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114 ELECTRO-PHYSIOLOGY.

Experiments with the Splygmograph—For assistance in the study of
sphygmography we are under obligations to Dr. Roger 5. Tracy. A few
samples of the observations are represented in the cuts.

Fic. 43.—Five minutes after the close of the séance of galvanization of the sympathetic.

Fi16. 4.—After five minutes’ faradization of sympathetic.

FiG. 45.—After nine minutes’ farndization of sympathetic.

Fic. i6—Aflter twenty minutes' faradization of aympathetic,

Fio. 47.—After fifteen minutes® greneral faradization.

Pio. 48 —Five minutes after close of stance of preneral farpdization.

From these experiments we derive the following conclusions:

. H 51 ¥ I 1 3 r
.. Both currents—faradic and galvanic—when applied in such a waj
to traverse the region of the neck in which the pneumogastric and cer-

vical gai

=

wlia of the sympathetic are situated, markedly affect the pulse’





























































































































































































































































































































































































































































































AFPARATUS FOR ELECTRO-THERAPEUTICS. 273

great convenience to those who wish to use electricity at the bedside or
from house to house.
The current from the battery (Fig. 62) is generated by Leclanché

FiG. sB.—Pocket Apparatus (Kidder),

liquid cells. Each cell contains the necessary salts in dry form, and to
charge the battery simply add the necessary quantity of water according
to the directions accompanying each battery, The strength of the three

e

P1a, $3.—Engelmann’s Faradie Battery, with High Tension Coils (Waite &£ Bartlett),

currents given by this machine is re
Uator attached to the front of the case,
The coil of the apparatus represented by Fig. 63 has a total length of

7,614 feet subdivided as follows:
15

gulated by means of the sliding grad-

































ELECTRO-THERAPEUTICS.

284

FI1G. fo.—Cabinet Battery with High-Tension L'i:;l and Wire Rhbeostat (Van Houten & Ten
Broeck).


















290 ELECTRO-THERAFEUTICS.

in general use that it will be impossible and, indeed, unnecessary, to do
more than to indicate a few that are practically useful. Special forms of
electrodes will be found described in connection with the conditions for
which they are used.

The graduated electrodes (Fig. 79) to be attached to the universal
handle (Fig. 5o) are very convenient in practice. Covered with fine
sponge or absorbent cotton,
one has readily at hand in
compact form any size of elec-
trode for diagnostic or thera-
peutic purposes.

AT

i B

Fi1G. 76, — The Monell Rheostat for
Dose Registration of the Faradic
Current (Kidder),

To fix the sponge on the holder, unscrew the handle B (Fig. 81) by turn-
ing the handle itself. Place the sponge on the outer surface of the lower
plate D, and bring the edges of the sponge over the edges of the plate, clasp
it with the plate C, and hold all together by screwing on the handle B.

Fig. 83 represents a foot plate for general faradization, It is an im-
provement on the simple metal plate, because of its movable flannel cover,
insulated on one side with soft rubber to prevent wetting and soiling the

FiG, 77.—Milliammeter (Kidder).

carpet.
A large, soft sponge,
the most convenient possible electrod

loosely folded about the ball (Fig. 84) makes
e for general faradization.

b 51l
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APPARATUS FOR ELECTRO-THERAPEUTICS, 291
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F1G. Bo,~Universal Handle,

n

Fig. 8r.—United Clasp and Handle with Sponge attached (Kidder),
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4 ecirode [oTisen-

FiG. 79.—Sponge Clasps (Kid- eral Faradization
der). Fie, 82.—Duchenne's Electrode (G, F, Mfg, Co.). (Kidder).

h F16. 84—Rock-
=

S f" e
Fi16. 85.—Hand Sponge Elecs

trode (Van Houten & Ten
Broeck),

Fig. 8;.—Folding Foot Plate (McIntosh),

,‘-ﬂ" EE- '-El.ﬂ- Fic 8 5 .. :
NAT v Elec- & By, —aponge Electrode with Handle for use under the Clothing
=, (Van Houten & Ten Broeck).











































ELECTRIZATION OF NERVES AND MUSCLES. 305

One electrode may be applied to a plexus and the other to one of its
branches, or to a muscle or group of muscles. Both electrodes may be

of the Quadriceps.

F18. 1or.—Faradization of Popliteal Nerve and Peroneal Muscles. Foot brought upward and
outward.

applied to the nerve, or one to the nerve and the other to a muscle; or

both mﬂs}:}hﬂ applied to a muscle or group of muscles, All these applica-



























314 ELECTRO-THERAPEUTICS,

plication is made to the back and spine, but in such cases partial appli-
cations are frequently all that are required.

Infants and very feeble or very timid children should be held in the
lap of the mother or nurse, while an assistant holds the sponge to the
COCCYX.

While the application is being made to the lower limbs it is well for
the patient to stand, in order that the operator may have access to the
gluteal regions and the posterior and anterior surface of the thigh.

FI6, 1o4—General Faradization. Application to the head by the hand of the operator.
In this, as in all of the cuts of general faradization, for convenience of jllustration

the patient is represented without any covering. In the majority of cases they are
protected by a shawl or wrapper, and frequently the underclothing is not removed.

Position of the Operator.—While making applications to the trunk, the
operator may either stand or sit by the side of the patient, conveniently
near to the table, on which are placed the apparatus, glectrodes, sponges,
bowl of water, and other appliances that may be called for during the
application.

While operating on patients taller than himself the operator will find
it easier to stand, especially while treating the head and upper portion of

the trunk. While treating short patients the operator will find it less

fatiguing to sit in a chair. Most operators will find it very convenient to

i
|



o

MINGOER APPARATUS. 315

change their position from a sitting to a standing posture, or from one side
of the patient to the other, while making the applications to the various
parts of the trunk.

Minor Apparatus.—Electrodes, sponges, and copper plate,

The best electrode for the pole that is applied over the patient is a
brass ball of about one inch in diameter.

Around this brass ball should be loosely folded a soft wet sponge, of
about six inches in diameter. This is found, by experience, to be by far

Pio, !ns.—-'Genlata.l Faradization, Application to the spine. The hand of the operator Is on
the metallic tube, in a position to increase or diminish the current as may be needed,

the most convenient form of artificial electrode that can be devised.
Ne::&t to the moistened hand of the operator it is the most agreeable to the
patient of any shape or quality of electrode. The sponge can be pressed
or fﬂlded over the brass ball so astomake a comparatively small electrode,
or its entire surface may be applied.

When the operator allows the current to pass through his own person,
and uses his hand as an electrode, holding the sponge and ball in his
-:'-tl_'ler hand, he can modify the application to any degree of strength or
mildness that he may desire, by simply increasing or diminishing the pres-
sure of his hand or fingers on the sponge, Used in this way the sponge









318 ELECTRO-THERAPEUTICS.

and base of the prain proceed the most important and most sensitive
nerves of the body—the pneumogastric, and the brachial plexus, and the
phrenic nerves,

Furthermore, the sympathetic or ganglionic system runs close by the
spine, near to the carotid artery, and may be reached and affected elec-
trically by pressing firmly with the fingers, by the anterior border of the
sterno-cleido-mastoid muscle, at those points where the pressure of the
carotid is most readily felt. :

If the sponge be pressed firmly on the cilio-spinal centre, over the

FiG, 1ob.—General Faradization, Application to the brachial plexus by the hand of the
operator. Treatment by this method §s not only unattended with painful sensations,
but is absolutely agrecable in its immediate gffects upon the patient. The flexibility
of the hand, its power of adaptation to every inequality of surlace, renders it far
superior in applications over sensitive areas to any artificial electrode that human skill
can devise,

sixth and seventh cervical vertebre, and moved slightly on either side of
the spine, while a powerful current is passing, the electric influence may
be perceptibly communicated, not only to the spine but also to the larynx
through the laryngeal nerves; to the stomach through the pneumogastric;
to the lungs through the phrenic: to both arms and hands through the
brachial plexuses and their branches—in short, to the most important

gl e o g+ el M






320 ELECTRO-THERAPEUTICS,

corpulent females, contractions of the superficial muscles of the arm are
obtained with a mild current,

Applications to the Spine.—Stronger currents of electricity may be borne
over the middle of the spine than perhaps over any other portion of the
body. There are no very sensitive peripheral nerves in the back, and the
spinal cord is so thoroughly protected by its bony covering that the cur-
rents are never felt in it painfully, except when it is greatly exhausted or
organically diseased. The nerves that issue from the spinal cord are more
or less affected by powerful applications to the back, and through them
the various parts and organs which they supply are considerably influenced.

t

FIG. 107.—General Faradization. Application to the stomach.

The best method of electrizing the back is to pass the sponge down
its entire length beneath the under-clothing, in case it is not removed,
from the first cervical vertebra to the cauda equina, carefully avoiding the
prominences of the scapula and the ossa innominata. Below the inferior
angle of the scapula the sponge may be moved from side to side over the
region of the kidneys, liver, and spleen. 3

If a strong current be applied over the lower portion of the spine, be-
tween the upper borders of the ossa innominata, a slight sensation is somes
times, though by no means uniformly, communicated to the rectum and the



























































































































METHODS OF ADMINISTRATION, 351

the breeze application is still further amplified by completely encircling
a zone of the patient’s body with a *static cage” of coarse wire netting,
within which metallic points or tinsel brushes act as a multiform breeze
electrode and produce the effect of an electric shower-bath. Oscillations
may be produced by interrupting the current, and the strength is increased
by standing the patient on a foot-plate. Operative technique plays an
important part in the comfort of this application,

Methods of Administration.—In the administration of static electricity
tne first step is accomplished by insulating the patient upon the wooden
piatform supported on glass legs and connected by a metal chain or rod

FI1G. 1zo.—Drawing a Spark from the Spine,

t? one of the prime conductors of the machine, and connecting the oppo-
site pole to the ground. A general electrification of the patient ensues
upon starting the machine into action. This so-called static charge is
not only the foundation step to the subsequent application of two other
metfmds for which electro-therapeutic resources contain no substitute or
equivalent procedure, viz., the breeze and spark, but it constitutes in it-
self a very effective and useful method of treatment. Fig. 120 illustrates
4 patient seated upon the insulating stool—in a condition of insulation—
w‘lnle the operator is in the act of drawing a spark from the spine. The
high potential (positive) pole is usually selected for general electrification,































































































































































413 ELECTRO-THERAPEUTICS.

Duchenne, with the aid of the microscope, has investigated the condi-
tion of the muscles in muscular atrophy. For this purpose a trocar is
necessary. Duchenne’s trocar (Fig. 122) is introduced into the muscle

F1G6. 122, —Duchenne's Trocar.

GTEMANN=CLLHY.

e

F1G. 133.—N cagirerath’'s Troooar,

open. When in sif, a piece of sharp steel is pushed, by means of a but-
ton, against the barb of the trocar. "A piece of muscle is thus caught
which, on the withdrawal of the trocar, can be examined.

Microscopie LExamination of Muscles.—Noeggerath's instrument (Fig.
123) is introduced as a simple trocar, and when /n sifw, the wire contained
in it, being pushed forward, causes the prongs or clasps on its extremity
to emerge a little separated. When the wire is pulled out the prongs
come together, bringing with them a piece of the flesh,

We present the cuts of Duchenne, with condensed explanations.

Normal fibre. ——First degree, ——-e—,

Fig. 124. F1G. 125, FlG. 126,
FIG. 124 “represents the normal fibres, with the transverse strime” |
FIG3. 135, 126,—" The transverse strim are less distinct ; they are frequently brokenj Ghe

ongitudinal Abres are more and more marked."'



CHRONIC SPINAL MUSCULAR ATROPHY. 415

Second degroe, Third degree,

Fi1a, 127, FI1G. 128, FIG. 12q, F1G. 130,

—"“The muscular fascia is composed entirely of longitudin
strise having completely disappeared."

By the side of the muscular fibre adipose tissue is observed, composed of cells that are either
(g} round or longitudinal: there are littlas drops (b) of fat deposited in the muscular
fibre.™

F10. 128.—* The muscular fibres have still preseryved t

FIGS. rag, 130.—" The longitudinal fibres have become less distinet. ‘The moleenles of fat are
more and more abundant—again cover the figure almost entirely."

al fibres, the transverse

1eir contractility, and are undu ating.™

Fourth degree,

F1G. 131 F1G. 132, Fio. 133.
1 fev1 A i ma 3 t ] 1
Fic 13.—="The longitudinal fibres have disappeared. We see only fatty molecules wvery
Close logether and little distinct, especinlly

133.—" The fat becomes more abundant and difficult; the muscular fascin is more trans.
Parent.™

: Fig,

Fi yward the axis of the fascia.
Pic

I3, e
o

* Distinet molecules of fat are
eless mnss,
degree of far

fibre."

no longer perceptible; the fascia is composed of a
!

L¥ transformation corresponds to a degree of decoloration of muscular

Lilectro-Diagnosis,—]1

_ n infantile paralysis there is diminution or utter
loss o 7

f electro-muscular contractility.

In patients so young the condition
of the @ "

ectro-muscular sensibility cannot of course
tactile sensibility is in some
does not dppear to be affected.

e ascertained. The
cases much diminished; in other cases it
























































































































DISEASES OF WOMEN, 455

It works in accordance with certain fixed laws, and its chemic activity
is under such perfect control that it will perform for us the exact measure
of work desired, so that now, with our better knowledge of its physics and

FIG. 15.5—Rockwell's Disc Clay Elsctrode, Front View {Hidder).

its physiology, and by the aid of correct current measurements and elec-
trodes properly adapted, it is possible to obtain far better results in the

FI1a. 155.—Dis

¢ Electrode, Rear View,

future than in the past.

The seemingly capricious action of electricity
then, in conditions of

disordered menstruation, is in great measure due to





















































































































































































































































































































558 ELECTRO-SURGERY.

are, however, far less objectionable than the unsightly red mark they dis-
place.

The results of electrolysis are certainly superior to those of linear
scarification or the so-called tattooing, In the operation for the removal
of wine marks less time is consumed in the work if a number of needles
are used simultaneously, and for this purpose the electrode, Fig. 187, is

o BEFNDERG—O0

FIG, 187. —Electrode for the Treatment of Superficial Naevi.

an excellent device, A dozen or more needles are fitted into a brass disk,
the points all being on the same plane. With firm and careful pressure
the sharp points are pressed into the disfigured portion to a depth just suffi-
cient to enable the chemic action of the current to reach and destroy the
capillary network upon which the disfigurement depends. In some cases

Before Treatment, After Traatment.
Fi6Gs. 188 and 185, —Angioma of Scalp (Bergonig).

the color returns after a time, which indicates that some larger vessels
that supply the superficial network have not been reached. By introduc-
ing a single needle to a greater depth it is possible to reach these larger
vessels and thus cut off the supply.

Two very interesting cases of angiomata of the scalp and lip are re-
ported by Bergonié,* of Bordeaux, complete cures being obtained by mono-
and bipolar electrolysis. In the first case the positive needle (platinum)
was plunged into the tumor and a current strength of from 20 to 61 millli—
amperes passed through., Cure was complete and without pain (lF1gs.
188 and 18q).

* Archives d'Electricité médicale, Bordeaux, January 1sth, February 15th, 1903












































































































Fig. 202.
f foetal life. Reproduced from the Atlas
Anatomle in typischen Rontgenbildern.

Fig. 201.
Skiographs taken at about the fifth month o
der Mormalen und pathologischen



























THE ROENTGEN OR X-REAYS, IEIIDJ,

ous discharge from a static apparatus can be used to excite the tubes,
it cannot always be relied upon, nor can we satisfactorily vary the
amount of light.

T Ausy GREERE K Co.

Fig. 210.—Multiple Interrupter.

Every machine therefore should be equipped with an adjustable spark
gap, or interrupter, which not only insures the efficiency of the machine,
but enables us to utilize tubes of lower resistance than otherwise would

Fig. 211.—8cheidel's Portable Coil with Battery,

be possible. A practical point in connection with the use of the static
machine in X-ray work is its unaccountable tendency to change its
polarity. Before connecting the tube, therefore, one must be sure which
is the positive and which the negative pole of the machine. There are





















610 ELECTRO-SURGERY,

Reverse the position of tube and screen, and again note the definition
of the shadow, which will be the sharper the nearer it is to the screen.

For locating foreign bodies by means of X-ray photographs various
forms of localizers have been designed on the following principle:

Fig. 215,—Ideal Union in Fracture of the Olecranon, shown by
Fig. 214, threc weeks after the injury.
{Courtsey of Dr. Carl Beck :—New Yaork Medieal Journal.)

A hoard upon which are stretched wires well inked is placed on a
photographic plate, where the parts to be skiagraphed rests. The
skin is thus marked with ink from the wires, giving lines for local-
ization. Two exposures are made, the tube being suspended above the
transverse wires, and at each exposure equidistant from a point






612 ELECTRO-SURGERY.

certainly easier and quicker than skiography, but as a guide to treat-
ment in complicated and difficult cases the latter method is far prefer-
able. The special value of X-ray examination is illustrated more particu-
larly in fractures in the neighborhood of joints, and of the phalanges
and metacarpal bones. These latter are quite liable to remain undis-
covered, and it i1s recommended that all severe sprains in this region
be subjected to X-ray examination.

Radiographs from two points of view in fractures and dislocations
are often essential. If, for example, the fracture be simply a slight crack
without displacement, the fluoroscope will hardly reveal it, and it may

Fig. 217.—Congenital Dislocation of the Femur. Operated on by Professor Lorenz
at Chicago. (American X-Eay Journal.)
escape observation if only a single picture is taken. A second picture,
however, will hardly fail to reveal the crack in the bone.

In dislocations the parts are often so tender and swollen that it is
impossible to detect the character of the injury without painful manipu-
lation. The X-ray obviates the necessity of this, and shows the dislo-
cation, its nature and extent, without discomfort to the patient.

Mf}]'{-[:\,'g-r, the kn::uwh'flgr: g_g:ﬂi,nl:d i5 an aid 1n its reduction. ]qlg 210
represents a case of acute myelitis resulting in paraplegia and atrophy
with deformity. The skiograph taken shows the permanent luxation of
the knee.
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Fig. 220,—A Case of Round-cell Sarcoma, Before treatment, Fig. 221,—Case of Roundcell Sarcoma. Recovery after six weeks of
treatment. ( Skinner), e










624 ELECTRO-SURGERY.

Fig. 224.—5ub-cutaneous Naevl, Recovery after X-radiation.

Eeproduced from “Fortschritte anf dem Gebiete der Rontgenstralilen” (after Jutassy).












Fig. 225.—A Form of Arc Light Mechanism.

L, Lens throwing upon the wall real and reversed images of cone of light; B, ad-
justment for the carbons; B, adjustment of carbons to orifice 0 O, opening for the
exit of the rays, with onc of the obturators; (3, compressor; E, helmet; F, adjnstment
of aircushion on inside of helmet; R, steel supports for fixing the compressor to the
helmet; A, support for knee-piece; D, screw to regulate the lateral and vertical moves
ments of the chin support M; G, gliders upon which A moves; T, chimney.







630 ELECTRO-SURGERY,

Fig. 226, —Iron Electrode Lamp.

The pressure of the cold ring removes the blood which so readily
absorbs the actinic rays, thus greatly facilitating their penetration.

The treatment by sunlight and the artificial arc light differ but
slightly and not in essential features. Such plants as Finsen’s at Cop-
enhagen are too extensive and costly to favor the general introduction

<k !

il CONDENSER

L |
INDUCTION COIL.

HIGH TENSION HIGH OSCILLATION
FORTABLE ARC LAMP.

Fig. 227.

of this kind of light treatment, so that efforts more or less successful
are constantly being made to perfect electric appliances and at such
4 cost as to everywhere popularize it. Finsen’s recent experiments more-
over have convinced him that where it takes sunlight minutes to kill
germs, the arc light requires only as many seconds.



THE FINSEN LIGHT. 631

Electric appliances have been greatly simplified. From the eighty
amperes of current and sixty minutes of exposure in the original Finsen
lamp to the lamp necessitating only five amperes with its fifteen minutes
of exposure is a great step.

Figs. 226 and 227 illustrate aform of iron electrode lamp that has been
used with more or less satisfaction. It can be operated by any appa-
ratus which is capable of charging condensors, the overflow of which
gives thick luminous sparks. Ice is used between the spark and the skin

Fig. 228.—The Finsen Light Treatment.,—Four Cases of Lupus,

*The first lamp installed in the London Hospital, Prescoted in 1900, by Cueen
Alexandra (then Princess of Wales).—3. 5 MceClure Co.

to keep it cool without interfering with the passage of the chemical rays
that do the work. The objections to this lamp are the noise of its
sparking—the use of ice, and the rather superficial action of its actinic
rays. In the Journal of the American Medical Association, September
13th, 1902, “Hopkins reports an interesting case of lupus with pho-
tographs before and after, sent him by Finsen.

The photograph taken at the conclusion of the treatment shows
an absolutely perfect skin condition. The lupus patches originally cov-
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