and
artery, must consequently have been severed. In
three months the wound had healed, but the hand
was atrophied, and the last two phalanges were
rigidly flexed, and in the fourth and fifth fingers
could not be mechanically extended, owing to the
retraction of the cicatrix (a, fig. 72) to which their

TF1a. 72

g\

Hand before Treatment. Palmar Surface.

flexor tendons adhered. These bands were rup-
tured by gradual extension, but complete paralysis
remained. Figs. 72 and 73 show the hand before
treatment. The injury of the ulnar nerve caused
atrophy of the interossei, and the last two
lumbricales. The museles of the forearm were
unaffected, aud being unopposed, the phalanges were
drawn into a claw-like deformity (“main en griffe”).
This deformity was still more pronounced when
the patient endeavoured to extend his fingers. For
four years every sort of treatment was tried in
L 2
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the patient again discontinued treatment for two Tm:;;:;i_u
months, at the end of which time he had made
no further progress. Treatment was resumed with
steady improvement, and gradual return of volun-
tary power, until he was even able to write.
Fig. 74 shows the hand after treatment, as the

Fia. T4.

Hand after Treatment. Palmar Surface.

patient endeavoured to place it in the deformed
position (fig. 72) that it had before treatment.
Fig. 75 shows the attitude of the hand when writ-

Fi1a. 75,

Hand after Treatment.

ing. It will be seen from fig. 74 that he could
not succeed in dislocating the first phalanges upon
the metacarpi, their old deformity; that the heads
of the metacarpi are now in their normal state;
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Traumatic
Paralysia

for about ten minutes. In
spite of this, atrophy rapidly
progressed until at the end
of the second month from the
onset the muscular tissue was
hardly discernible, the thenar
and hypothenar eminences
had disappeared, the flexor
tendons projected into the
palm, as shown in fig. 77,
and in the dorsal surface
were deep hollows from wast-
ing of the interossei. It was
six months before flexion and
extension of the forearm were
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Fie. T78.

which probably divided the supra-
scapular and circumflex nerves,
there was complete loss of power
in the deltoid and supra- and
infra-spinatus muscles. Three
months after the injury, when 1
first saw the patient, these mus-
cles hadalmost completely wasted
away. The electro-sensibility of
the little muscular tissue that re-
$. [ mained was greatly diminished,
the contractility to faradism abo-

i y lished, but that to an mterrupted

Traumalic
Paralysis.
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paralysed. When I first saw the patient, nine Traumatic

months after the accident, the muscles of the trunk
and of the right upper and lower extremities were
normal. All the muscles of the left arm and forearm
were wasted, and the deltoid and extensors of the
wrist and fingers notably so; the interossei had
almost entirely disappeared, deep hollows existing
upon the dorsal surface of the hand, while the thenar
and hypothenar eminences were quite flattened. The
fingers remained semiflexed without any power of
extension, and the deltoid was quite powerless.
There was slight wasting in all the muscles of the
left thigh and leg, and great wasting of the ante-
rior tibial muscles, with inability to extend the
toes. Electro-contractility was diminished in all
the wasted muscles, but extinet in none. The vol-
taic and faradic currents were carefully localized in
the wasted muscles twice daily—the currents being
used alternately. The entire application occupied
about twenty minutes, the strength of current used
being just sufficient to produce full muscular con-
traction. After a fortnight’s treatment, the power
of slight extension of both fingers and toes had
returned, and by slow degrees it increased, with, at
the same fime, progressive development of the
muscles. First the patient was able to raise the
arm, then to use the hand, and finally, in his own
words, “with the exception of a little stiffness in
both, especially when cold, it would be impossible
to know that there had been anything the matter.”

s
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but never by rigidity. If proper treatment 1s Ei'i;':;
adopted in #ime, and before muscular degeneration
and atrophy have advanced too far, the greater
number of cases of infantile paralysis admit of cure;
and where perfect recovery cannot be obtained, we
have the great authority of Mr. Adams for the
statement, that deformity ought never to result.
Mr. Adams writes as follows:*—*“ By far the
larger number of the paralytic deformities we meet
with in practice (and these are so numerous as to
constitute the great majority of all the non-con-
genital deformities), will be found to result from
infantile paralysis; and I believe that all these
deformities may be prevented by judicious treat-
ment—in fact, that there never need be another
example of deformity in these cases if the liability
to their occurrence and the mode of their produc-
tion were generally understood.”

In infantile paralysis the loss of power is usually
capricious, so to say, in its distribution, certain
museles, or groups of muscles, only being attacked.

# Club Foot : its Canses, Pathology, and Treatment. By W. Adams,
F.R.C.8., &c. 2nd Edition. Churchill, 1873. p. 79 ef seq.

T The more my experience of these cases extends the more thoroughly
do I endorse every word of the above, and the more strongly do I feel
how lamentahle it is that the physiological treatment of the affected
muscles in infantile paralysis has not yet become the routine treatment
invariably directed by the practitioner in attendance, and that within a
week of the onset of the disease. Were it so an inealculable amount

of helplessness and subsequent unhappiness would be spared to
children!
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fig. 80, is almost normal, and in a front view, JIf,r:;m;hjz
fig. 79, the only deformity is a less development 5

Fia. 79. F1c. 80.

Infantile Paralysis. Infantile Paralysis.

than the sound foot. Whereas a single muscle only
being atrophied, greater deformity results, as in
fig. 81, in which the gastro-
enemius alone is paralysed.

It will be convenient to con-
sider the treatment before and
after deformity has taken place.
In the first stage of infantile
paralysis we have to promote
the following results:—To
abridge the duration of the
paralysis, to prevent if pos-
sible, and if not, to arrest or gy
diminish, the wasting and fatty ~ Tofantile Paralysis.
transformation of the muscles, and to prevent de-
formity. For the first week or ten days after the

FIG+ 3 1 *®
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moistened sponges, and allow no current to pass, %nfmliﬁ:i;
and T am always well provided with sugarplums as ==
bribes. In addition to electrization the paralysed
limbs should be immersed in water, as hot as can

be borne, for a quarter of an hour twice a day, and
should afterwards be well rubbed and shampooed, or
they may be sponged, before shampooing, in very

hot water. It is of the greatest importance that in

the intervals of treatment the temperature of the
affected muscles should be maintained at as high

a degree as possible, and if the leg is affected a
stocking of pure spun silk should be constantly

worn, day and night, in addition to the ordinary
clothing ; if the arm, a silken sleeve. At the ‘
Children’s Hospital T invariably directed the parents i
to make these of ordinary chamois leather, as a

cheap substitute for silk—one for day and one for
night wear. When ezy amount of voluntary power
has been restored by electricity, it is most important
that the child should be encouraged to use the limb,
and practise various movements. In every variety
of paralysis, as well in adults as in children, it
ought always to be remembered that after paralysis
the muscles are likely to have forgotten their
movements, and, like a child learning to walk, they
want instruction. Every paralytic should devote a
quarter of an hour twice a day, even when loss of
power iz well nigh complete, to lrying to make the
muscles obey the will. This is a matter that in

M
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boy, eight years of age, who was placed under his Jreile
care suffering from club-foot, and in whom the Gl
deformity had been removed by operation three
times previously, at intervals of two years. In Mr.
Adams’s opinion the relapse had been the result
principally of the omission of the physiological
means of treatment which had not been directed to
be employed. Under proper treatment the form of
the foot was restored and the muscular power of
the limb rapidly improved.

But, unfortunately, it is nearly always at a very

Fia. 82.

R

FParalysis of Muscles of Shoulder and Arm,

advanced period of the paralysis, when all kinds of
treatment have been vainly exhausted, that people |
M 2 |
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oressive improvement was the result, and the del- Ef:ﬂ;i;?s.
toid was gradually developed. IFig. 83 is another
example of atrophy of the shoulder muscles, and
consequent subluxation of the head of the humerus.
Fig. 84 shows a shoulder whose muscles had been
equally atrophied with fig. 83, but they are now
developed by faradization. The relief of the ante-
rior part of the deltoid is manifest, and the well-
rounded shoulder forms a striking contrast with
figs. 82 and 83. With muscular nutrition volun-
tary movement also returned. In such cases a
satisfactory result can only be expected after long
perseverance in the treatment, and even when the
absence of visible muscle leads us to fear that its
tissue is entirely degenerated, we may hope that a
few sound fibres yet remain about which, and from
which, it may be possible to develop others, and
by their union to form muscular fasciculi, parts of
muscles and even entire muscles. But it must
be borne in mind that such a result can only be
obtained by very long treatment, and it will be
useless to begin unless there is the determination
to continue the treatment for a year or even for a
longer period of time.

Fig. 85 is from a striking photograph of atrophic
paralysis of the hand. Fig. 86 exhibits the same
hand after treatment by faradization.

In common with the degeneration of the muscles,
the bones also undergo an arrest of development,
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use of the two kinds of currents alternately. In }r;f;ﬂ:;;g;
Duchenne’s hands the application of voltaism to
infants has been attended with unbearable pain.

I have not found it so, if only from ten to twenty- s
five cells of my battery are used, and more are "
hardly ever required. As soon as there is a return
of reaction to faradization, faradization should be
solely used.

Infantile paralysis is almost always a tedious
disease, and treatment must be continued for weeks,
months, or even years. Parents are apt to bring
children to us thus affected with the expectation
that after every other remedy has failed, electricity
is going to work miracles. The reader is advised
always to explain to them the probable length of
treatment required, and to decline to have anything
to do with the case for a few applications only.
Dr. Radcliffe truly says, in. Reynolds’s “ System of
Medicine” (the first systematic work, by the way,

in which the primary i1mportance of electrical
treatment in this disease was insisted upon), that
“if the paralysed muscles retain their electro-con-
tractility and sensibility, and so show that they
have not passed into that state of fatty degenera-
tion into which they always tend to pass eventually,
there appears to be scarcely any limit to the time
in which improvement and even complete recovery
is possible ;” and, further on, he adds, “that in all
cases the electrical and gymnastic parts of the







ELECTRTCITY IN MEDICINE. 169

There is now little difference in the appearance of ;T:ﬁ;iﬂs
the two limbs, there is reaction in all the muscles
but the anterior tibial muscles of the paralysed
limb, and a large amount of voluntary power
has returned. The child has been under the joint
care of Mr. Adams and myself, and Mr. Adams
has succeeded, by mechanical and gymnastic treat-
ment, in curing the deformity. This case
forces upon our attention the question, how far
it is advisable for the medical practitioner who
preseribes electricity to sanction its administration
by the patients themselves. It would be practi-
cally impossible (to say nothing of the expense to
the patient) for any medical man himself*to apply
electricity daily for fifteen months; and we are
compelled, in certain cases, to do our best in in-
structing some one atlendant of the patient how to
carry out the treatment, making her do this a few
times in our presence, and looking narrowly after her
afterwards, and in addition explaining everything
as fully as possible to her mistress. Moreover, we
must not lose sight of the fact that, with electricity
as with other remedies, the skill of the physician
18 shown in determining how, when, and in what
dose to administer it, and his judgment in selecting
those cases in which its administration may be
wisely committed to others.*

* The following case of wasted muscles redeveloped oceurred in the
practice of the National Hospital for the Paralysed and Epileptic. A
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immediate good that it will then often do is ii’;‘ﬂ’ﬂfgh.
surprising. Half a dozen applications give a fillip

to the muscles, and more improvement is often

effected in a week than in the preceding year. The
improvement is generally sudden.

The following is an illustrative case :—

A lady, forty-one years of age, had suffered from
right hemiplegia for eighteen months, and de-
seribed her condition as having remained without
improvement for the past six months. She had
recovered sufficiently to walk with the aid of a
stick, but the movements of the arm were very
weak, especially those of the deltoid, extensors of
the fingers, and individaal museles of the hand.
Faradic contractility was somewhat lowered, but
there was no rigidity. The muscles were care-
fully faradized with a current just sufficiently
strong to produce their contraction. The entire
application occupied about {ifteen minutes, and was
made once daily. After a fortnight’s electrization
she was able to raise the arm to a right angle with
the body, and to use the hand to feed herself,
neither of which had she been able to do before
treatment

“late rigidity” of hemiplegia may be largely "an Rigi-
reheu.d by electrization. Such a case was not“
long ago sent to me for electrical treatment, by
Mr. Willett, from St. Bartholomew’s Hospital.
As the result of an accident there had been com-
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enough only to act upon the superficial muscular Eﬁfﬁaiﬁig-
fibres.* gidity.”
I need hardly remind the reader that always in
these electrizations every part of each muscle must
be equally excited, as described at page 69, and that
it is never necessary to use powerful excitation in any
paralysis except when the muscles have lost their
sensibility, or when as in atrophy, their nutrition Paralysis.
is impaired. During faradization I have never had
the misfortune to witness the occurrence of a second
apoplectic seizure, and I am confident that fara-
dization skilfully administered has never produced
one; but it is wise to remember that all hemiplegic
patients are predisposed to a second attack.which,
if it occurs, is very likely to be attributed to the
electrization.t
Dr. Althaus considers that where the clot or
softening is of limited extent, the process of
reparation in the brain may be promoted or

# My friend Dr. Gowers has improved upon Duchenne’s rheotome
by having it so constructed that a slight twist of the foot will fix it
immovable, and so maintain the current when required without inter-
ruption while the foot is removed, which cannot be done with
Duchenne’s. He has also arranged a pedal commutator of the poles by
which the direction of the current may be instantly ehanged by pressure
with the foot. Dr. Gowers’ Pedal Commutator can be obtained from
Weiss and Co., 62, Sirand. Tt consists of three buttons arranged in a
line upon a wooden slab six inches by four. The central button is the
rheotome, and the outer buttons the commutators,

+ Extra-muscolar electrization is chiefly applicable in those cases in
which we desire to prodoce muscular contraction with a minimum of
sensation—e.g., in patients who are very sensitive to pain.
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sympathetic for five minutes. Similar treatment Faralysis.
was first recommended by Remak, and 1t has since Electrization.
been endorsed by Onimus and Legros, Benedikt* and
Beard and Rockwell. Althaus states that the
result of his own experience has been that, “as a
rule, after a few applications, there is greater ease
in the head as well as in the limbs ; if there has
been pain this is relieved, and the motion of the
hands and feet becomes re-established.”

Personally, I am of opinion that too much
caution cannot be exercised in the application of
the voltaic current to the brain when there exists
early rigidity, muscular twitchings, or evidence of
cerebral hyperszemia; but in those cases in which
the paralysed muscles are cold, flaccid, and ill-
nourished, and where a generally an®mic type
predominates, a carefully administered dose of
voltaic electricity to the cerebrum often seems to
materially assist peripheral treatment, and I have
never seen evil results from such an application.

* The following case occurred in Benedikt’s practice (quoted by
Althaus) :—

A merchant, aged sixty-nine, had an attack of right hemiplegia in
Angust, 1862, with loss of consciousness and language. In May, 1863,
the leg had recovered, but all the muscles of the forearm and hand, with
the only exception of the muscles of the ball of the thumb, were para-
lysed, and the flexors and pronators were contracted. Electro-museular
contractility was considerably diminished. The continuous current was
applied to the left cerebral hemisphere, and immediately afierwards the
patient could flex the wrist and fingers. After five more applications
he could extend the metacarpo-phalangeal joints fairly well and the
phalangeal joints pretty well.
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more active ; and it is not unreasonable to suppose %ma;m
that electrization may promote similar processes
(although unseen) in the cord. Be this as it may,
a constant voltaic current localized in a diseased
cord according to the general principles laid down
in cerebral galvanization frequently does much
good, and where powerless to cure often relieves
some of the most distressing symptoms, and notably
those associated with the rectum and bladder.
During the early period of active mischief in the
cord, peripheral faradization is inadmissible;* but
in the persisting localized paralysis following upon
myelitis it is often of the greatest service in
restoring the nutrition of the limbs. It is in

these cases, where electro-muscular contractility is
frequently well-nigh extinct to direet stimulation,
that indirect faradization of the motor nerves is of Paralysis.
the greatest use.t In such cases, moreover, hot e

* But at this stage of the disease, when pain is present and there is
tenderness on pressure (and especially when we have reason to suppose
that the myelitis is circumseribed), a mild constant voltaic current may
be' applied, about 10 to 15 cells, positive pole to tender spot, and
negative to an indifferent part of the body. It is probable that the
absorption of inflammatory products may be promoted by such treat-
ment. Al any rate pain will often be lessened by it.

T Dr. Brown-8équard’s experiments prove that after traumatic lesion
the cord may be perfectly restored. He divided the cord of a pigeon about
the level of the fifth or sixth dorsal vertebra. There was a slizht return
of power in three months and almost complete recovery in fifteen. The
animal was then killed, and on examination it was found, in the author’s
words, that “les cicalrices des plaies anciennes de la moélle épinidre
reafermaient des fibres nervewses ayant loul & fail Uaspect normal, et se
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The following cases are interesting as illustra- Paralysis.
3 Paraplegia.
tions :(—
A gentleman, thirty-seven years of age, con-
sulted me in May, 1876, for loss of power in
the lower extremities. One day, after getting very
wet, he felt a sensation of “ pins and needles” in
his right foot, and the feeling gradually extended
over both limbs, which, the day afterwards, he il

found to be ‘ numb,” and he became (as he i

expressed it) “lame.” Weakness continued to in-
crease, and when I first saw him, twelve months |
afterwards, he could just hobble into my consult- I
ing room, with the aid of an attendant upon one E
side and of a stick upon the other. There was 12
considerable ansthesia in both legs, the muscles
of which were flabby, and some constipation and :

difficulty in emptying the bladder. There was

also a spot, tender upon pressure, in the mid- j
dorsal region. Cutaneous faradization with the 1
wire brush (the current being sufficiently strong
to be somewhat painfully felt) was employed 3
once daily for five minutes to each leg, and after- !

wards, for five minutes more, a sponge from the
positive pole of fifteen cells of my battery was
held to the painful spot in the spine, while the
feet were immersed in a foot-pail of tepid salt
and water, in which was inserted a wire from
the negative pole. The above treatment was con-
tinued daily for a month, and afterwards three
N 2
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enlarged to meet the increased girth of his abdo- Paralgsis.
men, “taken in.” The region of the bladder, and s
the weakened legs, were also faradized twice a week, t
and in a month he went into the counfry relieved
of his constipation, his dribbling, and his sciatica,
and with very greatly increased power in his legs.” _
In that most distressing and intractable disease ;‘E;“’E 1
Cruveilhier’s atrophy, or wasting palsy, a combina- |
tion of localized muscular faradization with Dr.
Radeliffe’s “positive charge” should always be

given a fair trial, the more so as medication 1s well~

R

nigh useless. In some cases in which I have pur- il
sued this plan of treatment there has followed a
filling out of the wasted musecles and an arrest of 3
the disease. Localize faradization in the wasted
muscles, and vary this treatment on alternate days by

he “ positive charge.” If the disease is in the upper

extremities, each hand may be immersed in a sepa-
rate vessel of brine, the positive pole being placed in

= F T SR -
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one vessel, the negative in the other, and a “ground
wire” carried to a chandelier from that containing
the negative ; or if the lower limbs are affected they
may be placed in foot-pails in the same manner, or
one arm and one leg according to the localization of
the disease. The patient and the battery must beboth
insulated, the charge as strong as can be borne with-
out discomfort, and the length of application about
twenty minutes. Faradize only those muscles that !
respond to the excitation. To faradize others is |
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and the voltaic current was localized in the spine Eﬁiﬂg i
for fifteen minutes every night at bedtime. The f
positive pole, from 15 to 25 cells of my battery, was

held stationary to the nape of the neck, and the
negative pole “painted” down the spine from the ;

position of the positive to the sacrum. This :
about twice per minute. There was considerable

improvement in six weeks, especially in the muscles
of the hand, and after four months’ treatment the |
power and bulk of the muscles had much inereased, !
there remaining only slight weakness and some l

awkwardness in their use. The improvement was
maintained, but further electrical treatment did not
increase it.

The following is a remarkable example of the
benefit of electrization in muscular atrophy. An Ea
Indian officer fell from his horse in May, 1873, il
striking the back of his head. He was stunned, |
but recovered in a few minutes, remounted, and rode
home. About a month afterwards he noticed that 1|
his right arm was getting weak, and this weakness
slowly increased. At the end of four months he i
found that his right leg was colder than the left,
that he was “ catching his toes,” and that he could
not “grip” the saddle when riding. Under treat-
ment the weakness of the leg disappeared, but the
arm became more powerless, and in six months he
noticed that it was wasting, This continuing in
spite of treatment, he determined to come to Eng-

|
|
|
|
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of the wasted muscles, and faradization was from Eﬁlf;jug
this date continued but once daily. At the end of
three months galvanization of the sympathetic was
given up, and faradization used only three times a
week. From this date improvement steadily in-
- creased, and when I last saw my patient upon his
return to India the movements of the right limb
were completely restored, and its development nearly
equalled that of the left.® ;
Hysterical paralysis, whether accompanied by gﬂl;r:;:l
anesthesia or hyperaesthesia, will frequently be
removed by cutaneous faradization with the wire

% The following is an extract from Dr. Bturee’s Report of the results
of treatment at the National Hospital for the Paralysed and Epileptic
during 1876 :—

“In the division of Muscular Atrophies some striking cases have oc-
curred, and in all of these the improvement is mainly due to the elec-
trical treatment prescribed.

“ A patient, with atrophy of some of the muscles of both arms of six
months® standing, which incapacitated her from dressing herself or cuf-
ting her food, or doing much household work, was discharged at the end
of three and a half months, ahle to feed and dress herself, sew, and
perform almost any domestic duty.

“Another woman, with atrophy of the museles of the forearm of
several years’ standing, and who was similarly incapacitated from almost
all nse of the hands, went out, after a month’s treatment, able to dress
and feed herself, and to perform many actions that were before impos-
gible for her.

“*A man came to the hospital with atrophy of many muscles in
various parts of the body, more especially in the left arm, which he was
unable to move from the side. He went out able to lift his arm well
over his head, and with much inereased strength in the limb,

“ Another man, in a very similar condition, was also greatly bene-
fited; and whereas on admission he could barely bend the right arm at

the elbow, after three months’ treatment he was able to use a hammer
with the arm.”
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In all cases of local paralysis which are dependent
upon blood poisoning, such as mercurial and lead
palsy, electrization is never to be neglected. In
most cases, even those which have resisted the most
energetic prior treatment, a combination of the
interrupted voltaic current and faradization, alter-
nately localized in the affected muscles, will
trinmph over the disease. The current must be
sufficiently powerful to cause pain. Such cases
are tedious, requiring from twenty to fifty sittings.

In lead palsy the muscles that most frequently Lead Palsy.

suffer are the extensor muscles of the upper extre-
mities, and notably the extensor communis digi-
torum, the paralysis of which causes the “drop
wrist,” so common among painters and workers in
lead. The supinators always escape. The deltoid
and triceps suffer next in frequency; but it is
comparatively seldom that the muscles of the
lower extremities are included in the paralysis.
The “blue line,” and the other symptoms of lead
poisoning, should always be looked for, and sulphur
baths and iodide of potassium administered; but
although the lead may be eliminated from the
system by these remedies, there is often mno
return of power in the paralysed muscles, unless
electricity is localized in them. The mischief
seems to begin in a nutritive degeneration of the
muscular tissue; but electrical examination fre-
quently detects certain muscular fasciculi to be

Liocal Para-
lysis,

=maT

e e e L R | ra e







ELECTRICITY IN MEDICINE. 189

On admission, it was found that the right wrist Lead Falsy.

bad “dropped” to the full extent ; the hand, during
pronation, formed a right angle with the forearm,
and extension of the wrist was impossible. The
left arm was not affected to the same extent, and
he could extend the wrist so that the hand was in
a straight line with the forearm. The supinator
longus on both sides acted fairly well.

Tested electrically, it was found that the extensors
of the wrist, the fingers, and of the thumb on both
sides had completely lost reaction to faradization.
There was some diminution in the reaction to
voltaic electricity in some of these muscles on the
right side. On the left side the voltaic reaction
was normal. There was a faint blue line on the
gums. The patient was ordered five grains of
iodide of potassium three times a day, and to have
voltaic electricity applied to the back of the fore-
arm three times a week.

He was under treatment for about six months,
by the end of which time he had very much
improved. He could extend the left wrist nearly
to the full extent, and the right until the hand was
cousiderably beyond the line of the forearm.

In the local or partial paralysis of muscles, which Rheumatic

not uncommonly results from exposure to cold, the
farado-muscular contractility is usually intact.
Rheumatic paralysis of the musculo-spiral nerve
may be cited as an example. This is liable to be
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downwards, and the hand felt rather weak. He Pﬂ::-gi‘il_ﬂf
had no difficulty in undressing himself, and by the spiral Nerve.
time he was in bed the numbness and weakness
had diminished. On waking next morning the
arm was again quite numb from the elbow down-
wards, the wrist was dropped, and the grasp of
the hand weak. The weakness remained, but the
numbness went off. On admission, the wrist was
completely dropped, and he had no power of ex-
tending the first phalange of the fingers. If the
first phalanges were extended by the help of the
other hand, he could then flex and extend the second

and third phalanges at will, and with good power,

by means of the interossei, which were unaffected.
There was very marked paralysis of the right
supinator longus, and the supinator brevis was much
weakened.

He felt the slightest touch on any part of the
forearm or hand, but if the back of the forearm, or
of the thumb, were rubbed with some force, he
experienced a sort of numb sensation, with slight
pins and needles. When he first began to attend
at the hospital the difference in reaction on the two
sides to the two currents was very slight; but a
week afterwards there was a ‘diminution of reaction
to faradization in the paralysed muscles amounting
to about two degrees of the graduator in Stihrer’s
large battery ; that is to say, the paralysed muscles
required the graduator to be raised two degrees

e e
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muscles must be treatad by that current to which Facial Palsy. r
they respond, but with faradization it is especially |
necessary on the face that the direct should bhe
preferred to the #udirect application. In almost
all cases the muscles recover unequally; reaction re-
turns in some before others, although supplied by the i
same nerve. 'The excitation must then be localized
more in the backward muscles, or a deformity may
result.* Tn the most favourable cases an unnatural
expression of countenance will generally persist for

a long time, from the non-recovery by the muscles
of their perfect ““ tone,” that quality which imprints i
upon each face its characteristic features, and which 4
has been called the “gymnast of the soul.” Tew “
patients will submit long enough to electrical treat- [5;
ment to obtain perfect regularity upon both sides r"
of the face. Any spasm or fibrillation following
faradization, or any artificial excitation, is a warning ol

of threatening tonic contractions of the muscles,
and faradization must be at once discontinued, or
deformity will result. Such cases make good pro-
gress under Dr. Radecliffe’s positive charge, applied
daily. 1 bad under treatment a case of right
facial paralysis of twenty-three years’ standing.
Before the patient was placed under my care there
had been, from energetic faradization, considerable

* | have several times succeeded in removing a contraction which had
been produced by too powerful faradization by passing a constant voitaic
current from ten cells of my battery through the contracted muscle,

0







ELECTRICITY IN MEDICINE. 195

was retracted much less than the left when she Facial Palsy.

showed her teeth. Her taste was unaffected. In
other respects she was quite healthy.

When the face was tested electrically, there was
found to be marked diminution in reaction to the in-
duced current on the right side, amounting to about
four degrees on the graduator of Stohrer’s battery,
as compared with the corresponding muscles of the
healthy side, this difference being seen whether the
rheophore were applied over the facial nerve or
over the muscles themselves. To the voltaic cur-
rent there was a difference in reaction according as
the rheophores were applied over the nerves or
over the muscles themselves. When applied over
the nerves, the muscles reacted to six cells on the
healthy, but only to eight on the diseased side.
When applied over the muscles themselves, con-
traction was seen with six cells on the healthy, and
with four on the diseased side. There was thus pre-
sent the typical degenerative reaction which follows
when a nerve frunk 1s involved in a grave lesion—
viz., diminution of faradic irritability through
both nerve and muscle, diminution of reaction to
the voltaic current when the rheophores are applied
over the zerve, and increase of reaction when they
are applied over the muscles themselves.

She was ordered the voltaic current, to be ap-
plied on the paralysed side three times a week, and
to be followed at each sitting by the use of faradig
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a looking-glass, and practise movements of the Facial Palsy.
weakened muscles for ten minutes twice daily.
Improvement was progressive. In three months

she could wrinkle her brow, and slightly raise the |
angle of the mouth ; and in six months the reco- |
very of voluntary power was almost complete. The

eye could be firmly closed, and there was no distor-

tion of the mouth when speaking, and but very

slight when laughing.

There are several other strictly local palsies that Eacklvalaiet
may be successfully treated by electrization, as, for Eye.
instance, paralysis of the muscles of the eye, when
the disease is not the result of central lesion. One
pole must be placed over the facial nerve below the
ear, and the other applied to the closed eyelid for
about twenty seconds, the entire application lasting
about five minutes.

In such cases Mr. R. Brudenell Carter has re-
commended tenotomy of the contracted, and fara-
dization of the paralysed, muscle by direct applica-
tion to the conjunctiva. This is an exquisitely
painful application, and I have found few patients
who will submit to it, while in the majority of
cases the above far less severe procedure is equally
efficacious. Similar treatment is required in my-
driasis or dilated pupil from paralysis of the iris,

a very troublesome affection on account of its inter-
ference with the sight by admitting too much light
to the retina. If, however, direct applications be

.
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given for faradism apply equally to voltaization : Amaurosis.
but as these amauroses are symptomatic of essen-
tially different conditions, the ophthalmoscope must
always be first employed for their diagnosis. A
successful case has been reported by Dr. Pye-Smith.
Both optic disks were white, and their vessels small
and few in number. Both eyes were galvanized
three times a week for eight weeks, the positive
pole from twenty cells of Muirhead’s battery being
held to the mastoid process, and the negative to
the brow or closed eye of the same side. The
current was allowed to pass for eight or ten seconds,
and this was repeated about six times at each
sitting. Before treatment the patient could just
see the windows of the hospital ward, but he could
not count the panes; after the fourth application
he could see seats in the grounds; after the
seventh he could count the window panes; and
after the seventeenth he could read ¢ Operation
Room” painted over one of the doors in letters
about three inches high.*

In a case under my own care, in which there had
been much weakness of the eyes since a blow upon
the forehead three months before from a cricket
ball, electricity perfectly restored the sight. There
was considerable photophobia and lachrymation,
and a course of tonic medicines and six weeks at

® British Medical Journal, May 18, 1872,






ELECTRICITY IN MEDICINE. 201

Be careful that the conducting wire of the rheo- Deafness.
phore does not project beyond its insulating cylinder
and touch the mucous membrane of the meatus, or
acute pain will be caused. Faradize on alternate
days for about five minutes. Should the least
oiddiness occur, discontinue instantly, and lower the
strength of the current. In certain cases of con-
genital deaf-mutism, not depending upon any ana-
tomical lesion, the trial of similar treatment 1is
advisable.  Hysterical deafness, even of many
months’ duration, is usually quickly removed in
from two to six applications. Duchenne, by
faradization, succeeded in almost entirely curing a
case of deaf-mutism in a boy eight years of age
who had been deaf and dumb from birth, and who
before treatment could not hear loud shouting.
After the seventh application the boy heard words
pronounced close to his ear, and after the twentieth
could say “papa” and “mamma.” Improvement
was progressive, and after a year the boy read easily
and asked for everything that he wanted.

Brenner of St. Petersburg has reported two cases
improved, one as much improved and one as cured,
by the application of the interrupted voltaic current,
and 1in all cases this method of treatment should be
tried before the patient is pronounced incurable,*

* Tinnitus may often be relieved by voltaization of the auditory

nerve, and where this fails galvanization of the sympathetic may be
resorted to,
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tried. In one case under my care its use resulted in ii:i;'_ﬂtﬂr
perfect recovery, while in several other cases it has
relieved many of the symptoms. In the case
referred to the ataxy had existed for eighteen
months, the gait being most characteristic and the
patient unable to walk without assistance. There
was also considerable anasthesia, which was treated
by faradization with the wire brush. The current
from fifteen to twenty cells of Muirhead’'s battery
was applied to the spine by large sponges. (the
sponge-holders being five inches in diameter), the
positive sponge to the nape of the neck and the
negative to the lower lumbar vertebrea, both sponges
held immovable for ten minutes, followed by five
minutes’ faradization by the wire brush to the legs
and feet. These applications were made daily
upon getting up and going to bed. The patient
had improved in one month, he could walk without
assistance in three, and in eight he was apparently
_quite well. T then lost sight of him, but I have
no doubt I should have seen him again had he not
remained well.

In all cases in which tremor or spasm is a pro- Tremor.
minent symptom Dr. Radcliffe’s positive charge
holds out promise of the happiest result. If during
the time of the charge the tremor ceases, the prog-
nosis is the more favourable. From this treatment Spasm.
I have had good results in several cases of spasmodic
wryneck (torticollis) from contraction of the sterno-
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months’ duration. The pat:ient was a girl, The Torticollis,
head was inclined towards the right shoulder, and

Torticollis,

slightly towards the scapula. She could bend the -
head but very little forwards, and not at all to the

right, and trying to do so caused acute pain in the

back of the neck near the upper attachment of the

right trapezius, whose rigid tendon could be seen

and its resistance felt. The prominence of the
sterno-mastoid could be artificially caused on the

. right side by faradization. Localized faradization

. of the clavicular portion of the trapezius of the

| opposite side resulted in a perfect cure.

| ¥ig. 88 represents a case of contraction of the Contraction of
. splenius. The symptoms were inclination of the S,
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resisted every kind of treatment, including hypo- Contraction of

dermic injections of morphia and the wearing of a
mechanical apparatus. There was some wasting of
the sterno-mastoid and trapezius on the right side,
and the corresponding muscles of the left side
exhibited increased irritability to all forms of
electricity, and were the seat of some pain and
almost constant clonic spasm. The voltaic current
from twenty cells of Muirhead’s battery was loca-
lized in these muscles by stationary sponges for
fifteen minutes night and morning, and af #ke same
fime the opposite muscles were well faradized. In
a week there was slight improvement, and the
patient was then directed to sit in front of a looking-
glass, and to try to bring the head into the normal
position, in time with the counting ‘one, two” of
a bystander. After a month’s treatment improve-
ment was more rapid, but it was six months
before recovery was complete. In another case,
that was sent to me by Dr. Radcliffe, recovery was
equally complete, but treatment seemed to be mate-
rially aided by the hypodermic injection of arsenie.
It is hardly necessary to say that spasmodic
affections, such as paralysis agitans, caused by de-
generation of the nervous centres, cannot be cured
by electricity ; but in functional affections, arising
from slight local irritation or from debility, such
affections as Dr. Poore graphically designates
“fatigue diseases,” its use is of the first importance.
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ment.”* The recovery of the patient was dis- Athetosis
tinetly due to the use of electricity, as no other
treatment was employed at the time, while other
remedies had been previously administered without
benefit. The hand of the patient was in constant
involuntary movement of irregular extension and
flexion, and he was quite unable to pick up a small
object. The positive pole of a current, sufficiently
powerful to be distinctly but not painfully felt,
was held to the back of the neck, and the negative
pole for a few minutes upon each of the over-acting
muscles. Both conductors stationary. The entire
application occupied about fifteen minutes, and was
made daily. After each the hand was steadier,
and in a week the spasm was considerably less.
The patient could then keep his hand flexed or
extended, and could manage, although with diffi-
culty, to pick up even a very small object. The
applications of electricity were continued during

the next two months, the involuntary movements
became slighter and slighter, and finally ceased
altogether. A little stiffness in the movements of
the fingers was all that remained. Dr. Gowers
states that, in some other cases in which he has
employed the same treatment, marked improve-
ment has taken place, in one case the result being
to restore a large amount of use to a limb from

* Medico-Chirurgical Transactions, vol. lix. p. 292,
P




Athetosis,

Tonic Con-
tractions,
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which it had been long absent, while, in a case of
ataxy, it so steadied the patient’s hand (left) as to
enable him, a draughtsman, to keep the paper
steady on which he was drawing, and so to earn
his living.

In long-standing cases also of tonic contractions
of muscles, such as sometimes accompany muscular

rheumatism, excitation of the antagonists of the

affected muscles proves highly successful. Duchenne

Contraction of Yeports numerous cases. In one of these, in which

Rhiomboeid,

confraction of the rhomboid had existed for some
years, faradization of the radiating fibres of the
serratus magnus, its antagonist, was quite successful.
Fig. 89 represents the case before, and fig. 90 after
treatment. The patient was a girl thirteen years of
age. The affection commenced with pain in the
centre and right side of the neck, heightened by
pressure, or by movement of the head. This was
followed by contraction of the muscles, which in.
creased for four years. 'When Duchenne first saw
her, her condition was as follows. The arms hang-
ing at rest, the inferior angle (v, fig. 89) of the
right scapula was drawn up until it was almost on
a level with the external angle, and caused a
marked projection. To bring it down into its
normal position, required the exertion of consi-
derable strength, and the moment it was released
1t sprang back with an audible crack. Beneath
the spinal border of the scapula, which occupied an
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oblique position from within outwards, was a con- Contraction of
Rhomboid.

siderable swelling, B, the retracted rhomboid. A

Fig. 89.* Fra, 90.

TN

Before Treatment, After Treatment.

second swelling over the right shoulder was caused
by the internal angle of the scapula, which could
be distinctly felt under the skin, and to the promi-
nence, A, of the levator scapulee. Finally, the head
was slightly bowed to the right, and an attempt to
incline it to the left caused pain. Duchenne pro-
duced during the passage of the current a precisely

# A. The levator scapulee. B. The retracted rhomboid. C. Fibres of
the serratus magnns. D, Abnormal position of the inferior angle of
the scapula. E. The inferior angle on the healthy side.

P2
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fontraction of analogous deformity in a healthy person by faradi-
zation of the rhomboid and levator anguli scapulze.
To bring down the inferior angle, b, to the level of
that of the sound side, the radiating fasciculi of the
serratus magnus were faradized; the scapula re-
sumed its normal position, and the swelling, B, dis-
appeared. The sitting lasted ten minutes, but at
the end of it the deformity returned. This treat-
ment carried out three times a week for a month
produced not the slightest improvement, but to
avoid pain to the child the current had been in-
terrupted only once or twice in a second. A very
quickly interrupted current, causing great pain,
was now used. In four or five minutes there was
a sensible improvement ; the inferior angle re-
sumed its abnormal position less readily, and re.
mained slightly lower than before. The improve-
ment was maintained the next day, and in a few .
more applications all deformity disappeared, and
the bone retook its natural position.
The above case is an example of the occasional
necessity of very painful electrization.
Reflex Con- There is a sort of reflex contraction which some-
+ times follows upon contusion of an articulation, as
of the wrist from falls upon the back or palm of
the hand, and which usually appears after the local
inflammation has subsided, affects a number of the
muscles about the joint, and at length may extend
to other joints of the limb, The pain, limited at
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first to the muscles first affected, soon extends to f::g:iifun-
others, to the mnerve trunks, and finally to their

origin in the brachial plexus. Here again painful
faradization of the antagonists of the painful
muscles has, in Duchenne’s hands, been most
successful.

Duchenne quotes cases of successful treatment piputheritic
of diphtheritic paralysis by faradization. In one = "™7**
the patient appeared to have contracted mem-
branous angina by kissing the mouth of one of his
children who died from the disease. After having
passed through the period of the formation of
false membranes, which put his life in danger
by obstructing the bronchi, and when making
progress towards convalescence, he was attacked by
paralytic symptoms. There was paralysis of the
soft palate and pharynx, diplopia, and slight hemi-
plegia of the fifth, seventh, hypoglossal, and inferior
laryngeal nerves. Suddenly, on the twenty-eighth
day, the individual expiratory muscles became
paralysed, and at the same time there was formed
a considerable quantity of mucus, which obstruct-
ing the bronchi, and not being expelled, threatened
to produce asphyxia. Electro-cutaneous excitation
of the posterior region of the thorax rapidly re-
established the respiratory power and procured the
immediate expulsion of the bronchial mucus, but it
required to be continued for several days in order
completely to overcome the paralysis,
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In another instance, a little girl four months old,
who had suffered from diarrheea for several days,
became the subject of a rather large ulceration in
the neighbourhood of the umbilicus. Some days
later she was attacked by general paralysis, which
continued for forty-eight hours, and was followed -
by complete aphonia, with extreme difficulty of
respiration and deglutition. Every attempt at
sucking brought on cough and choking, and there
were also symptoms of paralysis of the diaphragm.
Faradization of the phrenic nerves was entirely
successful in establishing mnormal respiration.
After faradization of the soft palate, the pharynx,
and the anterior surface of the neck at the laryn-
geal level, the infant sucked better and its voice
improved. It was completely cured by a few
applications.

Difficulty of micturition may in many paraplegic
cases be largely relieved by faradization. It is not
always symptomatic of paralysis of the bladder, but
may be the result of paralysis of the abdominal
muscles, and be removed by their faradization.
Failing this, the rectal rheophore should be intro-
duced, as described at page 100, and a well wetted
sponge connected with the second pole promenaded
over the hypogastric or lumbo-sacral region ; or the
double vesical rheophore may be employed. The
continuous voltaic current will often relieve vesical
spasm, and has been successfully employed in
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painful spasmodic contraction of the bladder upon Diffculty of
a calculus. Lesser degrees of spasm will often give :
way to cutaneous faradization of the perineum or
hypogastric region. Anesthesia of the bladder
sometimes exists independently of any paralysis.
- The patient feels no desire to micturate, the bladder
fills, and if not emptied at regular intervals ends
by becoming paralysed from the constant distension.
Internal faradization with the double vesical rheo-
phore is superior to any other treatment. The
dribbling of urine, which is so troublesome in some
paraplegic cases, may be frequently relieved, and
the condition of the sufferer made much more
tolerable. The interrupted voltaic current (where
faradization fails) should always be given a trial—
one pole to the lumbar spine, and the other to the
pubes; length of application about five minutes;
interruptions three or four times a minute; appli-
cation twice daily.

Cases of incontinence of urine in children which Incontinence

have resisted every sort of treatment are on record Children.
as having frequently recovered under faradization.
One sponge should be applied over the symphisis
pubis, and the other to the sacrum and perineum
alternately. If this application fails the rectal
conductor may be introduced into the rectum and
the urethral into the bladder. The current should
be as strong as can be borne without pain, and it

should pass for about five minutes.
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The pains of muscular rheumatism are almost
invariably removed or mitigated by cutaneous fara-
dization, and so rapidly as in many cases to appear
marvellous. In cases that had resisted all other
treatment, an instantaneous cure has resulted, and
sufferers whose pain has for a long time obliged
them to keep the arm immovable have been able
directly after the faradization to execute any move-
ment with ease, With these rheumatic patients it
1s especially of importance that the current should
be strictly limited to the skin, carefully dried and
powdered, and should produce no muscular contrac-
tion, or the suffering will be aggravated instead of
relieved. Begin with a current readily bearable on
your own hand, and increase afterwards. The
above remarks are applicable to all varieties of
muscular rheumatism, but not to arthritic disease.
The voltaic current has been found of the greatest
use by Dr. Althaus in the treatment of rheumatic
gout. The positive pole should be directed to the
cervical spine and the negative to the pit of the
stomach, the sponges being of large size and a
mild current allowed to flow for from three to five
minutes. This frequently causes sleep. Pain may
be relieved by a small conductor from the positive
pole to the painful spot, the negative with a large
sponge being held in the neighbourhood. Length
of application, one to five minutes. Dr. Poore has
recorded a very successful result from the use of
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_localized galvanization. The disease had existed Rl
for three months, but the severity of the pain had
much diminished, excepting towards evening, when
exacerbations occurred. The wrist was considerably
swollen, and absolutely stiff, the hand pronated and
could not be supinated, and the hand and fingers
were immensely swollen, so as completely to obscure
their anatomy, while the fingers were extended,
stiff, pale, and cold, and the nutrition of the entire
limb impaired. The whole limb, and especially
the hand, was thoroughly sponged with the
negative pole, the positive being held in the
patient’s other hand. After the third application
the swelling rapidly subsided, and in about a fort-
night the hand, although still stiff, had resumed
its natural aspect. The muscles were then fara-
dized and shampooed.*

Rheumatic arthritis with nodosities is best Rheumatic
treated by passing as strong a voltaic current er
the patient will submit to through each swollen
joint for a few minutes, the direction of the current
being frequently changed by the movement of the
commutator of the poles.

In all cases of chloroform narcosis, faradization Electricity in
of the phrenic nerves, as detailed at page 80, is of i
the first importance, but if unsuccessful, recourse
should, without loss of time, be had to cutaneous

* Op. cit. p. 145.
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faradization of the precordial region. The instru-
ment being at its full power and with rapid inter-
missions, the wire brush is to be brushed over the
left mipple, and a disk conductor connected with
the other pole moved about over the apex of the
heart. Duchenne speaks highly of this precordial
cutaneous excitation (which he believes to react
upon those points of the nervous centres which
govern the innervation of the breathing and of the
heart’s action), in disorders of the cardiac circulation
symptomatic of a paralytic condition of the vagus,
causing syncope, which is sometimes fatal. He
quotes an interesting case of diphtheritic poisoning
of the vagus, and consequent extreme rapidity,
smallness, and irregularity of the pulse, with
syncope. Diffusible stimulants failed to give re-
lief. The symptoms were removed as if from
enchantment by cutaneous faradization ; and if the
conductors were moved to other parts of the chest,
the patient experienced no benefit, and quickly
pointed to the region to which the electricity should
be applied. There are also other functional dis-
orders of innervation which are much ameliorated
by similar treatment—particularly a kind of apncea,
a neurosis characterized by absence of the desoin de
respirer, and which for a certain time renders the
respiratory movements infrequent, and even sus-
pends them,

Impotence is mnot unfrequently found to be
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accompanied by anesthesia of the genitals, and to Impotence.

be removed by cutaneous faradization. In those
cases in which it is due to seminal emissions, and
prior treatment has been of no avail, faradization
should be given a trial. Introduce the urethral
rheophore to the veru montanum, and apply a
second rheophore (a well-wetted sponge in a
cylinder) to the perineum. Use a low power, and
with the pedal rheotome regulate the intermissions
at about the rate of two to a second. When the
emissions are better, pass a mild and slowly inter-
mitting current through the testicles, applying a
well-wetted conductor on each side of them. In
those cases in which hyperwmsthesia or premature
ejaculations exist, the voltaic current should be
passed from the lumbar spine to the perineum, and
then from the perineum to the glans; both poles
stationary ; number of cells short of pain; time

five to ten minutes. In cases depending upon
weakness of the erector muscles, the current should

be carefully localized in the bulbo-cavernous and
ischio-cavernous muscles. In functional cases, the
interrupted voltaic current to the lumbar spine will
often be of benefit—positive pole to mid-dorsal
region ; negative well painted over lumbar twice
daily for ten minutes upon getting up and going
to bed. This treatment was adopted in the case of
a gentleman fifty years of age, who consulted me
for gradual decrease of sexual power, ending in
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complete impotence. Six weeks’ treatment resulted,
the patient informed me, in the complete re-
storation of the normal function. Obstinate
constipation frequently results from weakness and
relaxation of the abdominal muscles; and in such
cases it is often relieved by faradization. When it
results from paralysis of the rectum, act directly
upon it as described at page 100. In intussuscep-
tion introduce the rectal rheophore, and apply
about once in a second (regulated by the pedal
rheotome) an intense faradic current upon each
point of the abdominal walls. Several successful
cases that had resisted all prior treatment are on
record. Althaus has reported two cases of intussus-
ception cured by faradism, after failure of ordinary
treatment. One pole was held stationary upon the
spine, and the other promenaded over the surface
of the abdomen in the lines of the great intestines.
In three minutes the bowels were freely opened in
the one case, and in the other where the patient,
who had passed much blood at stool, was becoming
rapidly exhausted, a copious evacuation took place
four hours after the faradization, which had been
applied for ten minutes. Prolapsus ani from atony
of the sphincter may not unfrequently be removed
by faradization.

Remak and Althaus both quote cases of epilepsy
which, after other remedies had failed, were cured
by galvanization of the sympathetic and brain.
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Remak believed that, in successful cases, exudations Epilepsy.
were absorbed, the application causing a dilatation
of the blood vessels of the base of the brain.

Eleetricity is coming into use in insanity, and 1s Insanity.
without doubt a valuable adjunct to the resources
of the psychologist. Faradism, and especially cuta-
neous irritation, with the wire brush would seem
to be most suitable for cases accompanied by de-
pression or torpor, the stimulating effects being of
service in inspiriting the patient, while the sooth-
ing influence of a direct application of the constant
voltaic current to the brain and cord, may be
employed in cases of over-excitement requiring a
sedative.

In diseases of the skin, some remarkable cases of Diseases uf

; the Skin.

the cure of eczema, prurigo, and acne have been
reported by Beard and Rockwell, as having resulted
from central galvanization alone, without anyapplica-
tion having been made to the diseased surface ; and
they consider that their success demonstrates, in an
interesting and suggestive manner, the dependence
of certain diseases of the skin on the nervous system.
In other cases, good results were obtained by
localized voltaization, and by faradization, both with
sponges and the wire brush. Pain and itching
were relieved in all cases, and in some, even of ten
years’ standing, complete cure was obtained. Pru-
rigo and eczema were most frequently benefitted,
one case of eczema, of six years’ duration, and in






CHAPTER V.
ELECTRICITY IN SURGERY.

Svreery, no less than Medicine, owes much to Sargioal
Electricity, for in addition to its indebtedness for ufpﬂi:fcﬁz?:y.
the galvanic cautery, the removal and dispersion of
tumours by the chemical action of electricity is
making daily progress, and will probably before long
become a recognised part of ordinary therapeuties.

Cases have been recorded by Meyer and others of

the disappearance of tumours under external elec-
trization, but in such cases the treatment has been

very protracted;* and it is now the almost
invariable practice when taking advantage of this
disintegrating influence of electricity to introduce

one or more needles into the tumour and to
connect them with a voltaic battery in action, thus
bringing the diseased mass under the direct in-

# The best method of applying external voltaization to tumonrs is to
mould a very thin sheet of copper, hardly thicker than paper, to the
entire surface of the tumour, to cover this copper with a flannel, and to
fix it by a binding serew to the conductor from the negative pole of the
battery. Before use, soak the flannel well in a saturated solution of
salt in water, and when applied to the tumour, place the positive pole
with a well-wetted sponge as near as possible to it, and allow a current
as strong as the patient can bear without pain to pass for from twenty
minutes to an hour daily, or every second day.
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Eﬂ of fluence of the current. Electrolysis is chiefly

in Electrolysie. applicable to tumburs which from their nature or

situation are difficult or impossible to be removed

by the knife, and perhaps also to malignant

tumours ; for whether or not the voltaic current

exerts a special destructive influence upon disease

germs, 1t seems certainly proved that there 1s a

less frequent return of cancerous growths removed

by electrolysis than by the ordinary operative
procedures or by caustics.

The most generally useful needles are delineated

in fig. 91. T have designed the holder, B, to get

Fig. 91.

Electrolysis Needles and Needle Holders.

- 1id of the nuisance of special conducting cords.
One end of a length of the insulated wire (see page
59) should be twisted into the eyelet-hole, 4, and
the other end attached to one terminal of the
battery, or where several needles being in use it 1s
desired to connect them all with this terminal, the
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free ends of their wires may be twisted together, ml:]ﬁiﬂr-
to form a cord for this purpose. In short, the Application.
operator furnished with a coil of wire and a pocket-

knife can in a few minutes fit up his needles in the

manner best adapted to the operation proposed.

By pressing the spring sides, B, of the holder, it

opens as shown at ¢, to grasp the screw end, b, of

the needle, which should have been previously in-

serted into the tumour.

Neevi and vascular tumours, if of small size, may Electrolysis
generally be cured without a scar of importance, h
if the needle, insulated by gum-elastic or vulcanite
to within a quarter of an inch of its point, be care-
fully introduced, and there is no heemorrhage. The
number of needles must of course vary with the
size of the nevus; for very small navi one needle is
sufficient, but for one of, say an inch in breadth, two
or three needles will be required. A current of mode-
rate tension, from about eight to twelve cells of my
battery, should be allowed to pass until the tumour
grows hard and prominent, or shrivels up, and the
time required will vary from five to fifteen minutes.
Absorption will usually be stimulated at once, and
the tumour will entirely disappear in from one to
three months. TLocal anssthesia will be required,
and this may often be sufficiently produced by well
painting the part with a mixture of one part of
carbolic acid to two parts of sulphuric ether, which
is, I believe, the mixture used by dentists, The

b
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Eleatralysi pain and the fear of the operation will thus be
Tumows.  reduced to a minimum. If one needle only is
inserted it is better to connect it with the positive
pole, as the clot formed at this pole, though small,
is hard and firm. A sponge from the other pole
may be applied in the neighbourhood of the tumour.
If two needles are used one should be connected
with each pole, and it is often better in the larger
neevi to take out and reinsert these two necdles at
different stages of the operation, rather than to
insert a greater number of needles than two. I
need hardly say that insulation of the needles is only
required in wholly subecutaneous tumours where
we desire to produce coagulation without injury to
the skin, and that in all other cases it is a disad-
. vantage rather than an advantage.
ﬂﬁﬂgﬂ_ﬁi“ in The treatment of malignant tumours by electro-
Disease, lysis is yet sub judice, but the evidence in its favour
has recently accumulated, and a full and exhaustive
trial of this method of treatment by competent ob-
servers possessing the opportunities of large hospital
practice ought not to be much longer delayed. Neftel
of New York 1s its chief advocate. He contends that
malignant tumours are at first entirely local, and
he explains their recurrence after removal by the
knife from the fact of the impossibility of the whole
of the diseased mass being excised, as apparently
healthy parts, when microscopically examined, show

that they have already become infected, Electro-
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lysis, he contends, acts not only on the tumour but f{laﬂl?;l:}lﬂia in
also on the surrounding tissues, the current being Disease.
diffused to some distance in all directions. The
cancers most suitable for operation are those that
have increased but slowly, and are never very
large, those in mammary tumours, for example,
that involve but a limited portion of the breast,
and in which the skin is not tense but soft, yielding,
and of natural colour. Neftel inserts quickly two
to four needles, and connects them with the negative
pole, while a large sponge from the positive pole is
applied to various spofs upon the sound skin near
to the tumour. Commencing with the current
from one cell, the strength is gradually inereased
until thirty to forty cells are in cireuit, and for a,
time varying from fifteen to thirty minutes. This
operation will usually require to be repeated three
or four times, and a gentle and not painful current
must be applied daily to the /locus mordi for from a
quarter to half an hour, and be continued for some
months. Neftel considers this of the greatest im-
portance. In one of his cases, a mammary tumour
existed of the size of a small orange. Three
needles from the negative pole of thirty cells were
inserted for half an hour under chloroform, and
the operation was repeated thrice at intervals of a
week, daily external galvanization being also used.
The tumour gradually became smaller, and at last
disappeared, but external treatment was continued

Q2
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E}m;r:giia-in for several months, and at the end of a year there
Disease, had been no relapse. In another case, in which a
tumour had been excised by Marion Sims, the dis-
ease reappeared, and was again removed by the same
surgeon and pronounced cancerous. It a third time
reappeared, and was then electrolysed upon three
occasions by two, three, and four needles respec- .
tively, and with a current gradually increased from
ten to thirty cells. The tumour by degrees grew
less, and in three months had entirely disappeared,
while, when the patient died from-another disease
some years afterwards, there had been no re-
currence. |
In one case of scirrhus of the left breast, in
which the main portion of the tumour was the
size. of an orange, and a number of cancerous
nodules extended to the axilia, Beard and Rock-
well submitted the patient, who was an inmate
of the Bellevue Hospital, to the following treat-
ment : —Ether having been administered, three
needles were deeply introduced into the tumour,
and a fourth into the largest of the axillary no-
dules. They were all connected with the negative
pole, while a large sponge from the positive pole
was held applied to the under portion of the gland.
The pain, which had been agonizing before the
operation, was at once relieved, the tumour began
to decrease in size, and in one week had lost more
than half its bulk, while the axillary enlargements
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had disappeared. The relief of pain in this case ff:ﬁ::iﬂﬁn
was most striking, and even external galvanization Disease.
would seem to sometimes exert an almost magical
influence over the throbbing pains of scirrhus,
especially of the female breast. Electrical treat-
ment in a case of epithelial cancer of the rectum

and vagina, in which sedatives were powerless, was
strikingly beneficial in this respect. An insulated
rectal electrode was introduced and connected with

the negative pole, while the positive pole, a wet
cloth, was gently passed over the very sensitive
surface of the tumour. The patient was relieved

of pain for a whole night, an occurrence which had

not happened for many months before.

Beard and Rockwell are of opinion that while
ordinary electrolysis will cause a reduction in the
size of malignant tumours, it will generally, unless
in small tumours, fail in radically curing them ;
and they give the preference to what they term
«  “electrolysis of the base,” in which they insert a
needle underneath, and, if possible, at some distance
below the base of the tumour; and if this is not of
large size they so introduce the needle that its
| point emerges on the opposite side of the tumour.
This needle is connected with the negative pole,
and a second needle from the positive pole is
inserted into the body of the tumour, but near to
its base. Commencing with a few cells, the current
is gradually increased until electrolysis becomes

|
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Electrolysis in active, as indicated by the yellowish foam appearing

Malignant
Diseass,

Electrolysis in
Aneurisms.

at the negative pole and gradually loosening the
needle, which, as this action increases, is slowly
worked from side to side with a slight cutting
motion, so as to undermine the tumour. The
positive needle remains iz sifw, and is not removed
until the close of the operation. The wound
resulting from removal of the tumour is then tho-
roughly electrized by an instrument termed a
“Harrow Electrode,” consisting of about twenty
points, projecting from a metal plate an inch and
a half long by one inch wide; and the authors
attach as much importance to the thoroughmess
with which this part of the operation is performed,
and the disease germs as they contend destroyed,
as does Neftel to his subsequent thorough electri-
zations of the neighbourhood of the tumour. If
future experience should demonstrate that localiza-
tion of the galvanic current exerts a more powerful
destroying or retarding influence upon disease
germs than local treatment by caustics, a much
more hopeful future will be afforded to the sufferers
from malignant disease.

Electrolysis has been employed with success in
several cases of aneurism. Where pressure and liga-
ture admit of application, it is hardly necessary to
say that the preference should be given to them, but
many internal aneurisms, and especially aortic
ancurisms, cannot be thus treated, and in such
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cases the question of electro-puncture must be care- ke e
fully considered, and in a suitable case the opera-
tion should not be too long delayed. Fine and
sharp needles carefully insulated to within a quarter
of an inch of their points should be employed.
Two needles, one in connection with each pole,
should be inserted into the sac of the aneurism.
Dr. Poore considers that the elements of the battery
cannot be of too small a surface, and he advises
that a Foveaux’s battery should be employed, so con-
structed that the tips only of the plates may be
inserted into the acid, thus reducing the pain and
risk of the operation to a minimum. The current
may be allowed to pass for from half an hour to
an hour, the number of cells ranging from fifteen
to thirty, and the needles should be then carefully
withdrawn, and their punctures covered with a bit
of cotton, well soaked in collodion or styptic colloid.
Some form of local anmsthesia will generally be
necessary. Authorities are divided as to the kinds
of aneurisms calculated for electro-puncture, but
there seems no doubt that an aneurism pressing on
the parietes but not having actually perforated
them, is the best adapted for this treatment, and
~ that it is contra-indicated where large trunks issue
from the sac, and where this is of large size.

The Galvanic Cautery is an application to surgery The Galvanic
of the power possessed by the voltaic current of i
raising a conducting wire to a red or white heat.
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Galvano-Caustic Battery and Instrument Holder.®

# A, A. Binding screws for attachment of conducting cords.

letters P and N mark the poles.
B. Lever for varying area of elements.
C. Revolving screw for lifting or lowering the cells,
D. Graduating index,
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- When out of action it would stand at “0,” on a

level with the surface of the element board. This
1s, I believe, the first Galvano-Caustic Battery that
has been constructed with any mechanism for the
exact graduation of its power; and the elements
are also so connected that by turning to the right
or left the handle, B, of a lever (to “1” or “2” in
the figure) they can be employed either as one
large or two smaller sized elements. Should it be
required to carry the instrument any considerable
distance while charged with fluid, the slab, ¥, should
be lifted off, and replaced by the element board and
clements, lifted into their new position by the
handles, ®, . Vulcanite stoppers, mnot seen
in the figure, are then fitted to the cells, and
the cover, r, placed over them in the position
occupied in the figure by the element board.
The instrument can then be carried without danger
of splashing and spilling of a corrosive fluid.
For ordinary use the usual formidable array

E, E. Handles for lifting out element board and elements,

F, F. Cover of compartment for the reception of the elements when
removed from the cells.

The instrument holder is shown altached to the baitery wires. Iis
parts are—

A. Screw wheel regulating position of binding screws, D, D.

B. Handle for shutting the current “on” or * off.”

C, C. Binding secrews for cords from battery.

D, D. Screws for terminal ends of the wire loop.

E, E. Screw sockets for reception of different instruments,

G, Insulator,

H. Loop of platinum wire forming the écraseur.
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of instruments and fittings is quite unneces- Hospite
] 3 ¥ alvano-
sary. A convenient form of holder is required, Cavstic

; ; ; : : . DBattery.
such as is seen in fig. 92 (with a side view 1n

fig. 93), to be attached by the bin@ing secrews, ¢, C,
to the conducting cords from the two terminals of
the battery. In the figure it is about to be used

Fia. 93.
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Instroments for the Galvanic Cautery.®

as an ﬁcrasmr, a loop, 1, having been formed by
passing the two ends of a length of platinum wire
through the insulator, ¢, and the canule, 1, &, to
the binding screws, », b, which by a mechanism
confrolled by the screw wheel, A, can be made to
traverse the entire length of the holder in either
direction, thus increasing the size of the loop, m, or

* A. Screw wheel. B. Btop. C. Screws for battery cords. D. Screw
for écraseur wire. E. Screw socket, T. Central screw regulating
position of binding screw, D. I. Platinum *knife.” J. Cautery.
K. Adapter. L. 8crew holding knife. M. Legs fittinz in the socket, E,
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gradually lessening it until it is quite drawn within
the adapter, G, causing it in its progress to cut
through any part previously embraced by it. The
current is shut “on” or “off” by the stop, B. The
other essential accessories are an adapter, k, (fig. 94,)
fitting by its feet, M, into the sockets, &, &, of the
holder; a cauterizer, 5, (fig. 95,) consisting of a
porcelain cone supporting a coil of platinum wire,
and fitting through the binding screw, 1, to the
terminal end of the adapter, x, and a “knife,” 1,
(fig. 94,) a strip of sheet platinum also fitting the
adapter, and seen in the figure #» sifu. If the
operator wishes other instruments he should have
them constructed to fit into the general holder.

A similar, but more portable form of battery, is
also constructed, which although not so powerful
as my hospital battery, is extremely convenient for
use in private practice, and which, when freshly
charged, gives all the heat that can possibly be re-
quired for any one operation; but in Galvano-
Caustic Batteries the greatest power cannot be
united with extreme portability. The chemical
action being very active, it is more important even
than in medical batteries that all connections should
be kept scrupulously clean with emery or plate
powder, the zine plates, which unscrew.to admit
of removal, being well amalgamated according to the
directions given at p. 26; that the battery should
not be placed in action a moment before it 1is
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required ; that it should be put out of action Details of
directly the operation is finished, and that it
should be rested, when permissible, in pro-

tracted operations by occasionally lowering the

cells. The proper degree of heat to be main-

tained in the wire of the Heraseur is a blood-

red heat, for if the wire 1s raised to a white heat

it is liable to break, or may even be melted.

Before commencing his operation, the surgeon

should carefully overhaul his battery and instru-

ments, and satisfy himself that they are in good

order, and that there is no break in their electrical
conduction. If his operation is a large and im-
portant one, fresh fluid should be used.

The Galvanic Eeraseur is chiefly applicable in E:lﬂ“;‘gnff:ﬂ:

operations where the knife cannot be readily used,

and in those especially where heemorrhage should

be avoided. It is thus useful in the removal of
tumours of the posterior nares, larynx, cesophagus,

vagina, and uterus, and in such amputations as

those of the tongue and penis. For details of

special operations, the writings of Bryant, Mar-

shall, and Erichsen in this counfry, and Byrne in
America, may be profitably consulted. Each
operation must of course be planned and performed
according to the general principles of surgery, the

special cautions as to the electrical part of the

matter being that the loop should be accurately
adjusted before the electricity is allowed to pass;







CHAPTER VI.

ELECTRICITY IN MIDWIFERY AND THE DISEASES
OF WOMEN.

Tur obstetric physician possesses in electricity an Eilﬁf::ﬁl:;m
agent that, Zhorouglly localised in the wuterus, will
always produce the contraction of this organ, unless its
musculur tissue has degenerated; and it is remark-
able that its use in this country should have made
such little progress. The fact is thoroughly
established that both striped and unstriped muscular
tissue will respond by contracting during life, and
for a limited time even after death, to the applica-
tion of one or other of the two forms of electricity—
to faradism, or to the interrupted voltaic current ;
and I have no hesitation in affirming that in those
reported cases in which the application of elec-
tricity to the uterus is said to have failed in pro-
ducing contraction, that the electricity has either
never reached the uterus Ar any, or it has been of
insufficient power. Failure in localising electricity
in an organ withdrawn from sight, and covered rmportance of
with thick muscular tissues, is especially liable to E:tr.';-:“ ol
occur, unless the details of application are conducted
with extreme care. Assume the case to be an
example of severe post-partum hwemorrhage, that
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skin being a non-conductor, have been previously Postapariom
well sponged with hot water ; or one pole may be g
held to the sacrum, and the other to the abdomen.

Dr. Murray, of New York, states that he has thus

treated eighty-two cases of inertia uteri in the rnertia Uteri.
second stage of labour, and always with good

results. Faradization acts, he says, much more
speedily than ergot. Dempsey mentions a case in

which labour had persisted for thirty hours, but

the pains had ceased for three hours, and the

woman was in a condition of alarming prostration.

Ergot had been administered in large doses, but
without effect. Faradism was then applied for five
minutes, and after an interval of five minutes rest

for a second five minutes. Powerful uterine con-

traction then ensued, and after two more applica-

tions the labour terminated with the birth of a
healthy child. The following is one of Franks’

cases :—A woman aborted in the fifth month of Avortion.
her pregnancy in consequence of a fall. The

uterine contractions were eutirely suspended, and

the patient, aroused from a fainting fit by sulphuric

ether, was bathed in blood, and looking more dead

than alive. The pulse was small, and could not

be counted. After the application of faradism for

several minutes a strong pain ensued, the uterus
contracted, and the bleeding ceased.® Several

—

* Quoted in Hammond’s translation of Meyer's * Electricity,”
p- 454. Appleton: New York, 1869.
R

T
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menorrhagia, associated with a flaceid condition of
the uterus.
In connexion with its applications in midwifery, Still-bor

the employment of electricity in the resuscitation

of still-born children calls for a passing notice. A
typical case is quoted by Meyer,* of a child who

was born apparently dead. The muscles were
relaxed, and the skin pale, and there was no circula-

tion in the cord. Labour had been long and tedious,

and had been terminated by forceps. The usual
means of resuscitation having been fruitlessly tried,

the phrenic nerves on both sides were faradized (as
deseribed at page 80), with the result of producing

a contraction of the diaphragm. Faradization was
continued at intervals of every three or four mi-
nutes ; but it was upwards of half an hour before

the first sign of life appeared in the production of

an independent inspiration. This was soon re-
peated, when electricity was discontinued, and
revival completed by ordinary cutaneous excitation.

In such cases, if the operator does not succeed in
excitation of the phrenic nerves, cutaneous fara-
dization with the wire brush should be resorted to.

Electricity again may subsequently be of service Eleetricity as

to the mother, should she suffer from non-secretion Ea{;ﬂ'fm‘
of milk, owing to a sluggish condition of the
glands, or to mal-nutrition. The mammz should

* Op. cit. p. 457.
R 2
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tion must be resorted to, and Franklinization most E!e%tridtraﬂ
often succeeds. A few shocks from a Leyden jar e
should be passed through the pelvis from the
lumbo-sacral region to the pubis at each sitting.

By this treatment Golding Bird succeeded in curing

twenty out of twenty-four cases of amenorrheea, the.

four exceptions being chlorotic girls. But Franklinie
instruments are not commonly at hand, and failing

them the uterus may be faradized by any of the

methods already described, or in unmarried women

one pole may be held to the abdominal parietes

and the other to the lumbar spine, but this is less

certain than localization of the current in the

uterus itself. Althaus has found a powerful vol-

taic current passed from the mons veneris to the

lumbar spine, for from fifteen to twenty minutes,

more effective than faradization.

Independently of its specific effects, electrization, Uterine Dis-
by improving the nutrition, may be of benefit in Sx
atrophy, and, by its tonic effects upon the liga.
ments and uterine and vaginal walls, and by in-
ducing confraction of the muscular fibres, in dis-
placements of the uterus. I'ripier has detailed
several cases of uterine disease treated by localized
faradization. Of anteflexion and anteversion, four
cases recovered and two were improved ; of retro-
version and retroflexion, one recovered and one was
mproved. In anteversion or anteflexion, he acts
chiefly upon the posterior portion of the uterus by

B e -t
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landmarks in the wide and unexhausted field of Coi i
electro-therapeutics. My object will have been
answered if I have succeeded in clearly describing
the different modes of applying electricity, and the
apparatus by which the application is best made;
also iIn specifying those cases in which the use of
some one or other of the different varieties of elec-
tricity is certainly demanded; and those cases
again where—other remedies having been tried and
failed—we may hopefully resort to this agent, and
in which it were surely a neglect of duty to let
the disease run on without giving the patient the
opportunity of its thorough trial.

In conclusion, I would state that the medical prac-
litioner who prescribes electricity should, as a general
rule and with few exceptions, either administer ot him-
self or cause it fo be administered by a skilled operator.
The ezperience of the National Hospital for the Para-
lysed and Epileptic, and my own experience in private
practice, show conclusively that when patients them-
selves apply electricity, the result has been most fre-
quently unsatisfactory., The most explicil directions
will often be misunderstood, or will be imperfectly
carried out, the treatment getting undeserved discre-
dit. The rule of practice here laid down is par-

ticularly applicable to the localized application of
electricity.
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OPINIONS OF THE MEDICAL PRESS

TFON THE FIRST EDITION OF

1Dr. Fibbits’ Eaandbook of @R edical B lectricity.

¢t This work fills up a hiatus in the literature of medical electricity, [t purposes to
teach (to use the words of the preface) ‘the busy practitioner not only when to use
electricity, butin explicit and full detail how ;' and in ‘moderate bulk to contain
only what it is essential to master.’ Dr. Tibbits’ object has been to give the results
of the best work, and to this end be has availed himself freely of the large experience
of the electrical room of the National Hospital for the Paralysed and Epileptic.

“‘The work is what it professes to be, and iz a handbook in the best sense of the
word. The book, indeed, answers thoronghly to the author’s description : that he has
¢ throughout endeavoured to keep constantly in view the practitioner rather than the
theorist,” especially in points of detail which are of importance in order to secure
the successful application of electricity, and to insure (a not insignificant matter in this
respect) the comfort of the Pﬂtienhh—ﬁ!’. Laneet.,

“‘There is not a word of exaggeration, or of fanciful hypothesis in the book, and,
above all, there iz not the least suggestion that there is after all a mystery behind,
and that the reader would do well to come to an expert for advicee On the con-
trary, everything is made so clear that any practitioner, whether he previously knew
anything of electricity or not, may from this book at once begin the practical use
of it, and if there are any lingering doubts in the minds of some ultra-conservative
persons as to the practical value of electrical treatment, this book should dispel
them , . . . the busiest practitioner can, withont difficulty, learn how to effect a
large amount of good which he was previously quite unable even to attempt.”—TTe
Practitioner.

“ As Medical Superintendent of the National Hospital for the Paralysed and
Epileptic, as well as through private practice, Dr. Tibbits has had ample opportunities
of stucying the application of electricity to medicine, and in the volume under notice,
which aims principally at giving full and explicit details within convenient limits,
how to use electricity, we are bound to say this object is fairly carried out.”—TTe
Dublin Jowrnal of Medical Science.

*The exact value of electricity as a therapeutic agent is imperfectly understood,
That it is of great value in some cases as a means of improving nutrition, reliev-
ing pain and exercising disused muscles, is undoubted, but still its exact value in
all cases remains to Le settled, and in Dr, Tibbits' book we find a guide which will,

at all events, help us to a solution of some of our difficulties.”—The Medical Times
and Gazeife,

“ Dr. Tibbits, who is known as an authority upon electricity, has written a concise
book upon this subject for the general practitioner, embracing only the valuable part
of the existing knowledge. The work is written in a condensed style, and is well

adapted for the practitioner who does not make a specialty of electrical treatment,”—
The New York Medical Jovwrnal,
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