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LECTURE UPON METALLIC IN- 

TERSTITIAL ELECTROLYSIS
. 

By AUGUSTIN H. GOELET, M. D, 

[Delivered in the Course of Clinical Instruction in Gyne- 

cological Electro-Therapeutics 
at the West Side 

German Clinic, New York.] 

N 1891% my friend and colleague Dr. 

| Gautier of Paris suggested a novel 

method of electro-chemical medication 

which he designated interstitial electro- 

lysis. It consisted in the application of 

4 solution of iodide of potassium which 

was decomposed by the action of the cur- 

rent and either iodine or potassium was 

liberated according to the pole upon 

which it was employed. The purpose of 

this was to increase the antiseptic and 

germicidal power of the current at the 

poles. It is well understood that this 

effect is obtained only at the positive 

pole with the ordinary method of using 

the current, and that only when a 

strength of current is used which is 

rarely tolerated easily. 

Gautier instituted experiments which 

denfonstrated the positive germicidal 

power of both poles when a solution of 

iodide of potassium is employed with a 

*A translation of Dr. Gautier’s publication may 

be foundin the Archives of Gynecology etc. for 

Aug. 1891, page 489. 



current strength of only 25 m. He 

further demonstrated the fact that this 

action is not limited merely to the sur- 

face in contact withthe electrode but that 

it penetrates to some distance beneath 

the surface. ‘That, in other words, the 

action is interstitial. 

He applied this method to thetreatment 

of keloids, lupus, ulcerations, cysts, hydro- 

cele, varicocele, chancres, buboes, etc., 

and to urethritis and endometritis as 

3 

of developing and popularizing this 

method of application, which he desig-— 

nates a form of interstitial electrolysis. 
A more comprehensive term is met- 

allic electrolysis;since the action depends; 

upon the electro-chemical decomposition 

of the metal employed as an electrode. 

You will understand of course that this 

action can take place only at the posi- 

tive pole, since it is here that the oxygen, 

chlorine and acids which act upon the 
metal, congregate, so to speak. 

Instead of a chemical decomposi- 

tion of the tissues in contact with the 

electrode, which occurs when a non-at- 

tackable metal, such as platinum or gold 

or carbon is employed, the metal is acted 

upon and the formation of an oxy-chlor- 

ide of copper is the result. That is, the 

decomposition liberates upon the surface 

of the electrode, and consequently upon 

the tissues in contact with it, this salt of 

copper; which has an apple-green color 
and is insoluble. As soon as formed this 

SS te | EES fan ee a Pe Le SAF ee —— 

in chassy 2 Pe ate ean eB is ae ¢ 7. 

J Rage E 

well with marked success. In the female 

urethra he used the positive pole with 

; 25m. and in the uterine canal the nega- — 

. tive pole with 50 m. In both instances 

| he employed an applicator made of 

platinum, which was wrapped with ab- 

| sorbent cotton and dipped into a solution 
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of iodide of potassium, having a strength 

of one to ten parts of water. 

About the same time or possibly before, 

Prochownick published the details of 

| of another method of enhancing the ger- 

micidal properties of the positive pole. 

He employed as an electrode a copper 

| sound with that pole. He applied it first to salt is driven into the tissues beneath 

1 the cervical canal in a case of gonorrheal 
the surface, by an electrical osmosis or 

| 
cataphoresis, as one of the direct effects of 
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infection, using a current strength of 80 N 

to 100 m. for ten minutes, and noticed a the current. This was very clearly de- 

that the gonococci disappeared and the monstrated by Gautier, in hisexperiments 

discharge became serous after three ap- Mpon the uter of rabbits which had been 

plications. 
submitted to the electrolysis of copper. 

| 
The tissues for a considerable distance mye on ti 

To Gautier, however, is due the credit 
: were stained an apple-green color. He 
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tact of the electrode, the extent of the 

action can be very nicely and accurately 

varied. 

This you have seen demonstrated re- 

peatedly here in this clinic, when the 

electrode in soime cases is allowed to re- 

main in one position for five or ten 

minutes, and in other cases it has been 

kept moving over the surface. 

The action upon the metal occurs very 

quickly, and this reminds me to warn — 

you that when copper or iron is employed 

the electrode will become adherent, and 

it is sometimes quite difficult to remove 

it when the application is being made to 

cavities. Gautier suggested that the 

poles ‘be reversed for a few minutes after 

the application is completed, in order to 

facilitate the withdrawal ofthe electrode, 

the action of the negative pole having 

the effect of loosening it. I have found 

this tobeseldom necessary, however, if the 

electrode be carefully rotated upon its 

axis before any attempt is made to with- 

draw it. | 

Great improvements have been made 

in this method since its inauguration by 

Gautier, and its uses have been greatly 

extended. He recommended using a 

current strength of 30 to 80 m. and pro- 

longing the application to ten or twenty 

minutes. ‘This has been found unneces- 

sary and undesirable in many instances; 
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so that now a strength of 20 to 30 m. is 
rarely exceeded, and the duration has 
been limited to five or ten minutes, and 
even a shorter period is often more 
desirable. It is often better to keep 
the electrode in constant motion over 
the surface upon which it is desired 
to obtain the action. Much depends 
upon the surface to which it is applied 
and the condition with which you have 
to deal, as you have observed in the 
cases you have seen treated in this clinic. 

To enumerate some of the uses to 
which this method of electro-chem- 
ical application with copper can be 
put, uterine hemorrhage, endome- 
tritis, urethritis, and ulcerating surfaces 
may be mentioned as having been sug- 
gested by Gautier. My friend, Prof. W. 
J. Morton, has very clearly demonstrated 
its usefulness in certain conditions where 
it had not been thought of before. For 
instance he has employed it quite satis- 
factorily in hemorrhoids, and ulcers of 
the rectum, using from 10 to 25 
m. for five or ten minutes. In hem- 
orrhoids, though applied to the surface, 
no irritation is provoked, and the tumor 
immediately shrivels up and gradually 
subsides.. In some instances, the tumor 
has been punctured with copper needles 
and the current employed through 
them, liberating the oxy-chloride of cop- 
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pet within, with very encouraging 
results. He has also employed it with 
great satisfaction in the treatment of 
both atrophic and hypertrophic rhinitis, 
using 10 to 15 m., and keeping the elec- 
trode moving to avoid sticking. He 
has attained the most signal success 
with itin the treatment of trachoma. 
In this condition a strength of only 2 m. 
is used, and the electrode is kept moving 
over the surface for only a minute at 
each sitting. Some of the most obstinate 
and unpromising cases have been cured 
in this manner after five applications. 

I have employed cupric electrolysis 
extensively in the treatment of hemor- 
thage from the uterus and in endome- 
tritis, and have been very well satisfied 
with the results. In uncomplicated 
uterine hemorrhage it has no equal, and 
in endometritis, associated with a softened 
and relaxed condition of the uterine body, 
the results have been excellent. It is 
quite important, however, to be certain 
that the cervical canal is patulous for 
subsequent drainage, and this part of 
the canal should be excluded from the 
action when possible, to avoid uterine 
colic, which I have found to result from 
the treatment when these precautions 
are not observed. a 

I amin the habit of employing from 
20 to 30 m., for five or ten minutes, for the 

control or uterine hemorrhage, and, as 
you have often observed here in the 
clinic, it will control the bleeding when 
every other means have failed. The re- 
sult is both prompt and permament. 

In endometritis I employ from 10 to 15 
or 20 m., fora period of five minutes only, 
and have found this quite sufficient in 
the majority of cases where it is in- 
dicated. 

I have used cupric electrolysis aiso 
with great satisfaction in fissure of the 
anus, using from 10 to15 m. for three to 
five minutes only, Healing has been ac- 
complished in this manner after only two 
or at most three applications, without 
stretching the sphincter. In proctitis there 
is nothing equal to it. Herea strength of 
from 10 to 20 m. is used, and the electrode 
is kept in motion,so the whole surface may 
be submitted to the action. In ulcer of 
the rectum this method of treatment like- 
wise yields excellent results. Here the 

surface may be exposed with a speculum 
and the action localized where desired. 

I have also applied cupric electrolysis 
to the cavity of vulvo-vaginal cvsts, after 
evacuation, and have thus promptly ar- 
rested the secretion and effected rapid 
healing. It may be utilized in the same 
manner in the treatment of other cysts also. 

The electrodes are made in various 
Shapes and sizes, from an ordinary rod 
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But I will ask you to pay particular at- 

tention to the details, for very much de- 

pends upon its proper application. I 

would advise you to take close notes of 

the strength, duration and frequency of 

the application, etc., in the different con- 

ditions, as you see them treated, for 

your future guidarice in your practice. 

In this manner only will it be possible 

for you to get the same results which 

you have witnessed here. 
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THE THERAPEUTIC VALUE OF ELECTRICITY IN 

GYNECOLOGY. 

A Lecture, delivered by invitation, at the New York Polyclinic, 

Mav 21, 1589. 

By AUGUSTIN H. GOELET, MD., 
OF NEW YORK. 

(GENTLEMEN: I am here to-day by invitation of our 

friend, Dr. A. M. Jacobus, to give you the benefit of my 

experience with electricity in gynecology. Of the three 

forms of electricity, I will confine my remarks to gal- 

yanism. It will, of course, be impossible for me to do 

more than give you a general outline of the principles 

‘involved and the methods of administration; but I will 

endeavor to make my remarks as practical as possible, 

‘in order that you may be able to make use of them in 

cases arising in your every-day practice. 

We recognize in gynecology a distinct active and in- 

active pole; the active pole being that pole applied to 

the internal surface of the body, in the vagina, within 

the uterus, or into the tissues by puncture. It is from 

this pole that we expect our effect. The inactive pole is 

that pole applied to the external surface of the body, 

having for its object only the completion of the circuit. 

From this we expect no effect, and we get none, if we 

except the mild counter-irritation produced by the 

hypereemia of the surface which occurs under the pad 

when strong currents are used. You will understand, 

then, that either the positive or the negative pole of the 

— 
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battery may be the active pole, according to your selec- 

tion, : 

It is very important for you to understand that the 

difference in the therapeutic action of the two poles is as 

great as the difference in their chemical action. You. 

know, of course, that oxygen is generated at the positive 

pole, and hydrogen at the negative pole; that the posi- 

tive pole attracts acids from the tissues, while the nega- 

tive attracts alkalies. In*a general way, the positive 

pole is known as the coagulating pole, while the negative 

is the liquefying or fluidifying pole. But there is a dis- 

tinct polar and inter-polar action of the current, the polar 

action being that action which takes place at the point 

of contact of the active pole with the tissues, and the 

inter-polar action being the influence exerted by the cur- 

rent in its passage through the tissues, the greatest 

_ 

action being manifested in proximity to the active pce,” 

These different actions may be more readily appreciated 

by you, and will be more convenient for you in every 

way, if they are put in tabular form, and for that reason 

I have had them written out on the black-board for your 

future guidance. The positive pole may, then, be divided 

into its inter-polar and polar action. In its inter-polar 

action it is anodyne, sedative, antt-congestive, denutritive, 

anti-hemorrhagic or hemostatic, and alterative. It acts 

by contracting the capillaries, will drive out congestion, 

allay inflammation, and will relieve pain. In its polar 

or local action it is s¢yfézc with moderate intensities, and 

caustic and hemostatic with high intensities. As I have 

said before, it is the coagulating pole, and it is, therefore, 

useful for arresting hemorrhage when applied intra- 

uterine. The negative pole in its inter-polar action is 

stimulating, congestive, derivative, and alterative, favor- 

ing absorption by increasing the blood-supply. In its 

polar action it is markedly electrolytic, iguefying, pro- 

ducing active chemical decomposition, and cawstéc with 

BEECTRICITY. IN GYNECOLOGY. 3 

lower intensities than the other pole. It is par- 

ticularly useful in removing” obstructions in the cervical 

canal with moderate intensities, having even with low 

intensities a decided electrolytic effect. . | 

1 have said that the negative pole is the caustic pole. 

It is, in fact, generally known as the more caustic pole, 

put it is so only when we refer to the bare or unprotected 

electrode used within the uterus. I have found that with 

the protected electrode used in the vagina the positive 

pole is the more caustic—that is, I have been able to use, 

‘n cases which were suitable for it, 200 milliamperes 

with the negative pole in the vagina for five minutes 

without a caustic effect, whereas, with the positive pole it 

is impossible to use in the vagina 100 milliamperes for 

the same length of time without producing active cauter- 

‘zation. When a current of that strength is used, I ad- 

he electrode be dipped ina solution of bicar- 

ponate of soda, which will neutralize the acids that col- 

lect at the point of contact and prevent the usual caustic 

action, The different local actions of the poles may be 

modified or varied at the will of the operator, by increas- 

ing or diminishing the current, or by lengthening or 

shortening the duration of the application. 

Tou have in electricity, as you will see, an agent 

capable of exerting a remedial influence over almost 

every form of disease of the pelvic organs, an agent 

possessing an infinite capacity for modification, accord- 

ing to the method of its application. In this respect it re- 

minds me of a certain musical instrument, the cornet, 

which, though it has only three keys, may be made to 

produce any note at the will of the musician. 

An intelligent interpretation of these different actions 

of the two poles of the battery, forms the basis of elec- 

trical treatment, and you must constantly bear them in 

mind. Experience will, of course, increase your ability 

for a proper selection of the pole to be used. Take my 

much 

vise that t 
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advice and do not attempt the application of electricity 
to diseases of the pelvic organs until you have thoroughly 
mastered the subject—until you are able to apply it with 
a definite object in view. Make up your mind accurately 
as to the condition present, and apply .the remedy so as 
to meet the indication. In this way alone can the value 
of electricity be determined and its future usefulness be 
advanced, for failure from improper use, by those who 
do not understand it, is more likely to be attributed to 
the inefficiency of the agent than to inexperience in 
manipulation. Jemorance ts the greatest enemy of pro- 
eress. And this especially applies to the use of elec- 

tricity. If you will take the trouble to investigate the 

subject, you will find that the opponents of electricity 

are those who are utterly ignorant of its action and uses. 

Those who have pretended to investigate the subject 

with a view of determining its value, have done so under 

protest, knowing nothing about it, rather desiring its 

failure than its success, and, failing, they have damned 

the agent instead of themselves. See that your failures 

do not produce the same effect. 
Now, the position of the electrodes is sometimes of 

great importance. When you desire the inter-polar in- 

fluence of the current you must place your internal elec- 

trode and your external electrode in such relation to 

each other that the tissues under consideration or treat- 
ment will be immediately included between the two poles ; 

that is to say, if you are treating the diseased condition 

of one side of the pelvis, place your vaginal electrode at 
the most accessible place on that side of the vagina, and 
your external electrode on that side of the abdomen, thus 
concentrating your current to one side rather than dis- 
perse it over the whole surface of the abdomen externally, 
for by this dispersion you would lose much of the cur- 
rent as well as the effect, In like manner, if it is more 

convenient to place the external electrode on the lower 

poles. 

ELECTRICITY IN GYNECOLOGY. 5 

part of the spine the position must be such that the 

diseased structures will be included between the two 

For electricity in passing from one pole to the 

complete the circuit, will,as a rule, take the most 

But when you desire only the local action 

ole the position of the external electrode 

other to 

direct route. 

of the active pole 

a matter of indifference. 
| 

The intensity of the current to be used varies with the 

condition present and the object to be attained, This, 

with the duration and frequency of the applications, 
must 

he learned by. clinical experience, i would be impossi- 

ple to outline definitely here the intensity of the current 

and the duration of the application necessary in every 

e, but in studying each condition I will endeavor to 

is 

cas 
indicate this to you clearly. 

As to the meter, this is always a necessity to insure 

accuracy. Would you think of giving a dangerous drug 

without knowing accurately the dose you were adminis- 

tering? The meter is necessary not only to insure the 

safety of the patient, butin order that you may know cer- 

tainly what you are accomplishing or what youare doing. 

Do not think that you can work without one, for it is a 

matter of too much importance. It is necessary, if for 

‘no other reason, to show that your battery is working 

properly, that your conducting cords are all right, and 

your electrodes in order, and above all, to show that the 

patient is not deceiving you as to her impressions. 

In regard to the form of battery. In my experience the 

Leclanché apparatus gives the most steady and satisfac- 

tory current, but all of you may not be able to possess a 

cabinet battery of Leclanché cells, and if you selectan acid 

battery, choose one with small elements. The batteries 

with large elements produce too furious an action—too 

caustic an action—besides being unpleasant to the patient 

in the increasing of the current cell by cell. The num- 

ber of cells may-be increased by means of the winch ap- 
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paratus—that is, the keyboard is fitted with the winch or 

crank for increasing the current'—for the plug and socket 

arrangement is too inconvenient for the operator and 

too unpleasant for the patient. Although they may have 

a double cord to prevent an interruption or break in the 

current, the patient still feels the increase of each cell 

more perceptibly than she does from a winch battery. 

Of the apparatus for the administration of electricity I 

will begin by showing you the external electrode. So 

far as my experience goes the clay pad of Apostoli, with 

certain modifications, is the best which I have used. 

The objections that have been made to it, that it is un- 

clean, unwieldy, and uncomfortable to the patient, may 

be readily overcome by these modifications which I have 

made. The large size usually recommended for these 

applications is by no means necessary, except when very 

high intensities are used, as in the puncture of fibroid — 

tumors. Smaller sizes are more convenient and as 

readily acceptable to the patient. For instance, the size 
which I show you, six by eight inches, may be used with 

The external clay electrode, showing surface to be applied 

to the skin. 

a hundred milliampéres of current without producing any 
inconvenient or unpleasant action upon the skin, and 
even smaller sizes than this may be used for smaller cur- 

1 This does not refer to the Waite & Bartlett battery. 

must be perfectly smoot
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s made of ordinary potter's or moulder's 

th a rolling-pin upon a flat surfa
ce after 

mixed to the consistency of putty. It 

h and of a uniform thickness. 

de of this size it may be three-quarters of an 

It is then cut into the desired size and shape 

late with binding-post attached pressed 

the pad—merely pressed into the clay, | 

It is covered with a layer of absorbent 

tton, taking-care to have the binding-post penetrating 

:: ail the other layers. It is then sewed up in linen 

ae the seam always bei
ng on the back of the electrode, 

so that the surface to be applied to the skin may have 

no unevenness and be perfectly smooth. Afterward it 

is backed with rubber cloth, which prevents wetting the 

clothing of the patient. The absorbent cotton, beside 

serving to keep the clay moist when not in use, forms a 

protection which prevents the clay from oozing throug
h 

and soiling the surface to which it is applied. This may 

be kept warm in an ordinary pan over a small oil lamp 

and the unpleasantness of the ordinary cold clay pad 

avoided. For the sake of convenience i preterm some 

of the pads to have the connecting post at the end, which 

allows it to be slipped up under the clothing and avoids 

the necessity of loosening the clothes. In applying elec- 

tricity with a view to its inter-polar action it 1s often 

desirable that the size of the external electrode should be 

limited as much as possible, or as much as the sensation 

of the patient will allow without inconvenience, 1n order 

to concentrate its action. 

The ordinary vaginal electrode I do not use at all, be- 

cause it cannot be protected so as to prevent a caustic 

action upon the mucous surface. This is on account of 

the size of the ball and the metal of which it is made, I 

use with the negative pole a flat metallic disk, a little 

smaller than the ordinary penny, and this I cover with 

rents. This is 1 

clay rolled out w! 

having been first 

[In an electro 

inch thick. 

and a metallic p 

‘nto the back of 

not imbedded. 
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potters’ clay moulded round it. Then I cover it with a 
very thin layer of absorbent cotton, which, in its turn, is | 
covered by absorbent gauze held in position with a 
rubber band round the shaft of the electrode. This is 
used with the negative pole only and is easily kept 
moist. I have been able to use with the negative pole | 
from fifty to two hundred milliampéres through the 
vagina with this electrode. It would not do to use this 
electrode with the positive pole because of the metal, 
which would be corroded by the acids after a few appli- 
cations, perhaps after the first. I therefore use with the 
positive pole an electrode with a disk made of carbon, 
which is not affected by acids. But the connection with 
the metallic rod of the handle must be removed suffi- 
ciently far away from the disk to prevent corrosive ac- 
tion at the point of contact with the carbon, which would 
interfere eventually with the passage of the current. In 

Pies 2% 

The carbon-tipped vaginal electrode. 

this electrode the connection is at least an inch and a 
half or two inches away from the disk. The carbon tip 
consists of a disk with a spindle at least two inches in 
length. This I cover in the same way with potters’ clay, 
absorbent cotton, and gauze, and it may then be used 
either with the positive or the negative pole. At the 
same time, however, it is intended more particularly for 
the positive pole. When it is to be used, an additional 
covering of absorbent cotton is placed upon it and 
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-<tened. After it has been used once this outer layer 

ton is removed and replaced by a fresh piece for 

next application. But the carbon is such a good con- 

a of the current that you are apt to get more caustic 

action than you would from a metallic electrode of poorer 

conducting quality, and for this reason, with currents of 

more than fifty milliamperes, I dip the electrode in a 

solution of bicarbonate of soda previous to its being 

used, 
You will readily see that it would be very unpleasant 

to the patient to have introduced an electrode of this 

size into the vagina along the finger as a guide unless 

there was considerable relaxation of the vulva. It there- 

fore became necessary for me to devise some instrument 
to facilitate the introduction of the electrode. Besides 

the inconvenience and unpleasantness to the patient of 

passing the electrode along the finger, the hand of the 

operator is soiled, and it becomes necessary for him to 
delay long enough to cleanse the hand if it is needed for 

turning on the current. The facility of introduction of 
intra-uterine electrodes is much enhanced by exposing 

the cervix to view, and is to be preferred to the method 
of introduction along the finger as a guide, both because 

it allows more delicate manipulation, and because it is 

safer for the patient. To overcome these difficulties I 

have devised the instrument which I show you. It is 

qa modification of the Sims speculum. Of course, when 

your patients may be placed in the lateral position. for 
applications, the Sims instrument would answer, but 

when the applications are to be made in the dorsal 
position the Sims speculum would be unsuitable, and 

the ordinary bivalve instruments in use do not permit 

sufficient expansion at the vulva to allow the introduc- 
tion of this electrode without considerable inconvenience 

to the patient. 
*k 
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This instrument, as you see, consists of two Sims 

blades joined together by a very short shank and in 

opposite directions, forming the shape of the letter, S, 

It may be used in either the dorsal or the lateral posi- 

Elevator for the anterior vaginal wall. 

sician is operating without the assistance of a nurse, all 

that is necessary for him to do is to ask the patient to 
hook her little finger into the upper curve of this ele- 

yator, and she can render him, with little or no incon- 
yenience, all the assistance he requires. When used in 

the dorsal position, the speculum is held by the phy- 
sician in the left hand and the retraction of the peri- 

/ The speculum. j a . neum is done by him. In order to get this left hand out 
isi ned below of the way I usually pass it between the right foot and 
tions. | When used in the lateral position in place of the = buttock of the patient, and in that way hole the specu- 

Sims instrument, it is more readily held by the nurse as _ lum. In my every-day practice I have come to rely 

well as by the physician, It is more convenient for the | . = upon this instrument, and use it in preference to the 

physician if he is using it without a nurse than the Sims = —— Sims. +The advantages of a speculum of this construc- 
instrument, It is self-retaining without the support of : tion are so numerous that, although I have always four 

: oP by Sa fe a ° . : = 

the hand. In the dorsal position it may be used like- ; or five of the Sims instruments on my table, I continually 
wise without a nurse or without any assistance from a find myself turning to this for any work that I have in 
depressor unless there is unusual relaxation of the an- hand. It is now made of hard rubber as well as metal 
terior vaginal wall, and, when this interferes with a view to avoid the necessity of withdrawing it during the on 

of the cervix, I use what I call an elevator of the an- S| plication. i : ; 

terior vaginal wall. It is made of hard rubber and : For use with the negative pole almost any metal will 
curved in an S shape, so that it may fit over the pubis — : ___ be suitable for the electrode if the surface is kept clean 
and be held with one finger of the nurse. If the phy- 4 — and bright. Usually they are made of brass or copper 
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the question, as it is too easily acted upon by high in- 

tensities with the positive pole. Platinum is very expen- 
sive, and carbon is absorbent, and for this reason cannot 

be rendered thoroughly aseptic. Beside, the carbon 

electrode must necessarily be straight. I have used for 
the past six months electrodes made of wrought iron and 

4 lone, of the usual curve, and are conical at the point. fee Process Of treatment which tenders: 
he } oD) 

-4- : 

| | it ; : the metal absolutely non-corrosive and non-attackable 
They screw into an insulated handle at a decided shoul- oe py acids for a considerable length of time. 

* der. I consider this shoulder very important, as, when : 
ey a [ show you here the tip (two and a half inches long) 

we have penetrated the distance of this shoulder, we are é; cs b ee o/ 
which I use, and have been using since January, and 

certain that we have gone through the internal os and : ie i : ~ 
there is, aS you see, very little action commencing upon 

the metal. Electrodes made of this material and treated 
by this process are so inexpensive that they may be 
thrown away when there is the slightest sign of cor- 
rosion upon them, but they will resist for a long time, 

and, besides, it is a bettef conductor of the current than 

platinum. This electrode, with a tip two and a half 
| : : inches long, is intended for applications of positive gal- 

Electrode for the application of negative galvanism to the “a ~—Ssvaniism to the entire uterine canal at once. 
cervical canal. |  _—s*OWrhien it is desired to make the application only to the 

| cavity of the uterus, it is necessary to have an electrode 
shorter than this, and for this purpose I have had an 
electrode made of the same material, three-quarters of 

an inch in length, which may be. screwed into an insu- 

| nickel plated. For use with the negative pole for appli- 
cations to the cervical and uterine canal, I have devised 

y an instrument which I prefer to the ordinary bulb elec- 

trode in general use for this position. It consists of 
three metal tips, their sizes being 13, 15, and 17 of the 
French scale, The tips are nearly two and a half inches 

FIG. 5. 

we need go no further. In this way we avoid the con- 
tact of the tip with the fundus of the uterus. I prefer 
this, I have said, to the ordinary bulb electrode because 

it is more easy of introduction and because the current ated handle which is curved. This is fashioned after the 

is distributed over a greater surface and you do not get — ip b 1 : 
ao >~ q Apostoli carbon electrode, and, besides the advantage 

such intensified action at one spot. This is used with . ali soe = 
j of cleanliness, it 1s curved, and for that reason may be 

the negative pole for flexions and obstructions in the | peaaniod 
eee fet eet : : ot ___ more easily introduced into the canal. It would be quite: 

7 ; : : : rhe. 

eee fete 4 ay ape ie ot eee os . ae | impossible to introduce the straight Apostoli carbon elec- 
2 aes eS Sane hapa ayy . __ trode into the canal in some cases, and very inconvenient: 
necessary, but ordinarily the smallest sized tip answers q Miiroduceitin all cases. It is more natural to have an 

en ae “ | S| instrument which is of the proper curve, and this can 
In operating with the positive pole we. must have a only be done by having a metallic a 2 ae a 

metal or substance which is not acted upon by acids, : shaft. This tip should be of different se 12 apr 
and platinum and carbon are the only substances here- | French, and the size should be selected ity ce “ 

tofore used for this pole. Aluminium may be left out of 
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A tip should be used which 

‘as to be in contact. 

plied ; that is, it 

ithe size of the uterine cavity. 

would fit into the uterine cavity so 

with the whole surface to which it is ap 

should not fit loosely into the uterus. For this reason 

different sizes are necessary. The tips are made three- 

length, so that the uterine Cavity, 

exclusive of the cervical canal, may be cauterized in 

two sections. Passing it up to the fundus, it is left there 

long enough to produce«the action you desire, and then 

‘t ig withdrawn the length of the tip that is marked upon 

the shaft of the electrode, and the second section is 

cauterized. When the whole cavity is thus cauterized 

it may be removed without producing any effect upon 

the canal of the cervix. This is usually the most sensi- 

‘tive part of the whole canal, and will not tolerate the 

‘intensities which may be applied to the cavity, besides, 

atresia might follow. 
, 

I show you here also an ordinary puncturing needle, 

awhich is screwed into an insulated shaft or handle. But 

this is an instrument which I should not advise to be 

used except by experienced hands—I mean experience 

in application—for, as you will see, it has no shield 

or guide to limit the penetration. I would advise begin- 

ners (and prefer even myself in many instances) to use 

a needle with a sliding protection 
upon the shaft fixed by 

a screw so’ that a‘limit to. the amount of penetration 

may be made. In this way you need not go through the 

tumor, but stop when you have penetrated it a certain 

distance, an accident which might occur if you used a 

needle without this protection. 

I show you here an aspirating trocar andcanula. 
This, 

has a protecting sliding covering of catheter material 

and a screw adjustment to limit the amount of pene- 

tration, and is used for tapping small cysts and hydro- 

salpinx, and pyosalpinx when accessible through the 

vagina. I would not have you infer, however, that I 

a 
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advise its use in all cases. It is, in fact, only applicable 

in certain conditions. I tap the sac with this trocar and 
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canula, withdraw the trocar, and empty it of the fluid 

The trocar is then reintroduced and the attachment 
made with the battery, with either pole (usually the nega- 
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tive pole is preferred), with the current turned on (from 

fifty to one hundred milliampéres) thus cauterizing the” 

tissues which are penetrated by the canula, and in this 

way avoiding the chance of the absorption of any septic . 

material. Beside, the action of the current upon the col- 

lapsed sac tends to prevent the reaccumulation of the' 

fluid. Iseldom find it necessary to tap the sac more 

than once. While it may be advisable to do this in most 

cases of hydrosalpinx where easily accessible, it is not 

always wise to do it for pyosalpinx. I prefer to drain a 

pyosalpinx through the uterus. Frequently I have been 

able to accomplish this by applications of strong positive 

galvanism to the entrance of the tube into the uterus. 

(into the cornua of the uterine cavity on that side), by 

means of a small platinum-tipped electrode the ‘size of 

an ordinary uterine sound and not more than a half to_ 

three-quarters of an inch in length. In several instances. 

I have been able to drain the pyosalpinx in this way 

through the uterus intentionally. I first discovered this 

accidentally after applying a current of a hundred milhi- 

ampéres to the cornua on the diseased side; the with- 

drawal of the electrode was followed by the escape of a 

tablespoonful of pus, and the patient experienced imme- 

diate and permanent relief. Several times since this 

accidental discovery I have accomplished the same thing, 

but I cannot say definitely that it can always be accom- 

plished. When this cannot be accomplished and when 

the condition is appropriate for it the tube may be tapped 

through the vagina. 

When a pyosalpinx is tapped by the vagina it is best 

always to wash the cavity of the tube thoroughly through 

the canula with an antiseptic solution, generally either 

with an aspirator or with the surgical pump, before the 

galvanism is applied to the track of the canal. Perma- 

nent drainage may be secured through this cauterized 

drainage track and the cauterization prevents the absorp- 

PeecrRICITY IN GYNECOLOGY, Ty 

tion of septic material in its passage along this opening. 
Mephe opening remains patulous for several days, usually 

as long as there is any necessity for drainage. If closure 
occurs it is an easy matter to pass the trocar again, ora 

small blunt electrode along the track while connected 
with the negative pole of the battery. It will work its 

way along the track made previously and enter the sac, 

reopening it for drainage. 

The diseases which I have found amenable to treat- 

ment by galvanism and which have yielded very satis- 
fctorily to the treatment, I may say often more satisfac- 

torily than to any other form of treatment known to me 

or heretofore used by me, are: Uterine flexions, obstruc- 

tions in the canal, hypertrophy of the organ, metritis, 

endometritis, menorrhagia and metrorrhagia, chronic 

elvic cellulitis, exudations and adhesions, haematoma 

and heematocele, ovaritis and salpingitis, and certain 

conditions of hydrosalpinx and pyosalpinx., 

J have not yet quite made up my mind that electricity 

is proper for actual stenosis. I prefer to dilate first and 

‘maintain the dilatation in the beginning with the intra- 

uterine stem worn for one week only while the patient 

is confined to bed, and subsequently by the use of nega- 

tive galvanism to the canal, In treating flexions and 

- obstructions in the canal we use negative galvanism asa 
rule, and the strength necessary will vary from ten to 
fifty milliampéres, according to the condition and chron- 

icity of the case. Cases of chronic hypertrophy are like- 
wise treated by negative galvanism. Chronic metritis 
and endometritis are usually treated with positive gal- 
vanism, but there are conditions which call for treatment 
by the opposite pole. Menorrhagia and metrorrhagia 

may be treated by positive galvanism with currents vary- 

ing from fifty to one hundred milliampéres used intra- 
uterine. Chronic pelvic cellulitis, exudations and adhe- 

sions of long standing, after all inflammatory action has 
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| subsided, yield readily to treatment by negative galvanism 
is 

a3 

| by the vagina, and it is in these conditions that] maintain — mediately afterward to contract the capillaries and pre- 

| strong currents are required. I frequently reach two hun- a - yent the recurrence of hemorrhage and to favor the 

x Bejosure of the sac which contains the fluid. Vositive 

ealvanism must be used, however, for some time subse- 

quently to produce a still further contraction of the clot, 

Bad as soon as all sensitiveness has subsided, and all in- 

flammatory action surrounding the effusion has been sub-. 

dued, negative galvanism may be applied through the 

dred milliampéres in the treatment of these conditions 

and find that exudations and adhesions melt away like ice 

\ under the rays of the sun. Of course, it would not do to 

begin the treatment of a case by using such high inten- 

sities. Beginning with fifty milliampéres, treating the 

case every second or third day, and gradually increasing 

the dose, the tolerance of the current may be increased, vagina to hasten absorption, or, if the case is an obsti-. 

I and the high intensities, when reached, will produce no © nate one, absorption may be hastened by negative gal~ 

| more discomfort or inconvenience to the patient thanthe 
yano-puncture of fifty to one hundred milliamperes. 

| small dose did at the beginning. As the menstrual period Small cysts and fibro-cysts of the ovary and in the 

approaches if there is a tendency to over-menstruation proad ligament frequently yield readily to negative gal- 

‘le intensity omhust)-be lowered, and in beginning the yano-puncture through the vagina, some of them requir- 

treatment again after menstruation a smaller dose must ing only one puncture for their complete removal. 

| be applied and again gradually increased. Fixation of Fibroid tumors of the uterus are reduced in size by ap- 

HII the pelvic contents is to be treated in the same manner, Meations of strong currents by galvano-puncture. The 

! 
; growth of the tumor is arrested, it is lessened very materi- 

A good rule to follow is to use positive galvanism in the -. fi 

vagina for its inter-polar action as long as there is any ally 1n size, and requently is reduced so much as to give 

active inflammation, or as long as the vaginal roof is gar0 aca to the patient. I have been 

sensitive to ordinary pressure. When the condition is thor oughly satisfied so far with my experiments with elec- 

chronic, or when the roof is sensitive only to deep and a tricity in the treatment of fibroid tumors. Very large 

| sudden pressure, negative galvanism 1s indicated. = and ers Bt long standing yield slowly and 

| Heematoma and heematocele afford a striking illustra- os ” ae e mretiweniggy ot two hundred 

ii] tion of the prompt remedial influence of electricity, We ee a undred milliamperes, and, of course, 

Hemorrhage, in a case seen early, may be controlled to — i : sae an anesthetic, In many of the 

a certainty by positive galvanism applied through the | Pe. cases | ae een able to puncture at my office and send 

vagina. When the case is seen after hemorrhage has | 2 ag ae ic. ee eateries: 2 Shots meerce eae 

ceased, positive galvanism is ‘ndicated to control further “Wy a. : BS, Es, oe ee to put the patient to bed 

hemorrhage, to contract the clot which has formed, and ; 7 ... sl : a eae keep her there until 

to hasten the separation of the serum. If the separated ehan Ps i - awe oe ’ outeeee _Where hem- 

serum is of considerable’ quantity and produces pain with these fibroids, we ie v: seateney ee 

from pressure, it may be withdrawn by trocar and canula Me totheen a st aes e e as galvanism. 

in the same way that I described the withdrawal of the =—s im, as advised. by Apostoh, administer- 

Veena 5 ae staan b qj ae ng one hundred to one hundred and fifty milliamperes 

ydrosalpinx, but positive gaivanism must be used 1M- “Gas cauterizing the whole uterine cavity. peres,, 
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ee for nearly a year one of Warre & Bart- 

5 al Electrical Machines, and find it to be entirely 
} = every respect. It keeps its charge in all 
Bic, and gives a large and intense spark. 

E WILLIAM A. HAMMOND, M.D. 

.20 WEST 45TH .ST., NEW YORK, April 30, 1889. 

tg me pleasure to certify that I have used the WAITE 

BARTLETT Cabinet (Leclanché cells) almost daily for the 

Pd four years, and that it has given me perfect satisfaction. 

. electrical apparatus have been made for me by 
Ex BARTLET? during the last ten. years. 

ates ie: MUNDE, M.D. 

| 158 MONTAGUE ST., BROOKLYN, N.Y, , April 28, 1886. 

tt It gives me pleasure to say that the electrical devices of 

ar make which have been in use at. the New York Poly- 

: have given me entire satisfaction. 

| Yours very truly, 

LANDON CARTER GRAY. 

NEW YORK, ae 25, 1886. 

av eLe respectfully, 

WALTER WYMAN, M. D., 
Surgeon in charge U.S. Marine Hospital, New York. 
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THE PHYSIOLOGICAL EFFECT AND GENERAL
 

THERAPEUTIC APPLICATIO
N OF PERIODIC 

INDUCED CURRENTS IN GYNECOLOGY.* 

By AUGUSTIN H. GOELET, M.D. 

ERIODICAL induced currents in- 

clude the faradic or interrupted 

induced, the’ alternating, and the 

static induced currents, mention- 

ing them in the order of their usefulness. I 

will say at the outset, to avoid confusion and 

the necessity of constantly referring to them 

hereafter, that the alternating and static in- 

duced currents are similar in their action to 

the faradic current derived from the seconda- 

coil of long, fine wire; being high-tension 

currents—that is, currents possessed of a 

high degree of e.m.f. and an almost inappre- 

ciable volume or amperage. They are also 

currents of high frequency, as ordinarily 

employed, and in many of the most essential 

features the effects. produced are the same. 

But they differ widely from the faradic cur- 

rent derived from the secondary coil of 

short, coarse wire. This latter is a current 

of much lower e.m.f. and very considerable 

volume or amperage, by comparison with 

the high-tension currents mentioned above. 

Its action is entirely different in consequence, 
and it cannot be supplanted by them. 

In considering the physiological effect of 

periodic induced currents, several things 
must be taken into consideration. | 

* Read before the Section on Gynecol i 
the New York Academy of Medicine, Mare ee earths 
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depends upon the number of lines of mag- 
netic force intersected. But because of the 
great length of fine wire, the resistance in the 
coil (i.e, the internal resistance) is greatly 
increased, hence the amperage of the result- 
ing current is greatly reduced. When, on 
the other hand, the coil is composed of a 
short length of coarse wire, fewer lines of . 
magnetic force are intersected, because there 
are fewer turns, and the resistance in the 
wire (internal resistance of the coil) is great- 
ly diminished; hence such a coil will give a 
current of low e.m.f. and greater volume, or 
amperage. | 

In dealing with variable resistances like 
the human structures, a consideration of this 
point is particularly important, since much 
depends upon the selection of a current with 
a suitable e.m.f. to overcome the resistance 
encountered and produce the desired result. 
Likewise, since the stimulating property of 
the current depends upon its amperage, we 
must have an apparatus so arranged that the 
amperage may be varied as required. The 
cheaper forms of faradic apparatus are ab- 
solutely worthless, for gynecological use at 
least, because they are not constructed so as 
to make these variations possible. As a 
matter of fact the coil is usually composed 
of one length of rather coarse wire. 

The modern inductioa apparatus, a type of 
which I show you,is so constructed as to 
give ten different currents from as many dif- 
ferent lengths and three sizes of wire, and 
affords great variation in the qualities of the 
current. (See cut.) 
This susceptibility to variations of the 

qualities of the current is another advantage 
ee 

a 

ieee 

f “which the fara 

from mac 

t duced: 4 1 Me 

ad 

dic possesses Over the alternat- 

Fa static induced currents derived 

f hines aS now constructed and op- ing 

erate d. 

[lI. THE FREQUENCY OF THE PERIODS OR INTER- 

RUPTIONS. 

This is important because the frequency of 

the interruptions has an important bearing 

the emf. of the current generated, as 

Bet as upon the physiological effect pro- 

. eim.f. of the current is, as a 

rule, increased by increasing the rapidity of 

the interruptions or periods, and high-ten- 

sion currents are thereby rendered more 

So: Oe. 

She cost noticeable effect of periodic in- 

duced currents is a muscle, nerve, and cir- 

culatory stimulation, the latter depending | 

mainly upon the action of the vasomotor 

supply. The degree and nature of this stim- 

ulation depend upon the e.m.f. and am- 

perage of the current employed, and the 

rapidity of the impulses imparted by the 

interruptions. 3 | 

In the faradic apparatus the stimulation 

of the current is governed by the length and 

size of the wire composing the secondary 

coil, which regulates the e.m.f. and amperage 

of the secondary current, the force of the 

primary circuit being constant or nearly so. 

The rapidity of the interruptions is controlled 

by the automatic vibrator in the primary 

circuit. The advantage, then, of a number 

of secondary coils, having different lengths 
of the same wire and different sizes of wire, 
is that the stimulating property of the cur- 

rent may be conveniently and gradually in- 
creased, as desired. 
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In the alternating machine now on the 
market the windings are all the same, hence 
the stimulating property of the current, which 
is a secondary, depends upon the strength 
of the current supplied to the primary fields. 
The e.m.f. and rapidity of the alternations, as 
well, are increased by increasing the speed 
of the machine ; that is, by increasing the 
revolutions of the armature or revolving 
disc. The volume of the current cannot be 
greatly varied. 

Dr. Goelet’s latest Induction Apparatus, made by 
The Kidder Mfg. Co. 

In the case of the static induced current, 

the stimulating property of the cur- 

rent depends upon the size of the 

Leyden jars and the distance between 

the discharging rods; that is, the 

size of the jars regulates the volume of the 

discharge, andthe air-gap between the dis- 

charging rods regulates the rapidity of the 

impulses. : 
The marked difference in the effect pro- 

6 ° 

fine wire an 

Meee qnore especia 
and. penet 

{ 

Bcd by currents derived from the long, 

eC d the short, coarse wire seconda- 

jg just what would be anticipated from 

t nature and properties, the 

a current of low emf. and 

reater volume, and the latter possessing | 

q high emf, but an almost inappreciable 

yolume. As shown by Duchenne, the cur- 

rent from the short, coarse wire acts more 

directly upon the muscles, increasing their 

contractibility, and is more localized; and 

the current from the long, fine wire acts 

lly upon the sensory nerves 

es differen 

former being 

rates more deeply. I think we 

may go further, and say that the fine-wire 

current diminishes muscular contractibility ; 

for, though the first effect may be that of a 
stimulant, it is secondarily, sedative. The 

‘mmediate effect of both forms of this cur- 

rent is, therefore, a stimulation; but the one, 

the current of volume, produces muscle 

stimulation, and the other, the current of 

tension or high e.m.f., produces a nerve 

stimulation; and in employing periodic in- 

duced currents these facts must be borne in 
mind. | 

One of the most important effects pro- 

duced by these currents is stimulation of 

increased tissue changes (i.e., increased ab- 

sorption of oxygen and corresponding in- 
creased elimination of carbonic acid by the 
tissues), and coincidently increased nutri- 
tion. Hence, they increase the functional 
activity of organs brought under their in- 
fluence. This effect of the current can be 
-readily demonstrated. For instance, its 
power to increase perspiration may be shown 
by grasping in one hand the bipolar elec- — 

} | wars 
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trode and using the fine-wire current as _ 

strong as it can be borne for a few moments.. 

The hand becomes bathed in perspiration. 

Another effect observed is that the hand, but 

more particularly the fingers, soon become 

pale and bloodless, owing to the violent 

tetanic contraction of the muscles and the 

effect of the current upon the vasomotor 

supply. Improvement in the general nutri- | 

tion of the patient has often been noted, 

even when only local applications have been 

~ made to the female pelvis, the improvement | 

in the general health being out of proportion 

to that of the local condition. : 

The effect of these currents upon the cap- 

illary and lymphatic circulation is marked 

and most important. It is no doubt that 

their power to promote rapid absorption of 

inflarhmatory exudates may be attributed 

directly to stimulation of the capillary and 

lymphatic circulation. 

I will venture to offer an explanation of 

how this result is brought about. 

Faradic stimulation quickens the capillary 

circulation: 
1. By exciting an increased vermicular 

contraction of the smaller arteries, the blood 

pressure is augmented. This causes mo- 

mentary distention of the capillary vessels, 

the reaction from which, owing to their elas- 

ticity, empties or unloads them into the 

veins. In case of any obstruction in the 

capillary vessels this distention, together 

with the increased blood pressure, favors its 

removal. 
2. By stimulating contractions of adja-: 

cent muscles, the veins are emptied, and a 

void is created in their intervalvular spaces, 

v8 

"nich invites the blood from the overloaded 

Fi capillaries. 
Increased activity of the lymphatics is 

prought about by faradic stimulation: 

i. By stimulating the process of absorp- 

tion, and— ; ; 
>, By stimulating contraction of adjacent 

muscular structures, the circulation in the 

Jymphatic vessels is increased. ‘These ves- 

sels being supplied with valves similar to 

those found in veins, the contraction of 

surrounding muscles empties the intervalvu- 

lar spaces and invites the flow of lymph from 

the lymph spaces where absorption takes 

place. 
As the result of this action upon the cap- 

illary circulation and lymphatics, pelvic con- 

estion is relieved and rapid absorption of 

infiltrations and exundations is accomplished. 

This agent is unquestionably the most pow- 

erful, the most certain, and therefore the 

most valuable vasomotor constrictor which 

we possess. 
Perhaps the most important effect of pe- 

riodic induced currents of high e.m.f. and 

great frequency is the production of seda- 

tion and the relief of pain. As pointed out 

by Duchenne, the special action of these 

currents is upon the sensory nerves, and it 

partakes of the nature of an excitation; but 

this excitation or stimulation will result in 

sedation if certain conditions are observed. 

This appears to involve an inconsistency; 

but you will recall the fact that opium is a 

cerebral and circulatory stimulant, yet its 
effect is sedative. 

It is very necessary to understand that two 

results may be obtained from the application 

9 



of fine-wire currents in particular, viz., stim- 
ulation and sedation. ? 

Stimulation may be of two kinds: 1. Ex- 
citing, when it is irritating; 2, sedative, when 
it is non-irritating or soothing. 

Very much, therefore, depends upon the 
method of application in bringing about the 
result desired. If the current is applied so 
as to maintain a constant state of excitation 
throughout the application, causing the pa-. 
tient to experience a moderate degree of ir- 
ritation during the entire period of its ad- 
ministration by constantly and rapidly in- 
creasing the strength of the current, the 
result will fall short of sedation, and the parts 
will be left in a state of stimulation. The 
application need not be painful to produce 
this result. If, on the other hand, the cur- 
rent is applied so that it is barely perceptible 
throughout the application, its strength be- 
ing gradually increased as insensitiveness 
becomes apparent, and the application is 
continued until complete relaxation and in- 
sensitiveness are produced, the result will b 
a sedation. | 

The former method of application is 
adapted to moderately insensitive conditions 
for promoting absorption of exudates and 
relieving the engorgement of the pelvic ves- 
sels when no inflammation exists and pain is 
not a prominent symptom. The latter method 
of application is appropriate for the relief of 
pain,acute congestion ( even inflammations) 
of the pelvic organs, and to promote the ab- 
sorption of recent exudations, and, in fact, 
should be employed in all acutely sensitive 
conditions. . | 
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aa Phere or ten minute 

lication may suffice for Botte 

2 £ stimulation described above, but s 

Pn which will be prolonged and satis- 

pa is seldom attained with an applica- 

Ee ot less than fifteen or twenty minutes 
t10n 

Be. vlict of pain which follows the ap- 

‘att e currents in the manner de- 

nd wa ee sedation may be ex- 

i ae this way, viz.: the rapid succession 

Fee ule imparted by the interruptions 

din the nature of a percus- 

nad aces a condition of concus- 

. ab the nerve filaments, impairing their 

ac tion to conduct painful impressions. 

fhe ‘ntense stimulation of the motor nerves 

srodtices a tetanic contraction of the mus- 

cles, which eventually wears out their con- 

ibili roducing relaxation or a tem- 

ee teat Seiya that means rest for 

ie diseased parts which they encompass. 

It is probable, also, that relief of the ee 

tion upon which the pain may in Sees 

ure depend’ is another way in which this r 

sult is reached. | | 

The rapidity of the interruptions has cea 

wise an important bearing upon the resu i 

since the more rapid they are the more soot 2 

ing the effect. Therefore, for a AG : 

fect, they should be as rapid as possi
ble. : 

using the coarse-wire current. for muscle 

stimulation, however, the interruptions 

should be slow, so as to allow an alternate 

contraction and relaxation, similar to the 

normal physiological action of the muscle. 
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The frequency of the applications and tlie 
subsequent behavior of the patient are also 
to be considered. Three times a week may be 
sufficient when a stimulation is required, and 
the patient may not be restricted in her | 
movements especially to-attain this result. 
But sedative applications should be made 
every day, in some instances several times a 
day; and, to be productive of the best result, 
they should be made after the patient has re- 
tired for the night, or she should be made to 
recline for at least an hour or two afterward. 
This is not always essential, however, for in 
very many instances the relief obtained con- 
tinues for hours, even when the application 
is made in the physician’s office and the pa- . 
tient is permitted to exercise moderately | 
afterward. 

As a therapeutic measure for the relief of 
pelvic pain and congestion, and pelvic in- 
flammations and their results, infiltrations 

-and exudations, this form of electricity is 
incomparable with any other agent which we 
possess. It is to be regarded not only as a 
remedy against the symptoms accompany- 
ing diseases of the female pelvic organs, but 
often as a curative agent as well, though fre- 
quently it serves only as an auxiliary to the 
other measures. In cases where the disease 
is so far advanced that a cure cannot be ef- 
fected and some radical operation is necessa- 
ry it serves an exceedingly useful purpose in 
placing the patient in the best possible posi- 
tion to withstand it, and aids its success by 
improving greatly the local condition and 
her general nutrition. 
The coarse-wite current -is particularly 

serviceable where there is loss of muscular 

ae 
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) 
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) ement,such as in sub- 

a Pe psolutely contra-indi- 

itive and inflamed conditions. : 

urposely laid more stress ee 

: ae Eeferits of high frequenc
y and is’ 

Be vecause they cover a larger field o 
e.i11.-!- 

Hot water which, under the advocacy of 
O ’ 

so many years been our 

C ee a ee insignificance as a rem- 

pansy: . diseases, when compared with | 

edy 1" ae it is properly used. But this 

oint upon neh the result hinges. 

isapplied. 

i . . on elo appreciate the 1m- 

ppoee of properly administering the hot 

Be ro ‘nal douche for its effect upon the 

‘oa a of the pelvis, know that unless 1t 

. roperly it is productive of more 

4 Eton good. You also know with what 

Bec a Dr. Emett has had to contend in 

Being it as a remedy and getting the . 

ae ssion to appreciate the necessity of ap- 

Being it in the right way. Then perhaps 

es can understand my position in = 

ard tothe interrupted ecice ae 

Bic current in gynecology. ian ‘ : 

experience extending over a perio : 

re than six years with this agent, 1. 

ams more than ever convinced that it has 

es equal in the class of disorders in which I | 

have stated it to be effective, and I ess 

tain that if you will use it intelligently, a 

ine in mind the points connected with its 

administration which I have tried to oh 

phasize in this paper, you will come to the 

me conclusion. | 

i New York city; 351 West 57th street. 
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ass mption that women are necessarily ex- 

r sm uterine disease after they have passed the 

ause is an error. It is a mistake also to think 

ey are peculiarly exempt from inflammation 

genital tract, though it may be true that they 

ot 0 liable to acute inflammatory conditions as 

fer women, or rather when inflammation oc- 

at this age it is not apt to be so active. ‘This 

cor cerning women past the climacteric is prev- 

Ww th the laity and is strengthened by the at- 

7 of the profession at large, who are prone to 

d the question with indifference. This may 

ue to the belief that there is little to be done 

chror ic inflammation of the uterus if it exists 

his time and that it is incurable, hence it had 
er be left undisturbed. This is an error which 
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is the result of past ineffective methods in dealing 

with inflammation of the uterine mucosa in general 
and of the attempt perhaps to apply here the same 

method of treatment that is effective in other forms 
of endometritis depending upon quite a different 
cause, and presenting quite a different pathological 
condition. ) : 

If the general practitioner will come to realize that 

women past the menopause may be liable to a 
chronic inflammation** of the uterine mucosa and 
that it is amenable to treatment. he will begin to 

look for signsand symptoms denoting it and he will 

find that it is by no means infrequent. He must be 

prepared for opposition on the part of the patient, 

who at this age is always reluctant to admit the pos- 

sibility of such a condition and who would endure 

anything rather than submit to treatment. He will 

find it difficult to convince her that, having enjoyed,as 

she believes, an immunity from womb trouble pre- 

viously, she can possibly have any such disease after 

the menopause. Yet, strange as it may appear, se- 

nile endometritis is more frequently found in women 

** Skene is inclined toregard this condition as a significant de- 
generation in the majority of cases, rather than as a chronic 
inflammation, with which view the author concurs 

— ist 
 quctance of most women to submit to treatment 
Bit : 

acco 

cases. 

5) 

e not received treatment for uterine dis- 

earlier in life. This may be explained on the © 

a tion that catarrhal inflammations, if they ex- 

Be previously, were neglected because of the re- 

tess forced to.do so on account of the severity of 
uw 

the symptoms. Still this does not by any means 

unt for all of the cases of senile endometritis, 

for it has been discovered not infrequently in women 

who, from the closest scrutiny of their histories 

gave 110 evidence of any uterine disease whatever 

during their menstrual life, and I have seen it 1n 

women who had never married and never had chil- 

dren, and who had remained. virgins. Hence I be- 

lieve that, while senile endometritis may result from 

neglected endometritis occurring during menstrual 

d life, the change in the uterus incident to the mono- 

pause is directly responsible for a great number 
: 

There can be no doubt that an impaired condition 

of the general system may be a strong factor in the 

production of senile endometritis which should not 

be overlooked. Yet by far its most active cause 1s 

the atrophic changes which the uterus undergoes at 

this time of life, depending upon a diminished ac- 
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tivity of the pelvic circulation resulting in impaired 
_ nutrition of the organ. Not only does this alte; 

the character of the glandular structure and of the 
secretions, but the epithelium of the mucous mem- 
brane undergoes a radical change and in some in- 
stances disappears completely. A general shrinkage 
and contraction occur and the canal of the cervix 
becomes narrower in calibre and eventually becomes 
obstructed, sometimes even almost obliterated. 
This condition is hastened by destruction of the 
mucous membrane in places, due to the acrid char- 
acter of the discharge, resulting in the formation — 
of bands of cicatricial tissue. ‘These changes are 
not limited to the mucous membrane of the canal of 
the cervix, but involve the whole endometrium and 
are also to be observed in the vagina, where not in- 
frequently, if the disease has been neglected, the 
vaginal vault is so narrowed from contraction of 
cicatricial bands that it is difficult to reach the cervix 
in some cases. I have been able to show at my 
clinic repeatedly cases of this kind and also to de- 
monstrate the cicatricial contraction of the cervical 
canal. 

The appearance of the mucous membrane of the 
vagina is characteristic in these cases. The rugze 

aide 

qd. and the surface is pale and glistening ih 

are pace’, re nearly normal membrane intervening, 

_ , may be observed minute .ecchymosed 

po? : arently elevated intensely reddened 

ch consist of exposed capillary vena 

. i ing destroyed, they show beni 
~—+¢he €P* 

a deli 

ihe whe 
and infla 

3 purulent 

yus. : ; 
| BF, contact of this discharge. . 

“The uterts is the seat of change beyond weed = 

; cosa. Its walls are in some cases atrophie 

. a, organ is much reduced in size. In one 

q a # Batis are softened and the organ 15 en- 

p - nd relaxed, which may be due to constant 

ation. from the secretion retained within the 
i ; 

4 ic character of the discharge is pacers 

: or sero-purulent, depending upon the sas See 

he disease and the extent of the changes tha ao 

red. It is usually more profuse and acri ; 

the disease advances and if it has been neglected. 

‘Tt is profuse at times, then again almost absent, 
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because it is often retained from obstruction of the 
canal until over-distention causes its expulsion, 
The discharge is sometimes, though rarely, mixed 
with blood. 

The symptoms which this condition gives rise to 
are by no means constant or invariable. Sometimes 
the patient will complain of a burning on the top of 
the head or a burning pain in the lumbar region or 

_ over the sacrum, but seldom is pelvic pain a promi- 
nent symptom. Pain is more often complained of 
when a posterior displacement of the uterus compli- 
cates the case. I have known these patients to suf- 
fer positive discomfort while ridin g in a carriage 
even over a smooth road. 

Rectal tenesmus, due to a chronic proctitis, is 
sometimes complained of. Vesical tenesmus is more 
frequent, and in some instances there is a chronic 
cystitis with urethritis and a discharge from the 
urethra, muco-purulent in character, 

The digestion is often impaired and with it there 
is marked evidence of malnutrition, giving a worn 
expression and the appearance of premature old age 
(Skene). This is pertaps due as much to chronic 
sepsis as to reflex disturbances caused by the local 
irritation. ‘The appearance is so characteristic that 

of the skin. 

jrritabl 

3] 

- tients suffering with senile endomitritis may often 
a 

fold by their general appearance, the facial 

and the peculiar bronzed appearance 
The general circulation. is poor and 

atients suffer with cold extremities, a dry, | 

... # condition of the skin, great nervousness, 

and not infrequently insomnia. | | 

If a patient past the menopause complains of dis- 

ordered digestion, is thin and poorly nourished, the 

kin is dry and irritable, and the general circulation 

‘ poor, a diagnosis of senile endometritis is safe, 

even if she denies the existence of any discharge or 

pelvic symptoms, and I always insist upon an exam- 

‘nation, especially if her symptoms have resisted 

treatment for their relief. 

TREATMENT.—To apply here the same method of 

treatment that is employed for endometritis in 

younger women will meet with signal failure. The 

attempt to dilate the obstructed canal with the steel 

dilator or graduated bougies in the usual manner 

will in many cases result in rupture. When the 

disease has progressed to the stage in which cicatri- 

cial bands have formed, rupture is certain to occur 

if forcible dilatation is attempted. These bands will 

pe told 
expression ’ 

‘not yield, consequently the intervening soft, friable 
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tissue gives way: ‘The use of the curette in most 

cases is unwise and unnecessary. ‘The mucous 

membrane has already been destroyed and nothing 

remains to be removed. Likewise the application 

of caustics and irritants to the endometrium is most 

injudicious. Enough injury has already been done 

by the acrid secretion and only harm can result from 

such harsh measures. | 

. Dilatation of the canal to promote free drainage 

of retained secretions is most important, in fact ab- 

solutely imperative, for persistent drainage with 

absolute asepsis of the endometrium is the only 

manner of effecting a cure. How drainage is best 

accomplished, and how maintained, is the main 

question at issue. , 

In the early stage, when only a year or two have 

elapsed since the menopause, and particularly if 

there is retroflexion of the uterus, dilatation to 

rectify the malposition and careful curettage, fol- 

lowed by appropriate after-treatment, are unques- 

tionably the wisest measures to adopt, but later 

these are not only useless but unwise. At this stage 

dilatation, if carefully done, will produce no injury, 

and the curette may be used to advantage, but | 

after-treatment to maintain a patulous condition 

of the canal and an aseptic condition of the cavity 

Be bY repeated irrigation must be persistently carried 

out. — : 
In the beginning the patient’s confidence must 

ise gained, and she must be made to appreciate the 

fact that her disease is essentially chronic and de- 

pendent upon the natural changes that the uterus 

must tndergo ot this period; that these changes are 

progressive and continuous up to a certain point, 

and that consequently a cure cannot be accom- 

plished quickly. She must therefore be made to 

realize the importance of keeping herself under ob- 

servation and under treatment at gradually increas- 

ing intervals until these changes are completed. 

his done, we are prepared to undertake the treat- 

went of the case, and can promise not only speedy — 

relief of her symptoms but a positive cure, if it has 

not been too long neglected and malignant degen- 

eration has not occurred. 

In those cases in which the disease has progressed 

and forcible dilatation is not permissible, some other 
means must be adopted for freeing the canal and 

maintaining drainage. Fora number of years I have 

employed with entire satisfaction in these cases the 
negative pole of the galvanic current through coni- 
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cal electrodes of gradually increasing size. This 

will inflict no injury if care is taken to avoid cau- 

terization or destruction of tissue by using a moder- 

ate strength of current. When the necessary degree 

of dilatation is accomplished in this manner, a small 

clinical double-current irrigator is inserted, and the 

cavity is thoroughly irrigated with a weak solution 
of lysol (one-half to one per cent.). The irrigator 

has an attachment which permits it to be utilized as 

an electrode, and it is connected with the negative 

pole of the battery and the current (ten to fifteen 

milliamperes) turned on while the irrigation is going 

on, from a half to one pint of the solution being used 

each time. ‘Thus, through the medium of the wa- 
ter, the stimulating effect of the agent is obtained 

upon the whole endometrium, and the cavity can be 

most effectually cleansed. ‘The reaction of the cur- 

rent seems to enhance the value of the lysol solu- 

tion in removing the sometimes tenacious secretion 

which adheres to the surface of the endometrium 

and is not otherwise easily removed. It seemslike- 

wise to neutralize the virulence of the discharge, 

which has an acid reaction. 

After one or two applications the canal will usually . 

remain sufficiently patulous to permit the introduc- 

= 

— {100 

15 

of the small irrigator without using the dilating 

electrodes previously, if too long an interval has 

t intervened. The irrigation should be repeated 

a two or three days during the first week or 

a and as the condition improves the interval 

Bould be lengthened. Thus, during the second 

month once a week will suffice in some cases, 

and during the third month once in two weeks. 

Then the patient should be required to return for 

treatment once a month for a few months. Some 

‘cases will improve more rapidly and others will re- 

quire even a longer time before a positive cure is 

effected. 

‘he surface of the vagina must be cleansed also, 

either by means of the irrigator with the lysol solu- 

tion or it is wiped cut with a pledget of absorb- 

ent cotton wet with the same solution and held 

in the grasp of a dressing-forceps. The vaginal 

surface and vulva as well are then dusted freely 

with some bland non-irritating antiseptic powder. 

For this purpose I have employed with much 

satisfaction markasol, a new preparation,. said to 

be borophenate of bismuth, which answers the 

purpose admirably in counteracting the virulence 
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- of the discharge and soothing the inflamed mem- 

brane. 3 oa 

The patient is directed also to use the same pow- 
der in a vaginal douche once or twice a day, dis- | 

solving a teaspoonful in a quart of warm water. 

If the vulva is inflamed or excoriated, the surface 

after it has been thoroughly washed with the solu- 
tion and dried is kept dusted freely with this pow- 

der. The labia are kept separated with a layer of 

absorbent cotton, which is removed when it becomes 

moist. _ 

If the uterus is retrofiexed it must be rectified, 

and, when possible, a vaginal pessary inserted. In 

those cases particularly not long past the menopause, 

the displacement can best be overcome by first care- 

fully dilating and straightening the canal in the 

manner I have described elsewhere for overcoming — 

retrodeviations. In some _ cases, however, the 

shrinkage and contraction of the vaginal wall will 

make impossible the employment of a pessary to ~ 

any advantage. In these cases ventral suspen- 

sion of the uterus may be resorted to. I cannot 

think that a hysterectomy would be justifiable 

for this condition, since I have never yet met a 

‘case that 

15 

did not yield to the plan of treatment here 

outlined. 
| | | 

When the bladder is involved, it must receive at- 

tention also. It should be washed out twice or 

three times a week in the beginning with a sat- 

urated solution of boric acid, or, what I very much 

refer, markasol, half a teaspoonful to a quart of 

en water, because it is more soothing and the re- 

lief which it affords is more permanent. For this 

purpose the double-current irrigator ora glass cathe- 

ter may be employed. It will usually be found that 

the urethral mucous membrane has undergone a de- 

cided change and has lost its epithelium in places, 

as shown by the intensely injected folds which pro- 

ject at the meatus, resembling very much urethral 

caruncle. At the entrance to the bladder the mem- 

: : brane is hypertrophied and very hypereesthetic, and 

complete evacuation is prevented. This retained 

urine becomes decomposed and provokes irritation. 

For this condition I have found that dilatation of 

the urethral canal with the conical dilating-electrodes 

connected with the negative pole yields the best re- 

sult. Only a moderate strength of current (five 

milliamperes) should be used for two or three min- 

utes each time the bladder is washed out. The ves- 

ane ace aeieeaeanS Se ee = = a REE ee — = ee a — SS “ - ooo = = cence 

= = - : SS = = —— SSS See ————$_— — 
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of the discharge and soothing the inflamed mem- 
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The patient is directed also to use the same pow- 

der in a vaginal douche once or twice a day, dis. | 

solving a teaspoonful in a quart of warm water, 

If the vulva is inflamed or~excoriated, the surface 

after it has been thoroughly washed with the solu- 
tion and dried is kept dusted freely with this pow- 

der. ‘The labia are kept separated with a layer of 

absorbent cotton, which is removed when it becomes 

moist. at 

If the uterus is retrofiexed it must be rectified, 

and, when possible, a vaginal pessary inserted. In 

those cases particularly not long past the menopause, 

the displacement can best be overcome by first care- 

fully dilating and straightening the canal in the 

manner I have described elsewhere for overcoming 

cases, however, the — retrodeviations. In some 

shrinkage and contraction of the vaginal wall will 
make impossible the employment of a pessary to ~ 

any advantage. In these cases ventral suspen- 

sion of the uterus may be resorted to. I cannot 

think that a hysterectomy would be justifiable 

for this condition, since I have never yet met a 

>: 

i outlined ° 

: ; tentio 

, Base the double-current irrigator or a glass cathe- 

' a may beemployed. It will usually be found that 

~ complete evacuation is prevented. 

sult. | 

milliamperes) should be used for two or three min- 

utes each time the bladder is washed out. The ves- 

15 

4 ase that did not yield to the plan of treatment here % 3 

When the bladder is involved, it must receive at- 

nalso. It should be washed out twice or 

three times a week in the beginning with a sat- 

q urated solutionof boric acid, or, what I very much 

refer, markasol, half a teaspoonful to a quart of 

a warm water, because it is more soothing and the re- 

¢ which it affords is more permanent.. For this 

the urethral mucous membrane has undergone a de- 

cided change and has lost its epithelium in places, 

as shown by the intensely injected folds which pro- _ 

ject at the meatus, resembling very much urethral 

caruncle. At the entrance to the bladder the mem- 

prane is hypertrophied and very hypereesthetic, and 

This retained 

urine becomes decomposed and provokes irritation. 

For this condition I have found that dilatation of 

the urethral canal with the conical dilating-electrodes 

connected with the negative pole yields the best re- 

‘Only a moderate strength of current (five 
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ical tenesmus and inflammation are promptly re- | 

lieved by this method of treament, and the patient 

will feel well repaid for the inconvenience it catises 
at the time. 

In some instances the treatment of these cases of 

senile endometritis and its complications is tedious 

and taxes the patience of both physician and pa 
tient. But if in the beginning she is made to under. 

stand the situation clearly and can be made to ap. 
preciate the fact that improvement and relief of 

symptoms do not mean a cure, she can be controlled — 

and kept under observation until a positive cure ig | 

effected, and she will be amply repaid by the relief — 

it affords. I know of no gynecological disorder the 
treatment of which I undertake with more certainty © 

! 

of success. 
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An Antiseptic Non-irritating Dry Dressing for Wounds, aa 
| Ulcers, Excoriations, Burns, Etc. . 

_.“ Markasol” is very slightly absorbent, sufficiently so to ~ 

take up all excessive oozing from fresbly sutured wounds at 4 
first, but is also slightly astringent. and serves as a protective ~ 

dressing retaining in contact, with the edges of fresh wounds the — 
—BY— 

protective lymph which nature throws out to favor union. 

The antiseptic property of ‘‘ Markasol” is due to the Phenol ~ ; a AUGUSTIN H. GOELET, M.D., 

combination, and also to the fact that germs will not propa- | 3 
gate ina dry medium. It is important, therefore, that an ab- a yg NEW YORK. 
solutely dry state of the dressing should be maintained, espe- ee 

cially upon surfaces which are secreting freely or are excessively 
moist. 

‘*Markasol” is superior to Iodoform and free from objec- ; 

tionable odor. It may be employed with advantage in all cases 7 
where lodoform was formerly used. 

KRESS & OWEN COMPANY, 

| Manufacturing Chemists, 

221 Fulton Street, New York City, U.S. A. 

Sole Licensees for the American Continent. 

Sample of ‘‘ Markasol” to Physicians on application. 

PHILADELPHIA : 

THE AMERICAN MEDICAL PRESS COMPANY, LIMITED, 

1892. 
y 

et ay +) Pa a+ 4 

4 f oF" a) he ‘) - be , % ¥ i 

‘AK , “~ A + * TNS aad * ih " - Bia ee eglibndls ta aspeeb ides Ren ns aad me 

Stele Mice SEO ota ate oe staseasy we ~ 

———— 5 —s is = 7 



LECTRICITY vs. THE CURETTE IN THE 

TREATMENT OF BLEEDING FIBROIDS 

OF THE UTERUS.' 

By AUGUSTIN H. GOELET, M.D., 
NEW YORKs 

4 has come to the knowledge of the writer that 

atients to whom electrical treatment had been 

suggested for the relief of painful and bleeding 

fibroids, have sometimes been misled by certain 

onents of this agent, and made to believe that the 

application of the curette to the endometrium would 

do as much for their condition as electricity, particu- 

jar stress being laid upon the assertion that this ope- 

ration possessed the additional merit of involving a 

very much shorter period of treatment. Were this 

true no one would be more willing to admit it than I, 

and, for obvious reasons, more willing to adopt it in 

reference to the other more protracted method of 

treatment. | 

It is time the general medical public should know 

just what is to be accomplished by either method 

properly carried out. ‘I‘hat is, just how little may be 

expected from curettment, and the uncertainty of 

permanent benefit, on the one hand ; and on the other 

hand, how much is to be gained by the use of elec- 

trcity, and the permanency of the result obtained. 

Of curettement it may be said that it will some- 

times temporarily arrest the bleeding, though this re- 

sult is by no means constant, nor is it ever perma- 

nently effective, frequent repetition of the operation 

being necessitated by recurrence of the hemorrhage. 

It exerts no possible effect upon the growth of the 

tumor, either in reducing its size or arresting its de- 

1 Read before the Gynzecological Section of the New York 

Academy of Medicine, May 26, 1892. Pc a nae 

ri 
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velopment, consequently the pressure symptoms and harrassing pains are unrelieved by it. While, on the other hand, the irritation produced by the traumatism inflicted upon the endometrium may aggravate the peri-uterine engorgement, and cause increased devel- opment of the tumor by the formation of adhesions between contiguous peritoneal surfaces, with more permanent fixation of the mass, and increased blood supply. The patient may thus be rendered more un- comfortable, since the discomfort of a large fibroid is mainly due to its immobility, and the constant pres- sure upon the nerves of the pelvis and important pel- vic organs. When comparative mobility can be pre- served or secured, the suffering caused by these tumors is greatly lessened. | Let us consider the causes of the hemorrhage and see if this operation alone directed against one symp- tom can possibly be expected to exert any permanent 
benefit. | 
The hypertrophied and hypereemic condition of the endometrium, which is held accountable for the hem- orrhage, is brought about by certain influences ex- erted by the fibroid in the uterine wall and its pres- sure in the pelvis, chief of which is obstruction to the return circulation and consequent blood stasis, The hyperzemia is the result of an increased blood . supply from hypertrophy of the arteries supplying the uterus, and also from new blood-vessels derived from attachments with adjacent surfaces by adhesions. When the tumor has attained such a size as to press upon the pelvic or abdominal viscera, or the walls of the pelvis, adhesions are formed between the con- tiguous peritoneal surfaces in consequence of a peri- uterine inflammation, the result of irritation induced by the fibroid, and additional nourishment and stim- ulus for its growth is then furnished by new blood- vessels entering through the adhesions, 

a 

3 

ia of the endometrium then is second- 
a : fendiion beyond it—blood stasis involving 

ot . hole mass from obstruction to the return cir- 

si bon and increased arterial blood supply. The 
oe tion exerted by the presence of the tumor in the 

* he wall is likewise an important factor in the 

ation of this condition. on 

Di the endometrium is rapidly reproduced, an ie: 

SS amoral by the curette exerts no influence upon the 

s Witton which produces its hyperemta, that ts, does 

si ause a diminution in the size of the tumor or 
es its attachments, or relieve the blood stasis and 

Beeased blood supply, the same condition reverts im 
yj 1d with it the hemorrhage. 
Be et the operation it may be urged that a peated 

1 shock is inflicted upon a system already great y 

Praasted by repeated hemorrhages, and derange 

< the nervous strain and anxiety consequent ese 
a condition. ‘This shock should not be ignored an 

Bs: ot be denied, since it is considered necessary to 

ee acihiétize the patient to enable her to bear the 

vascular pressure caused by large 

_ fibroids, to which attention has been drawn by aria 

writers, reacts upon the cardiac muscle and eae 

tendency to fatal collapse after operations in the : 

; ses, and is to be added as an additional argumen 

ve instan operation which has so little to commend it. 

oimeicr in 1884,' called attention to the fre- 

quency of cardiac disease in cases with large apa 
fibromata as an explanation of the sudden death fr a 

shock sometimes observed after Shee “pes 
patients with these tumors. He referre oe par 
ticularly to removal by hysterectomy, but he rep 

5 deaths from this cause, occurring before any 

operation, and 5 following labor, out of a series of 
—— 

1 Medical and Surgical Gynecology, Pozzi, Vol. I, Pp. 234. 

It ts a well-known fact 
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18 cases, showing that sudden death may occtr 
at any time and upon the slightest provocation, and 
any procedure which submits an added element of 
danger in these cases should be carefully avoided 
when possible. Other writers have made similar 
observations. Fehling, in a series of 14 cases 
found 4 with marked signs of cardiac alteration. 
He also observed symptoms of heart disease in 3 
cases with fibromata of middle size. Dower, in 
America, made similar observations, and Fenwick 
presented a paper on the subject to the Gynzecological 
Society of London (47itish Gynecological Journal, Vol. 
II, p. 72). Of 18 cases of tumor of the abdomen col- 
lected by Sebileau, of France, for observation upon 
this point, 17 gave evidence of cardiac disease. 

The danger of perforating the uterine wall with the 
curette is regarded too lightly, though it has occurred 
more frequently than perforation with the electrode, 
which is held up to view as one of the horrors inci- 
dent to electrical treatment. This objection can 
hardly be advanced, however, against the treatment 
of fibroids for the control of hemorrhage by electric- 
ity, as large carbon electrodes are generally employed 
for this purpose. 

Of the treatment by electricity, it may be said that 
it will positively control the bleeding, and the result 
will be permanent, if the details of its application are 
carefully observed. ‘The pressure symptoms and 
harrassing pains are relieved, and there is almost 
always a very appreciable diminution in the size of the 
tumor, brought about by the application of the posi- 
tive pole, for the control of the hemorrhage. The 
anti-hemorrhagic action of the positive pole is directly 
attributable to the cauterization of the endometrium, 
and the retractile nature of the resulting eschar, 
which places a barrier between the blood-vessels and 
the uterine cavity. But that the hemostatic effect of 
the current is not entirely due to its local action, is 

proven 

5 

by the fact that puncture with the positive 

ole, when the tumor can. be reached by the vagina, 

P qd even the ordinary vaginal application of this pole, _ 

. known to produce the same effect. 

E athete ig a most pronounced influence upon the 

d peri-uterine circulation involved in the 

he current, which is aera oy A dimi- 

i the general hyperzemia of the whole mass 

ee ening ee the blond stasis. ‘This is due, no 

Eonbt in great measure to the cataphoric action of 

ine current,. which produces depletion in 
the vicinity 

of the positive pole, by driving the fluids toward the 

Bee of the first effects observed from the action of 

the current is an increased mobility of the mass from 

Joosening of its attachments, and this aids greatly in 

relieving the obstruction to the return circulation by 

removing the constant pressure upon the vessels sur- 

rounding the uterus. This obstruction to the venous 

circulation constitutes by no means an unimportant 

factor in the reproduction of the hemorrhagic ten- 

dency of these fibroid conditions, and affords an ex- 

Janation of the temporary effect of curettement. 

he advantages in favor of electricity, besides those 

already mentioned, are that its application involves 

no shock ; no anesthetic is required ; confinement to 

bed is avoided; the patient can be treated at the 

office, thus deriving all the benefit to be obtained 

from an out-door life ; and immediate improvement in 

the general health is coincident to the treatment. A 

yery considerable reduction in the size of the tumor 
sR ee roar 

1 in au essay published in the Brooklyn Med- 

Baal, November inde DaceHiber: 1888, illustrates the 

action of the current by some interesting experiments made 

upon fibroid tissue. The article is well written, and should 

be carefully read by those who believe that electricity is 1n- 

capable of exerting any decided influence upon morbid con- 

ditions of the female generative apparatus. 

uterine an 

action of t 
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is frequently obtained, especially from vaginal punc- 
‘ture. A symptomatic cure can be confidently prom- 
ised, and by this I mean absolute and permanent 
control of the hemorrhage, freedom from pain, and 
removal of the pressure symptoms. ‘This statement 
does not apply, of course, to conditions where com- 
plications render the proper application of the agent 
impossible. 
A careful observance of minute details is essential 

for success with this treatment. It must be under- 
stood that, if the hemorrhage is not controlled 
promptly by applications with the usual platinum 
sound electrode, the cervix must be dilated and a car- 
bon electrode which will fit the cavity and form con- 
tact with its walls must be substituted, and the whole 
surface of the endometrium, from fundus to os inter- 
num, must be submitted to the action of the current. 
The carbon electrodes of Apostoli, intended for 

sectional cauterization, are the only ones suitable for 
this purpose. Doubtless, many of the failures to con- 
trol uterine hemorrhage with this agent are the result 
of an imperfect understanding of the principles in- 
volved in its application; and I am quite sure that 
failure is frequently due to the use of electrodes which 
are not adapted to meet the requirements, and but an 
imperfect application has been made. Contact with 
the surface is necessary for effective cauterization, 
and each section included by the electrode must be 
submitted to the continuous action of the current for 
at least five minutes in obstinate cases. The strength 
of the current is a matter of importance, and must be 
adapted to suit each individual case. It must be 
understood that a greater strength of current can 
be employed with the carbon electrode, because it 
presents a greater area of surface contact than the 
sound electrode, and because the cervical] canal, which 
is more sensitive than the cavity, is excluded. 
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THE TREATMENT OF UTERINE FIBROIDS." 
By AUGUSTIN H. GOELET, M.D., 

Gynecologist to the West-sipz GERMAN Ciinic, New York. 

HESE tumors are an out-growth from 
the muscular and connective tissue 
of the uterine wall, and according 
to their location in relation there- 

to, are dividéd into: = 
Submucous, when they are found project- 

ing into the uterine cavity. 
Intershiial, when they develop wholly 

witihn the wall of the uterus. | 
Subpertioneal, when they project from the 

outer wall of the uterus into the peritoneal 

cavity. 
Basie: division which is clinically im- 
ortant, since it concerns both the growth 

of the tumor and the plan of treatment to be 
adopted, relates to the character of the tis- 
sue composing the tumor mass, viz: (a) soft 
or myomatous growths, when muscular 
tissue predominates, and (0) hard or fibio- 
matous growths when they are composed of 
connective tissue, and are hard and fibrous 
in structure. 

The pure myomata develop more rapidly 
than the fibromata or the fibro-myomata 
where the tissues are mixed. Fortunately 
the myomata and fibro-myomata yield more 
readily to treatment than those which are 
denser in structure. 
Submucous fibroids tend to become 

pedunculated and detached from the uterine 
wall, and arethen easily removed. Their 
presence in the uterine cavity excites con- 

*Read before the N. ¥Y. County Medical Association, Nov. 20, 
1893. 
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traction of the organ, which favors their 
pedunculation and ultimate expulsion. 
They seldom attain a very considerable 
size without giving rise to so much incon- 
venience, as to cause their detection. 
Interstitial growths, which are more 

amenable to treatment, usually attain a 
greater size than the other varieties. 

Sometimes the treatment instituted with a 
view of reducing the size of this class of 
tumors, and relieving the symptoms which 
they give rise to, will cause them ta project 
into the uterine cavity; and, if the interven- 
ing tissues be broken down, the mass will 
become separated from its capsule, and it a 
may be removed by the vagina through the 
os uteri, 3 

Subperitoneal growths are most frequently 
small and seldom reach a very considerable 
size. ‘They areless amenable to strictly non- 
surgical treatment than the former variety, 
unless situated favorably for a plan of pro- 
cedure to be described further on. Excep- 
tionally they do develop to a considerable 
size when, if they cause sufficient inconven-. 
ience to warrant the risk, their removal is 
demanded. 
The important question which arises in 

dealing with these growths, is, when is in- 
terference demanded? and what treatment is 
indicated ? | 
We may exclude from this general con- 

sideration tumors of the submucous variety, 
since their removal usually involves so little 
risk that no other procedure need be con- 
sidered. | | 
When applied to the other two varieties. 

these questions are not so readily answered. 
A careful review of the literature of the 

subject and the opinions of those who are 
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entitled to be regarded as speaking authori- 
tatively, leads to the conclusion that the ma- 
jority do not regard the removal of these 
tumors indicated unless they produce symp- 
toms or give rise to sufficient inconvenience 
to warrant the risk of the operation and the 
mutilation which it involves ; and that the 
mortality attending their removal is still too 
creat, even in the hands of expert operators, 
fo watrant its being lightly undertaken. 
Jhis being the case, if we have at hauda 
remedy, which will, in the large majority of 
these cases, remove the symptoms, the 
actual necessity for such operative interfer- 
ence is narrowed down to a very small 
field. S | genic 
My experience with uterine _ fibroids, 

which has been somewhat extensive, leads. 
to the conclusion that only avery small per- 
centage are not amenable to treatment by 
the plan to which I refer. | a 

{ cannot agree with certain ultra-gyne- 
cologists that these tumors should be re- 
moved when they are small and cause no 
symptoms or inconvenience. Neither do | 
contend that electrical treatment is ‘appro- 
priate for all cases. Yet, I do contend that 
these tumors, when small, should best be 
submitted to this plan of treatment, even if 
they give rise to no inconvenience, for it 
is when they aresmalland ofrecent growth 
that the best results have been reached with 
that agent. a | | 

It would be obviously incorrect to treat 
all fibroids in the-same manner, for they 
are not alike, either. in structure or the 
amount of inconvenience they give rise to. 
Yet, this is not infrequently done.  Fail- 

crimination is observed. It would be 
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equally erroneous -to treat all fibroids ex- 
clusively by ergot or. electricity as it would 
be to condemn all cases to removal by 
hysterectomy. 

I have chosen to take up separately the 
indications for the different methods usually 
adopted at the present time, and will en- 
deavor to answer the questions propounded 
above in the proper place in connection 
therewith. Since I. hold the opinion that 
palliative measures should precede radical 
operative interference, ‘unless some good 
reason exists for the latter, we will begin 
with : 
££, When ts electricity eo eae ye: 
Interstitial growths, of whatever size,» 

when they are discovered, whether they give 
rise to symptoms or not, should be sub- 
mitted to. this form of treatment. First, 
because if they produce no -inconvenience, 
and are not apparently growing at the time 
they are observed, they may eventually 
do so; second, because it is easier to 
cope with them when they are small, and 
because the best results have been obtained 
with this agent when the tumoris small and 
of recent growth. 

As to what may be accomplished. _ Fre- 
quently, it is true, a symptomatic cure is all 
that may be obtained, through not infre- 
quently a very considerable reduction in 
the size of the tumor may result; this de- 
pending upon the character of its structure, 
its location, and the method of treatment 
adopted. 

There are two principal methods of. ap- 
plying this agent, viz: intra-uterine applica- 
tions and vaginal puncture. 
_ The purpose of the intra-uterine applica- 
tions is; : . 

1) Cure of any co-existing endometritis. 
2) Loosening of adhesions between con- 

tiguous peritoneal surfaces. 
Relief of pain and pressure symptoms. 

4) Control of hemorrhage. 
Arrest and retrogression of the growth. 

This method of application will sometimes 
Kffect considerable diminution in the size of 

the growth, but 1 believe more success in- 

this direction is obtained by puncture. 

which submits the structure directly to the 
olar action ‘of the current. This opinion 

secms justified when we take into con- 

sideration the fact that removal of a wart’ 

or mole is accomplished only by puncture, 

and little or no effect will be produced by a 
simple application to its external surface. 

Vaginal puncture is; 1 believe, a 

thoroughly safe procedure if it. is properly 
done, and strict asepsis is observed,—in 

other words, if as much care is taken in this 
asin other grave surgical precedures. -1 

will say here that I think more success 
would have followed the use of electricity 
in these conditions, if puncture had not 

been abandoned as a hazardous measure. 
It is important to discriminate in~ the 

choice of the pole to be employed against 
the different structures encountered in these 
Pe owths: just as important as upon the ex- 
ternal surface of the body in dealing with. 
warts, moles; and nzwvi. When the structure 
is hard and fibrous, the negative pole is to 
to be employed, and when it is soft or myo- 
matous the positive is indicated. | 

In subperitoneal growths this agent can- 
not be used to much advantage unless they 
are situated favorably for vaginal puncture. 
Tatra-uterine treatment in this class of 
tumors usually gives a negative result, so 
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far as any reduction in the size of the tumor 
is concerned. ce 3 
In very large, hard tumors, where much 

retrogression cannot be expected, if the 
general health has become deteriorated. 
electricity serves a useful purpose in build- 
ing up the general health of the patient to a 
point where an operation for the removal 
of the tumor will be tolerated. 

In submucous fibroids electricity is indi- 
cated before their removal only when they 
are not sufhciently separated from the uter- 
ine wallto admit of removal. 

After the removal of pedunculated sub- 
-mucous fibroids, and a thorough curettage 
of the cavity, electricity will be useful for | 
reducing the size of the enlarged organ, and 
for insuring complete control of the hemor- 
rhage, 

In spite of assertions to the contrary in 
some quarters, the proper use of electricity 
in these cases does not complicate a subse- 
quent operation for the removal of the tu- 
mor, but, on the contrary, facilitates the re- 
moval of adhesions and produces a marked 
improvementin the general condition of the 
patient. 7 

As to a return of the symptoms after dis- 
continuing treatment, which has been as- 
serted by Martin, of Berlin, and others, this 
has not been my experience. | 

If hemorrhage recurs after it has been 
once arrested by the treatment, I am satis- 

fied that, it is due to a faulty technique, 
which may be unavoidable. | 

Ll, When is curettement indicated P 
When hemorrhageis excessive, curettement 

is indicated as a preliminary measure to the 
treatment by electricity. In this manner 
the bleeding may be more promptly con- 
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trolled, and if an ‘anesthetic is employed a 

more thorough examination of the uterine 
cavity may be made, and the exact location 
of the tumor in relation thereto may be de- 
termined, ‘The dilatation necessary to al- 
low the proper use of the curette permits a 
more thorough application to all parts of the 
uterine cavity when electricity is subse- 

ently needed. 
Be rcticment is likewise indicated when 
bleeding persists under appropriate electri- 
cal treatment, and when a hemorrhage re-. 

curs after it has been controlled by_ the 
treatment. Such an occurrence would indi- 
cate that the applications had not been 
thorough; that either a cavity or pouch ex- 
ists beyond the penetration of the electrode, 
or the cavity is irregular and tortuous, and 

all parts have not been reached. I am sat- 
isfied that this is the explanation in those 
cases where it has been asserted that the 
hemorrhage returned with increased sever- 
ity after it hasbeen controlled. Quite often 
the hemorrhage may be controlled by per- 
sistent vagino-abdominal applications with- 
out entering the uterine cavity, but I am 
inclined to regard the arrest only temporary. 
In order to permanently control the bleed- 
ing, I believe it is necessary to remove the 
diseased mucus, either by means of the 
curette or the chemical galvano-caustic ap- 
plications ; or to change its character com- 
pletely by the application of cupric elec- 
trolysis. We have in cupric electrolysis a 
remedy which should’ never fail in these 
cases, if all parts of the cavities can be 
reached, for the reason that not only is an as- 
tringent salt—the oxychloride of copper— 
liberated in the cavity, but the cataphoric 
action of the current drives it into the tis- 
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sues beneath the surface to a considerable 
distance. 
Should hemorthage persist in spite of these 

measures, we need not feel compelled to 
perform a hysterectomy merely to control 
it, as we may resort to ligation of the uter- 
ine arteries per vaginam, as su ggested by 
Martin, of Chicago. This procedure, in ad- 
dition to controlling the hemorrhage, should . 
produce a very considerable shrinkage of 
the tumor, as these vessels furnish. the 
uterus with its principal blood supply. We 
must not, however, lose sight of the 
fact that these tumors frequently derive an 
extraneous blood supply from adhesions 
with adjacent viscera. This is one reason’ ° 
why curettement alone will not always per- 
manently control hemorrhage in these 
CaS€s. 

Ergot has lapsed into obscurity as an in- 
dependent remedial measure in these cases. 
[t unquestionably serves a useful purpose, 
however, as an auxiliary in certain submu- 
cous and soft interstitial myomata, when it 
is desirable to excite uterine contraction. 

I have no confidence in either ergot OL, 
hydrastis for controlling hemorrhage ‘due to 
the presence of fibroids. 

LTT, When ts hy ster ectomy indicated P 
Hysterectomy is particularly indicated in 

the very large and hard interstitial, as well as 
subperitoneal, growths, which yield little, if 
at all, to any form of treatment. It is true 
that-in very large interstitial growths the 
symptoms can be relieved and “the general 
condition can be greatly improved; but the 
size of the tumor always makes it a source 
of serious inconvenience, and it should be 
removed if the condition of the patient war- 
rants the risk. This, I think, is the principal 
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field for this operation. This does not apply 
to all large interstitial tumors, for in some 
cases a very decided reduction in their size 
results if the conditions are favorable for 
properly carrying out treatment. _ For this 
reason, I would urge that in all cases, unless 
there is some imperative reason for im- 
mediate surgical interference, and the case 
is one that will permit the proper application 
of electricity, that the radical operation be 
delayed. |. 

If, in any of these cases, the treatment 
should fail to permanently control the symp- 
toms, the advisability of hysterectomy is to 
be considered. For, if it is necessary to 
keep the patient continually under treatment 
in order to hold the symptoms. in abeyance, 
she had better bé submitted to the risk attend- 
ing the radicaloperation. Butif the pressure 
of the tumor causes only slight hemorrhage, 
which is readily controlled from time to time, 
and it is not large enough to give other in- 
convenience, and is not increasing in size, 
hysterectomy need not be considered neces- 
sary, especially if the patient is nearing, or 
has passed, the menopause. 
When the situation of the tumor is unfav- 

orable for the application of electricity, and 
itis giving inconvenience, hysterectomy is 
indicated under appropriate conditions. 

I mean by this that sometimes an elec- 
trode cannot be introduced into the canal, 
and the tumor cannot be reached for vaginal | 
puncture. But even in these cases, vagino- 
abdominal applications will SOnRCURIES ac- 
complish a good deal. 

If hemorrhage is not controlled by curet- 
tage and electricity, we may. resort to liga- 
tion of the uterine arteries before considering 

_ the question of hysterectomy. Thus, I can- 
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not see that hysterectomy would ever be 
necessary simply for the control of hem. 
orrhage. 

It has been my experience that hemor- 
rhage is always controllable by curettage 
and electricity combined, and I have had 
some very desperate cases to contend with, 
I think, lowever, that there is a field for 
ligation of the uterine arteries. 
When these tumors are complicated by 

purulent accumulations in* the appendages, 
electricity is contra-indicated, and hysterec- 
tomy holds out the only chance for relief. 
This complication may be unsuspected 
until the attempt is made to employ galvan- 
ism, when the sharp reaction which follows 
warns the operator not to attempt a repeti- 
tion. Thus it serves a useful purpose as a 
means of diagnosis in these cases. 

LV. When ts removal of the appendages in- 
dicated P | 

The removal of the appendages for the 
purpose of inducing an artificial menopause, 
in the belief that this will exert-a favorable 
influence upon the tumor, has not been pro- 
ductive of satisfactory results, and has 
therefore been abandoned by most Opera- 
tors in favor of extirpation of the tumor and 
uterus, when operative interference is de. 
manded. 

It has been shown that removal of the 
appendages produces little, if any, effect 
upon the tumor, and hemorrhage is not im- 
mediately arrested, but, on the contrary, 
is sometimes more profuse afterward. In 
the most favorable cases several years 
sometimes elapse before even menstruation 
ceases entirely. I have had several cases 
sent to me for the purpose ‘of. arresting 
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severe hemorrhage after removal of the ap- 
pendages. | oe 
_ The only instance in which I consider 
this operation justifiable would be aS a 
compromise measure when, upon opening 
the abdomen, removal of the uterus and 
tumor is found to be impossible owing to 
extensive and inseparable attachments. 
Even then itis a doubtful procedure, since 
little can be positively gained by it, and I 
think it should be limited to those cases 
where the appendages are found to be dis- 
eased, — 

After the abdomen is opened and the ap- 
pendages are removed, it usually involves 
very little additional risk to remove the tu- . 
mor also. The object of an operation of this 
character and gravity, should be to rid the 
patient of the tumor, and for nothing short 
of this should the abdomen be opened in 
these cases. f 

I will admit that, under many circum- 
stances, but not all, the woman would be 
better off without the tumor,—that it would 
be better for her to take the risk of the radi- 
cal operation if no other chance of ultimate 
relief is open for her, but one must take into. 
consideration the fact that these tumors. 
seldom terminate fatally if left alone, if we 
except hemorrhagic cases, and the risk of 
the operation with the mutilation it involves 
must be weighed in the balance with the 
degree of inconvenience their presence 
causes. | 3 

I will not discuss the relative merits of 
total extirpation and supra-vaginal hysterec- 
tomy, as I fear I have already taxed your 
patience. 

New York Ciry; 351 W. 57th St. 
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ELECTRICITY IN GYNECOLOGY.* 

By AUGUSTIN H. GOELET, M.D. 

HAT electricity is a valuable thera-. 
peutic agent in female pelvic dis- 
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methods, have come to realize that it is ab- 
solutely indispensable, even. more so than 
opium, for the relief of pain. Therefore, the 
physician who would keep abreast with the 
advance in practical therapeutics, and who 
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in the face of opposition from some of the 
most prominent members of the profession, 
are evidence of its merit, and should be suffi- 
cient to stimulate those who have not done 
so to test it for themselves and ascertain the 
truth. 

The claim is not that electricity is a pan- 
acea for all the ills that women are heir to, 
but that it is possible to do more, and many 
times do it better, with this than with any 
other agent at our command. True, in 

* Being a contribution to the discussion ‘ Electricity in 
Medicine, from a Modern Standpoint” at the Meeting of the 
New York State Medical Society held at Albany, Feb. 5, 6, and 
7) 1895. 
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some instances, it is to be regarded only as 
an auxiliary to other measures, often opera- 
tive, but in others successful results may be 
reached with it practically unaided. One 
very decided advantage in its favor is that 
the general practitioner, by familiarizing 
himself with its application, can cure,many ot 
his gynecological cases himself, instead of 
sending them to the specialist. 

Let us review briefly what may be accom- 
plished by electricity in gynecological condi- 
tions and study the rationale of its action. 

Lhe electrolytic action of the galvanic or 
constant current, the exact nature of which 
is now pretty clearly understood, serves 
many usetul purposes, and is susceptible of 
variation, according to the pole employed 
and the method of application. We now 
know that there is not only a negative and a 
positive electrolysis, which are widely differ- 
ent, both in chemical results and therapeutic 
action, but that there is an interpolar elec- 
trolysis, which exerts a very decided influ- 
ence upon physiological action. | 

Negative ‘electrolysis by liberating the 
_ bases and hydrogen produces softening and 
relaxation and stimulates absorption of ef- 
fete products. When applied directly to a 
mucous surface, such as the uterine canal, 
an active cauterization can be produced if 
the current is made sufficiently strong. 

Positive electrolysis, which results in the 
_ liberation of the acids, chlorine, and oxygen 

‘ront the tissues, preduces a drying effect, in 
which it is aided by the cataphoric action of 
the current (or that power possessed by the 
current of influencing fluids to move in the 
direction of the current from the positive 
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to the negative pole). Likewise the lib- 

erated chlorine and oxygen exert a germi- 

cidal action and the acids produce a peculiar 
acid cauterization. The action of positive 
electrolysis, then, upon a mucous surface 

may be regarded as an astringent or drying 
acid caustic, the intensity of the action de- 
pending upon the strength of the current. 
The cataphoric action serves a very useful 
purpose in promoting the absorption of fluid 
effusions, infiltrations, and extravasations. 

So far as it has been possible to observe, 
interpolar electrolysis results in: 1. A forced 
elimination of the watery or fluid portion of 
the tissues through which the current 1s 
made to pass and, consequently, a shrinkage 
and loss of weight; 2, when a strong cur- 
rent, greatly concentrated, is employed, the 
characteristic of muscular structure is ma- 
terially altered; that is, it becomes structure- 
less or granular. 
When a metal other than platinum or gold 

(which, owing to their not being oxidizable, 
are the only metals which can be employed 
for producing positive electrolysis) is used 

-as an electrode for the positive pole, it is at- 
tacked by the oxygen, chlorine, and acids, in- 
stead of the tissues, and, in consequence, we 
have a metallic electrolysis, which results in 
the formation.of an oxychloride of the metal 
employed. This salt is deposited upon the 
surface to which the electrode is applied, 
and the cataphoric action of the current 
causes it to be transmitted to a considerable 
distance beneath. This process has been 
utilized to advantage not only in intensity- 
ing the germicidal: action of the positive 
pole, but as a means of applying the salt of 
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the metal employed to any surface where 
its action is desired. Thus, by employing 
copper in this manner, a strong antiseptic 
astringent salt, the oxychloride of copper, 
is obtained. The oxychloride of zinc ob- 
tained in this manner produces a moderate 
astringent cauterization, but which is nothing 
like so destructive in its action as the or- 
dinary chloride of zinc. The intensity of 
the action can, of course, be varied by vary- 
ing the strength of the current. . Silver and 
tin have also been employed, and have been 
found to serve a useful’ purpose, because 
the salts of these metals thus formed are 
moderate, non-irritating astringents. 

This method of topical medication may be 
regarded as one of the greatest advances in 
modern therapeutics. — 
We come now to the consideration of a 

form of electricity which has not been fully 
appreciated by the greater part of the ‘pro- 
fession, chiefly because until very recently 
satisfactory apparatus could not be obtained, 
and because literature bearing upon its ap- 
plication is meager. I refer to periodical in- 
duced currents, which include the faradic, 
alternating, and static induced. : 

Of these three forms of induced currents 
the faradic is the most generally useful, be- 
cause it is applicable to a greater number of 
conditions and the apparatus for its produc- 
tion is more readily obtainable. More stress 
will therefore be laid upon this in the present | 
paper. Pat 
The principal advantages in the use of 

electricity in this form are its property of 
allaying pain, relieving congestion and en- 

_gorgement, increasing nutrition, and pro- 
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a moting absorption of exudates, infiltrations, 

ea and extravasations in the pelvis. It is to be 

regarded as a form of painless stimulation 

incomparable with any other therapeutic 

measure we possess. It will accomplish all 

that hot water will do, and’ much more, in a 

more satisfactory manner. It will relieve 

the pain of inflammatory conditions more 

_ promptly and more permanently than opium 

_ without disagreeable after-effects. For pro- 
moting absorption of infiltrations and exu- 

dates it is superior to the galvanic current. : 

It will be interesting to study the action o 

eriodical currents, and see how these results 
ht about. ; 

“eee relieved and sedation ieoste en 

by intense stimulation of the sensory anc 

‘motor nerves, resulting in temporary sus- 

pension of their function. The rapid succes- 

sion of impulses seems to induce a Saisie 

of concussion of the nerve filaments, an 

the tetanic rigidity of the muscles, by 

wearing out their contractibility, eos 

relaxation, and the parts are put at rest by 

obviating the painful contraction of sur- 

nding muscles. | 2 
Seon cestion is relieved and absorption He 

tened by stimulating the capillary circula- 

tion and lymphatics to , increased acy 

which is brought about by the effect of the 

current upon the vaso motor supply. These 

results are, of course, to be obtained only by 
the high-tension faradic, alternating, or 

static induced currents. | 
The coarse-wire faradic current acts more 

directly as a muscle stimulator, is more local 
‘in its action, and is useful in restoring tone 
to impaired muscle tissue. 

* a 



‘It may be readily surmised that an agent _ 
possessing the properties enumerated here 
will prove very useful in combating pelvic 
disease, and if it is not always possible for jt 
to effect a cure alone, it must prove a valua- 
ble auxiliary which we cannot afford to ig- 
nore. | 

It would consume more time than is a]. 
lowed in this discussion to enumerate the 
different conditions where this agent may 
be employed to advantage. ‘What has aj- 
ready been said should be sufficient to show 
the rationale of its action. There is one — 
point, however, which is important, but 
which has not been mentioned, viz.: That 
the peculiar action of the negative pole may 
be utilized for overcoming obstruction in 
the cervical canal, thus establishing drainage © 
from the uterine cavity, which is so essential 
in the treatment of endometritis and salpin- 
gitis. In some instances these cases can be 
treated quite as satisfactorily in this manner 
as by curettage and gauze packing, and the 
use of an anesthetic and subsequent confine- 
ment to bed can thus be avoided. 

The fine-wire faradic current also serves 
a very useful purpose in these cases, espe- 
cially in salpingitis. Here it acts by remoy- 
ing the congestion and infiltration in and 
around the tubes, thus overcoming the ob- 
struction in their caliber due to tumefaction; | 
and by stimulating contraction of their walls, 
causing them to empty and drain into the 
uterus. In this manner many of these cases 
can be cured. . 

_ Mild cases of endometritis, such as the 
catarrhal variety, may be cured by this 
method of treatment, viz.: 

Moderate (10 M) negative galvanic appli- 

gZ cations to the whole length of the canal, fol- 

 jowed by faradization to overcome the asso- 

ciated hyperemia. In cases of a more ag- 
ravated type, metallic electrolysis may be 

employed with advantage, and will yield 
cood results. It is quite important, how- 

| ever, in making such applications to the en- 

dometrium to preserve a patulous condition 
of the cervical canal for drainage, and, in 
some instances, it will be necessary to free 
the surface of the endometrium of retained 
secretions by irrigation of the cavity pre- 

yious to making the application. This latter 

precaution is particularly essential in em- 

ploying the current in this manner for the 

control of hemorrhage, since the accumu- 

fated blood and clots prevent the necessary 

action upon the mucous membrane. ; 
The fine-wire faradic current is likewise 

particularly effective in relieving the pain 
and congestion of chronic ovaritis and sal- 

pingitis and promoting the absorption of 

surrounding exudates. oe 
But to say‘more in this connection would 

be a repetition and unprofitable unless the 

time were sufficient to take up the different 

conditions separately and detail the method 

‘to be adopted in applying the current in 

each. : 
The essential elements for success 1n em- 

| ploying this agent in gynecology are: 
1. Some knowledge of electro-physics 

and electro-physiology. 
2. A fair ability to diagnose correctly, and 
3. Proper apparatus. 
The general practitioner must disabuse his 

mind of the idea that the old and cheaper 

: Zz 



forms of apparatus (faradic in 
will answer his purpose because He doe expect to go into the Subject as a Specialist would do. Good work cannot be done with imperfect tools or slipshod methods, 
New cor city ; 351 West 57th street. 
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a "HE INTRODUCTION OF DRUGS INTO THE 
HUMAN BODY BY ELECTRICITY:! 

By FREDERICK PETERSON, M.D., 

Chief of Clinic, Nervous Department, Vanderbilt Clinic, eollece of Phy- 
sicians and Surgeons, New York, 

T is with some degree of diffidence that I have 
ventured to accept the kind invitation of the 

former president.of your society to read a short paper 
upon the subject of Electric Cataphoresis, for the 
reason that I have already written about all that I 
know concerning it, and that I already find myself 
placed, with many of my good friends, among hobby- 
riders. Just as some of them are designated, or at 
Jeast in danger of being so-called, Apostoli cranks, 
pacillus cranks, hydrotherapeutic cranks, and the 
like, so I have begun to hear faint whisperings of a 
similar term applied to myself in connection with 
anodal diffusion. But I wish to shun the imputation 
at once, by stating that it is not a panacea for all 
human ills, that, indeed, it is useful in only a few 
conditions of the human system. Presuming, then, 
that its limitations as a therapeutic agent are many, 
it is in order to speak of it first historically and then 
practically. 
While the diffusion of solutions through a mem- 

brane by the anode, and of the sarcous substance of 
muscle from the anode to the cathode had been known 
to electricians, the earliest investigation of its power 
to drive drugs through the human skin was made by 
Richardson in 1859 with morphine, aconite and chlor- 
oform. Nothing further was written until 1886, when 
Wagner, Adamkiewicz, Lumbroso, Matteini, and 
others re-introduced the subject in connection with 

1Read before the Philadelphia Electro-therapeutic Society, 
Thursday evening, February 12, 18o1. 
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chloroform. Corning and Reynolds made some 
experiments later with cocaine solutions upon the 
anode. 
My own trials have been conducted since 1888, and 

_ the results published from time to time since then.! 
_ The drugs made use of have been cocaine, chloro- 
form, menthol, aconitia, onabain, strophanthin, car- 
bolic acid, strychnine, succinimide of mercury, corro- 
sive sublimate, iodol, iodide of potash, hellebotin and — 
the citrate, benzoate and chloride of lithium. Within 
a very short time experiments have been carried on 
by Cagney, of London, Gartner, of Vienna, and Edi- 
son, in this country, with the results of all of which 
you are doubtless familiar. 
When my first paper was read before the Section 

in Theory and Practice, of the New Vork Academy 
of Medicine, the cataphoretic power of the galvanic 
current was still so little understood, that consider- 
able incredulity, if not positive disbelief in the exis- 
tence of such a power, was manifested by some who 
participated in the discussion. But so much has been 
accomplished since then, that there is no longer any 
doubt as to the actual diffusion of drugs in solution 
through the skin, and into the subcutaneous tissues 
by the galvanic anode, and it only remains to be 
established what actual therapeutic value over and 
above any other means of administration this particu- 
lar method may possess, and to what disorders it may - 
be especially applicable. | 

One of the reasonable criticisms has been, that even 
if drugs were diffused as stated, exact dosage was im- 

"Electric Cataphoresis as a Therapeutic Measure, WV. VY. 
Medical Journal, April 27, 1889. . 

Note on a New System of Exact Dosage in the Cataphore- 
tic Use of Drugs, V. Y. Medical Journal, November 15, 1890. 

Farther Studies of the Therapeutics of Anodal Diffusion, 
N. Y. Medical Record, January 31, 1891. 
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possible; but this is no longer a valid objection, since, 
very recently, it has become possible to make the 
doses accurate and certain. yee 
A number of electrodes have been devised for cata- 

phoretic purposes, some of them quite complicated, 
like those of Adamkiewicz, Munk, andmyown. But 
these are now no longer necessary. The cataphoretic 
electrode should be very simple—an ordinary metal 
one, either with or without a covering of cloth or 
sponge. Hlectrodes of tin are the cheapest, and the | 
oxides may be easily scraped off when they collect. 
Gold or platinum would be better, but are very ex- 
pensive, about equally so. 

The ordinary sponge electrodes may be employed 
with solutions, such as those of lithium, iodide of 
potash, iodine, and the like, where precision in dos- 
age is not required; the plain metal ones, however, 
for the more careful administration of medicaments 
like cocaine, aconitia, strychnine, and helleborin. A 
narrow rim of rubber around the metal surface is 
needed to prevent evaporation. A disc of cotton 
cloth, or tissue or blotting paper, may be cut to fit 
the metallic surface, and upon this is dropped any 
desirable quantity of the drug in solution. The wet 
disc of paper is next the skin and prevents burning. 

It is sometimes useful to prepare the skin a little 
before treatment, by rubbing with ether, to dissolve 
out the oil globules. The anode being applied with 
the drug, the cathode may be placed anywhere upon 
the surface of the body, and a current of any endura- 
ble strength turned on. The stronger the current 
the speedier the effect. Sap 

Besides the use of these simple electrodes, it is often 
desirable to make more extensive applications over 
wider areas. If. for instance, it were wished to diffuse 
a solution of lithium about a large joint like the knee, 

i a sufficiently large strip of zinc is covered with sponge 
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or cloth saturated with the solution, tied around the 
extremity, to be then connected with the anoda] 
rheophore. For diffusion through the whole body a 
bath-tub is used, one either constructed for the pur- 
pose or any ordinary bath-tub.. The common bath- 
tub of our houses is readily converted into an anode 
by placing a large sheet of zinc on the bottom, and 
connecting it with an insulated copper wire. The 
sheet of zinc is then covered over with a board to pre- 
vent its contact with the body. ~When the patient is 

_ immersed in the bath, he merely keeps one arm out to 
grasp the cathode, and the circuit is made. 

These are in brief the means by which drugs are | 
introduced into the body, and it is clear that any 
soluble agent may be employed in some one of the 
ways described. The poisonous medicaments, which 
are to be administered in accurate doses, are kept 
either in solution (cocaine ro to 20 per cent., helle- 
borin 1 per cent., etc.), or discs of filtering paper im- 
pregnated with solutions and dried, and containing a. 
known quantity of the remedy, are kept on hand for the 
purpose. Such cataphoretic discs may be made by 
any pharmacist. ’ ; 

As regards now the therapeutical advantages of ano- 
dal diffusion, it would seem as though it had its wid- 
est applicability in maladies of the skin and mucous 
membranes, or of immediately subjacent tissues ; but, | 
of course, it may be given a much greater scope in 
conjunction with mineral, antiseptic and alterative 
baths, which is a problem for the investigations of 
others in the future. 7 

Dermatologists have already evinced considerable 
interest in the subject, but I have no doubt that the 
rhinologist, laryngologist and gynecologist who have’ 

‘Otto Boeddiker, pharmacist, 954 Sixth avenue, New Vork 
makes them for my use. 
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TROLYSIS, WITH DEMONSTRATIONS 

-BY ROBERT NEWMAN, M.D., 
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Bo Saati Picles Wildes on this subject, 

Oe ae. interest in the,method, and desire to see 

a ee per andi with the instruments used practi- 
the 77 

a aoa nineteen years since at weer 

b. lectrolysis in the treat- 

coal ria ak since that time I have 

Bees Sec. he ale before a New Age: 
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aa ee method is less practiced and less Be 
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must contain water and a salt. In combination’ with 
this chemical action is the cataphoresis, which by 
some authors is considered an important factor jn 
electrolysis. The explanation lies in the direction of 
the current, interpolar, between the elements from 
zinc to carbon, or the current from electro-negative to 
the electro-positive. In the external current between 
anode and cathode the direction of the current is op- 
posite, and the particles of the fluid gather at the elec- 
tro-negative pole, which is the cathode. : 

Nicholson and Carlisle discovered this process of. 
electrical decomposition in 1800, and successfully elec- 
trolyzed water into oxygen and hydrogen ; therefore’ 
the theory is not new, and the explanation can be 
found in any text-book on elementary physics and 
chemistry. Only the galvanic current can be used for 
this purpose. | 
The art of applying electrolysis successfully in sur- 

gery consists in: | 
1. Using the correct strength of the electric current, 
2. Applying the respective poles in the right place, 
3. Selecting the size, shape, and material of. the 

electrode. 
4. Regulating the duration and intervals of seances. 
Electrolysis applied with a mild current will cause 

absorption only,—a galvanic, chemical absorption,— 
while a strong current will burn, cauterize, or even 
destroy tissues. Therefore the operator must know 
what effect he wishes to produce, and graduate the 
strength of his current accordingly. The management 
of the operation must be such that every possible mis- 
hap is anticipated and prevented. 

3 

N OF POLES.—TESTS FOR THE IDENTITY OF 
CTIO 

e. EACH POLE. 

spel a 
have five principal tests. 

ee, Test—The simplest and best method 1s to 

erse two electrodes in the form of platinum neces 

ter, and you will see the hydrogen at the nega 

4 4 le which shows itself in distinct bubbles lke 

. a ee and above the needle, sparkling almost 

ee. Pesic acid in an effervescent. = 

¥ iP at Test-—The poles of the battery in the shape 

E Pe dles (platinum are best) are inserted in a 

° a € fresh raw meat. After electrolytic action has 

a Sid to take place for a while, the difference 

a . ction can readily be observed. ‘The positive 

i i the meat black around the needle, chars, 

a Bencst destroys it; at the negative pole the color 
a 

I. 

imm 

-. different, nearly white, and bubbles of hydrogen can — 
is ’ 

e seen. 
Ge | 

‘ The action of the poles 1s very different in electro 

function. is. hence each has its own , 

ek. positive pole attracts the acids and the oxygen 

blood. the tissues and coagulates : 

Seine negative pole attracts the alkalies, hydrogen, 

and the base of the salt, dissolves blood (but forms a 

plug from froth of the hydrogen), coagulates albumen, 

d causes absorption. | oa | 

erence the positive pole acts like an acid, and burns 

like fire, which is not only exceedingly painful, but 

may Sieaye a hard, resilient cicatrix. On the other 

hand the negative pole acts more like a caustic alkali, 

which does not hurt so severely during the application, 
plate te 

and leaves, if carried to excess, a clcatr1x which is so 
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and not retractile. From this it is evident, that 
the immediate destruction of tumors and for treat. 
ment of strictures the negative pole should be 
selected. Electrolysis requires the presence of wat 
and that you will find in every tissue. 

As it is vitally important to distinguish the poles 
and as we cannot trust to the marks of the instrument. 
maker, we must always ascertain which is the 
and which the negative pole. 

er, 

POSitive 

The positive pole is noiseless, the litmus paper 
applied to it shows an acid reaction, and the needle 
adheres firmly to its surroundings in the meat; the 
needle of the negative pole sticks loosely in the meat, . 
can easily be removed, and during electrolysis a hiss- 
ing sound proceeds from it, 

A piece of fresh meat still contains water enough to 
be an electrolyte, while the living body in which the 
circulation is active, is better, and a dried-up piece of 
meat is no electrolyte. I have made practical experi- 
ments on dogs, on pieces of meat and pathological 
specimens, particularly with carcinoma. 
them I will mention the following: 

(z) Into a piece of fresh raw pork two large plati- 
num needles were inserted, at a distance of three 
inches. The current from a galvanic battery of 
thirty-five cells was allowed to pass for fifteen min- 
utes, after which time the meat between and around 
the needles was thoroughly changed into a soft pulp. 
A weaker current caused changes proportionately ; the 
current of five cells produced distinct effects in five 
seconds, twenty cells in one second. , 

(4) Into a piece of meat containing a bone in its 
center the needles were inserted at a distance of two 

From among 

for j and a half inches 

~ with s 

5 

from each other. One large plati- 

then connected with the positive 

the negative pole two small steel 

e connected. These needles were inserted 

tne bone, and one directly into the bone cells. 

- a” eearce! of thirty-five cells in fifteen 

a es uced changes in the entire tissues, SO 

ane Swe eround one 
negative needle was entirely 

that 

num needle was 

ole, while with 

peters’: tion of a Salt.—lf, for instance, a aan’ ecompost 
) : 

i Ecaide of potassium be sub
jected to electrolysis, 

tion O itive, will 
uivalent of iodine, liberated at the eae ea 

i 
one - equivalent of hydrate of potassium it ee 

ke negative pole, showing that the potassium sede 

4 F from combination with the iodine has he 2 

P. -ounding water. This can be lllus- 
ome of the surrounding 

| ae 

ted by simply holding both poles in the solu 

tra 
e 

° ° ° | 

while the galvanic battery 1S _ int a ee 

t. however, which we 
The experiment, howe , ses 

fore you 1s more strikingly demonstrative sas Be 

a is original with me. ‘These two small glass 
ieve egos : For 

are filled with a solution of iodide of. potassium. 

the bottoms of the vials a piece of pig’s bladder 1s 

ork 
bstituted ; the necks are then stopped by : on 

5 
: 

. ° 
1 

4 ough which runs a platinum wire, one end o an : 
r 

4 immersed in the solution, and the other attac 

ic battery. | 
ole of the galvanic 

| se 

’ oth vials, so closed, are now placed in oo 

water : they are six inches distant from eac hoes 

| icatl tween o communication be 
There is, as is seen, N 

ee 

except fie water, and so long as the Beene a 

in the solution, which 1s tra 
ou will see no change 

ee and undisturbed. Please notice the chang 
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which now takes place as soon as the battery begins to 
act. We begin with only six cells, and you will notice almost immediately in the vial connected with the 
positive pole, that in the clear solution streaks of 
yellow appear, and in about five minutes the via] 
will contain only a dark yellow fluid, which is the 
iodine set free at this pole. At the negative pole the 
contents of the vial remain clear, only bubbles of 
froth welling up. This is the hydrogen set free from 
the water. The result of this electrolysis is 1odine, 
oxygen, and hydriodic acid at-the positive pole, while 
at the negative pole we find hydrogen and potassium, 

If this same experiment is tried with a faradic bat- 
tery, as I have often verified, no change whatever takes 
place in the solution. This is another proof that the 
action of the galvanic current is widely different from 
that of the faradic, and that for electrolysis a galvanic 
current only can be used. 

4. Lests by Galvanoscope (or Milliamperemeter).—tif 
the two electrodes are brought in contact with each - 
other the needle will deflect toward the positive pole, 

5. Slammers's Polarity Distinguisher is a simple and 
practical test. It is constructed on the principle dis- 
covered by Oersted, that the magnetic needle tends to 
assume a position at right angles to the direction of 
the electric current. This little instrument shows the 
positive pole by the appearance of the red color in 
either fenestrum as soon as the poles are held in con- 
tact with the instrument, 

SIZE AND MATERIAL OF ELECTRODES, 

The size of the electrodes will concentrate or dimin- 
ish the force of the electricity accordingly ; therefore, 

-_ : 7 
e 
’ 

3 an electrode of la 

ilver. 
such as brass, copper, or silv 

rge size is indicated if the respective 

ircuit, etc. to close the circult, 

e ctrodes may be metal, 

This is the negative 

pole 1 d mere ole 1s use 
- 

The material of the working ele 

haped. e bulb is egg or hae oe used here to close 

bon, covered with sponge 

le, th 
ot 

Berhe material of the positl 
are 

E 

the circuit, 1s of brass or ca 

or absorbent cotton. 

ICITY. 
MEASUREMENT AND UNITS OF ELECTR 

| it is imperative to 
of progress it 18 1 lv 

a to ee The milliam- 

t used for that 

and to make 

: s used for e 

ee. (Fig. 8.) is the instrumen 

: For a better understanding, ae 

| F the paper more complete, I make h ih 

i e. es of units in electric Sones ae 

ag oe 1?" 46 applied to the units adopted by 

a bese ‘ic Congress in 1881, hence the Lon ee 

Be. sractival legal electric units, based on the 
are th | 

C.G.S. system. is: 

unl | 

* sae of difference of potential. 

to Daniell’s battery. 

or rate of velocity, 

of pure mercury 

and 106 centi- 

lectro-motive force, the meas- 

It is nearly 

1 of ual to one cel | 

aS ohm isthe unit of resistance, 

the standard of which is a.column 

illi | tion 
one square millimeter in cross Sec : 

meters in len | 

An ampére is the unit 

m C= 
resistance equal to one oh R 
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A coulomb is the unit of quantity. It is equal to one unit of current ampere passing in one unit of time (one second); or in other words a current of one ampére in a circuit will produce one coulomb in a second. | 
A watt is the unit of ener gy or force, or equal to a combined volt and ampere. 

-. amp. x. volt. One horse power is &™P- X. volt 
14005 

A farad is the unit of capacity. 
storage of one coulomb of electricity 
A joule is the unit of heat ; 

work done by a watt in a second. 
For over twenty years I have treated successfully re 

all strictures of the urethr a by electrolysis, without having used internal urethrotomy in a single case, Several hundred cases have been published. Many hundred cases are on record, and no record has been made of many more treated in public institutions. 

It represents the 
in a condenser, 

MODUS OPERANDI. 

The topography of the urethra should first be well ascertained, and the strictures measured, and a plan for the operation made, with a full knowledge of what it is intended to accomplish. The patient’s suscepti- bility to the galvanic current is to be learned by apply- ing it to the hand or some other part of the body. The posture which the patient should assume during 
ter of slight importance ; accord- ing to his convenience, he may stand, sit, or lie on his 

ders elevated and his knees drawn up. Anesthetics are not used, for no pain should be caused, and the patient should be conscious, so that he 

the operation isa mat 

back, with his shoul 

Behe po 

it also represents the 

9 
; strictures 

ress his sensations. For ih ais = ee z" x 
r “ 

mecan © sj he bougie selected should be 
the size of t ui ugie French) larger than the stricture. This ie 

wi al is then to be introduced into He lee: : 
ro 

ae 

- the bulb is arrested by the ead ee ae 

a -m water and conne : 
-ode, wet with war | ne 

i. pole of the battery, 1s to be cm . ae 

ins in the palm o ient’s skin, either in the p | 
inst the patients skin, igi 

Be ot pressed against the abdomen, the ee 
: : 

e ° 
e 

a other part, to complete the circult. eo ee 

u 
'.. are held in this manner, the current s a He 

a ced very slowly and gradually, parte nee 

Eee until the patient feels a warm and slightly p 
time, sured at the same ng measured ; the current bel ing sensation, 

ie stead The operator must keep the pe ve 

east the stricture, and he will soon find tha a a 

* is taking place, that the stricture yields, en bs 

i asses 
cad the instrument slowly ee on ee 2 

it will fairly jum uction. At times 1 a! 

= If there are more strictures ea ae ae 

1 en ..., ie should be guided in the same way untl ac: 

Oe  ader Then the electrode is to be wit ee 

i, and each stricture well worked out, un a : 

. ga 
at tare is repassed, when the aaa bie ee 

be reduced slowly, cell by cell, e Zero $ a se 

| lectrode to be removed. g 
t till then is the ele a 

a whole operation the electrode must be ee : 

d gently in its place against the obstruc =e 

Ee he bougie wl avoided. T | 
essure or force being tine 

Bie of itself, doing its work by the electrolytic 
five to of the current. A seance may last from 

nty minutes. | . 

ia Babes to show the usual progress, the history 
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. ue | treatment, two cases are here given as a type, Both 
were of unusual severity and long standing, They 
were cured, and in five and three years respectively 
no relapse has taken place. : 

Case I.— Three strictures, of twenty-six years’ dura. 
tion ; retention ; cure ; no relapse. 

T. D., zt. fifty-six, New York, married. January 22. 
1886, was sent to me by Dr. C.S. Wood. Has had 
stricture for twenty-six years. In 1860 a doctor caused 
him agonizing pains by using a strong injection, which 
appears to be the cause of his stricture. Has been 
treated by dilatation off and on. Of late has had spasm _ 
of the bladder and distension, so that he could not 
void urine voluntarily. The urine dribbled away by 
overflow and most of the time he had to use a catheter. 
The stricture closed up more and more till he could 
neither pass a catheter or void urine. On examina- 
tion three strictures were found 3%, 6%, and 1V, 
inches respectively, from the meatus. The last two 
were impassable. With difficulty a filiform guide was . 
introduced. Electrolysis, No. 9 French, tunneled, 
with combination over guide, passed all strictures. 

January 27.—Electrolysis was repeated with a No, 
tr French tunneled, over a filiform guide (5 milliam- 
péres 10 minutes). In the evening came to the house 
in distress, with retention; was not able to pass water. 
A syphon arrangement was made and urine drawn off 
drop by drop. In this manner one and one half pints. 
of muddy urine evacuated, putrid, and loaded with 
pus. | | 

January 28.—At ro a.m. had not been able to pass. 
water. The bladder had been distended to such an 
extent that it had lost-its contractile power. <A 

¥ 

‘ 

“gmail cathet 

at intervals, 

If 

) er was passed, and assisting with syphon 

during one and one half hours fifty-three 

urine were emptied from the bladder. This 

as thick, putrid, with solid masses of disor- 

es \ tinking pus. At 6 P.M. bladder would not 

se ible catheter would not pass. A small silver 

a! as introduced on a guide and twenty-four 

Sa Birnict drawn off, which had a better color, 

tea er. and. contained little pus. | 

Sony. Faradization of bladder, after which 
ty 29. , : | 

h Bcaid pass water. While a guide was in the 
e 

urethra twenty 

ine is | red. e urine 1s Improv «3 , 

q January 30,—Micturition voluntarily. 

February y,—Electrolysis No. 14 French, egg: 

ped tunneled over guide, 4 milliamperes, 7 min- 

ounces of 

ounces passed. Bladder washed out ; 

sha 

Be ariary 3.—Bladder washed out and dilated. 

February 5.—Electrolysis No. 17 French, egg-shaped 

pulb, tunneled over guide, after which he passed a 
") 

tter stream. 
7 

Se pruary 11.—Micturates now voluntarily, says he 

has not passed so good a stream in twenty-six 

years. 

ary 13.—Electrolysis No. 18 tunneled elec- 

de passed very tightly. | 

Beet riary 17.—Now empties the bladder voluntarily 

- and with ease, and no residue is left. 

February 27.—Electrolysis No. 20 French, straight 

acorn bulb. . 

March 16.—Electrolysis No. 21 French. . 

May 31.—Electrolysis No. 23 French, passed well. 

‘The treatment by electrolysis and washing out the 
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‘bladder was continued in the same manner till { 
‘ a when a No. 25 French sound passed easily into the 

bladder and patient felt well, having regained full 
power of his bladder. He objected to further treat. 
ment or a larger caliber of his urethra, as he Was 
perfectly content with his present state of health and 
‘comfort. 

One year after was re-examined ; no relapse, 
1889, November 24 (three years after), re-examined 

with the same result. > | 
1890.—In perfect health. 
Case II.— Four strictures, of eighteen years’ duration 

LTraumatism ; cure; no relapse. 
H. K., zt. forty-two, married, New York City. ° Has 

had strictures for eighteen years, caused by former 
urethritis and accidents. Has also suffered from 
‘cystitis ; received a kick in the perineum by accident. 
Once he used a sound so forcibly that he ruptured 
the urethra. Has been treated off and on, mostly by 
gradual dilatation, without much benefit. “a 

April 9, 1886,—Examination. Bougte & boule meets 
slight indurations and thickenings of the walls of the 
urethra, and is arrested at 5% inches, Sound No. 
12 will not pass this stricture. A filiform guide passes 
easily into the bladder over which a tunneled sound, 
No. 9, ran tightly by electrolytic action. There were 
four strictures at 4, 5%, 61%, and 74 inches from the 
meatus. eee | 

April 15.—Electrolysis ; filiform guide, over which 
a tunneled electrode, No.. 11 French, egg-shaped, was 
used, 4 milliampéres for 8 minutes. It passed through 
all strictures; the hard ring stricture at 6% inches, 
was overcome by slow manipulations and lower- 

ae = pat a = I 3 

2.—Electrolysis with a No. 14 French egg-. 

aaa filiform guide; 7 cells. 
haped bulb, tunneled over a 

S f 

with a current of 4 milliampéres for 15. 

Progress was very slow, but steady,. and. 

assed al 1 e . 

led No. ay, Took 15 minutes to open all stric-. 

- Current 4% milliamperes. | : 

26.—Electrolysis No. 18 French, egg-shape 

- Buide ; ro minutes, 3% milliamperes current: 

ce sed all strictures slowly and steadily. ; 

Be pane >. Electrolysis with a No. 20 French, passed 

Pe cat } minutes, 4 milliamperes. ly into bladder, 8 minutes, 

ise 9.—Electrolysis with a No. 23 egg-shaped bulb ;: 
on ; q 

inutes, 4 milliamperes passed. | 

Ese 17.—Electrolysis No. 25 French, 9 minutes, 4. 

tures: 

illiamperes. 
| 

Sane eer weseal ysis No. 28 French, passed slowly 

nd rather tightly. : : 

* Faly 14.—Electrolysis with No. 28 French, egg 

aped bulb, passed easily. 

Bo ctober 6.—Was re-examined with a No. 28 French, 

and urethra was found well; no trace of strictures. 

found. ; 

1888, May.—Well. 

o8 French electrode found well, without any relapse. 

1890, December 12,—Dr. Lawson age = 

patient died about a year ago in Sharon ee 

from rheumatism, with failure of heart, but that the 

strictures remained cured, without any relapse. 

On re-examination with a No. 
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. The treatment of this case was typical in regard to . Z The acorn set, Fig. 2.—These are for use in the 
its regular progress at each seance, etc. , | 7 of the urethra in certain cases, and 

Beet ix inches [ afi 
INSTRUMENTS. 

One set egg-shaped bulb electrodes, Fig. r; one set a 
short, acorn-shaped bulb electrodes, Fig.2:; one set 
tunneled electrodes, Fig. 3 ; some combination elec. 
trodes, Fig. 4; dougtes & boule, Fig. 5 ; filiform guides 
Fig. 6; galvanic battery, Fig. 7: one milliampére. 
meter, Fig. 8; a few conducting cords ; two handles 
carbon covered, as electrodes.; two or three binding 
screws, Fig, 2. 

These instruments are well made by Waite & 
Bartlett, Geo. Tiemann & Gor, Henry EK, Stammers 
and others. | 

i | 

~ 
a 

——§————— SSO 

Some manufacturers make very faulty instruments 
and even a low price is no recommendation for a useless 
or dangerous article. 

1. Lhe egg-shaped set, Fig. 1—The regular electrodes 
for all ordinary cases have a short curve, an égg-shaped 
metallic bulb at the working end, while at the upper 
end there is around wire rod for the binding screw of 
the negative pole of the battery; the only point not 
Insulated and acting as conductors are these extremi- 
ties, The rest of the electrode must be well] insulated 
smooth, and without inequalities. I considera comical 
bulb objectionable in most cases, as we depend on the 
electrolytic power of absorption, not on force. The 
length of the bulb is proportioned to the size of be 
electrode ; thus, for No. 11 French it is qs Inch, while 
for No. 21 itis inch. The set consists of Nos, I1 4 5, 
4, 17) 1S; -20;:21y 923, a6. 23, and 30 of the renee ; * ae Bacar? scale. 

1 
e consist of Nos. 15, £7, 

"99°98 WAN WWALLS “992 WNYWALLS 

“arg WW WALLS 

Se SS 

‘LLatcava 1 BLIVA \Ili 

Fic. 5 Fiac.6. 

20, 22, 25,27, French. ‘They 



are without a curve, short, and the bulb is aki “4 
shaped. Sometimes it is desirable to gain ground 
entering the contraction first with the point of thea 
electrode, in order to follow more easily with the 
larger part of the acorn ; here this form will do Lo00g 

the largest diameter of the bulb in these cases, ang 
does most service on the withdrawal of the electrode 
when the operator feels best how much work should be 
done. It is also used when the. stricture is near the 
meatus, 2: : 

3. Lhe tunneled electrode, Fig. 3.—These are in Nos. 
9,11, 14, 17, 20, 21, French. They are very important 
for bad, tortuous strictures, and are to be used only by 
the expert operator. The curve is shorter and the 
egg-shaped bulb tunneled so that it may be introduced. 
‘over a filiform guide, Fig. 6. They are on the principle — 
of the tunneled sound invented by Dr. J. W. S. Goulay, 
and were devised by me so that electrolysis and 
tunneled sound could be used simultaneously. Where 
the stricture was impassable with ordinary instruments 
this was used successfully, and passed through the 
stricture without the possibility of making false pas- 
Sages. 

4. The combination electrode, Fig. 4. This is a tunneled 
electrode for extreme cases. Where a. very tight 
stricture is complicated with retention of urine, the in- 
dications are to remove the obstruction and draw off 
the water with one instrument, as the parts are too 
sensitive to tolerate the introduction of two instruments 
in succession. Also, the patient may be benefited 
by washing out the bladder, all of which can be done 
with one introduction of the instrument. The bougie 

Bedetect the 

ie \ work. The action of the electrolysis depends on 

aggravating the disease. 

aa 

is used for preliminary examinations to 

trictures and their location. 3 

antic battery, Fig. 7.—Any good : galvanic 
The galt if the current 1s steady answers our purpose er s . 7 oO ve batt 2 siving shocks by interruptions. A large sur 

: D : : . : without s ‘ll cauterize with more intensity than tery Wl at , 

., i. known caustic, and by using the necessary any or 

in <A el ul | 

amount of electric current thus generated, the sphere 

of action is enlarged and too much inflammation of 

the surrounding healthy tissues may supervene, thus 

No action should ever de- 

stroy healthy tissue, and the concentration of the eleg- 

tric current should be strictly confined to the diseased 

locality. The battery works to advantage— 

1, The intensity of the current can be augmented 
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gradually, cell by cell, without any interruption of (, 
current, so that the patient will hardly perceive the 
increase of intensity, 

2, The quantity of electricity is reduced to a point 

very limited space. I generally use a carbon-zing 

rent is steady, theslide easily moved without interrup. 
tion of the current. The cells I have had made of 
hard rubber, which are preferable to glass, because 
they are lighter, do not break so easily, and, on 
account of their thinner walls, contain more fluid. 

before under ‘‘ Measurement of Electricity.” As the 
_ expense for this instrument is small, and its use now. 

1 TESS | NS a | = ey 
mut i 

i H ae ' % : RQ) | 
= oe = =m Fame 

wor a 

adays absolutely necessary, every operater should 
possess one. 3 | 

Recapitulation of rules, as a safe guide for practi- 
_tioners who wish to adopt the treatment of electrolysis 
in strictures of the urethra : 

sufficient to produce the most intense action on a a 

a a strong. battery. The make is immaterial so long as the cur. : 

Lhe milliamperemeter, Fig. 8, has been mentioned 

19 

: good galvanic battery will do which has 
eI. cats and is steady in its action ; the 20 cell 

pera! zinc and carbon elements is an excellent 
pattery | 

; -yment and sufficient for the beginner. 
rie quid for the battery ought not to be used 
r, 

Auxiliary instruments are important to the ex- 

: put not necessary for the beginner. However, a 

Be spéremeter to measure the current 1s now 1m- 
mil 

oe: the positive pole a carbon electrode is used, 

4 om with sponge, moistened with hot water and 

a firmly against the cutaneous surface of the 
at's hand, thigh, or abdomen. | | 

_ For the absorption of the stricture the negative 

e used. 

vs ae bougies are firm sounds, insulated 

. Bis a mass of hard-baked rubber. The extremity 1S 

a bulb, which is the acting part in contact with the 

stricture. Four varieties are now in use. 3 

7. The curve of the electrode should be short ; 

s are mistakes. 

a Be platés must be immersed in the fluid before 

the electrodes are placed on the patient, and raised 

again after the electrodes have been removed. : 

g. All operations must begin and end while the 

4 battery is at zero, increasing and decreasing the cur- 

~rent slowly and gradually one cell at a time, avoid- 

ing any shock to the patient. one 

10, Before operating, the susceptibility of the pa-. 

tient to the current should be ascertained. 

Me at. The problem is to absorb the stricture, not to 

cauterize, burn, or destroy tissues. 
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12. Weak currents at long intervals, 
13. In most cases a current of six cells, or fr 

| td 

OM two 

2S es 
> 

usand, and very cheap. Some have even 
> 

sy the tho andom instruments which they sell DD 

“manufactured at r des. for which I am not responsi- and a half to five milliampéres, will do the work, bug 4 Newman’s i. Pe cay ee ae: it must be regulated according to the work to be done. a Bic and deny - ctive instruments with which no- 14. T’he seances should be at intervals, not too fre. i Maye seen many C© ae cvation correctly. Porane 
quent in succession, about once a week average ; angi a pody could perform | | each lasting from five to twenty minutes, 

15. The best position for the patient to assume dur. 
ing the operation is that which is most comfor 
himself and to the operator. 
tion, although the recumbent or others may be used. 

16, Anesthetics I like to avoid; I want the 
conscious, so that he can tell how he feels, 
times and exceptionally cocaine may be used. 

17. Force should never be used ; 

table to 

Some. 

the bougie must 
be guided inthe most gentle way ; the electricity alone - 
must be allowed to do the work. 
haemorrhage. 

18. During one seance two electrodes in succe Ssion 
should never be used. 

Ig. All strictures are amenable to treatment by 
electrolysis. 

20. Pain should never be inflicted by the use of 
electrolysis ; therefore it should not be applied when 
the urethra is in an acute, or even sub-acute inflamma- 
tory condition. 

21. The electrodes should not be greased with sub- 
stances which are non-conductors and would insulate, 

22. For ordinary strictures, the size of the bougie 
selected should be three numbers (French) larger than 
the stricture. | 

Since my method has become popular, some instru- 
ment makers have sold an inferior and faulty article 

I prefer the erect Posi. 

patient | 

Avoid causing 

other reasons, itis a wonder that more oe 

] and Be norsed. Electrodes in which the metal bu 

ad ‘ed to the stem are always dangerous, and 
me screw 
Bald. never be manufactured. 

THE ADVANTAGES OF ELECTROLYSIS. 

,. Electrolysis is applicable to all strictures In any 

:. eis vi pass and enlarge any strictures, 

De othe: instruments or the skill of surgeons fail, 

Fact I have often demonstrated. 

It causes no pain or inconvenience. 

‘i It is devoid of danger. 

5. It is not followed by 

other unpleasant consequence. 

_ It relieves at once. | , : 

The patient is not prevented from attending his 

‘daily work or business, and can earn his living, while 

under treatment, without restraint. 

8. No relapse takes place. 

hemorrhage, fever, or any 

‘i OLD 
DIFFERENCES BETWEEN THE PRESENT AND THE 

| METHOD OF ELECTROLYSIS. 

: From the foregoing description it will be seen that 

he present method, as practiced for the past twenty 
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6, THE COMBINATION ELECTRODE. 

Ra tae An emergency nee 

Pearce not adapted on modern principles, 

years, differs in many points from the method ie between the years 1847 and 1870. The medical] pr Formerly, and authors of the last decade ha 
ess q 

gue ee ey lectrode with a 
; Rered bladder was to combining the elec ve kindly acknowy. ae and Pe, tunneled sound and a catheter, edged this, and the following comparison will j] the urine i at the same time, with 

a ge Se ee to relieve re- 

‘ tention, to absorb and ee 

the stricture, and guide ys: 

instrument through the right . 

channel, making false passages 

an impossibility. 

lus. trate these differences : : | 

OLD METHOD. NEWMAN'S METHOp. 

I. CURRENTS, 

ES. 
Strong currents, which acted Weak currents, which absorb 

eee f negative pole and no 
as a cautery, destroyed tissue, by a- chemical decomposition 

Shee m einen and ‘after 
and formed a cicatrization. without causing cauterization 

ae or cicatrices. 
seances. 

, saye method is given by 
2. INTERVAL BETWEEN SEANCES, 

A graphic description of the old 
ich he dis- ~ Pittel in his work on Strictures, p. 173, 1m which ie 

P tly savs that he usea the positive pole fet Be 

. Be ive and the negative (zinc) externa a 

: that he destroyed the stricture In one $1 : : ee 

: ietization: No wonder: that such a metho 

i d d by him aned by : . 
led and was conden 

e 

Se eanch operators of the old method oe 1 a | 

66 ealvano-caustique, ’ which also proves eave i 

lectric cur é 1 
terize with strong e . 

tended to cau 
ae 

‘s unfortunate that even nowadays many a 

Short intervals, causing new Long intervals, preventin inflammations, coupe d coupe, inflammation and allowing res. 
titution. 

3. SELECTION OF BATTERY, 

Batteries without a fixed po- 
tential, large cells, large ele- 
ments, strong acid fluid, caus- 
ing cauterization, 

N. B.—Some operators, how- 
ever, have used smaller ele- 
ments, 

Improved batteries, with a 
current of moderate intensity, 
but a fixed potential on which 
depends the results ; too high a 
potential is injurious ; too low 
a potential is ineffective, 

4. ELECTRODES, 

t take the method that they do no 
Uncertain copper wires coy- An established electrode, _ pressed aa oo: ive the difference between 

ered by an elastic catheter, un- firm, well polished, with an trouble to read and percelv certain in action. egg-shaped bulb, a fixed short 
curve, well insulated, except at } 

e 5 
] 

at a : 
ization.’ n ideas are In par 

of “cauterization.” Such mistake ) mes | 

the reason, why some make objections to \ 
2 

they do not understand. | 
5. TUNNELED ELECTRODES, 

No tunneled electrode. No 
filiform guides, False pas- 
sages possible. 

The electrode sound tun- £ neled, in order to combine the - electrolysis with the passage on 
a guide, to be used in almost 
impassable strictures, making 
false passages an impossibility, 

| OBJECTIONS. | 
rome i | 

In reality there can be no valid OPS pe: 

use of electrolysis in the treatment of urethral s 
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tures, and those which have been raised fr 
time came either from men entirely igno 
fundamental physical laws of electricity, 
who had a personal interest or feeling in the Matter. To the latter class of the Opposition belong some sun geons of high standing, who are wedded to the knife, and, not having tested electrolysis, are opposed to an innovation ; and even if they knew well the efticacy of electrolysis would cut anyway, because they have been so accustomed for many years. Most of the op. jections are either entirely unfounded and based on 

om tim 

or from those 

e to 
- 

! 

q 

false theories, or are too trivial and ludicrous to be 
considered. 

One friend objects to the treatment, because it does not always cure a prostatitis or any other discharge. Of course, it does not always, and discharges will only 
be cured if their existence is caused by the Stricture ; but if there are granulations, or other causes, our electrolytic treatment has nothing to do with it. Some are grieved to hear, that in order to succeed it ig. necessary to understand electricity and the handling of the genito-urinary instruments. Now there js scarcely a profession, business, or even mechanical pursuit which can be exercised without an apprentice- ship, and in any vocation expertness is needed to be successful. The same objection could be raised to any operation, or even to the practice of medicine, 

If operators who are unskilled or careless fail in their undertakings, it does not condemn an acknowledged good operation. A London surgeon does not like the long intervals between seances, but gives no reason for his dislike. If necessary, he may operate at shorter periods, as I have shown in the report of cases that I 

~ have Ope 

~comforta 

men 

~ consi 

advise, always pra 

‘of from 2% to 5 

-ated on in intervals of two days. My recom- 

a 2 longer intervals is made for the conven- 

East ure of the patient, who generally is made 

: Pe ser one operation, and for that reason 

intervals rather an advantage. One 0 

¢ ae friends, who is most persistent in his 

eo my method, argues as follows: ¥ 

- lysis is a heat; heat burns; burns make 

i  strices make: every stricture worse ; 

Be ectrol sis is no good.’”’ Now that gentleman 

. =. Sy better, after having read my articles on 

 .., ; nd heard my explanations. I distinctly 

ee ctice, and insist upon weak currents 

ES ijaminaves so that-the electrolysis 

decomposition by absorption, which 

jence av 

my disti 

acts as a chemical 
3 

tissues, | ns or destroys 
never bur ntlemen use too strong currents, or the 

e Fesome ¢g 

vncitive instead of the negative pole, they make gross 

Boake and must necessarily fail, They destroy 

- d ruin their patients. If professors and 

Be havi made such mistakes and failures, it is to 

... - but does not harm the reputation of a 

a en. d approved by acknowledged successes all 

a Fergonta in avery great number of cases. It 1s 

Be caen ludicrous to read the report : a net 

ivete : tricity with a - 

a Be ic ae one which cauterize 

Benoa of electrolyze, he shows that the Te ee 

Be sause the thermometer is wraps oe a 7 . 

fraid to burn every the f hi 

| Be which certainly must have a higher 

ature ? «: aes ie 

| ‘ Other similar objections I answer by stating tha 



26 
RG 7 

have used the endoscope in observing strictures FY a period of over twenty years; that I have m aie 4 
ments on dogs, and have proven My assertions bya Vivisections, post-mortems, and by a great number o¢ : successful cases, many of which have been re-examin 

after a period of from three to eleven years without a relapse of the cured stricture having been found, and 
that similar reports and observations have been made 
by many other surgeons. 

Similar objections were raised in. Lond 
Steavenson and Bruce Clarke read a pap 
ject before the Royal Medical and Chiru 
when the report of my 100 cases “ without relapse’? 
was alluded to. One speaker sarcastically observed - “It is a very remarkable fact about Dr. Newman’s 
cases that they were all successful.” My answer to ~ this was brought out by Dr. Steavenson in an article in _ 
the British Medical Journal, July 23, 1887, P- 173, as 
follows: “ That critic overlooks the fact, that, in the 
selections of those 100 cases, the first essential] point. 
was that they were discharged as cured, in order to 
see whether or not arelapse would take place. 
hundred cases were naturally not consecutive cases, 
but were collected chronologically, and had to meet 
the following conditions : : 

1, The patients were to have been under treatment 
regularly and for a reasonable time. 

2, They were to have been discharged as cured, or 
at least so improved that the patients were content 
with the result, and did not wish any further treat- 
ment or improvement, 

3. They were to be cases that were heard of after- 
ward by reliable information, mostly re-examined by 

ade Experi. ; 

on When Drs 

er On the syp- 

rgical Society, 

Those 

Bo larg 

- 2 —- : a4 

a 

4 family physician, or by Dr. Newman himself. mf 

these patients came repeatedly for such re- 

That a reasonable time had been allowed ble. 
My discharge when cured and paacsloeys nese ms 

which in these cases was respectlv 

oc, f “no relapse” was that the same sized 

om a in the re-examination which passed 

a ee at the close of the treatment ; that is, if 

a a of the urethra had been enlarged to a No. 

the cal ch) the same No. 26 passed again after the 

4 ems three to eleven years. All these facts 

ae ., distinctly stated, and those skeptical crit- 

Me . wverlocked the facts, and therefore have been 

sou 

ics h 

a ‘5 it advisable to use gradually larger and 

er electrodes? This is a question by ae. 

who wants to prove thereby that pinkie 

the caliber was done by pressure. en 

icity ly a certain work in 

s BE a conia be impossible to subject the 

i. 0 such increased work, and to such prolon- 

time in one seance, without doing great harm. 

es just as well ask why you eat three meals a 

Bay, and why not eat once a week, by peels 

one meals at once. It is considered a goor a 

vlarge the caliber of the urethra by three sizes 

Ee. a” And when such three size larger sound — 

: Pot through a stricture, but beet =" 

action of electrolysis, no pressure ae ne! ee, 

best proof that the electrolysis did suc es re 

a dilatation. This I have often demonstrated. 
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sides, how can the intelligent interrogator expect thi, 
a stricture which will only admit a No. 9 sound 
be taken grip of by a large bulb like No.:28? Such g 
large bulb, acting as the negative pole, could only enter 
‘the healthy part of the urethra with its tip, act thers 
on healthy tissue, which would do harm, and not im. 
prove the diseased part. No; we want size for the 
‘electrode, which, with its tip, reaches the beginning of 
the stricture, engages itself therein, and enlarges the 
caliber by degrees, by means of its chemical action, 
‘until it is sufficiently large that the electrode wil] pass 
the stricture, making it three sizes greater than before 
the operation. -According to the nature of the strict- 
ure, an electrode two to four sizes larger, French 
scale, may be used for one seance, and this must be 
considered a very good result. Another eminent gen- 
tleman finds fault that no endoscope has been used, 
and that American writers have not given enough de- 
tails with regard to the size, nature and position of 
the stricture. He also described one case of his own | 
as a failure. No wonder he failed, because he in 
reality practiced electro-puncture, and not electrolysis, 
and a contraction naturally followed. Neither are his 
‘objections justified, as I have in my tabular statistics, 
as well as in other reports of cases, stated details, as 
patients’ first visit, cause, duration, complication, na- 
ture, number, size and seat of stricture, etc. I also 
have used the endoscope for twenty years, and made 
use of it in the treatment of strictures, when it was 
indicated, to gain furtherinformation. I have still to 
hear of a really valid objection ; but onthe contrary 
I can state decided advantages of the electrolysis. 

» Can . 

will be very rare. 

-- FAILURES. hg on oe 

ies in the treatment, as described above, are: 

rried out by the operator as well as his. 

t to be no failures,:or at least they: 

It is, however, an undeniable fact: 

failures have been reported, even by medical mer 

‘ standing. The cause of such failures in most 

Bierances could be traced to bad management, be 

Bich all rules of physical laws and surgical dexterity 

i a ignored. In brief, the cause of such failures. 
we 

ends on: | . | | 

a The operator: his incompetency, carelessness, 

Eat of patience, mismanagement of the case, or 4a. 

af . 

wrong diagnosis. ; 

2, Faulty instruments ; and, 

3, The patient himself, in not following orders or 

‘Ifthe 2 

carefully carried ) 

atient, there ough 

th 
in good 

being tampered with. 

In most cases I have pointed out to wai 

the mistakes they made, and some of peta | 

afterward in new trials. I often have seen ae ey 

constructed instruments, which no one | a a 

able to pass through a urethra. It cannot be 2 . 

much urged to procure the best eae ee 

they cost a little more. The: price of oe a 

ment should be no object, compared with the aes ae 

which a cheap tool can do. In former papers 0 me 

writer the causes of failure have been treated oe : 

detail. Among these papers may be mentioned, ee 

Years’ experience in the Treatment of ee 

Urethra by Electrolysis.”* “Is Electrolysis a Kat 

* New York Medical Record, August 12 and 13, 18825. 
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inthe Treatment of Urethral Strictures ?” * 
and Failure of Electrolysis in Urethral Strictures,”’ “A Defense of Electrolysis in Urethral Strictures,” and 
avery good article, is written by Dr. G. C. H. Meier t “Why Electrolytic Treatment 
Succeed in all Hands.” § 

Sw 
? 

) 

6¢ 

Success 

of Stricture does not 

RELAPSES. 

One of the advantages of this Operation is, 
when a stricture is cured, as a rule no 
place. Many reports by different operators have con- 
firmed this statement, and the perusal of the follo 
papers will be particularly interesting : 

that 

wing 

“ Tabular Statistics of One Hundred cases of Urethral Stricture, | treated by Electrolysis without Relapse,” || a paper read before the section in surgery, at tl 1e€ meeting of the American Medical Association in Cleveland, June 6, 1883, and also “ Synopsis of the Second Hundred Cases of Urethral Stricture treated by Electrolysis,’ read June, 1887, at the annual meeting of the Ameri- can Medical Association in Chicago. 
These statistics have been explained. A few opera- 

tors, however, have found in their 
relapses have occurred, and the quest 
arises wheth 

practice: that 
ion naturally 

er such reports do not contradict the 
former statement of the writer, that relapse does not take place. There is scarcely a rule without an 
exception and there is hardly an operation which may 

* Medical Record, September 25, 1886, 
t Philadelphia Medical Ttmes, December 15, 1888, 
t Medical Register, Philadelphia, January 5, 1889. 
§ [nternational Journal of Surgery, October, 1888. 
| New England Medical Monthly, August, 1885. 
Journal American Medical Association, September 24, 1887. 

relapse takes - 

% 

4 
La 

- 

a: 

no 
circumstances. 

. mi 
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itant 
netimes fail from some unforeseen concomite 

ah In the operation under consideration 

| have are very rare, and when they occur ol 

Me anced by the very same causes tree pa 

; 
ail- 

‘it Be ioned under the causes of digaen | 

 . ferred to. It is safe to state th 
heretofore re 

seis 

:.. will not occur when the patient has bee we 

. s cured. The conditions are that ie S rn 

: 3 avin sse must be.treated until they are cured by - 

a: d healthy tissues, all the fibrinous, cart = 
. | : 

Be cad cicatricial encroachments entirely re fh 

the size of the caliber sufficiently peat os 
re) 

; 

* necessary that the caliber be enlarged ig i be 

" to its normal size 5 en | numbers, and not ev , He 

Bech a caliber that the patient can ahs ee 

x turate, and that the bladder 1s not forced to ie 

‘ | Ee painful contraction In order vee r 
le 

* of the water, which must be expelled for its 
>! 

and rest. . ee 

Sri: is generally accomplished after an ed fie 

sed easily, 8 French scale has pas 

Fe aally d_ well 
Be conally some patients may be declare 
€ 

: ients 
after the passage of a No. 23, and some other patien so 

need a larger caliber, until they can be ae if 

As many patients absent themselves att oe 

a nt, when they feel comfortable, and wit ou 

Be cured 3 natural consequence that the stric- 

ei ee in, and such patients return 

.. a ee aoe to another eee 

Pains “ the electrolytic panne eee : 

. relapse. While such cases have ee 

Bot be called a relapse in its true ‘meaning. — 
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A history of the following typical case will servde ) 
an illustration. 

Case IV. Stricture of fifteen years’ standing. 
9:05) B,, .2ot. forty-six years, single, came under ie my treatment October 17, 1882. Has had successive ureth. 

ritis, and for years a discharge continued. Is suff 
now from strictures of fifteen years’ standing. Has 
been treated off and on by dilatation, with a little 
temporary relief. Patient is depressed and anzmic ; 
appetite is capricious; bowels regular. At the present 
time patient cannot urinate in a full stream, and only 
by straining can make the urine come in driblets. | nN 
fact there is an incontinence of urine to such an’ 
unpleasant degree that he is obliged to wear a 
urinal. : 
Lixamination.—Bougie & boule meets a mass of hard 

strictures in succession, through which the bougie, ° 
passed only by manipulations and with difficul ty.. 
The bougie, a No. 12 French, was arrested by 
another stricture at 5 Inches from the meatus. On 
further examinations with a small filiform bougie four 
distinct strictures were found as follows - First 
stricture at 3% inches from meatus ; second stricture 
at 5 inches from meatus, very hard and nearly one 
inch long ; third stricture at 6% inches from meatus; 
fourth stricture at 8 inches from meatus. | 

Electrolysis over filiform guide with a tunneled elec- 
trode, No. 9 French, as a negative pole in urethra. 
Eleven cells were used for 7 minutes, in which time 
the electrode passed slowly all strictures and entered 
the bladder. Strictures were very hard and tight. 

October 27.—Second electrolysis. Filiform: guide 
was arrested and entered lacunz. Fearing that per- 

ering» 

S Gyritation, } 
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e with the filiform would cause too much 

t was withdrawn. | : 

mlectrolysis Was applied direct witha No. 14 French, 

a ed bulb. Seven cells were used ; third stric- 

cy tight, and fourth runs tortuously to the 

BP ide Electrode passed all strictures ; operation 
ment site. 

Jasted 8 minutes. 
Nia 

November 3.—Third electrolysis. No. 17 #1 ; 

S 
shaped bulb passes very slowly, but in 10 ane = 

# enlarged all strictures and passed into bladder ; 
a 

~ geveranc 

used. 

@: € . 

t until date has gained fifteen pounds, which 
n 7 : 

a shim upto his normal weight. Urine pa 
in 
. A . pladderis fully under his control, and the noe 

ee rded He is certainly not cured, but neverthe is. 
will go South to-morrow. | 

se, Biutede five years’ absence returns from the 
oo7.— 

South. Has been comfortable for a few years, but 
outh. 

strictures have gradually contracted, so that on presen- 

tion he has retention. ! : 

. June 24 —Filiform guide enters with difficulty, over 

hich No. 17 electrode -will not pass. Electrolysis 
ial ‘ 

. ° 
" 

had to be commenced again with a No. 9 French ee 
1 : ane | 

pination electrode, which passed strictures, and then 

two quarts of urine were drawn off. | Pe. 

During three seances July 5, g,and. ray the a : 

the urethra had been enlarged to No. a7 sae ‘ 

Patient feels so well that he goes off again, this time to 

Bermuda. 
, 

~_+888-—Returns from Bermuda after one years 

absence. Strictures have contracted, as was to be ex- 

pected ; this time only to No. 'T. 
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not be measured accurately, and that 

the same individual at different times will 

- o different results. There is a diversity of opinions 

an he average size of a normal urethra, some plac- 

4 4 ; ? higher number of sounds than others, and 

a city varies according to the forms of the in- 

ei: upon which the calculations are pepeerens 

rhe following diagrams are made from measure- 

ments of instruments in actual use. The first two, 

34 S | 
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| | June 12, 15 and 19,—In three seances of clectrolfeig 
| the strictures were again enlarged to No. 17 French. 

A current from 4 to 5 milliampéres was used, each 
i seance lasting 8 to 10 minutes. | | 
| | 1889.—After another year’s absence patient appears — 

i: again.  Strictures have contracted, only a little an 
than could be expected. From October Io till Wee 
vember 4 four seances of electrolysis enlarged Stric- 
tures to No. 21 French. | 

1890,—After the usual one year absence returns 
| again. Has suffered much from rheumatic gout and 
i strictures have contracted to No. 14 French. ) 
| October 18 and 31.—Has two electrolytic applica. ” 
| 

i 

Beissues can 
measures of 

_ tions and disappears. 
‘ti No case could present worse features than this: 
ii almost callous multiple strictures, so small that no 

stream would pass, impermeable to the passage of > 
instruments, complicated with rheumatic gout. The 
electrolysis did its work, but the patient did not wait 
until he was cured, and during his absence gouty. 
inflammations formed new impediments. This illus- 
trates that strictures benefited, but not cured, may. 79 | 
form again ; but this new formation cannot be termed | 
a relapse, or a failure. | 

Fic. 9. 

figures, 9 and ro, represent the ordinary steel sounds, 

| aT ED QUESTION Y. - | which are conical at the end, and the aces iS eX- 
a ; : . f est part of the stem In the diagnosis and treatment of strictures con- A pressed by the size of the largest p b jerk 
| 3 ’ | al difference of from 6 to 3 numbers in stitute an important factor in the subject under , ae making a re | 

. different parts of the instrument. ; eo The latter two figures, 11 and 12, represent . 

a? umbered at its bu divergent conclusions. Some have adopted certain ie trodes which have full size, as n 
: , : mape . ice that in the steel measurements as a basis for the calculation of the size ma f end. It will be seen = a ae sndlgcnniiia te 

of a normal urethra. Others contend that erectile sounds a No. 38 is at its comica ; 

consideration. On many points teachers and authori- 
| ties disagree, and consequently arrive at widely 
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this tapering end making a difference of toe 
nine numbers respectively.* | 

Therefore the No. 32 French electrode is, at ape 
end, as large as the No. 4o steel sound. Hence, the 
diversity of opinion above referred to is in a gre 
measure explained by these diagrams, especiall 
relation to the treatment by electrolysis. 

There are differences of opinion on the question 
of what constitutes a stricture, its description and 

Fig. 10,— Figs. 9 and 10, the ordinary Steel Sound. 

divisions. Some cannot recognize a spasmodic stric- 
ture, because a spasm is not a stricture, and the 
treatment for either must be different. In regard to 
treatment of strictures, also, the opinions are divided. 
Urethrotomy has been an acknowledged treatment, 
and its adherents condemn every other method, and 
are particularly opposed to electrolysis. The latter 
way of treatment, nevertheless, is an acknowledged 
success nowadays, and the following quotations will 
Bee a eer ee wee triretore oak pire er 

* Figures g, 10, 11, 12. 9; 4 9 

r Lhe a show it. 

~a , internal urethro 

yY tao 

‘pr. John Harvey Girdner says in his ieee! 

“The Rational Treatment of . Strictures of the 

ig a 

Oe endpoint of antisepsis, the operation of 

 , tomy is a most glaring inconsistency, 

‘olation of the known laws of nature as apphed 

a part of the organism. You cannot cut a 
to 

PFiGs Ti. 

stricture internally without at the same time cutting 

some of the sound tissue in its neighborhood. ae 

“Should the patient escape these dangers: of infec- 

‘tion, the worst is to follow, for, after this traumatism, 
> 

nature adopts her old method of presen eis ae 

tegrity of the urethra, and deposits more pele a s 

seat of the stricture, and in the adjoining s in 

tissue, which in time organizes and contracts, ae sie 

the old stricture, but a tighter one 1s formed, an 

*~ jast state of that urethra is worse than the first. 

* Medical News, July 14, 1888, p. 39- 
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; y Another question is what constitutes @ Ris 

stricture. Some insist that a cure must have restored 
to theurethra its so-called normal size, without Tegard 
to any future contraction, while others are Satisfj ed when the urethra is so much enlarged that the patie 

Of ‘ 
g twenty 

“cases W 
dreds © 
pecause the nt 1s content, feels well, can pass a good stream, has 

inconvenience, and does not wish any more impro 

WAITE & BARTLETT M | 

Fic. 12.—Figs. 11 and 12, Newman’s Electrodes. 

ment. In the latter case it does not matter what S1ze 
the urethra attains if it only remains well without a 
relapse. | 

As long as such questions are not settled, there will] 
be a disagreement among medical authorities, but the 
vital point is that the treatment must be called suc- 
cessful if the patient is well and content. 

THE SUCCESS OF ELECTROLYSIS. 

In the treatment of urethral stricture is well estab- 
lished by reports of thousands of cases, and acknowl- 
edged by all authors of modern works on electrici ty, 
and others. 

no 

Ve 

—— . 39 

: ; racticed this method successfully for 

pee ae off and on have honestly reported 

. -. complete for such purpose. | Hun- 

_ could not be used for publication, 

. ee were too incomplete ; many having 

a ide in consultation, or operated on 

.. 
sight of 

am few times ; many were lost sig ; 
E or. 4 only onc 

most all of the charity cases in hospital and 
* and aim 

were unknown by name. The hterature 

ee cub; ct. and hosts of successful operators, 

ae SS ie an editorial of the Mew England 

a BS ieanihy December, 1887, which is worthy of 

a and proves beyond peradventure the success 
erusal, ; reture: 

lectrolysis in the treatment of urethral stric 
of ele 

‘dence comes almost daily from honest a 

ro: rly were skeptics, or failed at first, and a 

a Be tacit successes. Among the latter, as an 

ot - “ae of notice, the valuable article of .F. 

Be ca Edwards, F.R.C.S., surgeon to ne baba: 

Bos nd surgeon to the out-patien 

Be spina for renig etc. (Medical Press and 

Baer, April 11, 1888), from which I take the hberty 

hen some two and a half years ago, the treat- 

t of urethral stricture by electrolysi
s was ip bs 

> friends, Dr. Steavenson and Mr. Bruce Clarke, 

ee : ia to test its merits from the published re- 

es a brilliant series of cases by Dr. ened 

“ York, I determined to tryit here a ot a ; 

. more pipecially in cases of ete dae moe “i 

able stricture, which in the usual oie ‘ nie: 

submitted to some cutting operation, atten p 
ni oe 

by risk of life, at all events necessitating detention 1 
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the hospital for one or more weeks, a loss of tind’ 
which is of great moment to many, and most can te ; I 
aord: .. . There is yet another reason why I have 
selected only the severer forms of stricture in which t 
test the capabilities of thismethod. It is in order th ; | a 
es should be no room for an objection which } 
as es aan In the table of cases before yoy 

most of the strictures were of ] ong duration 
multiple. ‘ a 

“ Now th ‘J ) | : ese strictures were no myths, nor was their 
resilient character open to doubt, some of them having 
been in the hospital under my colleagues, while Others © 
had been under the care of well-known hospital st 
geons. The number of strictures, their caliber ai 
distance from the meatus, has been noted and : 
result of treatment given, I trust, with im a 
tality ae ae The first I treated with the aid of : 
friend, Dr. Steavenson, and so struck was I with a 
result obtained that I hastened to give electrolysis : 
fair trialat this hospital. The patient had been de : 
me two and a half years previously with three a 
tures, which, after a month’s treatment, I succeeded s 
dilating to No.25. In February, 1886, he came to me 
again for stricture, but on this occasion I was unable 
to dilate the sub-pubic one by passing bougies. This 
then I conceived to be a good test case for the new 
treatment. For the result I have put down cured, as 
51x months afterward, although he had undersonenee 
treatment in the mean time, I found no sign of Stee 
ture after carefully examining his urethra.” 

I am well sustained in my report of several hundred 
cases by a record of numerous cases of an array of 
physicians from all parts of the world, among whom I 

Z will mention, Dr 

Meier, F. F. Dickma 

Craft, A. J. Wol 

‘ 4 

s. W. F. Hutchinson, T. F. Frank, 

ince, Jacob Butler, J. M. Glass, A. T. Doug- 

Farrand, A. J. Wolff, J. B. Green, Gr ee 

n, R. J. Nunn, T. F. Sanders, J. 

ff, Jr. W. C. Wile, Benson, Edw. J. 

th, R. W.St. Clair, J. H. Kellogg, G. W.D. Pat- 

v. H. Burchard, L. Wolf, J. J. Berry, W. T. 

David Pr 

lass, 1), O. 

Sml 

terson, © 

Belfield, Geo. E. Pitzer, D. A. Bryce, G. W. Overall, 

feo. H. Rohé, Bark, M.S. Tremain, A. A. Shuford, 

Oe McCoy, A. P. Sampson, J. D. L. Davis, Hunne, 

E. S. Stephens, Booth, H. Graff, W. H. Walling, C. P. 

Thayer, Sutcliffe, Reynolds, Biedler, Dake, in the 

United States; next comes Canada with Drs. C. R. 

Dickson, J. J. Cassidy, A. Lapthorn Smith, and 

eminent surgeons in Great Britain ; among them are 

particularly W. E. Steavenson, W. Bruce Clarke, Edwin 

Morton, J. T. Hayes, etc. Dr. Semeleder in Mexico, 

Dr. Leon Danion in Paris, Dr. H. Park in Shanghai. 

Two letters from Doctor Wile of Danbury and his 

patient, a physician, are reproduced here by permis- 

gion. 

a DANBuRY, Conn., November 24, 1888. 

My DEAR DOCTOR : : . 

In reply to your conrteous note of November 24, I will state 

that I have seen cases successfully treated by you. Cases of 

of the urethra which I have examined before and after 
stricture 

I know organic stricture existed and that they were 
treatment. 

cured. 

I have already treated about fifty cases myself, and all, except 

ue to masturbation or of neurotic 
spasmodic stricture and those d 

or so much relieved that all the 
origin, have been either cured 

objectionable symptoms have disappeared and the patient passed 

a full stream with no inconvenience whatever, and gave up the 

treatment of his own accord. ‘This I consider one of the greatest 

drawbacks to electrolysis, that the treatment is so painless, and 
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the relief so sudden, the patients consider themselves wel] befor ji FE , 
they are; consequently there is re-contraction, and the 
counted against the method by those who Oppose it, 
Wednesday evening, before the Danbury Medical Society, I 
a paper on this subject, and demonstrating its utility by oper 
upon a patient of Dr. Brown’s of this city, passing with the 
galvanic current in fifteen minutes a No, 20 electrode, where three 
weeks before, when Dr. Brown first brought him to me, we could 
with the utmost difficulty pass a filiform bougie ; thus demonstrat. 
ing by test, that in four seances I had dilated painlessly from 
almost nothing to a No. 20 French, 

The patient was a hack driver, and, according to his own his 
tory, given that evening before twenty or more physicians, he haq 

£ase ig 
Last 
read 

never had a moment’s pain or inconvenience, and had attended 
to his duties right straight along. I have on the table before me 
a letter from an eminent physician of Maryland, who came to me. 
while in Philadelphia, for a stricture which proved to be two, 
inches and one quarter long, 

He is sixty-seven years old, and it took me seven seances witha 
No. 11 French tunneled electrode, threaded on a filiform bougie, 
to get through. This was the largest instrument that could be 
introduced at the time of my first seeing him. It took him three 
minutes and a quarter at that time to micturate. In reply toa 
letter from me he says : 

‘ ‘“ October 1, 1888, 
“" Dear Doctor : Ycur favor of —was received, and I was glad 

to hear from you. I have been thinking of writing to you for 
several months, but have b2cn so on the go that I neglected it, I 
have been gone most of the time since early summer, and arrived 
home a few weeks ago from an extended tour through Canada, the 
White Mountains, etc. I think (thanks to your skillful treatment) 
I am perfectly well of the stricture. Have not used the battery’ 
for four months ; but pass No. 30 electrode every six weeks, with- 
out the slighest trouble, and without meeting with the least resist- 
ance anywhere in the urethral canal. If I did not know from 
previous experience, I could not tell in what part of the canal the 
stricture had been located. The stream is round and full; all 
irritability of the bladder is gone ; and what is best of all, I have 

ating 

-> 

, ot had an attack of 

— 
4 

the gout since the first seance, which is now 

onths : having never had over four months to elapse 

ae - an i previous to the electrolysis, for the last three 

Of Pcs, I cannot say positively that the removal 7 

hich was hard and dense, and had existed since : 

a that I have been exempt from the gout ; but I firmly 

My feet are not now tender at all, and I can ee 

nt as I could in my boyish days. I have not she 

health at all; but for pleasure and the gratifica- 

I never used more than seven cells ; and, 

years. 

stricture, 
is the reason 

believe it. 

shoes as tig 

traveling for my ... 

a ‘el ae Bcc never went beyond five. ‘The last time i 
after 

duced the No. 30 electrode, which was. a week ago, mie 

De ua Japsed since its previous introduction, owing to being 

= T aid not encounter the slightest trouble, pain, or Incon- 

a ‘ts introduction, and did it as quickly as you could 

- teoduce an ordinary catheter into a perfectly normal urethra. 

ar I mean I did it without using the battery at all. Wea 

M eid ir dense and hard and long-standing the stricture 

a ee -six years), and how the smallest electrode could 

ae ee ind even found it difficult to pass a filiform bougie, 

ae results have been simply marvelous. And no ae 

. is said or who disputes the efficacy . ore ee : 

I wi it every time, for 

ew. ees ie have been proved beyond the 

i. * doubt, under my own observation, and in my own 

. Y am. renee that, to accomplish the best results from 

i ‘s in urethral stricture, the seances ought not to be very 

et ics I should say two weeks, unless Aion 

. eh that the patient could not be gotten at ce ee a 

It will be seen that I withhold the gentleman's eau i 

e can be vouched for by Prof. Shoemaker, of Philadelphia. 

W.C. WILE, MoD. 

awa 

venience on 

cas 

The following letter from Dr, J. B. Greene of ane 

hawaka will also prove, that after a cure by electroly os 

no relapse took place, and that the urethra was restore 

to a normal state, which was ascertained at the pos 

mortem. 
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re MISHAWAKA, IND., March 17: Bool 

My DEAR Doctor: 

I write you for the purpose of informing you of the permanence 
of cure of urethral stricture by electrolysis. In 18841 treated My 

Henry C., of this country for an old or rather a series of olq 
urethral (gonorrhceal) strictures. The first bulb passed was No. is 
French ; when I discharged him (within the next three months) a 
No. 19 French steel would easily enter the bladder. I heard no 
moreof any urethral difficulty, and attended him during his last 
illness in October and November, 1889. He died in November, 
After death, in the presence of Dr, R, T: Van Pelt of this place, 
and Dr. C. M: Butterworth and A. L. Wagner of South Bend, Ind. 
Imade a post mortem. I particularly called the attention of the 
gentlemen to the condition the urethra had been in, and they, one 

and all, after thorough and careful examination, declared the * 
urethra perfectly healthy, and the prostate normal, neither jn- 
durated nor hypertrophied, which is remarkable in a man seventy- 
two or seventy-three years of age. I know there was a prostatic 
enlargement when I first examined the case, and I think its normal 
appearance, post mortem, was the result of the cure of the stricture. 

Case 2 was one of a traumatic stricture, result of a kick in the 
perineum in 1885. When he applied for treatment, he had suffered 
for a number of years ; he passed urine drop by drop with great 
difficulty. I inserted a filiform bougie, found’a stricture of fully 
two inches in deep perineum. Succeeded introducing a No. 6 
French, which I made myself, insulating the staff with gum 
shellac, from that to 8, 10, 12, and run to 18, with intervals of not 
Jess than ten days nor over fourteen between seances, I saw no 
more of the case after the No. 18 introduction until last month, 
nearly five years, I examined him thoroughly, and found no sign 
of the stricture. He takes a No..18 French steel readily, and of its 
own weight. Hisname is H. A. P., Jackson, Mich. Iam curing 
more cases of chronic gonorrhcea with your prostatic cautery sound 
than I ever expected to cure by any means, Again thanking you 
for your valuable investigation, and hoping, etc., etc., a. 

Very truly yours, | 
J. B. GREENE. 

Dr. W. F. Hutchinson, of Providence, an acknowl- 

N\ 

iy 

z edged authority 1 

work, 

n electricity, says, in his excellent 

‘recently published (“ Practical Blechig this 

ics.” s follows: 

; ae Be = list of operations, several hun- 

rs umber, I see but two that need special de- 

a # ‘ These two are for urethral stricture and 

Be .. Abroids The galvanic operation for the 

Binet as devised at about the same time by Dr. 

Bie: aawen and myself, and fully tabulated by 

se who has had large dispensary experience with 

a Gell as a great a number of Paigare, Cake: Dr. 

Pe, n deserves a pioneer’s laurels in this new path. 

“es entire operation, which rarely exceeds seven 

minutes in length, is effective and leaves the patient as 

dy to attend to his daily affairs the moment it 1s 

a 4 and thenceforward, as he was before, and which 

ould have supplanted the frequently Be 

‘surgery of urethral stricture long ago if surg 

clearly understood its performance and appreciated its 

results.” - 

This practical work on electricity, recently pub 

lished by Records, McMullin & Co., in Philadelphia, ts 

strongly recommended to the general practitioner. 

Dr. Hutchinson also writes in’ private letters : 

October 15, 1888. 

I operated to-day, with complete success, where one of our best 

surgeons had failed, using his battery and electrodes. = was 

completely set back, anticipating my defeat as well as. fi Be 

‘How about Brown’s artificial urethra? but it seems to me that we 

are doing pretty well. Yours, etc. 

October 22, 1888. 

Have just had a good bit of news. A patient, mage 

etc., was brought to me eighteen months ago, with two difficu 
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fibroid stricturcs,—admitting No, 5, French—of ten 
ing. One operation was all that was made, and I saw him to-day 
for the first time well, happy, and admitting No, 27 French 
freely. Dr. Anthony, the Secretary of the Rhode Isla : 
Society, brought the patient, and will certify. 

Faithfully yours, ete. 

Dr. W. E. Steavenson, whose authority as an elec. 
trician in London is acknowledged, and whose suc- 
cesses are recorded, writes also to me, | in private 
letters, from which I cite as follows: 

39 WELBECK STREET, LONDON, December 6, 1886, 
I can quite indorse that you say about the causes of failure in 

the electrolysis of strictures. I do not believe it can ever become 
the universal method of treatment by all practitioners, although 
no doubt the best; but medical men will never take the nec- 
essary trouble; they have not the patience and perseverance, 
and the operation, without care, may fail from so many different 
causes. I have never had the least hesitation in referring to you 
as an authority on the permanency of the cure, for every one of 
your countrymen (and that is not a few), who have visited my 
electrical department at St. Bartholomew’s Hospital, have 
assured me that any statement made by you may be implicitly 
relied upon. 

September 30, 1888, 
DEAR Dr, NEwMAN: I am glad to see by the (September 8) 

number of the American Medical Yournal that you have answered 
the very weak criticism of Dr. Thomas. I had almost thought of 
writing an answer myself, but it is rauch better answered by you. 
I wrote a long paper on the treatment of stricture of the urethra 

- by electrolysis, in the July number of the Provincial Medical 
Journal, published at Leicester, in this country. In referring to 
my cases of stricture of the urethra, I find that a large number of 
patients cease to attend, and are satisfied when the caliber of their 
urethra is enlarged to No. 22 French, which corresponds to about. 
No. 120n the English scale. It is impossible to keep either private 
or hospital patients on as long as one would wish. | 

I remain, etc. 
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3 arks of Dr. C. S. Wood, at the meeting of the 

ae tern Medical and Surgical Society of New 

ie | 18, 1888 (Zhe Medical Record, June 16, 

a was pleased with the favorable consid- 

a ‘yen to this subject after the years of criti- 

- vituperation which had been heaped upon 

Be ccially in this city. Regarding the question of 
1 ’ 

aterization, he recalled a former meeting held in his ca ats 
n house, where Dr. Newman had demonstrated the 

Ow ’ 

t of the current, using cartilage covered with 

- us membrane. The cartilage had been dis- 

= and returned to its original elements, while the 

Be cous membrane had been uninjured. He recalled 

a case which he had referred to Dr. Newman for treat- 

ment. ‘The patient was fifty years of age, the bladder 

emptied by drops, and a filiform bougie was entered 

with difficulty. The patient had suffered with chills, 

and had been disqualified for business for several 

months. After eight weeks’ treatment he was entirely 

cured, and has had no difficulty since. The speaker 

had recently referred the question of ee to 

Drs. Bangs and McBurney, at the St. Luke’s Hospital. 

He had asked whether, after division of stricture at 

one point, there was permanent cure. They had 

replied that the sound must be passed occasionally for 

a year, or even during life in some cases. The perma- 

nency of the cure by electrolysis was thus In its favor. 

Electrolysis destroyed the whole of the ring, wie 

internal urethrotomy destroyed it in but one place. 

Dr. J. J. Berry, Portsmouth, N. H., has recently 

reported more successful cases (Southern Medical 

Record, p. 250), and, in a letter to me, concluded : 

- ee 

Se 

x 

SS eS LES 



September 13h 1884. 

If the process of electrolysis is effective in even one Case, it 
occurs, to a greater or less extent, in all; and I then. attribute 
any partial failure in one of those cases to ‘task of technic 

and experience rather than to the method itself, Wishing yoy 
continued successes, I am, etc. 

From a letter of Dr. R. W. St. Clair, Brooklyn, N, y, . 

April 10, 1888, 

DEAR Doctor: For the last five years I have been a follower 
of yours. I was one of the first to believe in and take up your 

treatment of urethral stricture. Ihave read everything from your 

pen, with the greatest care, and have treated some one hundte@ 

patients, for stricture, by electrolysis. I have had the best 

results, and whenever I write up a case I always give the credit . 
where it belongs, and that is to Robert Newman, etc. 

From the eminent leader of the great Sanitarium of 

Battle Creek, Mich., Dr. J. H. Kellog:« He writes, tg 
a letter : 

February 9, 1888, 

DEAR Doctor: Please accept thanks for your two valuable 

papers, just received. JI have made use of your method in the 

treatment of stricture, with good results, and am anxious to try the 

cautery method in treating a large prostate, etc. 

These quotations are given to show how univer- 

sally the method of electrolysis in the treatment of 

urethral strictures has been adopted and successfully 

practiced. There is more on file in abundance. 

There are also witnesses and documentary evidences 

for everything stated therein. | 

New York, 68 West Fifty Sixth Street. 

ROBERT NEWMAN, M.D. 
68 WEST 36TH STREET, 
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Peaprinted From the New York Medical Journal 
Jor December 3 sees 10, 1898, 

THE 

LECTROTHERAPEUTIC CONTROL OF CURRENTS 

FROM CENTRAL STATIONS.* 

By GEORGE W. JACOBY, M.D. 

_ He history of electrotherapeutics is worthy of 

‘sjudy, and is of unusual interest in showing to what 

‘vicissitudes a single branch of medicine may be subject, 
and how, with all advantages in its favor, it has from 

¢ime to time fallen into disrepute and furnished the 

sround for gross abuse and the most rampant quackery. 
- The history of electrotherapy may be said to start 
with the invention of the friction machine by von 

@uericke in 1663; for more than a century thereafter 

static electricity alone was employed. The end of the 
eighteenth century, bringing with it, as it did, the dis- 

coveries of Galvani and Volta, relegated to obscurity 
the applications of static electricity with their inordi- 
nately vaunted cures. 

» The galvanic current in its turn, on account of the 

ae tical apparatus which at that time was necessary 

-*Read before the Metropolitan Medical Society, September 27, 
18 R 98, 

. -y 

CoPYRigHT, 1898, By D. APPLETON AND Company . F 
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9 USE OF CURRENTS FROM CENTRAL STATIONS. 

for its production, was not long able to maintain its. 

position. It was really not until Oersted discovered the 

force of magneto-electricity, and a few years later Fara- 

day made his fundamental discovery of induced electri- 

city, that, in consequence of the construction of the first 

induction coil, electrotherapy escaped from the contume- 

ly with which it had to a greater or less extent been re- 

garded. Re 

In 1881, at the International Congress in Paris, an- 

other impetus, one which may be looked upon as the 

turning point in its scientific career, was given to elec- » 

trotherapy. This was the adoption of standards of ~ 

measurement, and with them the introduction of the 

absolute galvanometer. 

In consequence of this and of much other scientific 

work, electrotherapy then constituted a science per se, 

which by many was considered unassailable. Soon there- 

after, as a result of perfected apparatus, came the re- 

juvenation of static electricity in Paris. Its employ- 

ment there, chiefly upon hysterical patients, coincided 

in point of time with the renewed attention bestowed 

upon hypnotism. The instantaneous results obtained 

upon this class of patients with both of these measures 

could not fail to attract attention, and from this to the 

assumption that both agents acted through the same 

means—namely, suggestion—was but one step. Added 

to the intense enthusiasm displayed by electrotherapists 

the world over, was a dense ignorance on their part of the 

physical laws governing the flow of electricity and of its 

physiological effects. It may therefore be easily under- 

stood why observers scientifically schooled were thus 

ready recipients for the sweeping assertions which soon 

followed. | pe: Pe These te 

USE OF CURRENTS FROM CENTRAL. STATIONS. 3 

_ ‘These assertions. were those of Mobius, that our 

nowledge of the curative action of electricity is nil, 

nd that at least four fifths of the curative effects of 

electricity are of psychic character, due to suggestion. 

It is by no means the object of this paper to enter 

upon the question of the physiological effects of elec- 

tricity OF of its therapeutic value, but we wish to empha- 

size at this place that only he will attain any positive 

knowledge in either of these directions who is the pos- 

sessor of a complete understanding of the physics of 

electricity, and of proper apparatus to accurately meas- 

ure and control the current of which he makes use. 

During the past decade the study of electricity has re- 

ceived fresh impetus through the various uses to which 

jt has been put by commercial enterprise, and its 

medical application, together with the construction 

of new apparatus for this purpose, has accordingly bene- 

fited. - 
At no time in the previous history of electrotherapy 

has the physician been in so enviable a position as he is 
to-day. Upon the one hand he possesses accurate meas- 

uring instruments—the milliampéremeter, the voltme- 

ter, the coulombmeter—so that his studies may be corre- 
spondingly scientific in character; upon the other hand, 

he has at his command sources of electrical supply which 

leave nothing to be desired. From the lamp which 

serves to light his office he receives an unfailing supply 

of electrical energy. Here he has primarily all that the 

uniform flow from the galvanic cell can give him. 

_ By means of an intercalated coil he obtains that form 
_ of dissymmetrical alternating current which is familiar 

to all of us as the medical induction apparatus. He is 

able to charge his storage cells, to light an exploring 
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lamp, by means of a motor to drive his static maching 
. ° . 3 

or to work his therapeutic alternator; from this appa. _ 

ratus he can in turn obtain the current known as sing. 
soidal, and can by means of proper arrangement abgo- 
lutely control the rapidity, the electromotor force, and 
even the shape of its E. M. F. curve. He can obtain 

the current necessary to satisfactorily feed his X-ray 
apparatus ; and, finally, he can by the use of the required 
condenser and solenoid obtain those currents of great 
frequency and high potential whose phenomena, to ; 

make use of Hedley’s language, “ are a revelation to the 
scientific mind, and whose physiological effects open 

out new fields of physiological research, and point to 
endless therapeutic possibilities.” 

Compare for one moment this picture with that of 
few years ago, when our batteries gave us infinite trouble | 

and an infinitesimal current; when a special source of 

current was necessary for galvanism, faradaism, light, 

power, and cautery; when the amount of current applied 

was guessed at by the number of cells used, and when 

the application of electricity was accomplished only | q 

through the medium of wet and dirty sponges or, horri- 

bile dictu, by means of two metal cylinders, one of which 
the patient grasped in each hand. 

While the actual purpose of this paper is to acquaint 

you with the means which I make use of to regulate and 

control the current as delivered by commercial enter- 

prise into our houses, and which to me presents the only 

absolute solution of the difficulties encountered, I so 

thoroughly feel that the application for medical purposes 

of currents supplied by central stations is understood by 

but very few, that I hope you will pardon me if, in the 
endeavor to make matters clear, I may say certain things 

~ which are 
~ others whi 

—" 
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h are familiar to some of you, and possibly also 

ch are known to you all. Allow me, therefore, 

that you have forgotten what you know, and 

in Wl inciples. : 
eoin with first princip : S 

‘ a Singer and Berens understandingly put it, elec- 

city is neither an agency nor a cause, but a result of 

Btain conditions; the conditions being unequal states 
C 

q of excitation, and the “electricity” being merely in- 

ferred as present whenever the equalization of two such 

podies in unequal states is intercepted by a third body, 

which thereby undergoes some modification. This modi- 

fication 18 always the indicator of the supposed “ elec-. 
9 ° ° ° 

ae 

tric current,’ and may consist In Increase of temper 

ture chemical changes, magnetism, or mechanical mo- 

a Bron. The phenomena of electricity then being due to 

the equalization of bodies in different states of excita. 

tion, the body in a high state of excitation will be posi- 

tive to a body of lower excitation, negative to a body in © 

a still higher state of excitation, and indifferent to 8 

a body in an equal state of excitation. 

Tt is this difference in the degree of excitability ot 

two metals which is known as “ difference of potential.” 

And the higher potential in a constant or galvanic 

~eurrent is known as the positive pole, the lower potential 

as the negative pole. | ) | 

While all forms of electricity are identical, inasmuch 

as they are all due to the equalization of bodies in dif- 

ferent states of excitation, yet the manner of excitation 

of the bodies will produce differences in the “ currents ” 

obtained, so that these again may differ in their physio- 

logical and therapeutic effect. ac 

_-—-—sOUntil now electro-medicine has made use of three 

forms of current: the galvanic, faradaic; and static. 
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These are now supplemented by (1) the pulsatory eyp 
rents produced by the electromotor force of the ordi- 
nary constant-current dynamo; (2) alternating currentg 
of a more or less perfectly sinusoidal character, the fre. 
queney of which may vary from a few to thousands of 
alternations in a second. 

The ordinary alternating electric-light currents are 
of this nature, with a frequency of about seven thousand 
to ten thousand alternations a minute. 

The “ wave symbol ” is used as a convenient means 

currents, and the instrument known as the electrograph 
is used to register these waves. The differences in the 
“wave type” of HE. M. F. thus give rise to the following 
forms of currents (Houston and Kennelly) : 

1. Continuous currents. 
Produced by a uniform electromotive 

(a) Steady. force, such as that of a Leclanché 
cell. | 
| Continuous and unidirectional, but 

not of uniform strength. 
gO 4 Such a current is eee Sy, by the 

| | constant-current dynamo. 
These pulsatory currents again are subdivided into 

intermittent and non-intermittent. | | 
*. Alternating currents—i. e., currents which peri- 

odically reverse their direction. 
| Sinusoidal. 

Non-sinusoidal. 
(b) Dissymmetrical. 
A third form, which has been mentioned and which 

is now used in electrotherapy, is constituted by the cur- 
rents of high frequency and high potential, whose al- 

a) Symmetrical. y 

~ pillion to 

~ eontinuou 

of expressing graphically one of the differences between 

in alternating 

they produce currents 

like the faradaic currents. 

y 8 oF CURRENTS FROM CENTRAL STATIONS. a 

tions may Vary from hundreds of thousands to a 

.. the second. 

urrents from the constant-current dynamo are 

es currents, which constantly flow in the same 
Sat, inasmuch as they are pulsatory, are en 

uniform in strength. In so far they = . 

. their physical nature from the current prodace y 

z ‘formly acting battery, as the Leclanche. 

P , Piece constant-current dynamos, the currents 

a arise in the wires of the armature of the ae 

‘+ passes the magnetic poles, and which necessar Y 

‘a tie alternately pass in front of the positive and 

Be ec oles, are of alternating nature, are changed 

San of commutators into currents of one direction; 

orn dynamos this commutator is absent, and 

of constantly changing direction, 

direction, 

absolute
ly 

which 

~The positive and negative maxima are equal, but 

are not smoothly attained, so that their graphic repre- 
- 

sentation is not wavy 1n nature, but more or less a 

a. alternating current of a sinusoidal type, on the 

other hand, is a current, taking its name from the law of 

sines, which gradually attains its positive and negative 

Eaximum, is of gradually varying strength, and shows 

no actual interruptions. 
ae 

‘ Graphically it is represented by a curve of sines, 

which is in marked contrast to the angular representa- 

tion of a coil’s alternations. | 

Currents of high frequency and potential are most 

easily obtained for medical purposes by means of the 

oscillating Leyden-jar discharges traversing a solenoid. 

For an understanding of the physics of electricity it 
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is necessary to resolve the “current ” 
nents. 

In every electric current, no matter what its source, two main factors must be thoroughly understood— | 
namely, pressure and volume. A battery or other source. 
of energy establishes a difference in the state of excita. 
tion between two bodies, or, what is equivalent, a differ- ence of electric pressure between two points. This dif. 
ference in pressure is called electromotor force, and its 
unit of measure is the volt. 

The volt represents the E. M. F. necessary to make 
a quantity of electricity equivalent to one coulomb pass + In one second when the resistance of the circuit is one ohm (a Daniell cell ig equal to 1.124 volts) ; therefore 
the volt is the measure of pressure or tension of the cur- rent. We can understand this clearly by a few com- 
parisons. 

Thus, in a reservoir of water, the pressure with which 
the water is 
from would be the analogue of the electromotor force 
(pressure) produced by a battery; or, in a gas-lighting 
plant, with a low pressure in the reservoir, the flames at 
the ends of the channels supplied by gas would hardly 
be kept alive, but as the pressure is increased more gas 
would be forced through the opening and the flames be- 
come larger ; or, in the case of a boiler in which a differ- 
ence in tension (pressure) exists on both sides of the 
shell, it is evident that the greater this difference of 

_ pressure outside and inside the shell, the greater the 
amount of steam that will flow thro gh a pipe of a given 
size and length, ? 

In the same manner, the greater the difference in pressure between the two terminals of a battery, the 

into its compo- 

forced into the supply pipes leading there- 

( r=) and that the current which will flow through 
| D?’ | : 

ry >», 
‘ 
? 
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ae the current which will flow through a wire of a 
gr 

ize and length. Seal 

SS rheretote it is a law that the current which will flow 

through a conductor will be proportional to the differ- 

ce in pressure or electromotor force between its ter- - ence | 

minals. 

The volume of current is the amount of electricity 

ushed through a conductor by the pressure behind it; 

' in the cases of the water reservoir, gas plant, and 

Fes boiler, the amount will in each case depend not 

only upon the pressure, but also upon the size of the 

openings of the pipes and upon the amount of Bee 

thus encountered—~. ¢., the length of the pipes. , 

same manner, when a current of electricity at a 

a point of high pressure to one of low pressure, te 

a path provided therefor, and this path is a wire, : - 

wire will furnish an opposition to the flow of current 1 

proportion to its calibre and length. It is this Opposi- 

tion which in electrical science is known as resistance. 

In the case of the water, gas, or steam, the resistance 

which the pipe furnishes to. the escape of either of them 
from their container will vary with the length of - 
pipe and inversely with its size. This is true of the 
wire which connects the two points of unequal pressure 

of the battery; the longer it is and the thinner it 1s the 
greater will be the resistance and the less current will 

Bierce it is a law that the resistance of a conductor 
(aside from its specific resistance—+. ¢., the substance 

of which it is made) is dependent upon the length and 
diameter of the conductor, and is directiy proportionate 

to its length and inversely proportionate to its diameter 
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a conductor will be inversely proportionate to its re- 
sistance. 7 

The unit of measurement for resistance (R) is the 

ohm. Its value is equal to the resistance which is offered 

to the passage of a current by a column of mercury one 

millimetre square and a hundred and six centimetres in 

USE OF CURRENTS FROM CENTRAL STATIONS. 11 

The volume of current, we have seen, is dependent 

upon the pressure (E. M. F.) and the resistance (R). 

And it is so dependent in the manner expressed by 

Ohm’s law: The current in a closed galvanic cirewit is 

directly proportionate to the electromotor force and in- 

yersely proportionate to the resistance in the circuit, or 

length at a temperature of melting ice. : 

We are now in a position to return to the second 
main component of a current—namely, its volume or 

quantity or strength. The ampére is the measure for 

the strength of the current, and indirectly thus also for 

ly | 
See kt i 

Or this may be written in its equivalents, E = C X | 
| i 

iD 
R,or R=, 

its quantity or volume. In physics the actual measure 

for quantity is the coulomb. A coulomb is the quantity 

of electricity present when one ampére strength flows 

one second; or the coulomb represents the quantity of 

electricity necessary to electrolytically sect free 0.010384 
milligramme of hydrogen from water. 

The coulomb may be entirely neglected and the am- 

pere alone used, if we consider the time in which a cer- 

tain number of ampéres flow. We then speak of ampére 

hours, an ampére hour being one ampére flowing for 

thirty-six hundred seconds. Therefore one ampere is 

equal to thirty-six hundred coulombs, or a current has 

one ampere strength when it gives out one coulomb per 
second. 

With these facts in mind we may also use the ampére, 
which really is only a measure of strength, as a- measure 

of quantity, and then an ampére is the volume of cur- 

rent which a pressure of one volt will push through a 
; 1 volt 

resistance of one ohm, one ampére = : 
1 ohm 

In medicine we make use of y/97 ampére, milliam- 
1 volt 

1000 ohms . 
pére, equal to 

If, therefore, we have a wire the resistance of which 

‘s one ohm and at the terminals of which there is a dif- 

ference in pressure (E. M. F.) of one volt, then, accord- 

ing to the above law, one ampére of current will flow 

through the wire, and it will be clear that we can in 

crease or decrease this current either by increasing or 

decreasing the HE, or by decreasing or increasing the R. 

This increase or‘ decrease of the current practically 

means its control. 

The use of cells as a source of supply of electrical 

energy 1s so familiar to all physicians that I may fit- 

tingly begin my remarks concerning the practical con- 

trol of electricity by reference to this source. 

Much is to be said against the employment of bat- 

teries for the production of electricity; such batteries 

have all in all been exceedingly annoying and unsatis- 

factory, especially when used with a low resistance in the 

‘circuit, as for electrolysis, light, and galvano-cautery, 

which cases the cells become quickly exhausted, and the 

expense of replenishment is not an inconsiderable one ; 

apart from the expense, however, the time and trouble 

necessary to their proper care and refilling, as occasion =| ji 
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demands, are very great, and sorely try the patience of 
the busy physician. At the same time, while these re- | 
marks apply fully to batteries of older make, they must 
be used only with a certain amount of reserve as regards 
cells of modern construction. Such modern cells: are 
closed on top, almost hermetically, and the amount of 
evaporation which takes place has been reduced to a 
minimum. They, when properly cared for, kept in a 
dry place, may remain useful for from one to three 
years, according to the amount of service required from 
them; if, however, the cells are placed in a damp loca- 
tion (as in a cellar), trouble soon occurs, electrolytic ac- 
tion being set up by the escape of current through the 
damp air, and the connections thus becoming attacked 
are quickly corroded. All the objections to the use of 
cells have been recognized for many years, and attempts 
have been repeatedly made to overcome them; inasmuch 
as the current derived from dynamo machines seemed 
to fulfill all the requirements demanded of the battery 
current, the idea of substituting the former for the lat- 
ter lay very near; when, furthermore, physicians began 
to recognize that for all technical purposes the dynamo 
machines had, on account of the superior satisfaction 

which they gave, almost entirely supplanted batteries as 
a source of current supply, the question of the same ap- 
plicability in medicine urgently obtruded itself. At pres- 
ent the majority of physicians who employ electricity 
still rely upon batteries as a source of supply, either be- 
cause they have no access to a dynamo current, or be- - 
cause, on account of the unsatisfactory controlling appa- 
ratus obtainable, they have found its use impracticable. 

_ Those physicians belonging to the latter category 
will be relieved from their embarrassment by the subse- 

r 
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ent descriptions; the others will still have to rely upon 

aA use of cells, and for them we make the following 

remarks concerning the methods of use of current from 

‘mary batteries. ; 

‘i Perot again going over all the arguments which 

‘have been advanced for many years by ourselves and 

others, it may be fairly stated that the Leclanché ie 

tery is of all the most durable and the most economical. 

The pressure (EH. M. F.) of such a single cell is one 

volt and a half; at the terminals of this cell about two 

ampéres of current are obtainable, and mee to 

Ohm’s law its inner -Tesistance will be R =¢ or 

R= = = 0.75 ohm 

In the application of galvanism to the human body 

we must take into consideration the poor conductivity, 

i. e., the high resistance, of the tissues treated, and for 

that reason, in order to obtain sufficient pressure " 

drive the desired current through this large interpose 

resistance, we must increase the number of cells to be 

used. A battery of, say, fifty cells would give us a pres- 

sure of 14 &* 50 = 75 volts, with an internal resistance 

50 = 387.5 ohms. | 

FE oo ra to apply the current from such a source, 

a current regulator is absolutely essential. It is pies 

necessary to speak at this late day. of the need of a gal- 

vanometer, nor of the disadvantages of cell selectors, for 

the useof the former has become quite generally replaced 

by the employment of a variable resistance (rheostat). 

Yet the method of making use of the entire available 

current, and regulating it by means of a rheostat, has _ | 

one very grave objection, and that is that the intensity 

— —_ 
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of the entire battery accompanies even the smallest 
amount of current applied, and thus materially increases 
the pain accompanying the application. This objection 
can, however, be readily obviated, for there can no 
longer be any doubt that the increase of pain with a 
Increase of the current is dependent upon how the = 
sistance is placed in circuit. There certainly is a diffeg! 
ence between applying, say, ten milliamperes of current 
at a pressure of seventy-five volts through a resistance 
placed in series with the patient and applying the same 
number of milliampéres with the resistance so placed 
lage the ne is reduced to the amount just sufficient 

overcome the resistance lent’ 
body which is being treated. eee ee oe 

SRO ULL Ea 28 
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The accompanying sketch illustrates the manner in 
which this regulating resistance should be employed. 

r 
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‘The regulation is here effected by means of the well- 

jmown shunt principle. This principle, the law gov- 

ning the division of current in a compound closed cir- 
er 

Fie@. 2. 

cuit, should be thoroughly understood. If a current can 

flow through several paths, as when, for instance, the 

poles of a battery are connected to several wires, the cur- 

rent will divide itself, according to a law of Kirchhof 

(mathematically demonstrable, but upon whose demon- 

stration we can not enter here), so that the strength of 

each branch current is directly proportional to the re- 

sistance of this branch circuit. Or, to express this in 

another manner, the conductor, which 1s joined to a 

‘main conductor, carries current in proportion to the 

- velation: which its own conductivity bears tg the con- 

ductivity of the main one. Thus, if the conductivity 

of the main conductor is two, that of the second con- 

ductor eight, the joint conductivity will be ten. Ten 

parts of current will flow through both conductors, two 
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through the main, and eight through the secondary 
(shunt) conductor. It will also be clear that if the con- 
ductivity of one of these conductors is varied, the cur- 
rent flowing through each of them will be varied in pro- 
portion to the resistance thus interposed—i. e., decreased 
in the one and increased in the other. | | 

This will become clear if we again have recourse to 
the analogy of the cistern of water. . | 3 

From the diagram it will be readily seen that the 
water from the tank will flow through the main and the 
joined pipes in the proportion of their conductivity to 
each other, if the stopcock is open; and in proportion 
as the stopcock is closed in the main (its conductivity 
lessened or its resistance increased) less water will flow 
through it and more through the joint or shunt. 

Experimentally, this law may be easily demonstrated 
to apply to a current of electricity in the following man- 
ner: Let B (Fig. 3) represent the battery, whose flow 
of current is limited to about a hundred milliampéres, 

_ and from which a divided conductor carries the current 
over D to the rheostat R and to the human body R,. A 
galvanometer is included in each of the divided cut- 
rents BDRE and BDR,E. If the resistance in R 
is made to equal that of R, the galvanometers will indi- 
cate that the currents in both circuits are equal. As- 
suming the equal resistance to be 3,000 ohms, then, if 
we increase the resistance in R to 4,000, 5,000, ete., the 
galvanometers will indicate that the currents in R and 
R, have become as 3:4, 3:5, ete.; or if we diminish the 
resistance in R to 1,000, 500, ete., the currents will have 
become as 3:1, 3:0.5, ete. 

If, finally, we introduce another galvanometer into 
the unbranched circuit B D H, it will be found that the 
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current here is equal to the sum of the current strengths 

in the branches. 
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These principles, practically applied, are shown in 

Fig. 4. ue: 

"p is a battery from which the current flows from + 

to R (resistance) ; a certain amount of this current 1s 

forced through this resistance and passes to—, and thus 

completes the circuit. ate 

This amount of current is wasted, and therefore it is 

well to make the resistance as large as practicable in pro- 

2 a . —_ -_ SSS 
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portion to the pressure obtained, thereby minimizing the 
loss of current. . | 

If, for instance, our battery represents an E. M. F. 
of forty volts and we introduce into the main clrcuit 

ao @ 2 ww 5s 6 7 90 9 «we #10 gz0 
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a resistance of ten thousand ohms, the current forced 
Bi. Me, FF ae 
a ee 

0.004 ampéres, which amount represents the actual loss 
of current. By a shunt we now derive our therapeutic 
current: One conductor is attached at a point C, and 
the other to a bar, which carries a slide contact C,, and 
which is electrically connected to this bar. | 

As the flow of current through a shunt is directly 
proportionate to the resistance in the main, no current 
will be obtained at T’+ and T— when the slide con-— z+ 
tact C, is nearest to C,—that is, if there is no resistance - . 

_ to speak of between C, and C,; as soon, however, as we i 

through this resistance will be C = 

yo 

. rents. 

es kn0 

- 
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ye the slide C, away from C,, and thus introduce re- 

‘stance, & current will be obtained at T +, T—, whose 

natty will increase until all the resistance has been 
i 
intercalated between C, and C,. 

We have as yet said nothing concerning the reduc- 

tion of pressure (E. M. F.), which was the real consid- 

eration from which we started in speaking of shunt cur- 

If in-a circuit the R remains constant, we 

w that the current will vary directly with the 

E.M.F. For instance, if the resistance of a wire be 

two ohms and the E. M. F. at its terminal two volts, one 

ampere of current will flow. If the voltage be doubled 

(four volts) the current also will be doubled. Now, if 

the current passing through a conductor remains con- 

stant, we see from the formula EH. M. F. = © X R that 

the E. M. F. between any two points in the conductor 

will be directly proportionate to the R of the conductor 

between these two points. | 

To return to our assumed battery of forty volts pres- 

| sure with a resistance of ten thousand ohms 1n the main 

circuit, and assuming, furthermore, that the resistance is 

made up of a cylindrical body, the total or highest resist- 

ance of which lies between its terminals E and O (Fig. 

5), and that this resistance is evenly distributed along 

the surface of the cylinder. | 

Then a voltmeter whose terminals are brought into 

contact with the surface of said cylinder will indicate 

an intensity of current which is in direct proportion to 

the length of the part of the cylinder which hes between 

these terminals. Thus, if one fourth of the entire cylin- 

der is connected between the terminals of the voltmeter, 

the meter will indicate one fourth of the initial voltage. 

If, now, a scale be affixed to the resistance coil, a scale 
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i) which has been properly graded so that each division 
||| corresponds to one volt, then the voltage may be read 

directly from this scale without the use of the voltmeter, 

the inner resistance of the battery and added to the 

actual inner resistance, 37.5 ohms. 

40 
Then -C— But, inasmuch as we are also introducing resistance 

1O- 
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directly into the circuit, not only the voltage but also 

the current itself will be thus reduced. The resistance 

outside of the shunt contact must be considered as an 

analogue of the internal resistance of a battery; if, 

therefore, we attach one end of the conductor of a shunt 

circuit to thirty and the other to ten, we will have a. 

current in the shunt of twenty volts HE. M. F., one half 

of forty, the proportion which the resistance between the 

terminals bears to the entire rheostat of the cylinder, 

with an amperage of 73> milliampéres. 

The ampérage is calculated as follows: Resistance 

on cylinder outside of the shunt terminals, 2 « 4 of 

10,000 = 5,000 ohms, which must be looked upon as 

ta Se 

_ J - = =" ' 

pA . —_ ar - 

? = : : 

- > 

i« 

IPT eS 

' r, : ds 

“ . t — 

‘ . . ¥ 

. - 

___“" ____ — 4%, milliamperes. 
SAL ROOU! ee Ee 

The resistance between ten and thirty is, of course, 

also 5,000 ohms, but, as it has been short-circuited, 1% 

has been practically eliminated. 

The mechanical arrangement of controlling appa- 

ratus for the battery current can easily be deduced from 

the above remarks; and in describing the controllers for 

the electric-light current it will again become necessary 

to refer to them. 
| 

Dynamo Currents—At first impression ‘it seems 

foolhardy to desire to make use of an electric current 

for medical purposes which has caused so many accl- 

dents; the convenience of this source of current is, how- 

ever, so great that if it can be shown that the dynamo 

currents can be so regulated that their employment 1s 

unattended with danger, then every physician who has 

access to such a current will undoubtedly make use 

of it. 

The current which is easiest to use is the one em- 

ployed for lighting incandescent lamps, as that one is 

furnished directly in all modern houses. | 

For lighting lamps both direct and alternating cur- 

rents are used. The direct-current dynamos deliver a 

current which to all intents and purposes is constant,* 

and which practically in no way differs from a battery 

current. It will serve the purposes of the physician in 

every way. | 

* Ample experiments have been made which prove that nothing need 

be feared on account of the inconstancy of the current, as is shown by 

the steadiness of the galvanometer needle, 
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The alternating current, on the other hand, is want- 

ing in electrolytic quality, and requires a transformer 
for cutting down the voltage and a commutator fop | | 
turning the alternating current into a unidirectional] 

one before it can be made available for our purposes. 

In New York city the direct current delivered to us 
is the Edison current, which we receive at a pressure 
of a hundred and ten volts approximately. It is this 
current to which we refer in the following, unless. some 
other is specially mentioned. In considering the physi- 
cal laws governing this current all that has been said - | 
concerning battery currents will apply here, only that, 
inasmuch as we have no internal resistance to deal with, 
we can from our one-hundred-and-ten-volt source of 
supply obtain an infinitely large current if an infinitely 
small resistance is placed in the current, and it need 
hardly be said that by interposing a sufficiently large 
resistance we can prevent any current whatever from 
passing. | 

We therefore see that practically the regulation of 
our current is entirely a question of interposed resist- 
ance. — 

Before now proceeding with a description of the 
apparatus used for control of the current pressure and 
current quantity let us directly answer the question 
which is daily asked: Is there no danger in the use of 
an electric-light current? There certainly is! But the 
danger in New York and other large cities, with their 
subways and perfected source of supply, does not lie, as 
is generally assumed, in the sudden increase of the cur- 
rent strength or in the failure of supply. The actual 
dangers against which we must guard lie, as Hedley 
has shown, in leakage currents, and, when the alternat- 

j ing current is employed, als 

exception of 

EOF CURRENTS FROM CENTRAL STATIONS. 23 

o in the breakdown of insu- 

dary transformers. 
between primary and secon 7 

an first source of danger has by all writers, with the 

Hedley, been underestimated or completely 

theless, the danger 1s a menacing one and 

lati 

ignored ; never 

220“ 

uO 

Figa. 6. 

may give rise to serious accidents. In order to ae | 

stand these accidents let us see how the direct curren 

is distributed to the consumer here in New York. This 

is done by the three-wire system, 



SS SS 

94 USE OF CUR : : a > | 
RENTS FROM CENTRAL STATIONS, USE OF CURRENTS FROM CENTRAL STATIONS. 95 

This system consists of a double circuit, each one of 

a which has an E. M. F. of a hundred and ten volts, the 

entire circuit thus giving two hundred and twenty. This 

ig done for purely practical purposes, inasmuch as two 

pundred and twenty volts will carry a larger amount of 

current a longer distance with a smaller percentage of 

Joss than a hundred and ten volts will. \ 

In this double circuit the middle or neutral wire 

Jeads to the ground, or is perhaps, contrary to law, even 

grounded. 
a 

The accompanying diagram shows the wiring of such 

a two-hundred-and-twenty-volt circuit. | 

Inasmuch as all water and gas pipes are under — | 

ground, the neutral or grounded wire may prove a 

source of danger by carrying an excessive amount of 

~ eurrent into houses through these gas and water pipes, 

as they actually form branches of the neutral wire 

_ which are free in the rooms at all outlets—i. ¢., gas jets, 

chandeliers, bath tubs, and faucets. 

This danger is shown in the following diagram. 

It will here be seen that the neutral wire g 1s con- 

nected through the earth fo faucets and gas arms, and 

certainly also to waste pipes. Now, if the rheostat or 

current-regulating device 1s connected between the one 

terminal a, leading to the patient, and the wire g, in the | 

diagram, then we can plainly see that if the patient 

should in any way form a ground connection, through 

a damp floor or through a bath tub with a waste pipe 

attached, or by coming in contact with a gas arm or 

water faucet, the rheostat would become useless, as the 

current would take the course of least resistance and 

pass from the ground throu gh the patient to the positive 
— dene, 7, 
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wire, thus giving the patient the f ull vol 
dred and ten) on the line. pies ig i, 
: a is thus apparent that there is danger connected 

| Wi i use of the street currents, unless the right wires 
_ are first selected and the proper controlling apparatus 

To Ground 

consequence of an accident at the central station, or 

through the crossing of our supply wires by wires from 

another source (are lights) ; while this is not liable to 

occur in New York city, a method should be provided to 

ouard against danger from such an occurrence. 

This danger may be practically overcome by the em- 

ployment of a compound shunt. Here the shunted cur- 

rent is again, shunted and the already reduced voltage 

; again reduced. No more delicate graduation of a cur- 

q ‘rent can be imagined than the one obtainable by this 

means. A reference to Fig. 9 will make this clear. 

I believe that this is the first time that this idea has 

been practically applied. 

We are now in a position to use any current at our 

disposal for any purpose which may be necessary. 

It is all a question of the proper device for control- 

ling the current for the purpose in question, and of 

placing this device at the proper location in the current. 

The device for controlling the direct current from 

the main will differ from that necessary to control the 

battery current only in its adaptation to the larger vol- 

ume of current which we make use of. The principles 

governing such adaptation are as follows: 

1. In galvanization of the human body no more than 

one ampére of current 1s ever required; therefore an 

additional resistance sufficient to limit the volume to 

this amount may be placed and allowed to remain in 

series with the controlling device. | 

This is the limit resistance and is non-variable. 

oe As such a limit resistance incandescent lamps have 

ee ~~ ~—Ssébeen. used, such lamps limiting the current in accordance 

with their candle power; thus with a one-hundred-and- 

~ ten-volt current an eight-candle-power lamp would limit 

& 

Fig. 8, 8a. 

oe Le is the proper place. The proper manner of 
cing the controllin es g apparatus is sh 

os previously mentioned, another source of danger 
may lie in a sudden increase of current on the = in 

own in Figs. 
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the current to a fourth ampére; a sixteen-candle-power 
lamp would limit the current to half an Sianeres Aan rent to one ampere and a half; but these limits are only 

correct when the lamps are at full incandescence, as the 

carbon filaments have a great deal higher resistance 

when below incandescence. On the other hand, the lite 

of the lamp 1s limited, and the filament is apt to break, 

or may become detached from its socket, even before it 1s 

exhausted, by a sudden jar, and thus the supply of cur- 

rent be suddenly cut off. 

A wire resistance of the proper capacity has very 

many advantages: it always furnishes a reliable and un- 

variable resistance, will not deteriorate, and if properly 

arranged will not get out of order. 

Secondly, we must make use of some contrivance for 

regulating the intensity and the quantity of the current 

thus obtained. | 

In almost all contrivances now in use, together with | 

a galvanic controller (rheostat), lamps are employed for 

shunting off current—that is, for reducing the voltage 

or intensity. Nothing can be more reprehensible than = If 

such an arrangement, for, should such a shunt lamp | : 

break down or loosen from its socket, the voltage of the | 1) 

_ current passing through the patient would be suddenly |} 

a and very materially augmented. ar.) 

a 9. For affecting the relative intensities of a current, 

; a vheostat (of considerably higher resistance) is con- 

nected in series with the limit resistance, and from this 

. rheostat we derive our current, properly modified and 

a. perfectly adjustable. a . “a 

— . In the construction of these rheostats for the use of 

the street current we must not fail to consider that a 

ereater amount of heat is apt to be generated in the 

resistance cylinders than would be the case if the bat- 

- tery current were used. 

ty-two-candle-power lamp would limit the current to one 
ampere; a fifty-candle-power lamp would limit the cur- 
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This heat production must, if possible, be guardeq 

against, not only because it may be so great as to fuse 

the wires, and thus destroy the apparatus, but also be- 

cause the resistance in the controlling device. will vary 

with the temperature and thus interfere with accurate 
measurements. ‘This is the main reason, so it seems to 

me, why carbon rheostats are more or less unsatisfactory 
when used in connection with the street current. I have | 
made use of such rheostats for years, with entire satis- 

faction with a battery current, and with entire dissat- 
isfaction with a street current. 

The only satisfactory rheostat for use in connection 
with the street current is a metal resistance device of 
the proper capacity, with sufficient heat radiating sur- 
face.* 

The apparatus which I make use of for regulation 
of the current (voltage and ampérage) from the main 

* Heating capacity: One hundred and ten volts will send half an 
ampére through two hundred and twenty ohms; if this resistance is 
made to consist of a thin wire of about four feet in length, it would at 

- once become red hot when connected with a one-hundred-and-ten-volt 
circuit; if the wire were made longer, it would necessarily have to ‘be 
made thicker in order to keep its resistance at two hundred and twenty 
ohms; then, while the same amount of heat would actually be generated 
in the wire, it would nevertheless not become so hot as in the case of 
the thinner wire, because it presents a larger amount of surface to the 
surrounding atmosphere and thus permits of the escape of more heat, 
Therefore, the greater the amount of heat-radiating surface, the less heat 
will there be throughout the entire resistance. If, however, we take the 
thicker wire and, instead of connecting it to a one-hundred-and-ten-volt 
circuit, connect it with one of two hundred and twenty volts, we would 
again have the same state of affairs. It is thus apparent that our resist- 
ance must, in addition to having ample heat-radiating surface, also be 
adjusted in accordance with the pressure of the available source, and 
the resistance body selected must be of sufficient- capacity to carry the 
limit of current required for the special purpose. 

| therefore ¢ 

‘yesistance cylin 

m=— 50 volts. 

a ee 
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onsists of the following: A limit resistance 

cordance with the foregoing principles.* A 

der in the main circuit (first volt con- 

ig. 10) from which a current 1s 
ller shown 10 Fig | 

By riod this shunt current is passed through another 

BE aivoller (second volt controller of Fig. 10), and here- 

Pca another current is derived, in the circuit of which 

atient is placed. eee 

a The current in the shunt circuit will always be pro- 

ortionate to the resistance of the main and that of the 

Beant circuit. In the resistance in the main (first volt 

made in ac 

controller) two terminals or slide contacts are employed © 

for the purpose of varying the relative resistances, ac- 

cording to their position upon the cylinder. If the ter- 

minals are at opposite ends of the resistance cylinder, 

the entire resistance in the main is interposed, and the 

maximum amount of current obtainable will flow 

through the shunt circuit. As the contacts are ap- 

proached to each other, the interposed resistance in the 

main erows less and the current in the shunt becomes 

correspondingly diminished, until they are directly op- 

posite each other on the cylinder, when no current will 

flow in the shunt. The electromotive force in the shunt 

current will also be dependent upon the resistance in the 

main as already elucidated. 

BE. M. F. of main, 110 volts. 

Resistance of cylinder, 1,100 ohms. 

_ If now we include twenty-five ohms between the two 

slide contacts, according to the laws which have been ex- 

plained, the E.M.F. in the closed shunt will be 

110 X 29 _ 9.5 volts ; or, if we take five hundred ohms 
1100 ; 110 x 500 

between the slides, we will obtain EH. M. F. = aD. 
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Owing to the construction of the resistance cylinder, — 
the variations in the intensity of the shunt current take 
place very gradually by small fractions of a volt. 

The shunt current thus selected is then still further 
reduced by the second controller, which is constructeq 
similarly to controller No. 1, only that it is so modifieq 
that no switch is required to turn the current on and 
off. The same movement (hand or motor power) that 
actuates the slide contacts turns the current on and off 
by means of two bars and a spring which traverses them. 
These circuit-breaking bars run parallel with one of the ~ 
slide bars, and each one forms a continuous conductor 
from one end of the resistance cylinder to the other ; 
but at that point at which the two slide contacts are 
directly opposite each other, the spring which has 
formed an electrical connection between the two bars is 
forced to ride into an insulation, thus breaking the elec- 
trical contact between the two circuit-breaking bars; 
then no current will pass through the controller. 

Lhe current in the shunt can not be shut off without 
gradually diminishing tt to zero. 

This apparatus thus embodies in itself the rheostat, 
the pole changer, the circuit-closing switch, the slow in- 
terrupter, and a sinusoidal machine of slow alterna- 
tions. 

For other purposes than the direct application of the 
current to the human body slight alterations must be 
made according to the purpose designed, thus: 

For all purposes of minor importance it is economy 
to use incandescent lamps as ampere limits; as, for in- 
stance, for operating the faradaic coil, for lighting small 
exploring and examining lamps, and for charging stor- 
age batteries. -__-volts at one ampére—. ¢., 
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Exploring Lamps.—Take between a quarter and an 

ampere and a half current and from four to fifteen 

yolts. ‘The circuit for such lamp would consist of a 

fifty-candle-power lamp, which allows an ampere and 

a half to pass, and a volt controller in series with the 

lamp. | eae 
The controller, having a capacity of an ampére and a 

half, need not have a resistance of more than twenty 

ohms; the voltage then obtainable would be— 

B. M. F., a hundred and ten volts. - 

Resistance of lamp, seventy-three ohms. 

Resistance of shunt (controller), twenty ohms. 

a= 23.6 volts. 
Thus 23.6 volts can be obtained at a strength of 

nearly one ampére and a half, and the current can be 
varied by fractions of a volt. The small lamps in use re- 
quire between four and fifteen volts. | 

Faradaic Current.—In order not to burn the plati- 
num contact plate on the interrupter of the ordinary 

- faradaic coil, it is necessary to reduce the tension of the 

current to one similar to that obtained from two to three 

cells—+. e., four to six volts. 

For the excitation of a faradaic coil, the same kind 

— of a rheostat can be used, but it is unnecessary to limit to 

an ampére and a half and to go as high as twenty-three 
volts. In fact, all that would be required for operating 
the coil would be a lamp of thirty-two candle power in ~ 

series with a four- to six-ohm resistance wire of one 

ampere capacity; that would make it equal to a three- 

to four-cell battery, because a shunt or parallel connec- 

tion with six ohms carrying one ampére yields about six 

110 x 6 s= 5.6. volts: 
110+ 6 

38 
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This could be still further-regulated if desirable 
Cautery.—In order to heat the metal of the instr _ 

ments placed in circuit for cautery purposes we must 
a current, if we use batteries, from cells of a 
pes and very low internal resistance. That a a 

rent of «nee one giving fifteen to twenty ampail 
1s easiest obtained from the li ‘ 
- wegoe ine and not from batteries 

Accordingly, various devices have been constructed 
or the purpose of utilizing directly the current fom 

the main. Among the first of these was a rheostat of _ 
twenty ampéres capaci , pacity. Here, however, in ord 
Be the use of a hundred and twenty watts of a : 
wo thousand and eighty had to be wasted, and an onal 
mous amount of heat was generated in the rheostat n 
a very short space of time. | 4 

This appliance proved in every way to be more 
inconvenient than a storage battery, as a shunt cur 
Ape had to be obtained of an intensity of about ten 
an ri voltage would cause heating of the 

ntacts, of cautery h | a - andle, and are at the break of the 

The use of a motor-d ‘ -dynamo seems to off 
source ot current for cautery work. ar pee 

This apparatus may be called a rotary transformer 
ae of a machine of one common field and a, 
windings on one armature, each windi ing j 
proper commutator. en ~“ 7 

The one-hundred-and-ten-volt current is connected 
ea. fine ve winding as motive power, and is re- 

ned in a transformed state, fit t 
trodes and snares. j mm 

Or the one-hundred-and-ten-volt direct current may 

USE 

d for cautery purposes by placing collector 

n the armature shaft and connecting them to 

nts of the commutator; from these col- 

Jector rings au alternating current is obtained which is 

of nearly the same intensity as the current from the 

gin, but is easily transformed by means of a proper 

4 utilize 

rings up? 
opposite segme 

m 

step-down transformer. 

It is, however, my conviction that these outfits as to- 

day placed upon the market are mere toys. For effi- 

cient work a motor of less than one quarter horse power 

ss entirely out of the question. 

I believe that a good storage battery is more reliable 

and more economical for cautery work than any of the 

above appliances. The method of wiring the apparatus 

which I make use of for electrotherapeutic work, and 

- which consists of the two controllers, a motor and motor 

controller, a milliampéremeter, a voltmeter, a high-ten- 

sion coil, and an appliance for lighting small exploring 

lamps, is shown in Fig. 10. All forms of current 

(galvanic, faradaic, galvano-faradaic, galvanic inter- 

rupted, and sinusoidal), except that for illuminating 

purposes, are obtained directly through the three bind- — 

‘ing posts on the front of the apparatus. 

In conclusion, I would make a few remarks concern- 

ing another source of danger in the use of the street 

current. 

The danger is one which can, of course, occur only 

with transformed systems, and 1s that due to a break- 

down on the insulation between the primary and sec- 

ondary windings of a transformer. 

In such an occurrence the secondary windings would 

have their potential very materially raised. 

This is an occurrence which can not be guarded 
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against, so the only remedy could lie in som 
ment by which the current would be cut off 
of such an occurrence. 

Various apparatus for this purpose exist: one Ww 
means of which the secondary mains are automatically connected to the earth upon a dangerous rise in poten- 
tial; another means would be to have a second trangs_ former in circuit with the patient, or, finally, to make 
use of a magnetic cut-out in the circuit so that upon rige 
in pressure of the current the cut-out: will gradually diminish the current to zero. Fusible cut-outs and 
lamps as safeguards are worse than useless, for the 
induce us to place confidence in apparatus which wil] 
never act promptly, as they require time to melt or to - 
break. But even the safety cut-offs first spoken of, 
no matter how well constructed, must fail to guard 
the patient against a momentary shock, which, no mat- 
ter how short in duration, may, for all we know to the 
contrary, do irreparable damage. 

No safety cut-out can act before the increased cur- 
rent has reached it, and as soon as it has done this, it 
has also passed over it to the other end of the line. - “4 

The only absolute safety in the use of transformed 
systems lies in the employment of storage batteries 3 

n the event 

l 
the H 

¥. \] i 
My 

iH ; ii 
‘ an 

| 

Norr.—The apparatus above described has been made for me by the » 
Wappler Electric Controller Company of this city, and I am indebted to 
Mr. R. Wappler for the drawings of the diagrams as well as for much 
other valuable assistance in the preparation of this article. The cel] 
selector constructed by Dr. Rudisch and myself in 1883 furnished the 
starting point for the elaboration of the principles incorporated here. 
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A Farther Study of Anodal Dittu- 

sion aS a Therapeutic Agent.’ 

By FREDERICK PETERSON, M.D., 

ATTENDING PHYSICIAN TO THE NEW YORK HOSPITAL FOR NERVOUS DISEASES. 

Reprinted from the MEDICAL RECORD, Fanuary 31, 1891 

Iw a paper read before the Section on Theory and Prac- 

tice of the New York Academy of. Medicine, in Febru- 

ary; 1889, I called attention to the therapeutic value of 

the cataphoretic power of electricity, to which power I 

ave the name anodal diffusion.” The ability of a gal- 

yanic current, in flowing from the positive to the nega- 

tive pole, to seemingly carry substances with it even 

through a membrane, or through the skin, has been af- 

Armed by some, but even to this day, denied by other 

authorities. 
Dr. B. W. Richardson first drew attention to what he 

termed voltaic narcotism in two articles in the Wedical 

“Times and Gazette, in 1859. He produced local anzes- 

thesia with solutions of morphia, aconite, and chloroform, 

but the storm of opposition aroused over Europe made 

him subsequently abandon what was an actual discovery. 

~ 4 Read before the Northwestern Medical and Surgical Society of 

New York, December 17, 1860. 

2New York Medical Journal, April 27, 1889. 
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H. Munk killed rabbits by placing a solution of str 
nia upon the anode, and applying it to the skin of th 
animals for a few minutes with moderate currents, Oui. 
nine and potassium iodide had also, many years a « 
been. experimentally introduced by cataphoresis, and 
quickly detected in the urine.’ _ 

Nothing further was published until 1886, when Wag- 
ner * printed a short note expressing a belief that an gas. 
thesia might be produced by the-use of cocaine on the 
anode. He made no experiments. } 

In the same year Adamkiewicz‘ introduced his diffu. 
sion electrode and described his experiments and suc. 
cesses with chloroform in the production of anesthesia 
and the relief of pain. , : 

The conclusions of Adamkiewicz were attacked hy 
Paschkis and Wagner,* who claimed: that the contact of 
the chloroform with the skin was sufficient to produce 
the anzesthesia, and that the galvanic current had nothin 
to do with it for the resistance of chloroform was so great 
that 1t could not conduct at all. | 

Lumbroso and Matteini® employed chloroform the 
same year with ordinary electrodes for the relief of ney. 
ralgia. | 

Dr. Corning,* of this city, produced anzesthesia with a 
five per cent. solution of cocaine on the anode after prick- 
ing the skin with needles. This was also in 1886. 

Dr. Reynolds," of Chicago, published, in 1887, an arti. 
cle upon the use of cocaine in two to twenty per cent- 
solutions with the anode in his dermatological practice 
for small cutaneous operations and for the electrolysis of 
hair roots. He also used voltaic narcotism in one case 

i Landois and Sterling’s Physiology, page 489. 
2 Wien. Med. Presse, 1886, page 212. 
§ Neurolog. Centralb., vol. v., pp. 219-497. 
4 Ibid., vol. v., page 413. ey 
§ Sulla cataforesi eletirica, La riforma medica, July and November, 

© New York Medical Journal, November 6, 1886, 
” Journal of the American Medical Association, August 20, 1887. ° 
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d tooth-extraction, as had been done by Richardson just 

- thirty 
{ Reyne 

ears before. Owing to the publication of Dr. 

ais paper in the journal mentioned, it escaped 
tice altogether, and was not included in the hst of 

no 

; thorities given in my first paper. Iam under obliga- 
au 

“4 to Dr. R. H. M. Dawbarn for kmdly calling my at- 
uae yn toit. Although Wagner and Corning had sepa- 

ee written about cocaine cataphoresis before Reynolds, 
ss Pad not given it as great practical application as the 

hen I took up the subject of anodal diffusion in the 

r of 1888 and 1889, the bulk of information at my 
mmand was limited and uncertain. ‘There was SO 

i ch controversy on every point, so much diversity of 
ion, that even the existence of the cataphoretic power 

of electricity seemed to be as yet not scientifically proven. 

{ therefore made some hundred experiments upon myself 
and patients, the most important of which were detailed 
in my first paper already referred to. | 

The results of previous experiments may be summed 
up as follows : 

The current alone does not produce anesthesia at 

either pole, although the anode has a transitory soothing 
effect over painful foci. 
A watery solution of cocaine applied to the skin is not 

absorbed, does not produce anesthesia, except, perhaps, 
after an indefinitely long period. The same 1s. true of 

chloroform and of an alcoholic solution of aconitia. 

A watery solution of cocaine is diffused through the 
skin and subcutaneous tissues by the anode, but not by 
the cathode. This is true of chloroform, aconit’a, strych-. 
nia, potassium iodide, corrosive sublimate, tincture of 

- jodine, and other medicaments. 
The anzesthesia produced by a ten to twenty per cent. 

solution of cocaine on the anode is sufficient for small 
operations and affords distinct relief for. from four to 

eleven hours in cases of severe neuralgias in superficial 
nerves and without constitutional effects. | 
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The Adamkiewicz electrode is absolutely worthless. song: for chronic pharyngitis ; for nodes and gummata, 
since it is so stupidly constructed that the current does 4 _ By ercuilar ulcers, mucous patches and papular syphilides ; 
not pass through the fluid contained within it but throuch 4 - indolent ulcers, lupus, acute and strumous glands. In 
its circular metallic rim. : 4 discussion upon Dr. Cagney’s paper, Mr. Juler stated 

Chloroform, recommended by Adamkiewicz, and by. ye he had found the method useful in tobacco ambly- 
Lumbroso, and Matteini, should only be used for cata- , 
phoretic purposes when, in addition to producing a local r: em the same month, Drs. Gartner and Ehrmann * made 
aneesthesia it is desired to counter-irritate, for it causes 2 | oy - communication to the Imperial-Royal Society of Physi- 

disagreeable dermatitis of a week's duration, as I have a a ians, of Vienna, in reference to the cataphoretic use of 
had reason to learn by experiment upon myself. It does 5 BE csive sublimate. Dr. Gdartner’s electric bath-tub was 
induce a deep analgesia beneath the anode, but it also a employed, from four to six grammes of mercuric bichlo- 
vesicates. . , ,. 

ride being dissolved in the water of the bath. A current 

strength of 100 milliampéres was passed through the per-. 

son experimented upon for fifteen or twenty minutes, and 
Up to February, 1889, I had employed anodal diffu. 

sion of solutions of cocaine and aconitia, separately or 
mingled, in two severe cases of chronic supra-orbital new GF subsequently mercury was found in the urine in as large a 
ralgia, selected for me as crucial tests by Dr. Seguin ; -in | 4 quantity as 1.3 milligr. There were traces of the metal 

_ one case of double trigeminal neuralgia ; in one case of | g in the urine for from four to six days after the bath. 
inferior maxillary neuralgia ; in one case of locomotor 4 4 Some time ago Boccolari and Manzieri * announced 
ataxia for the relief of dorsal neuralgic pains. ‘The suc- a their intention to study the effects of electric cataphore- 
cess of the measure in all of these cases was undisputed. _ a sis in connection with mineral baths, but I have been able. 
It gave hours of relief from excruciating pain, and with- r to And no. published record of the results of their studies 
out constitutional effects.of any kind. Nothing was q 4 in this direction. They have published, showever, their 
claimed for it as a curative procedure, but it certainly 4 use of anodal diffusion of drugs in parasitic affections of 
proved to be a more than efficient substitute in these : iz hair roots. 3 | oo oe 
cases for morphine, which, as we too well know, is-so s ———s Woodbury * described in May, 1890, his successful em- 
prone to exact for its hours of solace lifetimes of wreck = ployment of the anode with a solution of iodide of lithium 
and ruin. | q ss in a case with a syphilitic cutaneous neoplasm. 

Since the publication of my paper other articles which 4 Shoemaker * has also written upon the uses of cata- 
serve to show the growing recognition of the value of | ys phoresis in certain skin diseases. 
the method have emanated from various sources.. Dr. 3 | Dr. A. Barth ® describes’ cocaine cataphoresis as em- 

Cagney,’ of London, reported his experience in the use q ployed by him in a number of operations upon the tym- 
of cataphoresis before the Harveian Society, November . __ panum and external auditory meatus, finding a ten per 
7, 1889. He employed iodine and a saturated solution > | xs | 7 
of potassium iodide with the anode for labyrinthine = B= ricer Med. Blatter, November 28, 1889. 
deafness, lead palsy, small tumors of the skin and mu- a _~—~—~— «ek {mternat. Klin. Rundschau, September 2, 1888. 

vais : i i , 1890. cous membranes ; for syphilitic and other throat affec- avant 1890: News, June 21, 189 

i: =. 5 New York Archives of Otology, April-July, 1890, New York, pp. . 

‘ British Medical Journal, November 16, 1889. a 3 | ES i ae tO ees 



cent. solution on cotton connected with the anode i 
successful. 

6 

At the International Congress held at Berlin in August 
1890, Dr. Bayles, of Orange, N. J., read a communi. 
cation from Mr. Edison, the inventor, upon the medica] | 

employment of cataphoresis. The transactions of the 
Congress not yet having been published, I am indebted to 
my friend, Mr. A. E. Kennelly, Chief Electrician of the 
Edison Laboratory, for the following brief synopsis of 
Mr. Edison’s experiments : “gh 

“ The first trials were purely physical. With a current 
of twenty milliampéres, lithium chloride was forced 
through a septum of animal membrane by electrical] en- 
dosmose. | 

‘“‘ The second series of trials was upon the person of”g 
healthy young laborer, who dipped one hand in a solution 
of common salt, and the other in a five per cent. solution 
of lithium chloride in water, for two hours daily for ten 
days. His ure examined before the test showed no 
more than mere traces of lithium. His urine collected 
during that period exhibited distinct presence of Hthium— 
five milliampéres. 

‘The third trial was upon the person of an old man 
suffering from acute and chronic uric-acid concretions, 
He was in an advanced stage of the ailment, and most of 
his joints were affected ; the joints between the phalanges 
were almost obliterated.. He immersed one hand in lithium 
chloride solution, the other in common salt solution, while 
a current from the one hundred and twenty volt electric- 
light circuit was employed through resistance to pass 
through his body. Measurements of the hand in the lithiuin | 
chloride solution showed after some twenty-five hours of 
total application, a distinct reduction of bulk. ‘There 
was also considerable relief from pain, and the general 
condition of the patient was ameliorated. ‘The current 
strength in his case was twenty millliampéres (four times 
more than the previous healthy subject could stand with 
convenience).” | , 

ery | 
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ment recently described by Dr. Ehrmann to demonstrate 

the cataphoretic power of the anode: 
Take two similar glass vessels, with zinc electrodes at 

the bottom, and filled with a very weak solution of methyl 

plue. ‘Insert the hands, one in each, and cause ten to 

twenty milliampéres to pass for five to ten minutes. The 

hand in the anode vessel will be covered with blue spots. 

The earlier criticisms of medical men that there was no 

such thing as the anodal diffusion of drugs must. in the 

face of such accumulating evidence be entirely silenced. 

It is only one and a half years ago since, in the discus- 

sion of my paper, some who took part manifested entire. 

incredulity. ‘The far more vital criticism, however, that 

accuracy of dosage was impossible by this method of 

medication has been until now unanswered. The hollow 

electrode of Munk with clay bottom, of Adamkiewicz with 

carbon bottom, and of myself with a membranous bottom, 

each has failed to determine properly the quantity of the 

medicament employed. But this is now no longer a 

yalid argument against anodal diffusion, since by the 
‘means I have of late employed, exact: dosage is simplicity 

itself. It is only essential to possess a flat metal 

electrode, preferably but not necessarily of platinum 

(platinum is now almost as costly as gold) or tin. A 

nickel plated surface will answer. This may be made of 
any size, round or square, convex or concave. A piece 
of tissue or filtering paper or linen is cut to fit over the 

metal surface. Uponit is placed, drop by drop, the solu- 

‘tion of any drug to be used, and the electrode is then 

applied to the skin. ‘There is then a thin capillary layer 
~_ of the medicament in the paper disk between the electrode | 
and the skin, and the quantity of the drugis known. ‘The 
electrode made for me by Messrs. White & Bartlett, of 
this city, isround, flat, two or three centimetres in diameter, 
and is provided with a narrow, soft rubber rim at its edge, 

1 New York Medical Journal, November 15, 1890. 

Mr. Kennelly also calls my attention to a pretty experi-| 
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which, by its close approximation to the skin, prevents say 
loss of the solution by evaporation. In order to have 
drugs ready for use at any time, disks of paper to fit the 
electrode may be charged with aqueous or alcoholic 
solutions, and then allowed to dry, a drop or two of 
menstruum being added when they are to be used. Otto 
Boeddiker, Pharmacist, 954 Sixth Avenue, of this city, is 
prepared to furnish anyone with medicated cataphoretic. 
disks to fit the electrode, and has made for me satisfactory 
disks of menthol, cocaine, helleborin, strychnine, iodol, 
corrosive sublimate, aconitine, potassium iodide, imido- 
succinate of mercury, and the chloride and benzoate of 
lithium. 

As regards the current strength to be employed one 
must be guided by the patient’s feelings. Anywhere 
from five to twenty milliampéres may be used for from: 
five to fifteen minutes. The stronger the current the 
shorter the duration of the séanuce. If one has no 
galvanometer he may use ten to thirty or more cells of any 
battery, Grenet, Léclanché, or chloride of silver. 

Anodal Diffusion of Drugs.—The indications for the - 
application of the method of anodal diffusion of drugs 
may be summarized as follows : : 

To Produce Local Anesthesia for Neuralgias, Superficial 
Pains, and Cutaneous Operations.—With an additional ex- 
perience of nearly two years in the frequent treatment of. 
neuralgias of superficial nerves with ten to twenty per. 
cent. solution of cocaine on the anode, I can only reiterate - 
my conviction that it is the best means we have for relief - 
of the pain without constitutional effects. .I have had no 
experience of the method in surgery, but I quote the 
following from a letter. received from Dr. R. H.. M. 
Dawbarn, June ro, 1889, which will merely serve as an 
instance of the successful employment of voltaic 
narcotism in a small operation : 

“T have recently, since reading your article, tried this . 
method upon a child’s hand, requiring suture of a severed 
tendon. ‘The injury was an old one, and there was no 

wound 

9 

before I made my incision. The anesthesia from 

ten per cent. cocaine upon the anode, continued with my 

chloride of silver battery (twelve cells) for ten minutes, 

was very satisfactory.” . | oa 

1 have experimented with other local anzesthetics. 

Aconitia produces a deep analgesia, but it is accompanied 

with severe smarting around the edges of the anzesthe- 

tized area. A combination of cocaine with the aconitia 

revents this hyperzesthesia. I was led by a note on hel- 

jeborin * ina medical journal to make use of this alka- 

Joid as a local anesthetic. Three or four drops of a 

one per cent. solution of helleborin, on the anode have 

prought about much more gratifying results than cocaine, 

a deeper and more lasting aneesthesia, and I have never 

noted constitutional effects. The latter need not be 

feared now that dosage has become accurate. At the 

same time I should advise caution in the employment of 

so powerful an alkaloid. : i 

Both onabain and _ strophanthin® (Arnaud’s, not 

Merck’s) are strong local anesthetics, and may be used 

with the anode in doses of 545 of a grain or more. 

One or two drops of chloroform on a tissue-paper disk 

placed upon the anode will bring about a deep analgesia 

in a very short time, but will be followed later by vesica- 

tion. When it is desirable to first anzesthetize and then 

counter-irritate, chloroform cataphoresis may be advis- 

able, and will prove useful in some neuralgias. 

A mild solution of carbolic acid may also be employed 

as a local anesthetic and analgesic. 

For Topical Medication in various Local Lesions, such 

as Tumors, Rheumatic, Gouty, and other Swellings, various 

Skin Diseases, Syphilides, etc.—¥or such cutaneous disor- 

ders as are commonly treated by painting with iodine, the 

use of some of the iodine preparations, such as potassium, 

sodium, or lithium iodide, iodol, or diluted tincture of 10- 

dine upon the anode is indicated. 

1 Venturini and Gasparini. Brit. Med. Journ., August 4, 1888. 
2 Fortschritte der Medicine, February 1, 1890. 
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_ For rheumatic and gouty swellings, solutions of the 
chloride, benzoate, or citrate of lithium, all very soluble 
salts, should be employed with the anode. Among mer- 
curial remedies the imidosuccinate and. bichloride of 
mercury are well adapted for cataphoretic purposes. . 

The rhinologist and laryngologist will find the method 
particularly adapted to the treatment of many difficulties 
of the upper air-passages which may require the applica- 
tion of anzesthetics, astringents, or antiseptics. 

Lor Electro cataphoretic Baths for General Purposes.—~ 
There would seem to be considerable usefulness in the 
method as applied to mineral baths. Although Gdrtner 
has been at great pains to invent a particular kind of) 
bath-tub with two compartments for electrical purposes, 
It is not essential to have any such arrangement. By» 
making an ordinary bath the anode, the hands may 
close the circuit by grasping a cathode suspended just 
above the bath. Thus almost the whole surface of the 
body may be subjected to the anodal diffusion of the 
therapeutic agent dissolved in the bath. Outside of tonic, 
stimulating, and alterative, such as are found in health re- 
sorts, cataphoretic baths of iodide of potash might prove 
useful in cases of lead poisoning, etc. 

_ Lhe Use of Cataphoresis for Diagnostic Purposes.—In the 
discussion which followed the reading of my first paper 
upon this subject, Dr. Starr called attention to the pos- 
sible usefulness of cocaine cataphoresis in diagnosis. Thus 
if a pain were complained of, for instance in some part of 
the trigeminus, it should disappear under this treatment. 
If it did not, the lesion could be localized further back, 
or it might lead to the conclusion that it was a hysterical 
pain. I had myself an interesting example of its useful- 
ness for this purpose some time ago. I was called in 
consultation to see a lady who had been suffering for 
months with a rather superficial but excruciating pain in 
the knee following slight trauma. The knee was swollen 
from blistering, the limb was rigid, the patient sleepless 
from pain and anxious to have the leg amputated. The 

4 f spot up 
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on which I placed the anode with cocaine was so 
thetic that the slightest touch made her wince 

+ pain. Her eyes being closed, I stuck a pinin the ~ 

. efter a few minutes, which she did not notice. When 

i. opened her eyes, the electrode having been removed, 

B oiched the anzesthetic part with my finger, and she 

: ‘nced with pain the same as before. Although the limb 
Ds I believe, subsequently amputated, my diagnosis of 

1 hysterical knee-joint was amply corroborated by micro- 
mination. . 

ee of all the facts which I have adduced in this 

prief paper, there can be no doubt that the anodal diffu- 

sion of drugs is destined to far wider application than it 

has as yet enjoyed, and that the general practitioner and 
the specialist alike will find the procedure increasingly 

useful as a practical therapeutic measure. . To close with 

a quotation from an editorial in the Vew York Medical 

ournal, December 28, 1889, itis a method that “ opens a 

way not otherwise attainable for influencing tissue metab- 

olism and for changing morbid nutritive processes by 

‘sending the drugs into direct and immediate contact with 

diseased parts through a force which in itself must greatly 

enhance their active medicinal properties.’ 
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e of electricity, especially of galvanism, has 

ected a oreat deal of attention of late years among 

gl ts and has been widely resorted to, yet I 

a tangible progress in methods or results 

a ct presented this subject to the American 

since n in my paper on Gynecological. Electro- 

) ae the Baltimore meeting ofthe Amer
ica Gyne- 

a I PS es : : Fotos! Society in 1886, when I could not even ob- 

oo ees of ometer in the city of Baltimore for the 

'The us 

oy 

tain a galvan 

purpose of demonstrating my teachings. 
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these features, the essentials of our present gyneco- 

— logical electro- therapy, are: 

The measures and dosage. 

| ie 2. The direct application to the tissues. 
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Heh nena SA | _ The use of strong and effective currents. 
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In. short, precision and the possibility 

impossibility for the busy practitioner. 7 

. This questionable medium has become a valuable 
agent ; a very perceptible change has taken place jp = 

the profession; the very men who, not long ago 

denied the possibility of measurement and dosage, now 

appear as converts : the admirers of mild currents ang 

half-hour sittings, continued for months, are hushed by 

the undeniable logic of facts, by the astonishing results 

achieved by effective currents in a few short sittings - ; 
> 

in short, medical electricity is now emerging from the 

primitive condition in which it has too long remained, 

While commerce and industry have developed the 

most wonderful properties in this agent, and have 
utilized it to a marvelous degree, the medical pro- 

fession has almost ignored it, though known for an 

entire century, since the time when Galvani, at sunset 

on a September evening roo years ago, while en- 

deavoring to suspend the legs of a skinned frog by a- 

copper hook through the spinal column, to the iron 
railing of his garden terrace, observed the twicthing of 

the muscles when the copper hook touched the iron 

railing. This event marks the first progressive step in 

the history of electricity since the discovery of the 

remarkable property of amber, 600 years B. C. 

Fertile brains soon developed the discovery of the 

Boulognese savant, which found favor especially 

among the French. | 3 

The most important advance in the use of galvanism 

as a medicinal agent is, however, due to the labors of 

| re of applying 
the current without those long sittings of twenty ann y ag ; 

: : fs és e ; — =. Ss lt 

thirty minutes, which hitherto have made its use ana accep! 4 

" yologists ha : 
gained but little; indeed, we may say that the teach- 

a ings O SEA a . 

pave been. Gynecologists were not successful, be- 

cause 

Sm 
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k, of Berlin, forty years ago, which we must 
Rema | | | | 

he basis of our work; upon this we build. 

a physiologists have developed the science, and neu- 

ve applied it, but the profession at large has 

¢ Remak have not been utilized as they should i 

they merely followed the specialists, the neurolo- 

gists who had adapted the new remedy to their own 
) ee : ws 

particular purposes, mM a very different sphere; 

5 | ‘<olated, and even wonderful successes were reported, 

Band ‘created a temporary interest, which soon sub- 

Secided. Even the success of Cutter, of New York, in 

Be the destruction of fibroid tumors, seventeen years ago, 

remarkable as it was, did not arouse emulation. The 

excellent results of Bruns, of Tiibingen, in the treat- 

ent of goitre, and of nasal polypi, were noted by only 

4 few and forgotten by them; the brilliant application 

of the electrolytic properties of galvanism for the de- 

struction of supernumerary hair in the eyelid, made by 

our friend Dr. Michel, of St. Louis, would have met 

with a similar fate had it not been made so valuable te 

dermatologists by our colleague Dr. Hardaway, so that 

among a limited number of specialists this one property 

of galvanism was throughly appreciated; but to the 

profession at large the electric current still remained 

the same mysterious agent, regarded with indifference 
ey : b] ‘ 9 

with distrust, or with awe, until we learned, (1) 

measurement ; (2) localization, the limitation of effect 

‘to one active pole, which must be placed within the 

tissues ; and (3) the use of currents stronger than any _ 

hitherto applied in medical practice. Upon these 
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fundamental laws is based the theory and practice 

gynecological electro-therapy. 
. 

Little can be said of the history of electricit 
gyneecology ; it has had no influence whatsoever upo n 
the development of this rapidly progressing specialty. 

reference to even the latest and most thorough teal “a 

books affords the best proof of this fact. 

‘Until quite recently the gynecologist, unacquainted 
with the varying properties of the electric current, re 

sorted to this remedy only when all other means hag 

failed ; in the most difficult and unyielding cases he 
tried an agent with which he was not familiar; ha y) 

naturally failed and as naturally ascribed his failure to 

the remedy he used. a 

Need we wonder that no attempt was made to apply 

_ electricity in gynecological practice, when Sir James 

¥. Simpson stated that, “Electrization of the uterus 

was all but useless, and that when uterine action 

had been apparently excited by galvanism it was q 

mere coincidence, or resulted from an impression made 

on the mind of the patient, or on the abdominal 

parietes by the electrode.” Very little more advanced 

in his practice 1s Powell, a writer on medical electricity 

twenty years ago, who ridicules Simpson for this 

statement in his “Practice of Medical Electricity,” 

_ published in Dublin in 1869. Though he tells us that 

the utmost care should be taken in recording cases, 

etc., he himself gives the following case histories : 

““Galvanism and faradism were applied for three 
weeks and with marked benefit’; or, “he was put. 

under a course of galvanism, and in five weeks the 

power of the arm began to return.” | 

This was a time when, in the famous Guy's Hos- 

of 

Y ing : 
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> the want O 

Bigtoo muc 

q gynzecol 
ig ready and able to closely watch his remedy, is no 

ce 7 Se 

i, patients were treated by shocks from Leyden 

. passed through the pelvic regions from the sacrum 

ne pubis, giving the very acme of what we most 

oid in its mildest form—/. ¢., shock. 

down to the very latest literature 

vement in that vagueness which has 

icity as a medicinal agent. What is the 

those who in their writings urge precision 

on and measurement? What is the prac- 

e who preach exactness, and tell us that 

f progress is due to want of precision ? 

By their own case records we see that they themselves 

commit precisely the same error, The truth is that it 

h trouble for the busy and the competent 

ogist; and unfortunately, the electrician, who 

gynecologist, and his observations are of little practi- 

cal value. 

Considerable confusion still exists, and galvanism 

and faradism, the ampere and the ohm, are not as yet 

very thoroughly understood ; so we see one writer tell- 

ing us that Apostoli applied one anda half and two and 

a half amperes ; another says that while he formerly 

nsed only twenty-five milliamperes, he now has applied 

as high as Zev amperes® (ten thousand milliamperes !) § 

‘another is recording the strength of faradic. currents. 

in milliampéres. I shall endeavor to summarize the’ 

* Ten amperes is the current used for the large electric lights 

on our streets; inside lights in hotels and stores need a current of 

only six amperes. Zev amperes, through a resistance of sixty 

ohms, which is as low a resistance as we may expect in a fibroid, 

~ means a force of six horse power ; this in electro-chemical force or 

heat would destroy the abdomen in a few moments. Any unlucky 
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more practical points, so as to enable the ‘PTactitio 
to understandingly and effectively apply the cy 

in gyneecological practice, but this does. not refe 
other branches of medicine. | 

As electricity for illuminating purposes differs from : 

hepa 

Tent 
T to 

ca 

os. 7 

-: Bf shock, which is, on the contrary, a valuable 

pane ‘in the practice of the neurologist ; we carefully 

the effect of opening, closing, and reversing of 

y Be cirent, which is a highly important diagnostic 

a a therapeutic resource in neurology. 

electricity as a motor, so does the electro-therapy oft 
‘the neurologist differ from that of the Synxcologigt 

and 1 look upon the clear understanding of this did * 
tinction as absolutely essential to the development of _ 
electro-therapy ; the want of it has been one of the 
most effective bars in the way of progress. Success 
was impossible with the indiscriminate application o¢ 
electricity in the various branches of medicine: jp 
gynecology we deal with resistances of 200 and 300 
ohms, as low as go, but never above 600 or 800, while 
we use currents up to 250 milliamperes, most com. 

monly between 20 and 80 milliampéres; the neurolo- 
gist, on the contrary, rarely goes as high as 20 millj- 
amperes and usually uses from 2 to 5 milliampéres, 
and the resistance of the tissues between his electrodes 
is from 5000 to 10,000 ohms and over. 

The electrical current is merely the agent, and 
neurological and gynecological electricity can be no 
more compared than any other remedy ; than clinics 
or the knife as applied to one department of medicine 
or another, : 

An essential to successful gynecological electro- 

therapy is a. smooth current, the most complete avoid- 

fireman who for a moment touches non-insulated parts of a wire 

carrying a ten-ampere current is struck dead, and yet one enthu-_ 
siastic electro-therapeutist claims to have applied a current of ten 4 
ampéres to a living woman! Electric measurement is beginning 

- to be appreciated, but is’ by no means understood, ¢ 

i & here an 

- w i > 
me 

© therapy. Asina 

Successful electro-therapy was impossible as long as 
a 

y was looked upon as an agent ‘applicable » 

d there in the same way, and it has been my 

establish and develop gynecological electro- 

sin all matters, if we wish to succeed we 

must ourselves work to our own especial purposes, I 

nave, therefore, confined my work and my eo v 

a the subject of gynaecological electro-therapy, and I wis : 3 

to be clearly understood that I make no reference to 

lications. | 

Be conditions are peculiarly favorable for the appli- 

cation of electricity to the female pelvic viscera : 

i, The current can be confined to the part under 

treatment, as all the organs are gathered within the 

‘mits of the pelvis. | | 

ceased organs or morbid products can be 

reached directly by the electrode. : 

3, The low electrical sensibility of the parts makes 

| the use of very strong currents possible. The skin, an 

electrically sensitive part, is not necessarily involved, 

and if so, only at the site of the indifferent or dispers- 

as thisis the abdomen, the current can be 

aim tO 

ing pole ; 

= Bs dispersed to any desired extent. The active electrode 

need never be in contact with the skin, and, however 

strong the current, the active intra-pelvic pole need 

cause no pain. : | . 7 

4. The polar method can, by reason of the situation 

of the parts, be successfully applied and fully utilized, 



and by this method only are speedy results possible in q 

gyneecological practice. 

I.—EssENTIALS FOR THE SUCCESSFUL Usk or Etpe. ~ 
TRICITY IN GYNACOLOGICAL PRACTICE, 

The methods of use and application will be more 
readily understood after a brief recapitulation of the 
more important features of the essential characteris. 
tics of electro-therapy, as now applied in gynecology, 
which are as follows: 

a. Localization of the current.—The current must be 
localized and its effect confined as far as possible. to 
the diseased organ or part. 

b. Use of one active pole—One pole exclusively, 
chosen for its peculiar properties, must serve as the 
active agent for the application of the current, and 

upon this its entire effect is concentrated ; this is 
termed the active pole. 

c. Dispersing of the current.—The current at the 
other pole must be neutralized as much as possible, 
and its effect rendered as little as possible perceptible ; 
to accomplish this it is dispersed upon as large a 
surface as the configuration of the part will permit; 
hence, a dispersing electrode is used in connection 
with the indifferent or neutral pole, called the dis- 
persing plate. | 

ad. The active pole should be directly in contact with 
the organ or part to be acted upon, or even within 
its tissue. 

e. The indifferent or dispersing pole should be oppo- 

site to the active pole so as to confine the tissue to be affected 
between their surfaces ; it must be as near as possible 

\ 
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a the diseased part and upon the largest and least 

sitive surface which can be untilized. 

Use of effective currents—Currents of sufficient 

a trength to accomplish the object desired in the shortest 
r 5 . ° e 

BS possible time, without detriment to the patient, should 

‘ate used. 

The intensity of the current used in gynecological 

ractice varies from 1 to 300 milliampéres ; of most 

general use€ are currents of from 20 to 80 milliamperes. 

It must be remembered that I am not merely urging 

the use of currents as strong as possible, but of currents 

strong enough to be effective. While a current of one or 

two milliamperes will relieve the pain of a contusion, a 

‘current of ten milliampéres will aggravate it. The in- 

tensity must be commensurate with the object in view. 

_ Precision tn dose and measure.—Knowledge of the 

force used and exactness in dosing it area sine gua 

non to the effective application of electricity. It is as 

necessary to know the electro-motor force of the ele- 

‘ments and the milliampére intensity of the current 

used as it is to know the strength of a chemical 

solution, and the number of grains of the drug which 

are to be given. | : 

h. Use of proper instruments 1s as necessary to the 

electro-therapeutist as it is to the surgeon. The 

battery, by which the force is generated, is useless 

without proper means of dosing and of applying it— 

the milliampéremeter; suitable electrodes for the 
application of the current at the active pole, and for 

its dispersion at the indifferent pole, are fundamental 

requirements for successful electro-therapy. 

Upon the acquisition of these aids the recent pro- 
— gress of gynecological electro-therapy is based. 
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t. Recognition and proper use of the various qualities a 
of the electric current.—The electric current, both 
galvanic and faradic, is a most subtle agent, which 
may be made to serve many purposes, and Which 
possesses numerous, greatly varying, and even antago. 
nistic ~properties, which can be developed at wil] b 

the accessory apparatus and the method of application 
ewe he. following are the most important factors by which 

the properties. of the electrical current are changed, ang 
upon which tts varying medicinal effect depends. 

FARADIC, GALVANIC. 

- =. vartes with 

Intensity ; nuntber of.elements. Intensity ; distance between pri- 
. mary and secondary coil; jn_. 

fluenced less by electro-motor 
force of generating element. 

Pole; slight difference ; nega- 
tive, more irritating, painfy] - 
positive, Jess painful, more 
serviceable for deep application, 

Time of use. 
Number and length of interrup- 

tions ; method of increase and 
decrease. 

Size, shape, 
electrode. 

Metallic for irritation. 
Moist, non-metallic, for pene- 

tration. 
Length and thickness of wire in 

secondary coil. 
High tension, effects on nerves 
by long secondary coil of fine 
wire, 

Quality and low tension, effect 
by short coil of heavy wire. 

Primary current more penetrating 
with metallic electrode. 

Secondary current more pene- 
trating with moist, non-metallic 
electrode, 

Pole; negative, alkaline, fluidi- 
fying, stimulating; positive, 
acid, coagulating, sedative. 

Time of use. 
Constancy. 

Size, shape, and material of elec- 
trode. 

Metallic for chemical effect. 
Moist, non-metallic, for dis- 

tribution and penetration. 

and material of 

i 

and electricity may be applied to serve as a 

“ 

properties of the current, so changed, are numerous, 
, 
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Sedative. 

Stimulant. 

Counter-irritant and vesicant. 

Muscle contractor. 

- Antispasmodic. 

Tonic. 
Promoter of.development. 

Absorbent. * 
Chemical cautery. 

Coagulator. 

Electrolytic. 

Hemostatic. 

Promoter of hemorrhage. 

Decongestor. 
And as a medicator. 

INSTRUMENTS TO 

The greatest concern is gen 

I]l.—MANNER OF APPLICATION, ELECTRODES, AND 

erally felt in regard to 

the point of least possible importance—that 1s, the _ 

battery itself ; the question, What ts the best battery? . 

js so often asked that I will again repeat that /Azs 2s 

immaterial as regards the effect. 

“same provided that the elements are of medium size, — 

not too large or too small, whether we use the sul- 

phate of copper telegraph cell, the zinc and carbon 

telephone cell, the Leclanché cell, or any of its modi- 

fications, or the ordinary medical dip battery. The 

The current is the 

physician must adapt his battery to his convenience 

and to his pocket. For stationary and cabinet bat- Lhe therapeutic effects developed by the various 



teries I deem the sealed Gonda Leclanché or the Dia. 
mond the most convenient; both with - muriate of a 
ammonia, zinc, and carbon; the former with the Oxide 
of manganese disk in place of the porous cup, which 7 
is liable to clog. This battery works steadily, and re. 
quires the addition of distilled water every six months, 
cleansing and refilling every year. The fluid is sim. 
ple, non-corroding, and odorless. Portable batteries 

are now made with similar hermetically sealed CUDS of 

smaller size, and these, of course, are far more conven- 

ient than the dip batteries, which have so long ruled 
of these, the Stéhrer battery was the type. 

indeed, strange that in this progressive inventive coun. 

try, from which all electric progress comes, these 

filthy, corrodable batteries should so long have re. 
mained the universal favorite. The hermetically 
sealed open circuit battery, with dry cups, or, at least, 
with harmless, odorless fluid, is the battery of the fu- 

ture for cabinet and portable purposes, but not as yet 

2-4 | i 
' ; 

it seems, . 

satisfactorily adapted to our purposes; the very admir- | 

able chloride of silver portable battery does not give 

a sufficiently strong or constant current. 

The important instrument is the milliampéremeter, 

graded for general purposes from 1 to 100, for special 

work from 1 to 250 or 300. No work can be done 

without this, and it must always be in the circuit to be 
really useful. 

The current selector I need not mention, as no bat- 

tery is without one, and it is all important that we 

have this means of gradual increase of the current 

element by element, which I deem of more general 

utility, more simple, and almost as gentle as the 

‘rheostat. | : 
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Brie carbon or graphite rheostat, which is now sup- 

Baad with many batteries, certainly affords the most 

e means of grading the current intensity, and, 

while by no means essential, is a very desirable auxil- 

iary, and has partially supplanted the current selector, 

which I still prefer for ordinary purposes. 
The wire rheostat to measure resistance, the inter- 

ruptor, the metronome to break the current, the rheo- 

tome to change the: current) the carbon or graphite 

rheostat to interpose resistance, or increase or decrease 

the current without even the’slight jar occasioned by 

the insertion of single elements, are not necessary for 

ordinary work; but these, like the coulombmeter to 

| Meeasure the quantity of electricity, the voltmeter to 

measure the electromotive force of the elements, and 

the ampéremeter to measure their ampére capacity, 

are all demanded for progressive scientific investiga- 

tion. That rather uncertain instrument, the water 

rheostat, has become almost obsolete. 

The electrode, the most simple of all the accessories, 

and on account of its very simplicity the most neg- 

lected, is as important as the battery itself. I blame 

that despicable sponge electrode in part for the neglect 

into which electro-therapeutics have fallen in this 

country ; every battery was supplied with two of these 

abominations, and as the practitioner soon found that 

the could not accomplish much with them, he thought 

electricity useless and put aside his battery. 
The sponge electrode is a filthy, current-absorbing 

instrument, which must be cast aside. Ifa small elec- 

trode is wanted the metal plate can be used, covered 

with absorbent cotton soaked in warm water; this 

offers no appreciable resistance and is renewed with- 
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out any trouble for each patient; in fact, time anda 
trouble are saved, as it takes more time to soak tl 
oughly the sponge electrode than it does to cover 
disk with,absorbent cotton and apply this instrum 
which is saturated by momentary immersion. 

I propose to speak more fully of the LSper sin 
electrode, as it is this which is so important, partial] 
so from the fact that on account of its very simplicity 
it has been neglected. Electrodes for various pur. 

10K . 

ro) 

the | 

ent, a 

ly 4 

poses, for use in connection with what I call the acum 
tive pole, have been devised in numerous forms to suit om 
the locality in which they were to be aed -Sthraat car, 
uterus, or bladder,—but where any but the mildest curs 
rents are to be applied these are ineffective unless the 
current at the indifferent pole is sufficiently dispersed. 
Only by rendering the neutral polepainless, by dis. 
persing the current at this pole sufficiently to render 
it indifferent, can the other active pole be effectively 
used. 

For this purpose then we must have an electrode of 
large surface and of good conducting material, so that 
the resistance it offers is reduced to a minimum. The 
stronger the current, the more intense the effect de- 
rived from the active pole, the larger must be the sur- 
face for its dispersion at the indifferent pole, and the 
larger must be this surface that the peculiar effects of 
this pole may be neutralized and that cauterization 
may be avoided. : 

The effect of the active pole is in no way reduced 
thereby, as the density of the current is not appreci-. 
ably diminished in applications by the polar method, 4 
whether the dispersing electrode is large or small, 

The larger this the better ; its size is limited by the 4 
+ \ 

~ perforated with holes one line in diameter, one inch 
: apart, and is covered with a layer of punk or ab- 

a | 1B: 

a to which it is applied, and for gyneecological 
era es three sizes are desirable: 

pur Po® ‘1, 64 by 9g inches = 584 sq. inches surface. 

Mino. 3.34 by 42 = 1538 
P No 3 is used with mild currents, and preferable 

‘ possible, as it is easily placed without disturbing 

o— 

ce ce 

2 clothing, even under the corset ; this should, as a 
c 

t be used with currents of over 15 or 20 mil- 
a +t ic 

§ rule, no 
. eres. aie , oe d to a long, insulated handle, it makes a Bee Attache su : : 

electrode ; better for this purpose Is one 3 Sy ‘ d spinal 

Bones by 5 inches, with the same surface (15 square 
Binc! 

. is still readily manipulated, though not so 

- oacily shifted from side to side, and must be used with 

_ : ts from 20 to 60 milliampéres. . 
5 =" 1 is necessary for intensities above 60 milliam- 

a : if the current is to be applied without giving 

aa . : to place this the clothing must be loosened. 

_ *fhese three sizes will generally suffice, although I 
be have used No. 0, 8 inches by- ro inches, with a surface 

- of 80 square inches, for the application of very high 

intensities in electrolysis, and No. 5 for cutaneous far- 
er i. i like the old  adization, round, 2 inches in diameter, hk 

__ sponge electrode. 

J wouid urge these dimensions for general adoption 

. order that that uniformity which is so desirable to 

. an understanding may be attained. | 

‘a “The electrode consists of a pliable sheet of lead 

sorbent cotton, which is held in place by a thin buck- 
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III.—Dosr AND MEASURE. 

For proper dosage the following elements are res 
quired in 

GALVANISM. FARADISM, 

Milliampere intensity of cur- 
rent. between primary and Secon. 

: dary coil. he: 
Time of application, by Time of application. 

which quantity of electric- 
ity used is determined. Bye 

Number of interruptions, 
Square surface of dispersing 

electrode, for record of den- 

sity. 
electrode, 

Tension and quality of the one 
rent as determined by the 
ength and thickness of the 
wire in the secondary coil, 

Other measures by which all details of the applica. 
tion are recorded with precision for scientific research, 
though not necessary for simple treatment, are the fol. 
lowing: 

GALVANISM. 
Resistance of the tissues and 

electrodes in ohms, 

Density of the current. 
Quantity of electricity used ex- 

pressed in coulombs. 

Electro-motive force of the ele- 
ments usedin volts, Am- 
pere capacity of the ele- 

ments used in ampéres. . 

FARADISM, 

Resistance of the tissues and 
electrodes in ohms, | 

Electro-motive force of the ele. 
ments used in developing the 
current and their ampére ca. 
pacity in ampéres. 

The galvanic current, thanks to its commercial 
value, can now be measured and dosed with the ut. 9 

Strength of current by distance J 

Size, shape, and material of a 

\) Se 

—_—_ 
: & 12 

4 recision, and all its practically important char- 
post ‘cs can be more accurately recorded than those 
Beveris'' ther medicinal agent. For all:practical pur- 

of any Pra speaking only of the application of gal- 

a the polar method, in gynecological prac- : ‘ b ; 

-_ D4 only know the zzdenszdy of the current in 

S Bi aimperes, the “me of application, and the. sete, 
mill 
- ana size of the electrodes. ; | 

| re esistance of the tissues in ohms 1s not practl- 

a icy, ‘asin gynecological practice we inom 

nat the resistance varies between 60 and 800, usually 

” 200 and 300 ohms, and this is more closely 

ited by the location of the poles, as the physician 

_ lies electricity judiciously and scientifically 

know about what the resistance of certain parts 
— sho 

= 

Weally ne 

Seanerally is. ; 
rhe density of the current, however important in 

s her methods or in other localities, varies but little in 

-..., cological treatment by the polar method, as it is 

. BF ically the same in all but the ppt Doras applica- 

Bons, as, for instance, to the ovaries. .The active pole 

q being always small, either stylet Beer the Be 

of sought in its immediate vicinity oie but ee 

¥ “whether the current is dispersed upon a lar ge or ge 

- plate. Still, I have named the location and size of t i 

5 dispersing electrode among the elements necessary for 
dosage and record ; by means of this the tensity ae 

pe calculated, though I have included it, not for this 

purpose as much as for the convenience of the physi- 

cian to facilitate repetition. . 

P. The practically important elements for record Ae 

dosage of faradic currents are the electro-motive force 

3 of the generating element, with the distance between 
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the coils, the character of the secondary coil, and th 
number of interruptions per minute ; 
be possible with perfect standard instruments, suc 
the apparatus of Gaiffe in Paris, and the E 
Battery of Waite & Bartlett, of New York. 

one purpose—that of stimulation. 
The ordinary faradic battery is a dangerous instry. : ; 

ment in gyneecological practice, more liable to do harm 
than good, by reason of its stimulating and eXCitin 
properties ; but admirable results follow the use of 
properly modified faradic currents, and such as can be | 
dosed and compared with an approximate precision, » 

The large instrument of Gaiffe and the Englemann 
battery of Waite & Bartlett are the only ones which 
admit of exactness in application and observation ; the 
intermission can be regulated and timed from 1 to 
3oco per second, and a set of secondary coils of 
known length and diameter permit us to utilize and 
record all the various qualities of this admirable 
agent. 

The determination of the milliampére intensity of 
a faradic battery is more than useless ‘eis deceptive, — 
as the ampére intensity carries no conception of the 
true force of this kind of electricity, which is produced 
by induction, and by frequent making and breaking © a 
of the current: 

If passed through a coil of long wire the milliam- 
pére intensity is greatly reduced, and yet the effect of 
the current is.increased. I mention this only to pre- A 
vent entanglement by the erroneous ideas advanced 

t 

but this wil] only 

hag. 
ngelmann 4 

The uti 
ity of this form of electricity has not as yet been — 

_ recognized, on account of the imperfect apparatus ing 
the hands of the profession, which really serves bua 

* 

e. 

Mi 

er 

~ 

oe) 

—— 

. 

pase 
: ¥ ent) or perpe 

fs 
§ neu 

San instrumen 

- in general use this is un- 
» only are used > “but yin? 

fe .- 
 trolysis or cauterization. 

r.., 

#4 
ate 

ee needed. : 
“= ing the effect is self-evident. 

5 Pie 

Wf Be if desired, to determine the density of the current, 

oT 
— ~ 

- Be who have claimed to measure the faradic cur- 
yy SOP "14: . : by the milliamperemeter, 

a Measure and Dosage of Galvanism. 

milliamperemeter.—Upon the use of this instru- 

absolutely essential to successful practice, the 
§ F The 

x nt . . 
° 

eat advance in gynecological electro-therapy 1S 

yg d. The instrument may be either horizontal (tan- 

ndicular, and for gynecological purposes 

id indicate from 1 to 250 milliamperes. While the 

a logist may need one with more exact reading 

= bling him even to distinguish one-half 

uarter of a milliampére, the gynzecologist must 
ry one-q < 

; ve wider scope, and, as a rule, exactness to a single 
- ha : 

} silliampeére is not essential ; the intensity usually em 
mM 

foyed is from to or 20 to 6o or 80 milliamperes ; in 

El urethral, and vesical applications, the want of 

_ | t plainly showing fractions of a milliam- 

e illiamperes pére is sometimes felt, as two or three milllamp 

necessary. 
The high intensities are needed for purposes of elec- 

e . e ° e a 1 

Time of application is noted in minutes, and fron 

this the quantity of electricity applied in the entire 

mg ‘seance ean be determined in coulombs, the unit of 

4 quantity. : . 

For ordinary purposes the record of time only is Muse 
Ce 

The importance of this element in determin- | 

Density. —Square surface of Dispersing Electrode.— 

This should be recorded to facilitate repetition, and, 
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which is of extreme importance -in certain method. 

of application. 

To simplify record, and further an understandin 
it is very desirable that practitioners sl 
standard sizes of this important instrument ; 
ity in size and even in conducting 
electrodes is essential 
ever varying factors ; but if a standard be ad 
difficulty is obviated, | 

The three sizes I use I would. suggest as most con- 
venient for gynecological purposes ; 

No. r, 59 square inches surface (64 by of 
for higher intensities. 3 

No. 2, 28% square inches surface (44 by 64 
for intensities from 20 to 60 milliamp 
able to the abdomen without difficulty. 

No. 3, 153 square inches (34 by 4z inches), easily 
manipulated and readily slipped under the clothing 
upon any part of the abdomen, can be used for all 
milder applications, and even with 40 milllampéres if 
the patient be not too sensitive and the resistance low, 

Resistance. of the Tissues and Electrode an Ohms,— 
The ohm is the unit of resistance, and is me 
bythe rheostat. 

opted this 

inches) 

asured 
Upon the resistance of the tissue de- 

pends the intensity of the current possible and neces- 
sary. 3 

The greater the resistance the less the possible work 
tntenstty of the current, but the greater the electro- 
tive force and ampere capacity of the generating 
required. Hence the possibility of successful 
cation of galvanism in gynecological practice 
resistance offered bythe tissues is small, usually 200 or 
300 ohms ; and under these circumstances the patient 

ing 

m0- 

battery 

appli- 

; the 

iN 

eon stan 

Be pplications» 

aes 
a ften 5000 an 
ZO 

10uld adopt AY battery force. In_ | iring strong 4 great intensity, requiring uniform. a 

powers of dispersing 4 

neoplasms ~ , as it is difficult to calculate With De siti 

inches). tissue 1 

eres, still applic. 
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d roo or 200 milliamperes ; in a een 

as required in neurological ari - 

“tance of the tissues is rarely as low as ae rae 

a, d ro,ooo ohms, and 5 milliamperes 

d effusions, in which the highest fe 

uired; the resistance 1s sometimes reduce 

. vas Ao obak and at most it is never above 

800 ohms. ‘The resistance of the moist tissues 

ic and the nearer the electrodes can be ap- 

4 eS . each other the less it is, as the amount of 
ac 2 | 

iminished. 
‘ 

ihe eet resistance 18 offered by ee or 

‘s and in gynecological applications this | 

i... areca once, and not in all treatment ; 

a Fe cidennis on the abdomen is not so thick 

oe d as the surface is so located that it can be 

Be insted When both poles are intra-pelvic the 
we ; 

pro 

res: 

ca a aa 

these applications is also lessened by the approxima- 
tne: 

tion of electrodes, the one in cabot a 

e ° . m 

4 “ee 1 aoe vie anes 
Most effective, 

a ee the succulence of the tissues in Be 

i. ic and these tissues, with the exception 0 

= < cil walls, possess low electrical sensibility. 

a Be occons che use of effective currents, es 

Este in other parts, is possible in the ieee: 

cera. This is best explained by an examp whe a 

lectro-cauterization of the endometrium, - 

: the sound, in the uterine cavity, and the ot - 

Bie. onal hates upon the abdomen, I can use 30 mL 
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liampéres with but little pain, and may need 6 ele. q 
ments to develop these 30 milliampéres through gq — 
resistance of 250 ohms, If I place the same smal] 
abdominal electrode on the back of the handy and in 
place of the uterine sound, at the other pole, a round 
electrode in the palm of the hand, I will find a resist- 
ance of 3500 ohms from palm to back of hand, and J 
will need 24 of the same elements to obtain 4 milliam. 
peres, and these 4 milliampéres will cause as much 
burning as the 30 milliampéres. through less resist. 
ance, and in a more sensitive spot. 

For an exact determination of the resistance of the. 
tissues, the resistance of the electrode must be noted. 
That a knowledge of the resistance of the tissues 
under treatment is necessary, is evident from the 
influence of this factor upon the result. For genera] 
purposes of gynecological treatment, however, it can 
be dispensed with, as this resistance varies within. 
known and narrow limits; but for other applications 
it must be noted, as the variation Is very great, and so 
much depends upon it. easiest 

t myself have recorded the resistance in the cases 
treated, for the sake of study and observation, and 
believe that this should be done for the purpose of 
scientific observation, that rules of practice may be 
developed. | : It is to the low resistance and slight degree of 
electro-sensation that Synecology owes the possi- 
bility of successful electro-therapy ; 250 milliampéres 
can be applied for electrolysis in a uterine fibroid, 
because the resistance may not be over 60 milliam- 
peres, and this can be accomplished without exces- 
sive pain, or the use of great battery force; while 

i\ 

_— ores 25 
ia ) . - illiampéres, sent through the body from hand to 

iy Pe cid cause instantaneous death; and no bat- 

thing but a dynamo—sends such a aoe 

a resistance of 15,000 ohms (at which 
 _oyghly estimate the tissues from hand te hand). i 
ee ity of the Current-——The greater the density) O 

a ent the more intense the effect, and, as we 
4 a n, in gynecological electro-therapy and the 
— thed the greatest density is attained, as the 

oo Be sived ‘from the surface of one small pole, 
a Pe acccity of the current in the tissue surround- 

et active pole varies but little whether the dis- 

o i electrode be large or small; hence, as has q ae for mere working purposes, the record 

- fe ... Bota is of no value in gynzecological elec- 
e -_ however important it is in other appli- 
oo OF i density has been expressed by. ‘the 

ars sre intensity divided by the square electrode 
i 1 milliampére 

surface, square surface of electrode. 

pand, 
ery 0° 
through 

4 milli 

It is an ele- 

Be ent which can be dispensed with practically in dose 
=.) mM 

; d record of gynecological electro-therapy ; though ee 9 : 

a Be iaterest for investigations of scientific precision, et 
os 

and application to other parts. It is only in ovarian 

and similar intra-pelvic intra-polar applications that 
ess: ye must take into account this element of density. 

ss Quantity of Electricity used.—The Coulombmeter.— 

- The coulomb is the unit of quantity, and 1s er, 
a. Page by the quantity of gas developed by a curren 

of one ampére in one second of time, or pee 

% amount of water displaced by the gas evolve ae a current of one ampére in one second of time ; - 

Be other words, a coulomb is the quantity that passe 
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in one second of time against one ohm of r 

> i 

esistancg 
under the electro-motor force of one volt. One 
coulomb will decompose 92 microgrammes of w 
and upon this decomposition the instrument for 

ater 

Meas. urement is based; though not scientifically exact 
like the milliampéremeter, it is sufficient 
tical purposes. 

In gynecological practice it is sufficient to calcy. _ late the amount of electricity used, which is easi] 
done if the intensity of the current and time of aps | 
plication are known: As one ampere for one second _ 
of time equals one coulomb, 3745 of an ampére 
one milliampére, will equal =... 
one minute, 60 seconds, will equal +82. or 1000 : Jee A coulomb, and in five minutes, 3%°, of a coulomb. The 
current used in an ordinary application, for instance, 
20 milliampéres for 5 minutes, equals 20 Toy, OF 6 coulombs ; the same as if a current of 100 milliam. — peres was applied for 1 minute, or of r am 
seconds, 

I have made the measurements and calculations ing 
my case records for the sake of observation and com. 
parison, but I do not deem it necessary if milliam- _ pere intensity and time of application are given: it is 
merely one of the methods of measuring the galvanic 
current in all directions for precise determination, If 
a milliampéremeter is not at hand, the 

ly so for prae. q 

» Or | 1 — 
tooo Of one coulomb, jp — 

6 : 
Tov Of qa 

pere for 6 4 
ag 

quantity may 4 be measured by the coulombmeter, and, the time — 
being known, and the resistance, the m illiampére in- 
tensity may be calculated. 

Lilectro-motive Force ; the Voltmeter.—This is one of _ the roeasures used for determining the initial force of a the agent, the power of the battery, or of the cells 
~ 

of one ampere 

ct 

Bone D 

force ‘ 

~ porizonta 

Beeequstic purposes, an 
> ¢ 

j elements used, but 1s 

eeLy 

given trea 

ee _———— : 27 

Ps ‘ A 

Fi 
" 

3! a the treatment. One volt, the unit of electro- 
§ sed une! 

e. is a force sufficient to produce a current 

| throngh one ohm of Peni tnee ee 
2 

Se t equal to that of one chloride of silver, or 
re bou 

| 

= lement. | | 
aniell, ele 

. fe 

oltmeter used for measuring the electro-mot 
mae V 

n instrument similar in appearance to the 

: galvanometer, indicating the force in de- 

¢ deflection of a needle, which is impelled by 

. t assing through a coil of high resistance 

a = a pointer. This instrument is of service 

‘ne the value of a battery for galvano- 

ee rpos d for recording the force of the 

superfluous in galvano-thera- 

‘es for all but exact scientific work ; it 1S not 

Bea for determining or recording the electric 

eine erves rather to define the status of the bat- 

- aa 2 the elements used in the treatment ; it 

is whether they are in perfect working order, 

Be: they are deteriorating, and how they have 

: Piinienced by work fy ees Fae 

a oper is ised, “to. deter | 

Be, hatioes or of the elements used in a 

te tment; by this instrument, which Is similar 

to the tangent ealvanometer, the intensity of the cur- 

4 
rmined 

sg rent used for galvano-caustic Purposes Is dete 5 

di n gal- 
and it is our best means of recording this. In g 

; r yano-therapeutics it is useful for control of the battery 

= ‘ he 
2 d its elements, and by it the ampere capacity a 

Pak icatl itia 
ee: elements, used for a given application, o1 the in 

- . 4s 9 

\ 
) 

i f 

eo Ae: in t od  milliampéremeter, but is inserted in place of the body 

————— 
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and milliampéremeter, after the application has been 

| § di. | -Tect from the battery. It is of no.importance to them 
practitioner, but cannot be dispensed with for a Como 
plete determination of all elements ; by the ampére. 7 
meter, knowing the milliampére intensity of the cur 
rent in an application, we can calculate the resistance _ 

made, to show the intensity of current as comin 

of tissues and electrodes, and, as by the voltmeter, we 
can record the condition of the elements before and 
after a séance, erate 

This instrument takes the place of the milliampére. 4 
meter in all cases in which no such high resistance, as - | 
in medical treatment, is interposed. 

practical work, as the efficiency of the treatment can- 
not be determined by the battery force used, on ac- 
count of the great resistance interposed, it serves ys 
only for an understanding of the working power of the — i 
battery, and of the currents used in treatment, but for 
electro-cauterization and for mechanical purposes this 
is the gauge by which the work is measured. The am- 
peremeter is for the machinist, the electro-plater anq 
electro-lighter, what the milliampéremeter is to the 
medical practitioner, who employs but an- infinites- 
imal part of the electric intensity needed by the ae 
former, 

Laradic Dosage. 

The only precise measure applicable to faradic elec- 
tricity is the electro-motive force and ampere capacity 
of the generating element, but these affect the thera- 
peutic result too little to be considered in dosage. 
They are recorded only for scientific purposes. 

j " 

¥ 

In gyneeco- = 
logical electro-therapy this measure is unnecessary for 

Z 2 urposes of dosage we must eS yet conta our- 

Sth a rehearsal of the conditions by which the 

eer DS the faradic current are determined. 

e . = of the current is indicated by the distance 

; primary and secondary coll, as shown by a 

je. but until a uniformity of instruments 1s achieved, 

g e # of value only to the operator himselt. | 

inne of application, of course, determines the effect 

ed should be recorded. ie ee 

a Number of interruptions, which in my instrum ' 

= Waite & Bartlett, and the Gaiffe, vary from _ 

a pe oo per minute, is an important feature of the 

| ation and must be noted as one of the determin- ap 

" petwe 

@ ee icp, and material of the electrode affect the 

2 ie greatly, and should be noted. 

3 Tension and quality of the faradic current are per- 

ce os most important therapeutic factors, as the 

s - varies greatly with the nature of the secondary 

E~ .. which these are produced, hence this must al- 

=<... oted. 
s ot long and fine wire gives high tension and. 

Be little quality, while a short coil of heavy wire gives 

2 - greater quality and less tension. By a current of ten- 

gion the pain of a cellulitis will be relieved, but the 

E E pain and swelling from a contusion will be aggra- 

vated ; by a current of quality and low tension the 
ah y] ia 

a pain of a cellulitis would be aggravated, the pain, © 

: | surface edema, and venous distention of a contused 

will be alleviated ; the former is used mainly for 
« Fhe 

- nerve, the latter for muscular effects. 
By 5/sJance of the tissues is of no practical impor 

-_ tance, as we have no measure of faradic intensity cor- 
“ a : , ; 
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responding to the ohm as the ampere does. It is noted 
only for experimental purposes and future possibilities a 

gj WMomenclature.—I will here again call attention toll 
the nomenclature which I have employed and which a 
I have urged for general adoption, in my first paper, | 
so that the recording of cases may be simplified ang E 
a general understanding facilitated. 

The method of application is described by the low © 
cation of the poles, the site of the active pole being 
named first, that of the indifferent or dispersing pole 
following. 

Thus, in speaking of a wtero-abdominal Saradization, ~~ 
I refer to the application of the faradic current with 
the active pole in the cavity, and the indifferent pole 
on the abdomen; by ¢ntra-uterine galvanism J have 
indicated the bipolar treatment—that is, both poles in 
the uterine cavity. If the word negative or positive 
precedes, this always refers to the character of the 
first named, the active pole, V1Z., posttive recto-abdomt- 
nal galvanism tells us that the active positive pole ig 
in the rectum. | : 
‘he application of the bare metal pole to a surface 

with higher intensities of current is termed a cauteri- 
zation. Thus,a positive electro-cauterization of the uter- 
ine cavity expresses in a concise form the application _ 
of the,bare metal or carbon electrode, connected with 
the positive pole, to the uterine cavity, an intensity 
above zo milliampéres being used, while the current @ 
is dispersed at the negative pole upon the nearest 
available surface, the abdomen. When the cauteriz- 
ing metallic pole is replaced by a non-metallic pole, 
such as a cotton-wrapped applicator, I term this treat- _ 7 
ment positive utero-abdominal galvanism., 

¥ 

a 

th 
ypon t 

ag 

rent 1 

surface of 
. -minati 

4 have al 

a thus precisely recorded : 

. eC 20 milliamperes, 5 min. 

we ge, 2 

with | 
cavity, and Lp 

inches 

boos pees 31 

Ss ure is the introduction of the needle or stylet, 
| ell aie ole insulated to within one-eighth inch of 

the metal’ Cir into the tissues with dispersion of the 

a the nearest available surface ; a negative 

neture of a fibroid is the electrolysis by a Skye 
eeireP™ nection with a negative pole inserted ipo 
let in con ite fibroid, the current being dispersed 

4 Se adomen in the positive electrode. If bits 
a ete or vagina m, we speak of a negative 

ne pol 
| rrent upon 

a] electro-puncture. | ! e 

a dof dose.—I\ have stated that intensity of cur 
Recor : 

icatl uare n milliampéres, time of application, and sq ) 

dispersing electrode are necessary for deter- 

n of dose; to make this still more exact, I 
© 

. ° © 

ways added a description of the active pole. 

lectro-cauterization of the uterine cavity I have 
Ane 

Fine probe. II. Plate. 

o milliampéres were applied for five =e 

the fine—Sims’s—probe as negative ee in the 

late, with a surface of 283 square 

as the positive dispersing pole, on the abdomen. 

This is the therapeutic application and dose fully 

= fined. 
e ° e = 

2 a cases recorded for research with scientific pre 
a ‘sion other data are. added ; these Ihave arranged in . | 
- ner: the following man 
R= a C. 8 Gonda Leclanché elements toz volts, 0.63 ampere. 

Sj 35 probe, II. Plate; 20 milliampéres, 5 min., 6 coulombs ; 
ims ) 

600 ohms resistance (tissues 586 ohms, II. Plate, 14 ohms). 

This, in addition to the data essentially necessary 
: °) 

* for dosage, tells us that for this treatment 8 Gonda 

s Leclanché elements were used, with an electro-motive 
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for instruments of precision has created a “force a . é 9 

ce Of 105 volts, and an’ ampére capacity of a 
. 0.6: 

: 

nile when five years ago, I first urged ampere ; : bie be oes quantity of electricity- used ‘jn am emand © 

ment with effect upon the ien the é Beply, 200. 7 

that the entire En iise re ce Coulombs, ) ‘ importance of dosage, hardly a milliamperemeter 

ese 0.63 aM pére S 4 Hg be had on this side of the Atlantic, and the 

current, which 

effectively on PDL Tce Fr = mame 
pe was sold’ as a galvanometer, the market 

essentially referable to the tissues but ae which is ng supplied,” and the working members of 

of thie dispérsine plate shows eae ese = examination 4 ion are beginning to test the value of gal- 

ance of 14 ohms, which leaves 86 wa 2 festa | ism applied with precision and judgment, and 

: ms for thet Eenose who not many months ago still upheld the 

tissues, the resistanc e of thea 
oa 

being trifling. | pparatus and Theophores “theory of mild currents tested on the tongue, and long 

- ¥ plied, are beginning to vaunt the effective strong 

The dose of a f 1; 
s aradic applicati 4 : eae 3 

in the following manner : PP lon I have Tecorded - current measured in milliampéres. Erb and others 

a ave long since ‘urged the importance of dose and 

V. AL : | 
| 

ie Faradism, 4 min. 6 cm., 1500 I. Fine coj] Bi ncasure, but a standard has not been adopted > the 

ie instruments of the best makers, and utilize them for pur- Or, in other w a : 
Stina ee the positive cotton-covered bal] — a «while I have t! 

ech vagina, the small dispersing plate = gy Bee oses of comparison, [ have worked altogether with the Gaiffe milliam pére- 

a omen, used for four minutes tl a 4 Be er which is the most convenient and reliable, preferable to all but the 

coil 6 cm. from the rima : E a secondary 4 a “Waite & Bartlett, by reason of its low resistance : a resistance of less*than one 

per gaan Pp ry coil, T500 Interruption a a Pim, which causes no loss of current as other meters with high resistance do. 

; C, a Current: of great tension . 8 _. The American instrument, of Waite & Bartlett, which I have recently 

quality, the long coil of fin . and little 3 ‘ worked with, possesses all the advantages of the Gaiffe, and, as now offered to 

Wiioe kk Ine wire as secondary helix a a: the profession, is equally serviceable. 

rst advocated attention to mea a ss -*Vhe advantage of these two instruments lies in their reliability and their 

dose, being deeply impressed ar : sure and a Ss Jow resistance, but each instrument should be carefully examined before using. 

precision and m- 2 - with the Importance ofall -‘-Fvery physician should test his galvanometer or have it tested by an expert 

aM in application and observation. J wac_  ¢lectrician. : 

obliged to secure instruments of f i pie was a. | The most delicate test of the correctness of the instrument is the test of the. 

but many were deterred kis ee man ufacture, a intensity of the current by the amount of silver (or copper) deposited by it in. 

m utilizin : 1 eee 4 civen time. : : 

the difficulty of procuring Suitable a : oS “oe by > Ss Sethe simplest test, and sufficiently correct for instruments such as are used in 

E ee) :, ae a 
= 

absence from the home market : ps e o 1S 3 ‘medical practice, is by Ohm’s law, I = R° Every physician can thus test his 

those who have assumed ereratiiene ¥ “speciaiaa es a aa galvanometer, if he has a rheostat and a cell of known electro-motor force 

electro-therapeutic Sn € heretofore ing = and known internal resistance, and if the resistance of his galvanometer be 

clence, denied the practicability — known. : 
y _-—s-‘The test is made as follows : 

e Electro-motor force 
’ 

of precise m Pp ‘¢ measure, and in the face of my claim fora_ ae 

progressive move and effecti Ol a Sd Pytensity = 
a hellice ts Cclive, doses, urged mild — R he Resistance. 

PP lions, A change has now been ‘y 
galvanometer plus internal resist- 

; s 5 Cer effected, them which must be in a milliampere 

a9 

Ee Resistance consists of resistance, or Ry of 

ance of cell plus a certain rheostat resistance, 
— _7.* oy 

‘ -? 

B 2 
1 a Ds, 14 

cs = 
- 

po 4 
. > Se 

SS 

; i . i 

= = = = ———= ——————— SSS == = = = = = == — === 
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| Weber would not 
unit to the ohm, the instruments were rare and Cost] 
and, above all, those who urged precision an 
did not themselves set the example. 
instances do we find case histories so re 
the dose is stated with precision. 
the milliampére intensity ; this was a most important — 
step forward ; also time of application, and the size of. 
the electrode could be inferred. All t 
were indicated, though not 
thus noting dose; 
believe that I can say that a correct and ser 
dosage has thus been attained. 
Ree ean taa  typ ee ee 
test, tooo times E less (galvanometer R- internal cell R).. . Thus, ‘if-] take. my Gonda-Leclanché cell 

he essentials 
given for the Purpose of 

these I have systematized, and [| 
viceable Za ; 

FE, = 1.3 volts, 

R = 2 ohms, 

R of my galvanometer 0.4 ohm, 

1.3 volts. I or one milliarapére — 
1300 ohms, 

1.3 volts ; 
ee eee Sy — R= sell YW y 3300 he ae ohms = R= R/ of cel + RY” of galvano , 

meter + R/” of rheostat. 

- O.6Ol- m.ay == 

BS 133 
feat: + 0.4 + 1297.6" 
‘In other words, my Gonda cell must show exactly one milliampére on a galvanometer, the R of which is O. 4 ohm, if I insert a rheostat R of 1297.6 

yield to the ampére or the Siemeng — 

ya : 

In but few — 
corded that — 

Apostoli gave yg _ 

39 : 

a E , that a serviceable faradic battery has been 

a wi hin reach of the profession, the admirable 

ipce a f this form of electricity will become more. 

3 aa. The varying effects of faradism 
‘upon a perfect grading of the pia tary 

proper winding of the coils, oe a prop ; 

of these coils. Strange as it may seem, severat 

and even recent writers, deny the gee 

ong and short, fine and heavy wire ee, 

3 rgue such palpable facts,.which every studen 

- e ic has become familiar with, which he has 

in any ie ain seen. I can only believe that they 

. r nad the proper instruments to work with, 

mee Bcc until quite recently no such instrument 

and 1D made, with the exception of the large faradic 

= Gaiffe for physiological purposes, which 

; Be cccssible to ae a few. The battery made by 
was 
Waite & Bartlett of New York, in accordance with my 

| Waite : 
bat- 

; estions, and called by them the Engelmann ie 

i he first American instrument with variable a 
fety; 15 d and graded coils which can be used te 

 interrupte 
| a advantage. 

’ 

~The faradic current, properly applied, accomplishes 

a variety of purposes: the effects of currents through 
a ava ohms. This brings me to the great 

the market which lies in their unne 
to 130 ohms ; while the Gaiffe an 
only 0.3 to o.g ohms resistance. 

=a° — ich as that from the fault of many of the milliampéremeters jn _ 4 the different colls varies aS mu 
cessarily great resistance, varying from 90 as Bet. ce Ld a e 1 es pain, anic battery ; one giv d the Waite & Bartlett instruments offer aa different Bees et ae ne swelling, the other aggra- ee ses; on . the other ea ’ ‘ tof 

To the neurologist, who deals with resistances in the human body of 3000 - it > one gives a feeling of heat, ese 

to 30,000 ohms, this galvanometer R of go or 130 ohms is of no import; butto | is - vates ae 1 substantiate waoat aL asserted 
the gynecologist it makes a great difference ; in his treatment of the pelvic + = cold. Pecan -mere ar Serer 
tissues, which offer a resistance of from 60 to 30 

a years ago and urge upon the eee ae: ) 
or 

oe . -faradi -coil battery, with perfectly 
Why waste as much battery force in overcoming the galvanometer R as js aes! faradism, with the three | 

: 
“& etx : : : 

graded interruptor. 

Se + needed to overcome the R of the tissues ? -It isa needless loss of power, and | herein lies the great advantage of the Gaiffe galvanometer, which offers an R @ which can be practically overlooked—less than one ohm, 
im — 

bs = ) 
«bh 
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IV.—THERAPEUTIC Usrs oF ELECTRICITY. 

Ln Gynecological Practice.—The electric current 4 
most useful in chronic conditions, but is also a 
ble in subacute stages ; less so in acute inflamma 
in which the greatest judgment and delicac 
ulation is necessary. 
pose that 

electricity ; nothing so read 
fering caused by rh 

‘long 

y of Manip. 

means—even oplates—have failed. 

irritability of nerves and vessels, and Remak already 
has taught the quieting action of a mild anélectrotonys | 
on nerve and muscle, as well as on the vasomotor 
tracts, and has so treated contusions and inflamma. 
tory swelling. To gynecologists the field is new, ang _ 
Iam confident that excellent results will reward the 
Investigator; the application is comparatively up. 
known on account of the. scarcity of material, since 
the battery is not carried in a pocket-case by the 
practitioner, and acute diseases do not present them- — 
selves in the office—where the battery is stationed a 
they are at home, in bed ; moreover, all teachers haye — 
concurred in the unfounded statement that the use of 
electricity must be confined to chronic conditions, 

Both galvanic and faradic currents are effective when 
used, either alone orin connection with other remedies, 
in the treatment of many of the most troublesome of — 
the tedious disorders of the female pelvic viscera, 14 

Pplic a 

It is an error, however, to sup. 
acute conditions contra-indicate the use of 

ily relieves the intense sy 
uematicinflammation as the electric | 

current, which I have known to succeed when all othe, - 
The sedative jnam 

fluence of faradic currents of high tension quiets the | 

ss — 

as a f 
a 
a 
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tained excellent results from electricity in the 

conditions : : Bane aah 

z Be sams of various kinds: fibroids, polypl, 
ta 45 ‘ 

Ss ystic growths, urethral caruncles, and hemor 

aM . al tumors. : ; , : - | 

Boronic pelvic inflammation with induration and 

ons, parametritis and perimetritis. 

a Uterine hyperplasia. 

ee ian inflammation. Chronic ovarian : 7 | 

| Occlusion of thé os and stenosis of the eg: 

atresia. 

ief of engorgement an 

- 4 ° 

‘ 
o rav qsatl 

a the accompany- ~ 

7S gubinvolution. 

q -g Prolapsus uter ; when due’ to the relaxation of 
>) 

figsule. ; 
— It is avaluable aid in the correction of various 

ee 3 : | 
farms of displacement. 

:. a Metrorrhagia, whether due to neoplasms or re 

Bee tion of tissue. Bjaxation Of tissue. | 

- xx. Certain forms of amenorrhoea. 

~ 12, The relief of many of the annoying reflex sym 

toms; the hystero-neurosis. 3 

3 Chorea and other nervous di 

a anying puberty and the menopause. ae 

 ,. Constipation due to inactivity of the muscular 

; ralls and dilatation of the rectum. | 

15 “Painful or difficult micturition, when due to 

aod tion or relaxation. ) . 
~ spasmodic contrac lax: | 

eS, Obstetrics —It has proved a valuable therapeutic 

: agent for the relief of the following es I. 

ee inert; “j 2. Weakness 
Uterine inertia, during and after labor. 

» 
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tm 

‘4 
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ro 
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q and irregularity of labor pains, x Post- 
hemorrhage. 4, Imperfect involution. F. Parad Ysig of urethra and bladder after labor. 4 6. Extra-ute 

ring pregnancy. 
For the induction of premature labor, for whi 

agent has been of late greatly advocated, I hay 
used it, for the reason that we have better me 
equally effective and physiologically more correc 
accomplish the same object, and I would not re 
mend it, though I am sure th 
able, 

I deem it wrong to inaugurate premature lab 
uterine contractions ; we should follow th 
nature, in which I take the muscular contr 

5 at it would PYOVE Service, 

separation of tissue by reason of de 

then arouses the contractile fiber to activit 
I believe that the warm douche for the so 
the tissues, and the introduction of the soft cath 
between chorion and decidua, if the former fails, 
the correct means, and stimulate the natural pro 
most closely. 

aq 
For all the above conditions I do not advocate — 

_ electricity as the only remedy, but as equally worthy — 
of trial with other remedies ; It 1s valuable and effec. _ 
tive in some cases only in connection with other means; — 
but in othersit is the main or only therapeutic agent, — 

In cases of hemorrhagic and unoperable fibroids, in 
certain forms of chronic perimetritis, in amenorrhea 
and subinvolution, in hyperplasia and stenosis, I con-— 
sider the electric current as the most valuable and ef 
fective method of treatment. In others it js merely 

Cess i 

a 

Bop ai 

ing 4 ! 
a. . ano 

aa 

pet of more means toward accomplishing the same. : 
meope V 

parti 

and 

meno’ i ili i t-partum 
a ‘ns with which he1s more familiar, as in post-pa 
mea 

y 
ch thig 
€ Never” 

ans, 
t, to 
Com. 

Pe om0 | eae . 
. i cnc positive pole of the galvanic battery sane BeOl ce 
~~ 

° & a4 *. . Sh 
; } i 

1 

F asional interruptions, will overcome this dangerot S 

; C 
’ 

of or by - ; £ ing this cumbersome oy. | n for using y then no particular reaso € Course of — 

aCtlONS to be 
but secondary, the result of over-distention, and the 

generation, thug 
making the ovum a foreign body and anirritant, which 

y- Hence q 

ftening of © 

tery tent 
ate q . ee. atment that she may not be nervous and fe 

q Be out remain perfectly quiet during the action of the 

a e 

as 

2 Ge 39 
a 

d to treatment, as in prolapsus uteri, by contract- 

nd strengthening the weakened tissues | aaa 

her class of cases, however effective, it 1s bu 

nless a battery be on hand, or certain ee 

4 

° ° e 

for its use exist, the practitioner will adop 

Ww : Ww ion, 
rrhage, while a faradic current of low tension, 

9 5 

on as certainly as the intra-uterine injection 

hot water or the perchloride-of-iron swab, there 1s 

- apparatus. : 

The method of application can be best seu by 

, individual case, and I will describe my proceaure — 
al 

1 i he 
in the treatment of a uterine fibroid. Attention tot 
i com- 
minutest details is necessary to success and to va oe 

| . i sent 0 for f the patient. The con rt and safety o 7 | : 

| tient must of course be obtained, as in case of : y 

Bective interference, and she should be given an 1dea 

medy. She may be promised that she will receive 
re : 

3 shock, which embodies the idea of electricity eS the 
oe .: no ’ : ee aie 

os. laity, and is what ladies most dread; she can 
ee ) 

ured that she will suffer no unbearable pain ; thatshe 
sured ti 

ithin, but 
will experience no discomfort whatsoever within, 

ive—outside 
that there will be a burning—not excessive outs 

Be non the abdomen; The corset is removed, itve ct = ’ u ° ; ‘ e 4 2 

-.: Be cened so that respiration may be free, and t See 
= dominal plate, warm and well moistened in simple 
— reikibed 

water, is snugly adapted. The patient takes her > 
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place upon a gynecological operating table or chair | 
in the dorsal decubitus, the thighs flexed precisely ag 
for ordinary treatment. The electrodes needed are a 
gold or platinum sound of ordinary dimensions, and a 
delicate needle or stylet of the same material (though 
the steel instrument may be used), well fixed in a firm 
handle ;»for puncture through the vagina, this instry. 
ment should be of a length equal to that of other gyn. 
cological instruments, sound or applicator ; for the 
sound we must have a separate insulator of heavy rub- 
ber—better still, of glass, which may be kept more 
thoroughly aseptic. The abdominal or dispersing 
electrode is a thin plate of lead or tin alloy, as large 

I 

as it can be used upon the abdomen, averaging six by — 
nine inches, covered with a thin layer of sculptor’s 
clay, held in place by gauze, or with punk or absorbent 
cotton and a soft, thin buckskin cover, which is equally 
good.* 

The shape which admits of the use of the largest pos- 
sible plate is the oval, or, better still, the modified form 
of my plate, oval with convexities to avoid the thighs, 
This electrode is thoroughly soaked with water as warm - 
as is comfortably borne,t and snugly adapted to the ab- 

Se eee ee 
* Apostoli lauds the sculptor’s clay as superior to all others, I am using the punk and buckskin-covered plate, and have attained equal success. I have used equally high intensities, with a minimum of pain to the patient and no eschar., Since punk is difficult to obtain in this country in large sheets, absorb- ent cotton may be used ; a thin, even layer of this, quilted smoothly underthe _ chamois cover, makes as good a conducting electrode as punk or clay. The quilting is easily done with my perforated metal plates. 
t Electrodes which offer so little resistance as these I recommend must be soaked merely in hot water ; salt should not be added, since it injures the elec- trode, and does not add sufficient to the conducting powers of the instrument to counterbalance the accompanying disadvantages—greater burning, especi- ally on mucous surfaces, and destruction of the electrode by electrolytic action 

upon the salt solution, 

—— re 

a 
ie 

4 

= 
< > 4 

e it est in place a few minutes be- domen, that it may rest In place a fe 
fore treatment is begun, the current then passing Beare” 

more readily, with less pain ; the friction, as I may 

me say, caused by the efforts of the electric current to 

s the resistance offered by the dry epidermis being 

a ‘bly a source of pain, certainly lessening the effect 

the ae by loss of intensity in overcoming the 
O ; ee ; i 
ereater resistance. If this precaution is not observed, 

the operator will find an intense burning during the Zt 

few minutes, which lessens, however, as the ie 

come soaked; the desired intensity ae es 

attained, notwithstanding that no more a ee rs 

serted into the circuit, the galvanometer will in sees 

an increase in high intensities of as much as eee 

ampéres, and yet the pain lessens oxiae 1 : 

positive be the dispersing pole. 1 have even fore 

rise from 50 to roo milliamperes, without Nee ss 

the number of cells, when the abominal oe . S 

been placed until the last moment, so an S 

epidermis offered a resistance at first difficu a oe 

come. In other words, when the epidermis ae : 

soaked, less resistance 1s offered, more gi 

passes and if the positive be the dispersing pole | pain is lessened by the anesthetic ake of = po’ e 

diminished at times to a minimum, though Be in 

tensity of the current be increased. Before p ee 

this plate we must examine the abdomen to ee : 

shows any abrasions or EXCTESCENCES ; if =e t = 2 y 

be covered with a small piece of oiled silk or plas * 

as such a spot. would be the center of Bs pobre 

not guarded. An abrasion, a small blister eae i 

epidermis is removed, centers upon itself eer nt 

electric force, which always seeks the best eon uctor ; 

¥ 



warm, dry towel, or a piece of oiled silk, to guarg 
all garments in contact with it from moisture, which 
may lead to serious colds, to in jury as well as mere 

_ discomfort. 
‘The stylet or sound, whichever is to be used, jg 

steeped in a strong antiseptic solution, as is also the 
glass or rubber insulator ; the vagina should also be 
cleansed. For electro-cauterization the sound, coy- 
ered up to two inches of ‘the point by the insulator, jg 
introduced into the uterine cavity with the utmost 
care; if possible it is preferable to introduce the — 
sound by the sense of touch. If the stylet is used for 
electro-puncture, the point of entry having been care. 
fully decided upon, the instrument is introduced, the 
point guarded by the index finger of the left hand, the 
handle grasped firmly by the right, counter pressure 
being made upon the abdominal protuberance. The 
puncture is then made, the delicate point of the stylet ig 
Introduced through the cervix or vaginal vault, just deep 
enough to give the current a point of entry into the mor- 
bid tissue, and to carry the exposed metal beyond the 
vaginal wall, which itself should not be subjected to - 
its action. The activity of the battery is now tested, 
the rheophores are attached to the electrodes and the 
screws firmly bound ; the galvanometer-needle must 
point directly to zero. The abdominal plate, evenly 
adapted everywhere, is held down with gentle pressure 
by the hands of the patient, while the operator either 
fixes the sound or stylet with an absolutely steady 
hand, or rests it upon some suitable support, as the 

or, if an excrescence, the increased pressure woulq _ 
cause a concentration of the current at this point — 
The plate having been ' placed, it is covered by gam 

Fg 

= 
>. 

Ss 

me | htest motion, any jarring of cords or battery, a 

ble batteries, must be avoided. The patien 

4 preathe evenly and steadily, and allow her hands 

BF otiow the respiratory heavings of the abdomen ; 

we m now ouch the edge of 
we must see that the thighs here touch t oie “e . 

he electrode, and if perchance the probe is to bi 
t 

ssed through a speculum the slightest contact ae 

a | surface with the pole must be avoided. When 

:. ‘n or discomfort that may have been. caused 

ee niroanctide of the instrument has ceased, the 

ds ent is established and gently increased, in the first 

a in the course of a minute up to 50 or 100 milli- 

Boe 2 later, when the sensibilities of the patient 

née tegen 150 to 200, and even 250 re 

ampéres may be attained in the same time. For very 

itl atients I use the water-rheostat, by means 

Be ick vc can attain the desired intensity, increase 

E iar the current without even the slight shock 

5 d by the addition of element after element ; a 

Sia : of 500 or 1000 ohms are inserted, the num- 

Boi cells probably needed thus brought into action, 

a the intensity gradually seth pars: A 

in the rheostat; for tne 

ui ecvistance is sles sca surpasses the 

5 in the circuit. | 

ie ee a not be continued beyond 

five minutes, the current acne at pe 

minutes, then being slow y reduced. _ liebe 

illiampéres I have continued for eight minu 

= wee of the hepa ae Se 

the current the operator must con Le : : i 

nometer and the patient. The needle s ould 

emcees steady ; during the first minute it 
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44 
will show an increase of a few milliampéres, but there & must be no oscillation which indicates jarring or shock. The face of the patient and the galvanometer must be constantly observed, and the operator must be on the lookout for any evidence of irregularity: a momen. 
tary contact of sound and speculum would produce a4 terrific shock. If the bare sound should touch the vaginal membrane it would burrow its way and leaye a grayish bed: if the thighs touch the edge of the abdominal plate, which must always ‘be covered by the overlapping conductor, an intense burning is ex. perienced ; if not so covered, a shock; and _ these shocks are trying, if not dangerous, with such intengj. ties. The most intense shock is caused by a careless- ness of which no one who ventures upon this treatment | should be guilty, the sudden breaking of any one of the connections in the circuit, the dropping of the rheophore from the binding post at the battery or 

from the electrode, or the moving of one of the switches of the battery. Inaportable battery, especial care must be taken lest disturbance be caused, the slightest jar of the battery causing undulations of the current and shock. At the point at which the stylet is inserted 4 grayish-yellow foam will accumulate, its mass depending upon the intensity and duration of the 
Seurrent: 

After the full intensity has been attained and con- tinued as long as it seems necessary, the current is slowly reduced from cell to cell, with the utmost even- 
ness and gentleness, and the circuit opened when at o. Ifthe patient be very sensitive we may diminish the current by slowly increasing the resistance by the 
water-rheostat. When the current has been broken 

F inal plate is then taken off, the speculum in- 
mab | | .. erted, and the vagina cleansed. 

ww’ Ss 

- teract the possi 

“45 
Fo 
— 
Se 
a 
a 
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a heophores are detached and the active inter-pelv1 Pener 

is first removed, with the utmost caution ; the e 

Jam in the habit of dusting the cervlx with ar 
nd inserting a tampon of salycilated or borate co 

f puncture I use the styptic iron cotton directly 

a Eine ess of attack, and pack it firmly to coun- 

bility of hemorrhage as far as ee 

yatient should ‘then lie down or go to bed, 1 a | 

. ne, and if not, as soon as she reaches it ; bat in 

a Be ic must rest in the office long enougn to 

a biel ly dry her garments, which are more or less 

Be ncd by contact with the électrodes,- notwith- 

| Fine all oe In cold weather this precaution 

o aaah observed, as serious injury ite 

ects. A twenty-four hours’ rest is generally 

upon 

follow neglect. 

1| that is needed, but in individuals more susceptible all th: 
en 

‘+t is well that they use the ice-bag upon the ee 

bad remain in bed several days. The ae = 

swelling which sometimes follows is thus bes a : 

| apidly reduced ; but even w eracted and most rapidl 7 . 

= occur, I have never seen it accompanied by con 
: ; ° 

stitutional disturbance or elevation of pate : 5 The puncture should, if possible, be ee oe 

the cervix into the mass of the tumor; if the : 

bove the os, the next should be below, followe dy 

: | + af. this 15.4 ‘] d then to the left; 1 one to the right an : = 

well feasible, we seek the point of greatest eee 
ie 3 

toward the vagina, avoiding the eset 2 S bas 

| | t lasts | d, very profuse while 1 ; -cases a gush of blood, Sn ee 

} take place within ) not of long duration, may | ie 

hours following the application, and the patient m 
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_ firmly packed iron cotton tampon Is the best preven. _ 

« 

be forewarned, that she may not be alarmed, The 

tive, but the hot-water injection should also be recom. | mended, as the patient will be much better satisfied tg have some means at hand to counteract this apparently threatening symptom, 
I have entered so fully into the mechanical details of the treatment to recall them distinctly to mind, as they are absolutely essential in these cases, and wil] serve as a guide in all other applications, and once 

understood I need not enter again and again upon the 
same points. 
We must always warn the patient of what is coming ; we must first apply the dispersing electrode to the ab- 

domen, thoroughly moistened with warm water; we must have the intra-pelvic electrode aseptic, and intro- duce this with the greatest possible gentleness; we 
must thoroughly insulate all but the active portion of the instrument, avoiding metallic contact with vagina, 
vulva or speculum, and never establish the current until all intra-pelvic disturbance has ceased, always 
increasing the current very gradually, avoiding all pain at the site of the active pole, bearing in mind this 
most important and invariable law in Synecological electro-therapeutics, that the intra-uterine or tntra-pelvic 
pole must never cause pain ; in fact, should not be jelt; 
upon the site of the abdominal dispersing pole the 
burning can be lessened by increasing the size of the 
electrode. All shock must be avoided ; the connec- 
tions made before the current is established, and not 
severed until after it is broken. 
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THE INTERRUPTED HIGH-VOLTAGE PRIMARY, 

OR MIXED, CURRENT. 

By GEORGE J. ENGELMANN, M.D., 

=f OF ST, LOUIS. 
b ¥ 

Tue interrupted high-voltage primary or mixed 

current is one of the results of experiment with my 

new independent interrupter, devised for my faradic 

apparatus, but to be used also in connection with 

any galvanic and faradic apparatus ; it has proved 

to possess an individuality peculiar to itself and of 

great physiologic efficiency, so that I am convinced 

of its therapeutic value and present it for the con- 

sideration of the profession. 

This current, which I term the interrupted high- 

voltage primary, or mixed, current, is obtained by 

the interruption of the galvanic flow passing through 

the secondary coil of the faradic apparatus, and is 

taken from the terminals of that secondary coil, 

here used as a primary, which is of higher voltage, 

of many more winds and greater resistance than 

‘the ordinary primary in medical induction-instru- 

ments. | 

The current so obtained is hence not precisely 

- ‘dentical with the primary faradic, and may prop- 

_— erly be termed a mixed current, if not an znterrupted 

| primary of higher voltage. & 



A well-regulated, controllable interruptor is above all necessary! Any galvanic battery may be used ; one pole is connected with the interruptor, and through this to one of the terminals of the secondary coil of the faradic apparatus 
from which the secondary current is taken); the 

Fig. 2. 

B. Galvanic battery. 1 . Interrupter. 
—X and ++ x. Terminals of coil. 
E. E. Electrodes. | 

S.C. Secondary coil: 
C. Core and primary coil, 

! For slow interruption, simple muscle-stimulation and mas- sage, the interrupter ordinarily connected with a complete gal- vanic apparatus may be used, or, for rapid interruption, a com- mutator attached to the shaft of a motor, but precision is neces. sary, and ere long the perfected instrument, which has been devised and constructed by Messrs. Waite & Bartlett in accord- ance with my suggestions, will be in the hands of the profession, and accurate work, record, and comparison of results will then be possible. 
” Not every faradic apparatus will answer, as most instruments have buta single coil and this may give a very unsatisfactory mixed current. To obtain the various therapeutically serviceable phases of this current an induction-apparatus, with a graded set of coils, is necessary; but if it has but one secondary coil it should be of approximately 1800 W. and 13 ohms R,, or of about 800 feet of 22 wire, as this develops the most generally useful form of the interrupted high-voltage current, the painless muscle-permeating current, 
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-ectly with the remaining terminal of the penapees
 

ad vith these same two terminals the rhe 

Oe. can ing the electrodes are connected. ae 

rent ene combines the characteristics | 

av: oe and the induction flow; it has the 

- "al Sieshiie quantity and the same Sete 

eas imple galvanic current of the ee 

= g aiael the same number of cells applie in 

Re ern nner plus the voltage and the oa
 

Er aa  ieied from the winds é a, ; Be 

ad in multiple, 

a ee ade oan increase, but 

Be enced in voltage rather than amperage—con- 
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. Ee effects are peculiar, age a 

i er (oad those of any other form 0 an 

city : edical use, the current combining, 

. aepeie 8 and chemic a ee 
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a i ae . the primary faradic, 

ee ave owerful and indicative of greater 
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abe which is affected by this as dy no oiner 
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form of ee are produced by the Bis a 

ss ee rent-intensities and different coils ; ne 

a Hee will undoubtedly be of distinc 
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he character and effect of the current depeng | n _ upon 3 ie mee following elements, which must be noted 
y a variation in these fact | ors th =. 

therapeutic results are obtained : ne ee 
I, The number of cells or intensity of the prima ry- battery-flow. 
2. The resistance and number of winds of (th | e secondary) coil. 
‘ Ve number of interruptions. 

; € position of the secondary coil in r 
to the core and primary. sige, 

ae 2 s ° a character and location of the electrodes pee fs number of cells used or the intensity of th ese y attery: flow determines the galvanomet . ae = and chemic effect ; these being the a ao - ordinary galvanic current without ee eee w coil and applied in the same manner t : ae that the character of the current must ' bes ae a upon this factor; but as volte 
-ellects are promin 

ae 
ent, the numbe ay = employed is determined, not b a ae a to be eens but by the coil s be 

y one cell can be empl ) 
eae ployed in connec- a a short coil, the number of cells 5a ae cen with the resistance and number of wind a ae Mae more than ten or twelve cells if in 

ndition, can hardly be used to good ace n- 

- the mixed current from t 

5 

number of winds materially varying its physiologic 

but not in precisely the same manner as 

when used as a secondary in the faradic current 

proper. The faradic current from a coil of high 

voltage, or many winds, has /eas¢ quantity, whilst 

his coil is of necessity one 

value, 

of greatest quantity. 

The lower the resistance of the coil and t 

the number of winds, the more powerful the induc- 

tion-effect and the less the quantity of the primary 

galvanic force to be employed: No. I coil (Engel- 

mann), 0.8 ohms R., 528 winds, has an effect, both 

motor and sensory, too powerful for therapeutic 

use, even with one single cell of the weakest Le- 

clanché. 

he less 

20,000 25,000 30,000 35,000 40,000 a a-Rorele) 
oO 50090 190,000 

No. II, the medium coil, 13 ohms R., 1750 

winds, with one cell from any galvanic battery, tage, even with th elon Pores g fine coils, at least on 
2. ° : . eo ° ae is the coil preeminently which determines th 

er and effect of the current,’ the resistance anal 

produces the most satisfactory, deep, muscle-con- 

tracting currents, permeating every fiber. This is, 

the coil which gives value to the cur- 

kable how completely it can be 

scle by the location of the 
* 

par excellence, 

rent, and it is remar 

confined to a distinct mu 
1In speakin g of the cotl, 1 invari 

coil of the far = : J variably refer to the S 

as a pri haptia paratus, in position on the in wa 
primary in this circuit. strument, wsed 
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electrodes ; whilst permeatin 
seem to radiate beyond. 

For the developing of the most satisfactory re. sults, the number of cells used must be increased with the resistance and number of winds in the coil: 

g its fibers it does not 

: Number of Cells Feet. Wire. _ Winds, found 
to be effective. For a coil of I500 36 4,000 4to5 e - 3000 36 ———- 7,000. 7 “i * 4500 36 10,000 -° 9 to Ir 

By longer coils muscular co 
produced; but these are 
chemic effects of the galvanic current begin to assume prominence; these should prove efficient for other therapeutic purposes, when more marked galvanic effects are called for. is 

3- Change of relation betw 
and the primary coil and core, z.¢., the moving to and fro of the coil on the scaled slide, varies the in- tensity of physiologic effect. This variation of intensity is similar to that of the primary faradic, but differs in some features 3 1f coils of low electro- motor force are used, the intensity of physiologic effect is increased by a sliding out of the coil away from the core; this is most marked in the coil of fewest winds, coil I, 528 winds; somewhat less So, but still very decided, in coil II, 1750 winds, 13 ohms R.; coils of higher E. M. F.,, longer ; fine-wire coils, on the contrary, weaken the current- effect by the drawing out of the coil, or the moving away from the core; this is true, even of the coil — of 1500 feet, or 4ooo winds, and of the muscle-coi] 

ntractions are likewise 
more painful, and the 

een the secondary coil 

me 

ay 

q f fine wire in multiple, 6500 winds, and only of. 

= is ignored 4 true primary coil of the apparatus is Rees | 

‘1 these experiments, and its terminals es ee te 

. is is done it acts as a damper, ed. When this Is es 

Be coopei tube of Duchesne, to weaken the 
ae | 
rent The number of interruptions, or ae honed 

Pion control the physiologic effect O ae wy 

2 t, as ee do that of the faradic, whi e ey 

Peenic and galvanometric action 1s affecte ch 
sense. and that in a contrary . , 

ae and alternation affect the physiolog 
but I 

action of this current in the same manner, 

shall speak only of eae Be eae 

ae itis the interrupte prim ee 

i oe Cee foes ihe alternating, 

a Salt if not more, efficacious as a se 

ea a that the alternating primary will on ly 

Pees vi n it is of importance that all chemic 

Ea b i voided. Both currents, interrupted and 

Be iis will respond to certain therapeutic 

iow: but as a simple muscle-contractor the 

eee and disagreeable alternating will 

Phd tittle ee as compared with the mene 

x nt: both, however, respond in precisely t 

Bite ae as scsands physiologic effect, to va sa ; ph 

i interruption. eS 

‘ eer tae bathe equal, the ame eee 

of interruptions and Se aaoaie= ses 
‘e ® ru 

. 

ae cect al aie sc eemiuane upon the cur- 
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5 ; 
pe eae ee secondary faradic, the effect of the 
eee a with the rapidity of interruption 
ee oe or 3000 per minute, and, after 
ae oe eirect; decreases with increased 
eee, erruption until a rapidity is reached. 
nae al sensation ceases. Though the galvano- 
eae ss 1s unchanged, the chemic effect in- 

» ‘he more intense the current the greater the 
numb aber: of Interruptions necessary to completely 
annul its effect, 

Coj 
° 

| ae I, heavy, with one cell, causes powerful and 
ae contractions, too violent for general use 
. a ordinary rate of interruption 3 yet it ceases 
oe any effect, or to be felt, with 14,000 inter- 
oe ns is minute (this when full in, Over core 
as fae sponge electrodes to upper and cancer 
a & . effect depending greatly upon the moisture 

ing e ectrodes and the pressure upon them) 
a 10,000-wind coil, 4500 feet of 36 wire, 11 

» Sponge electrodes to upper and lower ee 
ases t 1 sath ws felt at 25,000, whilst if only 7 cells 

7 » the same result is accomplished b 
interruptions per minute estas 

Th age ae are | law mentioned, of increase of 
Bee nea in rapidity of interruption, then 

still greater rapidity, hold 
one curious exception, tr rf ee 

cu , true of the secondary f. l 
: : aradic 
2 oe ey pre ire or cease high- 

ary ; and this interestin Ae g phenomenon 
Seu a more thorough discussion elena 
oe = at least note: it is that currents fen 

cols, as far as I have ob | . served, from sooo 
10,000 winds, 36 wire, under contain condi | 

f 

2 

after passing that rapidity of interruption at which 

they cease to be felt, reappear with greater rapidity, 

again attain the previous maximum, to again lose 

all effect with still greater frequency of interrup- 

tion. In place of the simple rise and fall, there 1s 

a second shorter and additional curve of rapid rise 

to the previous maximum and fall to zero. 

The 36-wire coil of 10,000 winds, with t1-cell 

primary galvanic force, ceases to be felt with 25,000 
@ 

interruptions, then reappears, regains its previous 

efficiency at 30,000, and again weakens as the 

interruptions grow more rapid, to completely fade 

away as they attain a speed of 40,000 per minute ; 

if fewer cells are used with the same coil, precisely 

the same phenomenon is observed, the same effects 

being produced by lower rates of interruption as 

the current is weaker. 

5. That the character of the electrode, which 

determines penetration and surface-resistance, influ- 

ences this current, as it does both galvanic and 

faradic, need hardly be mentioned ; material, size, 

degree of moisture, location, and pressure upon 

the electrode, all serve to vary the sensation and 

effect of the current, and must be considered as 

determining factors. 

This interrupted, high-voitage primary current 

possesses an individuality which must secure it a 

distinct place as a therapeutic agent ; by blending 

the quantity and chemic action of the galvanic 

with the voltage and mechanical effects of the faradic 

we are enabled to. produce peculiar effects ; yet 

both are so modified that the resultant differs from 

a simple combination of these two forms of elec- 
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ree 
nes cis from the painful interrupted or 
chorage : gaivanic as it does from the ordinary 
a . ne or induced current, and it 
er se a when deep, penetrating effects 
Us hoodie when permeating muscle-currents 
: dicate 7 it will act, I believe, in those 
in which faradization fails. No othey current Tat 
such penetrating power, can be so Seth ie 

| ae? every fiber of a muscle as does this : oe 
: pe eile effects I have not, as yet, been able 
Cie , cannot speak of its action upon 
muscle in central and peripheral lesions, but ph 
es ae indicates the powerful sath: 

) Ss current, from proper coils, upon c 
tissue, and it is i is di sae ee 
me A a i 4 ati direction that investigation 

ae conclusion, a word of caution to the operator: | 
must be exercised in the selection of batter 

orce and coils until a knowledge of the : 
ne its oon is obtained. It is best to belieaei 

use of the lowest current-i iti 0 
a ues cells which i ae ee 
ye coll employed, or to 

here indicated as Bech Oat arg te 
varying the current by the pushing in or Ne sae 
ee as the case may demand ; when familiarity ith 

e current has been acquired, this may be varied 
variation in the galvanic flow for certain eff eee 
must be remembered that coils of low ae : 
heavy coils of few winds, must be drawn Z is te < 
oe ae Leaman te effect, whilst coils of Asie 

. M. t,, the long, fine coils, v 
ferent manner ; these ete ee ca 

Il 

also important to remember that the current-effect 

increases more distinctly than that of the faradic, 

with increase in the rapidity of interruption up to 

3000 per minute, and, after attaining a maximum, 

gradually decreases with increased rapidity, de- 

creasing in proportion to the current-intensity; the 

stronger the current the greater the number of 

interruptions necessary to reduce it. 

A note must» be made of the peculiar effect of 

fine-wire coils of from 5000 to 10,000 winds, which © 

again attain a brief maximum intensity with increase 

_ of interruption after having been obliterated by a 

certain rapidity. 

It is evident that this current is one easily ob- 

tained if a proper interrupter and a coil of suita- 

ble construction are available, as a single galvanic 

cell, Leclanché, Gonda, dry or red acid, will answer 

for use with the muscle-coil, the galvanic battery, 

or a larger number of cells, being needed only 

with the longer coils, which are not as generally 

useful. 

I trust that an earnest trial will be given the 

interrupted high-voltage primary, which merits a 

place in our therapy, if only for its permeating 

-muscle-effects, and I am convinced that therapeutic 

use will soon demonstrate the greater range of this 

efficient current. 
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GENERAL OBSERVATIONS ON THE USE OF 

ELECTRICITY IN GYNECOLOGY. 

By A, D. ROCKWELL, 
A.M., M.D., 

PROFESSOR OF Pp WCTRO-THERAPEUTI
CS AT THE NEW YORK POST- . 

GRADUATE MEDICAL SCHOOL AND HOSPITAL. 

Unrit a recent period the advances in the thera- 

eutic uses of electricity were more especially along 

the line of those distinctively nervous affections that 

were neither specific nor structural in their nature. 

lways yielded but 
Cases of this latter type have a 

meagre results under electrical treatment, and I do 

not know that any competent authority seriously 

claims for electricity in most cases of structural dis- 

ease of the central or peripheral nervous system, 

more than temporary and palliative effects. And 

yet those who, arguing on the side of their prejudices, 

or out of the fulness of their ignorance of the sub- 

ject, ascribe to electricity a very low place in thera- 

peutics, do so mainly on the basis of its failure to 

cure a class of conditions ‘neurable by any method 

of treatment. 

The statement that as a therapeutic agent * the 

1 Read before the New York Academy of Medicine, Section in 

Obstetrics and Gynecology; November 
27, 1889. : 
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2 ELECTRICITY IN GYNECOLOGY. 

a 3 electricity are limited,’’ must indeed seem 
ae observation to those who have had repeated 
age of the wide range of its influence in the 
a ee Sacto, and especially so to 
phe ave witnessed the really remarkable re- 

O oiten afforded by intra-uterine applications 
of the galvanic current. When a man possessed of — 

the experience of Keith, of Edinburgh, can say that 
pee pened against electricity because they 
ee i quackery and know nothing about it; 

1s confidence in its power to relieve disturb- 
se symptoms of uterine fibroids and to cure man 
pe emia conditions of the pelvis, oie 
Fs increase, and that he has no fear for the 
uture of electricity, we have testimony that must 
greatly outweigh assertions and opinions th 3 
purely negative. | ee 

: In a recent and animated discussion of the sub 
ject at the Société de Chirurgie of Paris, equ ily 
favorable opinions were advocated by the hanotie 
of those engaged in the debate, and the SF 
these Opinions was accentuated by the fact a th 
majority of those who hold them are signall dis. 
tinguished as laparotomists. ne 
Me do not propose here SO much to give the results 

My own experience in gynecological’ electro- 
therapeutics as to allude, and very briefly, to s 
points in the rationale of its effects, au 

I call attention first to the faradic current. It 
effects are mainly mechanical, and accordin i tl 
construction of the helix and the length and Re 

A.D. ROCKWELL. 3 

of the wire do-we measure its action on the mus- 

cular tissues of the uterus. Applied directly to the 

uterus of animals in physiological experiments, the 

organ visibly contracts, although not to such an 

extent as the intestines, which, on application of 

the electrodes, can be seen to draw up gradually 

very much after the manner of a woman’s work- 

bag. Its action on the smooth muscular fibres of the 

human uterus, when applied therapeutically is analo- 

gous to that of ergot, although manifestly more | 

prompt and energetic, especially under the influence 

of the positive pole, which possesses a much greater 

power over the involuntary muscles than the nega- 

tive. It is a current of alternation, of constant 

closing: and breaking, hence it produces a sort of 

interstitial massage, heightening the activity of the 

circulation, accelerating absorptive processes, and 

influencing favorably the nutrition of parts. 

Faradization, by its power over muscular contrac- 

tions, sensibly increases temperature. According to 

the chemistry of the development of heat during 

muscular contractions, muscular work 1s the result 

of the decomposition of nitrogenous substances, and 

the muscles grow at the same time that they work 

and develop heat. That the value of the faradic 

current is more limited than the galvanic in the 

treatment of uterine disease must be immediately 

manifest to all who appreciate the difference between 

them, but in some conditions which come within 

the range of its physical and physiological activities, 

the faradic current may exceed in efficiency the 
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alvani ; 
- iden to Be 4 direct excitation of the smooth 

bat that Spears tie Bier us we are enabled to com- 

ni stasis of the circulation which is the begi 
= aA uterine inflammation. seein ea 

this met 

Ging ee - obtain a veritable interstitial 

Reiss of ihe potent In Overcoming the primary 

retrograde m a and in preventing an arrest of 
1 AE Ce aaa agedasige through .which comes 

Ris ts : with its inevitable and persistent 

Gc would - Serer local influence, then, faradi- 

curative, as it ce guest reventive rather than 

it is prevelsive - fe See Sa cane 
co rns the latter condi- 

-< Sipe Seah engorgement, and curative eee 

ake, up ee When the processes that go to 
Basins nas more chronic diseases of 

have Fede eae its lining membrane 
, aS 1s usuall 

a medical interference is sought, ee anical effects of the faradic current ple 

: ‘oie misdirected. 
By would 

er 
| 

nis cinene pg oa influence of the 

Bley as er to what may be mor 
ae sae galvano-chemical open tng pes 

ee are destroyed the granulations and 

By the int ‘3 of the diseased mucous membrane 
he interpolar influence of the current we correct 

a languid nutriti 10n and : : 
ee ae hasten the absorption of 

ust a iti Natit: He positive pole of the faradic current has 
its OWN, superior in effect to the nega 

A. D. ROCKWELL. 5 

tive in causing uterine contractions, so the positive 

pole of the galvanic current has an action peculiar 

to itself. Here oxygen 1s generated and acids ac- 

cumulate, which render this pole directly haemo- 

static. It is, therefore, indicated in all hemorrhagic 

conditions, as well as where there exists an excess of 

the natural secretions. Owing, also, to the greater 

retractibility of cicatrices follow
ing positive galvano- 

Its are more lasting in the 
cauterization, ‘the resu 

treatment of fungoid growths, or vegetations, than 

could possibly be the case with the negative pole. 

At the negative pole, on the contrary, the alkalies 

precipitate, imparting caustic properties and causing 

effects fluidifying rather than hemostatic. The ab- 

sorptive process 1s undoubtedly more active under 

this pole than under the positive, and is especially 

‘ndicated in indurated chronic metritis and for the 

resolution of fibroids. 

That the galvanic current often completely dissi- 

pates fibroid tumors of the uterus few will, I believe, 

affirm. In the treatment of scores of fibroids on 

the external surface of the body, I have never yet 

seen a single instance where one of them completely 

disappeared. As a rule, the reduction is compara- 

tively slight, unless s 

may be easily done. 

unsightly, and for t 

of them, and as it 1 

than a reduction in size, the 

and electrolysis has fallen 1 

External fibroids are simply 

his reason we desire to be rid 

s not possibie to obtain more 

knife is to be preferred, 

nto disuse. We treat 

uterine fibroids, on the contrary, not because they 

uppuration is excited, which — 
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are unsightly, but because associated with them are 
a train of symptoms sometimes of the most dis- 
tressing character. These symptoms can, it is be- 
lieved, be relieved to a greater or less extent by 
electrolysis, and sometimes so completely relieved 
as to lead to the belief, so far as the patient is con- 
cerned, that the tumor has entirely disappeared. In’ 
the great majority of cases, however, it is simply a 
symptomatic cure. The tumor is still there, but re- 
duced in Sze, and so far as pressure upon surround- 
ing parts 1s concerned, or any hemorrhagic tendency 
Is entirely harmless. I am a firm believer in ie 
great utility of the galvanic current in the thicken- 
Ings and infiltrations resulting from inflammation of 
the pelvic cellular tissue. For the absorption of old 
exudations in other parts of the body, this treatment 
has long been used with excellent results, and in 
pelvic exudations the results are even Batter: I 
have seen the treatment, persistently carried out 
result not only in the absorption of large pelvic Ae 
posits, but in the cure of the most obstinate and 
severe sciatica, and in the restoration of power to 
partially paralyzed limbs. In such cases, both 
sciatica and paralysis are caused, undoubtedly by 
pressure upon the pelvic floor, and can be tchened 
only through the dissipation of the morbid products 
There are two methods of action through ned 

we obtain results from electrolysis: The first and 
most apparent is the absolute destruction of tissue 
which takes place at the time of treatment. Some 
suppuration may follow, and thus,-by an actual loss 

ALD ROCK WELL. : 7 

of substance apparent to the sight, the tumor de- 

creases in size. If, however, these were the only 

active forces in the electrolytic process, the method 

would lose much of its effectiveness. 

If this be not so, how can we account for the 

many well-attested cases where morbid growths have 

entirely disappeared under simple external applica- 

tions? Herein is the difference between the electro- 

lysis of organic and inorganic substances. In the 

electrolysis of inorganic substances the effects cease 

as soon as the current ceases, the substances remain- 

ing in the condition that the current left, them. 

The electrolysis of organic substances, on the con- 

trary, starts a process that continues long after the 

current ceases to flow. Beside this subsequent effect, 

the current penetrates the tissue and induces various 

important changes beyond and beneath the eschar, 

and these combined agencies do far more, in many 

cases, to diminish the size of morbid growths and 

prevent further development than an actual destruc- 

tion of a limited area. 

A word in regard to the use of electricity for the 

relief of pain. No one can deny the excellent 

results that frequently follow the application of the 

galvanic and, indeed, of either current in uterine 

and ovarian pain, and as a somewhat extraordinary 

llustration of this I beg, in conclusion, to relate 

briefly a single case: 

The patient was a married woman, aged thirty, 

and was referred to me, March 15, 1886, by Dr. J. 

O. Farrington, of this city, under whose care she 
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had been for some time. She sought relief for pains 
in the ovarian region that were not only excessive, 
but most persistent, in spite of all efforts for her 
relief—including extirpation of both ovaries. 
She had suffered more or less at each menstrual 

period for six or seven years, but for two years pre- 
vious to the operation to which she had submitted, 
the pain had been so agonizing as to render her life 
absolutely unendurable. While the menstruation 
was scanty, it was nevertheless always on time, and 
continued during a period of nearly two weeks in a 
halting, irregular manner and with few intermissions. 
Everything attempted for her relief having failed, it 
was proposed to remove both ovaries, a proposition 
to which the patient eagerly consented, and, on the 
3d of July, 1884, the operation was successfully 
performed by Dr. T. G. Thomas. | 
«. Lo the concern of all interested, however, the 
periodical appearance of blood still continued to 
some extent, associated with pains less acute, but 
still of a severe type. | 

The flow gradually disappeared, but the pains in- 
creased, coming on at regular intervals until, at the 
end of nine months, they were quite as distressing as 
at any previous time, and so continued until I saw 
her, through the kindness of Dr. Farrington, about 
a year subsequently. Under internal applications 
of the galvanic current, varying from twenty-five to 
fifty milliampéres in strength, the paroxysms began 
to yield rapidly, resulting in a few months in acom- 
plete and what has been demonstrated a permanent 
recovery, for in the three years that have elapsed 
since the treatment was discontinued there has been 
no return of pain. 

A. bh. ROCK WELE. * 9 

A very important practical question ee 

ately suggest itself to every one who a pi 
ares 

of this case, as it did to the eae ae , ae 

treatment by the galvanic curre
nt had bee ae 

E t instead of last, would it have been necessa a 

eae the formidable operation that she underwent! 

While I cannot 

it is self-evident that a 

rent, possessing such 

many forms of pain of obsc 

cede rather than follow sever 

for their relief. 

n agent like the galvanic cur- 

ure origin, should pre- 

e operative procedures 

presume to answer this question, © 
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THE TREATMENT OF CERTAIN PEL Vic TUMORS 

BY GALVANO-PUNCTURE, DRAINAGE BY 

THE VAGINA, AND INTRA-UTERINE 

GALVANIZATION. 

By AUGUSTIN H. GOELET, M.D., 
OF NEW YORK, 

SaaS SS —— = 

T peEsirE to be understood, in the beginning, as 

referring only to such tumors as are easily accessible 

by the vagina for galvano-puncture, and to those 

which are so intimately associated or connected with 

the uterus as to be influenced by the chemical gal- 

vano-caustic applications to the endometrium, and 

trust that I may be pardoned for including under 

this caption pyosalpinx and hydrosalpinx. 

The subject of aspiration and drainage by the 

vagina is not new, but it is a method which has been 

almost abandoned of late in favor of japarotomy 

and drainage through the abdomen. I believe, how- 

ever, than I can present it in a more favorable light 

than has heretofore surrounded it. With our present 

perfected knowledge of antisepsis, there cannot pos- 

sibly be the same objection to this outlet which for- 

merly existed ; besides, the addition to our resources 

of the antiseptic power of the galvanic current ren- 

ders puncture and aspiration by the vagina harmless, | 
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I2 ELECTRICITY IN GYNECOLOGY 

when the condition js appropriate and the de 
penetration is limited. Apostoli Says: ae 

“fi hay | : Ets: ee the galvanic current sent through 

which confirms Sm g leeks ns germicidal A et sai ; 
was antiseptic, and would ae se eytaat tha current 
conditions of germ growth,”’ 

ooo pte . one explanation of the-succesg fol- ae ae punctures and aspiration by . this. 
“8 uN reler more particularly to the method 
a = ‘ation and drainage of fluctuating tumors b 

agina, as described in the Vew York Very, y 
Journal of June 8, 1889. And I think th eo 
eral good results which I h 
E preferring and strongly 
ol treatment, in certai ‘] iti 
leu of other methods Sart tee 

Dr. H. R. Bigelow; in Tue Mrpicat 
18, 1889, writing from Paris, Says: 

at the gen- 
ave obtained justify me 
advocating this method 

News, May 

“In the French A | cademy of Medicin 
cussing methods of drainage by oe oe a ae / 7 gina, 

rections. I am sure th 
ae at the time is j : 

when electricity Shall solve the aadies the near future 

oe oa pees be some who have not read the 
€ to which I refer, I wi | » 1 will briefly describe 

the method and the trocar and sane See 
use. It is a very fine silver canul 
No. 4 of the French scale, w ee oe: ith a- steel trocar, and 

enuatle or Sslertlize certain ® 
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covered with a slide of insulating material, which 

may be fixed by a screw to the shaft of the canula, 

so as to limit the degree of penetration. It is only 

capable of penetrating two centimetres, and it is 

seldom necessary to exceed one centimetre. The 

trocar is arranged for connecting with the battery, 

and the canula is made so as to be easily attached to 

an aspirator. | 
7 

The method of application is simple; after de- 

ciding upon the degree of penetration necessary, the 

slide is fixed, and the trocar point is drawn within 

the canula. The vagina and vulva are douched 

thoroughly with a solution of bichloride, the index 

finger is introduced and, taking care to avoid any 

pulsating vessel, the most dependent point is se- 

lected. Then the canula, with the point of the 

trocar concealed, is passed along the finger until it 

impinges against the point selected, the trocar is 

pushed down into place, and the canula is made to 

penetrate to the limit fixed by the slide. ‘The trocar 

being then withdrawn, if no fluid escapes, the slide 

is readjusted lower down, and the canula, without 

the trocar, is introduced a little farther. When the 

fuid has been evacuated, the trocar is partially re- 

introduced and connected with the battery, the 

circuit being completed by a large clay electrode on 

the abdomen or back. In hydrosalpinx, the neg- 

ative pole is used through the canula, with not more 

than so M. for five minutes ; but in pyosalpinx, the © 

cavity must be washed out with an antiseptic solu- 

‘tion, as an extra precaution, and I prefer the posi- 
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is frequently renewed in the vagina 

to be apprehended from that sou 
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latinum should be used, as the silver wou 

The cauterization of the track of the puncture by 

the current shuts it off from the surrounding tissues 

and renders the absorption of septic material through 

iration to such tubes as are close to t 

In these conditions, Apostoli adopts a somewhat 
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to be more antiseptic, using 50 M. for five minutes. 

of the current and is subsequently still farther fa- 

These tubes are usually fixed by a mass 0 

mains pervious a short time for drainage, 
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But it appears to me that the method puncture. 
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here suggested is better, because it at once gets rid 
of the accumulation which is a constant menace to 
the patient as long as it remains, and the cavity 
is rendered aseptic and put in the best possible 
condition for resolution. Dr. Bigelow says he 
has seen Apostoli puncture a pyosalpinx, enlarge 
the opening, and insert a drainage-tube with good 
result. | 

This treatment of hydrosalpinx was suggested to 
me by the radical cure of three cases of hydrocele 
by the same method. They had repeatedly refilled 
after ordinary tapping, but never refilled after using 
negative galvanism through the canula. | 

Small cysts close to the vaginal wall have been 
successfully treated in the same way. I have found 
one application usually sufficient in these small 
cysts, when the fluid is drawn off first and a current 
of 100 M. to 150 M., negative, is used through the 
canula. | 

The fibro-cyst is sometimes more obstinate in 
yielding to this treatment, especially those lined 
with a secreting membrane. Some I have found to 
yield to one tapping and negative galvanism of 
100 M. through the canula; but in other cases it has 
been necessary to make the application directly to the 
cavity. This is done by enlarging the opening with 

gradually increasing sizes of conical electrodes con- 
nected with the negative pole, until it will admit a 
bulb-electrode into the cavity. This bulb is fixed 
upon a small insulated shaft which is flexible, and 

- through it a current of 1 50 to 200 milliampéres is 

« 
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concentrated within the sac. If drainage is not 
perfect through the opening, a rubber drainage-tube 
is inserted and fastened in position. <A frequently 

renewed dressing of iodoform gauze is kept in the 

vagina. 
I will cite one case here which will illustrate the 

success following this method of treatment: 

The patient, is married, and forty-one years old ; 
one child at term, and one miscarriage. She has 
suffered for eight years at her menstrual periods with 
severe pain in the left side of the pelvis, radiating 
down the thigh, which often compels her to re- 
main in bed for days at a time. ‘Two years ago she 
was induced to visit the clinic of the Post-graduate 
School, where she saw Dr. Bache Emmet, who diag- 
nosed a fibroid tumor the size of a quart bowl. She 
was placed under the care of Dr. A. P. Dudley, who 
offered to remove the ovaries. ‘This she declined. 
She continued to suffer, growing worse all the time, 
the attacks of pain being more severe and their 
duration longer, so that never a month passed that 
she did not find it necessary to keep her bed for ten 
days to two weeks at a time, and, at the same 
time, keep under the influence of opiates. This was 
her condition in February last when she consulted 
me. I found the tumor to the left of the uterus, to 
which it was attached near the cervico-vaginal 
junction, and close to the vaginal wall. [also diag- 
nosed a fibroid, and commenced treatment by gal- 
vanism. The intra-uterine applications were not 
well borne, so on February 26th, I made the first 
negative galvano-puncture through the vagina, using 
250 M. for five minutes. This puncture was 1mme- 

2 
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diately followed by a discharge of an ounce and 
a half of yellow fluid, which caused me to suspect 
the cystic character of the tumor; but as it did not 
continue, and the tumor was very frm, I concluded 
that it was only a small cyst on the surface, which 
had been emptied. 3 

March 5, the second negative galvano-puncture of 
250 M. for five minutes was made. No discharge 
followed. Her menstruation appeared two days later, 
and there was much less pain than before. 

March 12. Menstruation having ceased, the third 
galvano-puncture was made. This time the positive 
pole was used with 300 M. for five minutes. 

_ April ro. The fourth galvano-puncture, negative, 
200 M. for five minutes. - 

réth. The fi/th galvano-puncture, negative, 200 M. 
for five minutes. , 

25th. ‘The sixth galvano-puncture, negative, 
200 M. for seven minutes. 
A week after this puncture a copious watery dis- 

charge suddenly came from the vagina, and con- 
tinued to flow away in gushes. Investigation showed 
that it had come from the last puncture-track. The 
opening was enlarged, and the sound could be 
passed up four inches into a cavity. All the fluid 
was drawn off, but the discharge continued for two 
weeks—as much as a pint a day. 
May 78. A bulb electrode was introduced, and 

150 M. negative galvanism applied to the cavity for 
eight minutes. Three days later all discharge 
ceased. She has had no pain since, and her men- 
struation has been normal. At the present time— 
six months since the last application—she is in per- 
fect health. What remains of the tumor is about 
the size of a hen’s egg. It gives her no incon- 

“AUGUSTIN ‘H. GOELET, 19 

venience whatever. She has been seen recently 

by Dr. Dudley, who can vouch for her present con-. 

dition. 

The dermoid cyst may be treated in the same way 
as the fibroid cyst, when it contains only sebaceous 
matter, for the negative pole will soften it, and allow 

it to drain away. My experience is limited to one 
case in the pelvis, though I have succeeded in cur- 
ing several on: the surface of the body by this 
method. In this instance the tumor had been 

diagnosed as a small fibroma. At the first puncture 
a cavity was discovered, but there was no drainage 
from-it. On enlarging the opening as before de- 

scribed, and exploring the sac, the nature of its 
contents was ascertained. Fifty milliamperes neg- 
ative galvanism were applied to the interior of the 
sac, a drainage-tube inserted, and a dressing of 

iodoform gauze placed in the vagina. This applica- 
tion was repeated every second day. Hight neg- 

ative galvano-caustic applications were sufficient to 

empty the cyst completely. It soon ceaseG to dis- 

charge and healed up. Now, four months after, 
there is scarely a trace of it to be felt. 
I fully realize that such treatment could have no 

effect upon the bone, hair, and teeth often found 
in these cysts, but these might be removed through 
the opening if the tumor was situated close to the 
vaginal wall. In the case just mentioned the cyst 

contained only sebaceous matter. a 

The condition known as chronic pelvic cellulitis, 

which is usually manifested by a mass of exudation 



20 . ELECTRICITY IN GYNECOLOGY. 

in one or both broad ligaments, including the tube 
and ovary, and associated with salpingitis and en- 
dometritis, yields very satisfactorily to galvanism of * 
the endometrium. But it is very important to begin 
the treatment with a small dose—say 20 to 30 M.— 
for three to five minutes every second or third day, 
using the positive pole. And it is sometimes even 
better to begin with vaginal applications. The dose 
may be increased to 50 M. as tolerance is established. 
Later in the course of treatment it may become 
necessary to substitute the negative pole or vaginal 
puncture to hasten absorption. This condition 
dooms the patient to a life of misery, constantly 
threatened with peritonitis. Laparotomy does 
not always cure; but, by galvanism, she can be 
promptly relieved of pain, the deposit is softened 
and absorbed, the inflammatory complications are 
removed, and she is eventually restored to health 
with her ovaries and tubes intact and with a chance 
of conception. A case of this kind has recently. 
come under my observation, and though it is only 

_ one of many others, some points in connection with 
it may be of interest here. 

The patient had a miscarriage two years ago, and an 
attack of acute pelvic cellulitis in January last, from 
which she recovered partially, so as to be able to £0 
about, but always suffered great pain in the right 
side of the pelvis on standing, walking, or riding. 
Frequently the attacks of pain were so sharp as to 
send her to bed for several days, especially at the 
menstrual period. In the beginning of October she 
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visited a clinic in this city, and was told that she 

had a tumor which was liable to burst and cause her 

death, and that it must be removed without an 

Careful examination, under chloroform, shortly 

after, when she consulted me, failed to reveal pr 

thing except a firm mass of exudation suri Se i g 

the right tube and ovary, and a retroflexe ee : 

partially fixed. The mass was extremely ae ro 

to touch, and the patient could scarcely bee a 

block. Treatment was begun with 3o M. pest He 

galvanism, intra-uterine, three times a week, an 2, e 

dose gradually increased to 60 M. She cease ie 

complain of pain after the sixth eh Ze 

this date she has had,ten applications, and her 1m- 

provement is marked. She can walk or ride ae 

distance without pain or inconvenience, and va i 

to do her own work. ‘The mass 1s less than half its 

original size, and not sensitive to ordinary pressure. 

All of these cases, however, especially those of 

long standing, do not yield so readily to the intra- 

uterine applications alone, and it is then necessary 

to resort to vaginal galvano-puncture as advised by 

Apostoli. He uses a very fine needle, adjusted SO 

as to penetrate only a half centimetre, using fifty | 

milliamperes, positive, for five minutes. 1 have seen 

marked benefit follow such punctures, both in my 

own cases and those which I saw treated at his 

clinic. The patients themselves remark the 1n- 

creased benefit following this form of treatment. It 

may be more painful at the time, but the result, they, 

say, outweighs the pain of the application. 

The intra-uterine chemical galvano-caustic appli- 
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cations exert a decided influence upon fibroid 
tumors attached to the uterus, but which are not 
accessible for vaginal puncture, especially if they 
can be treated by including the growth between the 
two poles for the interpolar action. Dr. fae a 
Gunning, of this city, tells me that he has had re- 
markably good results from the interpolar action of 
the current alone. ; | 

It would seem unnecessary to add further testi- 
mony in favor of the treatment of uterine fibroids 
by electricity, since such authorities as Spencer 
Wells and. Thomas Keith have abandoned hyster- 
ectomy and openly avow themselves in favor of 
Apostoli’s method. But there are some who refuse 
to be convinced, and some who, having tried it 
improperly and failed, are unwilling to admit that 
any good can come of it. 

As to fibroids, it does not always dissipate the 
tumor entirely, but the size is very materially les- 
sened ; its growth is arrested, and the symptoms 
are relieved. The pain is promptly lessened, hem- 
orrhage is absolutely controlled, and, as the tumor 
becomes reduced in size, the pressure symptoms are 

_ likewise removed. | 
It sometimes requires a great deal of patience on 

the part of the physician, as well as the patient, and 
strong confidence in the agent, to make both hold 
out to a successfulend. Thomas Keith truly says: 

1 Dr. Goelet stated that as others would discuss the subject of 
electricity in fibroids at the same meeting , it would be unnecessary 
for him to enter into it in detail, 
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‘“‘Apostoli’s method, though slow, requiring much pa- 
tience, tenderness of manipulation, and thought, is still 
sure 1n its results.”’ 

He also adds of electricity : 

“My confidence in its power to relieve disturbing ~ 
symptoms of uterine fibroids and to cure many chronic 
inflammatory conditions in the pelvis continues to in- 
crease, and I have no fears for the future of electricity. 

. Hysterectomy, remember, which is performed every 
day for a complaint that rarely of itself shortens life, kills 
every fourth or fifth woman who is subjected to it. This 
mortality must cease; it is not a question of surgery, it 
is a question of humanity. Every time that any disease 
can be cured without resorting to a bloody and dan- 
gerous operation, such as hysterectomy, progress 1s 
made in our art, and there is a gain to humanity, while 
surgery is the better of being purged of a deadly opera- 
tion. Even the fact that in my cases of hysterectomy 
the removal of the uterus and ovaries was sooner or 
later followed by insanity in ten per cent. of the whole 
number, is enough for me to condemn any operation 
that removes these organs.” 

And this is the mature opinion of a most success- 
ful surgeon; one who was the first to lower the mor- 

tality of abdominal surgery. 
The method of application should be more clearly 

explained and clinically taught in this country, for 
there are many to-day who have but a superficial 
knowledge of electricity, and some who are attempt- 
ing to use this agent without even knowing the dif- 

ference in the action of the galvanic and faradic 
currents, as well as many who do not realize the dif- 

ference in the action of the two poles. This isa 
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deplorable fact, but, nevertheless, true, as the fol- 
lowing incident will attest : 

A lady consulted me recently about a tumor 
_which proved. to be a fibroid growing from the 
‘right side of the uterus. She volunteered the 
information that she had -no confidence in elec- 
tricity, because her physician had been treating her 
for the past six months with that agent, and it had 
not only done her no good, but she was worse. He 
had told her that he did not himself think it was 
suitable for her case after he had given it a thorough | 
trial.. On inquiry, I learned that he did not pos- 
sess a galvanic battery, but had treated her with a 
small faradic battery, even puncturing with that 
current. ‘That man is prepared to denounce elec- 
tricity as worthless. This patient has now been 
under my care since the middle of September, has 
had twelve positive galvano-caustic applications to 
the uterine canal, and one positive galvano-punc- 
ture. Previous to consulting me; she suffered con- 
stant pain, menstruated twice a month, and for 
seven or eight days profusely. She has had no 
pain since the sixth application. Her last period, 
which was twenty-nine days after that of the pre- 
vious month, lasted only three days. She is now 
Progressing nicely, can walk or ride without pain 
or fatigue, and the tumor is smaller and very much 
softer. 

After giving Apostoli’s method, as I understood 
it, a thorough trial, I thought enough of it to visit. - 
him during the past summer and learn more about 
it. It is a mistake to suppose that any one can 
apply this method without special preparation or 
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fisemnation: And I am now satisfied that Apostoli 

is but poorly understood by many who think ie 

can grasp his ideas by reading his writings. bs 

necessary to see its practical application in order . 

comprehend it fully, and there is too much in ae 

method to be learned in one or two visits to : 

clinic, even by those who understand electricity. 7 

correct diagnosis is the first requisite, then a 

ence alone will’ enable one to decide the ee, to 

be pursued, else the negative pole will be used when 

the positive is indicated, and wee versa. It is Le 

necessary to understand the technique of the app : 

cation and to have confidence to admunister ; 

properly, taking care that self-confidence does i 

overstep the bounds of prudence. Always ba 

the actual suffering of a patient, but do not be de- 

ceived by her nervous apprehensions. By knowing 

the condition, experience will tell you nearly how — 

much of galvanism she can bear. Apostoli has 

pointed out that in fibroids there is a ee 

insensibility of the endometrium to the ae an 

he also lays stress upon the fact of the increase oe 

sitiveness of the endometrium 1n inflammatory con : 

tions of the appendages. The fact being, that ina 

these last-named conditions there always coéxists an 

endometritis. But in uncomplicated endometritis 

the current is usually well borne. In treating onan 

of the appendages, he says, begin always ee ie 

positive pole and a small dose and increase as to. . 

ance is established. In fibroids, it is often possible 

to begin with roo milliampéres, and I have seen 
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200 used j er se = the uterus without causing the patient 
‘convenience. I h kewl ave likewise seen gal vano- ili : a 

eee ae Of 200 miulliampéres borne without ae ae when the pole used was positive e and 1 
| 

_ ac pod other Important points can only be preciated by watching his work at his clinic. I followed him closely while there, and came. ae ge than ever convinced of the general seats a In gynecology. One cannot iinet; a essed with the method of his work, his a purpose, and conscientious painstaking re Aus patients, as well as the courtesy extended ae physicians visiting his clinic. He exhibits Ne a she ae freedom the histories of his aol ae S of his treatment, and the results. y case treated there may be examined and questioned by any one present, and, if you do not Tequest it, you are invited to examine the atient as express your opinion. The notes of oe 
ae ee te announced to all present, fe ed by his assistant, and one is at liberty 

y any statement that is made. Since I have seen for myself, I have been astonished at the state- ments made by others, which are so contrary to m own experience. 
: In conclusion, I desire to say that I do not think any one should condemn Dr. Apostoli or his method until they have visited his clinic and witnessed his work and his results, Genk 

243 West Firry-rourru St., New Yorx 

THE GALVANIC TREATMENT OF UTERINE 

FIBROMATA.. 

‘By E. L. H. MCGINNIS, M.D., 
ELECTRO-THERAPEUTIST TO THE WOMAN’S HOSPITAL IN THE STATE OF 

NEW YORK; FELLOW OF THE NEW YORK OBSTETRICAL SOCIETY, 

'\OF THE PATHOLOGICAL SOCIETY OF NEW YORK, ETC. 

I am well aware that the above subject is one 
which has many times been written about, spoken 
about, and read about, and that there are few who 

have not already some idea of its utility ; but there 
may be some who have formed opinions hurriedly 

or after insufficient trials, and as I welcome any ad- 
ditions to the literature on the subject, so have | 
ventured to hope that I could say something of 

interest to others. 
It is needless for me to go into the history of this 

treatment of the uterine fibroid growth in detail, 

but as far back as 1871 Dr. Cutter had found the 

advantage of the continuous galvanic current, and 

since then many observers have been at work on it, 

and have from time to time published their memoirs 

on the subject. | 

There have been many different ways of applying 

the current to the tumor, all with the view of re- 

ducing its size and relieving the symptoms of this 
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most unfortunate affliction ; but I propose here to _ speak more especially upon a course of treatment 
which statistics and time have shown to be better in 
every respect than the others, viz., that first brought 
into prominence by its originator, Dr. Georges 
Apostoli, in an article read before the British Med- 
ical Association, in 1887. 

He had then used it for five years, with most 
satisfactory results, and since that time he has 
steadily continued to study it in all its details, and 
reduce what had hitherto been a vague sort of em- 
piticism to an exact science. This step in itself was 
all-important, for many had tried galvanism, with a 
large number of failures and only occasional suc- 
cesses, and of the latter no one seemed to know ex- 
actly why good had been done. 

By the introduction of improved electrodes and a good milliampéremeter, however, we are now able 
to accomplish results entirely satisfactory to the vast 
majority of patients treated by it, and most gratify- 
ing to the attending gynecologist, and it is my firm 
belief that ere long its use will be universally recog- 
nized as the proper course to pursue before resorting 
to an operation the dangers of which we all know 
only too well. 
Even to-day we come into contact with empiricism 
regarding the use of electricity, as it is practised by charlatans or those ignorant of its proper handling. [have been told by’ patients, of the faradic, inter- 
rupted galvanic, and static currents having been 
used on them for the cure of their fibroids, and one 
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told me not long ago ae a eae ae 

| to be largely endowed wi 

ley » ne that may mean ), had Het, ra 

tumor with electricity by rubbing nearly a bis 

outer layer of epithelium from her ae 

with the temporary relief which massage ie: ts 

brings. Is it to be shan at, then, that the | 

garding its use: , 

Dor. ee Eh ee as Ere ee . 

the Woman’s Hospital several years ago, se? ay 

abundant opportunity to test the fetes a 

ferent methods of application, and endo oul a 

results of those cases treated by eee: ac bee 

to be far better than the others. Puncture ee 

the abdominal wall seemed Ss ee fa See a 

ut I do not consider it a : 

Dr. Ste method. Although the sila ae 

andi of it is comparatively well pe nur 

description may elucidate much that oes ee 

He introduces one electrode, shaped _ ae : 
“nary uterine sound, into the canal, and the a Pe 

moist pad of potter’s clay, is placed ye eet 

domen over a prominent nodule, if ee e pe: 

at the upper limit of the growth, a it Se ae 

These are then connected with the Barc. y a 

flexible conducting cords, one of which mus pe 

the battery by way of the milllamperemeter, as i 

’ amount of current used is to be accurately ae ee 

The current is then turned on, its Te Ls 

creased very slowly and without eee tl oe 

proper number of milliamperes 1s reached, an 
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kept there from five to twenty-five minutes, depend- 
ing upon the susceptibility of the patient, etc., and 
is then reduced in the same way, great care being 
taken to avoid any sudden break in the current, 
which would cause a shock to the patient. This 
method will answer for most cases in which the mass 
is situated in, or attached to, the fundus or anterior 
wall ; should the situation or attachment be the pos- 
terior wall, galvano-puncture is resorted ‘to, with a 
trocar-pointed electrode. Its application is as fol- 
lows: A careful vaginal examination is made, and 
the posterior cul-de-sac thoroughly explored, any 
pulsating point being located, and avoided there- 
after. When a spot free from pulsation is found, 
the end of a small celluloid tube is placed against it 
and the trocar-electrode, with the handle firmly 
screwed to the end toward the operator, is passed 
through the celluloid sheath and the puncture made 
to a depth not exceeding one to two centimetres. 

This celluloid tube answers a double purpose : that 
of insulating the needle from the vagina and of 
preventing the point from entering too far or beyond 
the distance intended and previously arranged for. 
Should much hemorrhage occur when the needle is 
withdrawn, an accident I have never known to 
happen, a bivalve speculum can be introduced and 
forceps applied, or the positive pole be made to act - 
as a hemostatic. 

This treatment is often administered without an 
anesthetic, and the strength of the current should 
be no more than the patient can tolerate. It should 
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also be remembered that the current itself, in two or 

three moments, has a distinct local anzesthetic ettect: 

thereby lessening the pain and allowing an increase 
of quantity. A current of 30 milliampéres has been | 

found to produce benefit, and up to a certain point, 
stronger ones in proportion. | I find that from 75 to 

150 milliamperes can be quite comfortably borne, 
and certainly produces most marked improvement. 

While trying to get exact measurements of the 

tumor in every case, it is often extremely difficult to 

do so, owing to the presence of gas in the intestine 
behind the mass, to the thickness of the abdom- 

inal walls, etc. One thing that I have noticed is 
misleading, viz., that in some cases which have been 

treated by this method, as the tumor diminishes in 

size an increased amount of adipose tissue is found 
in the abdominal wall. This point should not be 
overlooked when external measurements are taken 

for comparison with former ones. ee. 

The proper use of the poles is of the greatest im- 

portance. To make a definite rule as to which 

should be used internally is impossible, as the nature 
of the symptoms will be our guide. In the class of 
non-bleeding fibroids, the zegazve pole is indicated 

for two reasons: first, because it seems to curtail the 

supplementary circulation by means of the rapid 
_ atrophy it causes, especially where puncture is made, 

and, second, because Dr. Apostoli has found that in 
? 

bringing about a reduction of the mass, it is quicker. — 
For the treatment of bleeding fibroids, the hemo- 
static action of the positive pole has been too well 
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proven to require extended. notice. Not one single 
case of this kind which I have treated by the Apos- 
toli method has failed to give the greatest satisfaction # 

to both patient and myself. Cases have come Lec 
me nearly exsanguinated, and I have managed by 
this means not only to stop the hemorrhage, but, to 
my delight, prevent its return. Surely, had the 
treatment no other merits, this one in itself would 
entitle it to a fair trial before operative’ procedure is 
resorted to. 

It is not my intention to claim any more than can 
be proved by many who are using it to-day, nor that 
a few applications of it will cure any and every 
fibroid with which it is possible for one to meet. 
That it is slow in its effects I know, and we must 

not be disappointed if marked diminution in the 
size of the mass is not noticed at once. The great 
majority of. cases show little change under a month 
of treatment, which should be applied three times 
weekly. But I have found one (very rarely, two) 
thorough applications quite sufficient to control the 
most obstinate hemorrhage, provided a sufficiently 
strong current is used, and, what is mos¢ important, 
that every part of the endometrium be brought in 
contact with the electrode. This is sometimes very 
difficult, as the canal may be tortuous, and the stiff 
electrode then fails to touch some spot where there 
is bleeding. This may be provided for by the use 
of a flexible electrode, which is insulated to its 
platinum tip, which latter should be three-fourths 

of an inch long and shaped like a probe, but of 
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larger calibre. Having passed it to the entire depth 
of the uterus, it is held there, with one finger against 
the os, long enough to cauterize the parts in contact 

with the tip (the time to depend upon the strength 

of the current used), then gradually withdrawn, a 

very little at a time, till the entire endometrium has 
been cauterized. Should there be fungoid growths 

present, causing some if not all of the heemorrhage, 
they will be destroyed at the same time, thus answer- 
ing the purpose of curetting, and without leaving a 
fresh bleeding surface within the uterus. 

All these measures should be carried out In a 

rigidly antiseptic manner, washing out the vagina 

with a bichloride or carbolic solution, before and after 

each application, and immersing the. intra-uterine 
electrode in a saturated solution of iodoform in 

ether, just before introducing it. The ether in- 
stantly evaporates, leaving a thin deposit of 1odo- 

form on the electrode. Should germs even then be 

present, the current will be more than sufficient to 
destroy all life in them. 

No new method of treatment is brought before the 

profession without its detractors. ‘This I consider 
most fortunate, as it leads to discussions and narra- 

tions of cases which cannot fail to instruct us, and 
many interesting features are thus developed, which 
are of the utmost value. 

One of the objections raised to the employment 
of the Apostoli method is the danger of a current 
strong enough to “produce beneficial results. Zy- 
properly used, I grant that damage may be done; 

3 
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but does a badly managed case of hysterectomy al- 
ways get well? I would ask those who have made 
this objection to compare the results of the laparots 
omists with those who have treated an equal num- 
ber of cases by this method ; the latter will be found 
much less dangerous to the lives of the patients, to 
say nothing of the long convalescence, pain, possi- 
ble mania, inability to continue in daily avocations 
and hemorrhage during or after the operation: | 
The experience of such well-known gynecologists 
and authorities as the Keiths, father and son, Sir 
Spencer Wells, Woodham Webb, Playfair, and 
others in Great Britain alone, must certainly silence 
many objections regarding its. inutility, while in this 
country, men of undoubted ability have met with 
results far beyond their expectations. Often the 
patients themselves can judge of their improvement 
quite as well as the attending gynecologist, for who 
knows better than they that the pain and sense of 
pressure, the dreaded hemorrhage, the headache 
and backache so constant, as well as other reflex 
symptoms, are not what they once were? Who can 
tell better of the apparent loosening of the waist- 
bands attached to their clothing ? 

I have now under my care a case sent me by Dr. 
LT’. Gaillard Thomas, through whose courtesy I am 
enabled to report it: | 

The patient was first seen by me in F ebruary of this 
year, and her history revealed the fact that she 
had noticed the enlargement in her abdomen four 
years ago; she had all the usual symptoms, includ- 
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ing several most severe haemorrhages, each of which 
had left her nearly bloodless. She was emaciated 
to an alarming extent, her pulse was weak, and she 
felt perfectly certain that the next haemorrhage 
would be her last, and that she could not recover 
from the effects of a hysterectomy. Her tumor was 
situated in the fundus, and extended to the ensi- 
form cartilage ; her waist measured forty-four inches 
in circumference, and examination revealed that her 
uterus was fivé and one-half inches deep. For- 
tunately the canal was straight, so I had little diffi- 
culty in introducing the electrode, and thoroughly 
cauterizing the endometrium. I began treatment 
at once, and continued it with two intermissions of 
two weeks each, when she was obliged to leave 
town, and also during her menstrual periods, till 
my departure for Europe, the last of June, and did 
not see her again till on my return, October rst. 
She has had nesrenewal of hemorrhage ; her tumor 
is now down to the umbilicus; is not tender, and 
gives her no pain; the canal is three and one-fourth 
inches long, and she can walk to my office, nine 
blocks from her home, three times weekly for her 
treatment, and can undergo the fatigue of a day’s 
shopping with only a moderate amount of discom- 
fort. | 

I could occupy the reader’s attention with the 
narration of other cases were it advisable; but lL 

feel that I cannot close this paper, already too 

long, without reference to an article written by Dr. 

Thomas Keith, of London, and published in the 
British Medical Journal of June 8, 1889. In it he 

says: 

—— 
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“What I now plead for is, that for a time all bloody 
operations for the treatment of uterine fibroids should 
cease, and that Dr. Apostoli’s treatment, as practised by. 
him |the italics are mine], should have a fair trial. 
Those who have hitherto most resisted the introduction 
of electricity are the surgeons who are best competent to 
carry it out. They are accustomed to manipulate in the 
pelvis, and they will not make mistakes of diagnosis, or 
make them as seldom as it is possible to do. Hyster- 
ectomy, remember, which is performed every day for a 
complaint that rarely of itself shortens life, kills every 
fourth or fifth woman who is subjected to it. This mor- 
tality must cease; it is not a question of surgery, it is a 
question of humanity. Every time that any disease 
can be cured without resorting to a bloody and dan- 
gerous operation, such as hysterectomy, progress is made 
in our art, and there is a gain to humanity, while sur- 
gery is the better for being purged of a deadly opera- 
tion,” 

“It may seem strange to some, that after the results I 
got in hysterectomy—results which almost make it justi- 
fiable—I should now begin to throw stones at the opera- 
tion, instead of trying still further to improve upon it: 
and but for Dr. Apostoli, I should now be doing so. J 
would give something to have back again those sixty- 
four women that I did hysterectomy for, that I might 
have a trial of Dr. Apostoli’s method upon them; and I 
would give something never to have had ‘the tear and 
wear of flesh and spirit that these operations cost me, 
for in scarcely one of them was the operation simple. 

“I have, in the meantime, said my say, and it must 
not be forgotten that the opinion here expressed as to 
the value of Dr. Apostoli’s treatment is not that of an 
unsuccessful surgeon, but is the deliberate opinion of 
one who was the first to lower to a minimum the mor- 
tality that so long followed abdominal surgery, and 
who, by the best results yet obtained in hysterectomy— 
results that Dr. Playfair is pleased to call almost phe- 
nomenal—still retains that position.”’ 
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What can I add after such an opinion as the fore- 

going? I can simply say that my experience with 

Dr. Apostoli’s methods, while large, is more than 

satisfactory, and in quoting Dr. Keith’s praise and 
thorough indorsement of it I have expressed my 

own views. 
While abroad on business last summer, I was 

enabled to visit Dr. Apostoli’s clinic and to satisfy 
myself on many points regarding his histories and 
statistics, and I earnestly advise all who can possibly 

make an opportunity, to see him at his work in the 

Rue du Jour, to do so. 
You will be welcomed by a most charming and 

courteous gentleman, who will give you every pos- 
sible opportunity not only to see him operate, but 
to examine his cases and their histories, talk with 

them, ask them any questions regarding their con- 
dition and treatment that you may see fit, and, in. 

fact, satisfy yourself on every possible point of the 
truth of his assertions and the merits of his methods. 
You will also meet colleagues from Germany, Russia, 

Scandinavia, and the South of Europe, as well as 

many English surgeons of renown, a few South 
Americans, and, I am proud to say, a goodly num- 

ber of our own countrymen ; and nearly all have the 
same opinion as to the merits of Dr. Apostolt’s 
treatment, and seek his clinic for further instruction. 

In conclusion, let me urge upon the reader to 

give this method a proper and thorough trial before 

rushing his afflicted patient to the operating-room, 

there to undergo the dangers of the knife. 
35 West THIRTY-EIGHTH ST. 



NOTES OW THE TREATMENT OF FIBRO- 

MYOMATA BY ELECTRICITY. 

By A, H. BUCKMASTER, M.D., 
‘ASSISTANT SURGEON TO ST. PETER’S HOSPITAL, BROOKLYN, N, Y. 

‘Tris method of treatment has been before the 

profession for several years, and, while the consensus 

of opinion is decidedly in its favor, there are many 

who are disposed to deny its efficacy. ‘The treat- 

ment requires patience, it is slow, and in cases whcre 

the tumor is treated solely on account of its size it 

is often impossible to gauge accurately slight varia- 

tions. Constipation, flatulence, increase in adipose 

tissue, congestion or oedema, all are apt to mislead 

and perplex the observer. There are several means 

by which the sceptical may become convinced that 

the treatment is valuable. 

First. By statements of individual observers, 

many of whom have not only claimed relief from 

symptoms and decrease in size, but also total disap- 

pearance of myomatous masses. The evidence of 

this class is most abundant. | 

Second. The testimony of individuals supported 

by the observations of disinterested witnesses. This 

can best be obtained in the hospitals, and a com- 



40~- ELECTRICITY IN GYNECOLOGY. 

petent man should be invited to test the cases, who 
should be a thoroughly practical gynecologist as well 
as an electrician, and competent to recognize the 
contra-indications for treatment. 

Third. The presentation of a reasonable explana- 
_ tion of the means by which the resulls are obtained. 
The explanation of the writer is founded on experi- 
ments on the non-striated muscular tissue of the 
dog’s heart and on fibroid tissue outside-of the body. 
The experiments were as follows : 

The heart of an anesthetized dog was exposed 
and a current of forty milliampéres made to traverse 
a portion of the ventricle. A piece of the ventricle 
in the direct line of the current was excised and 
another some little distance from the direct influence 
of the current. When examined under the micro- 
scope the piece from the direct line of the current 
showed that the strize had become markedly granu- 
lar, while the piece outside of the direct line of cur- 
rent preserved the muscle cells unaltered. This 
granular appearance of the strize would indicate 
degeneration of the muscle bundles. It is observed 
in fatty degeneration, and in such cases the contrac- 
tility is much impaired. This is the first evidence of 
absolute molecular disintegration of living cells by 
the interpolar action of the galvanic current, where 
such process is confined to the cells. 
The condition of rigor mortis is readily induced 

in a muscle through which circulation is maintained. 
The action of heat at 118° F. , distilled water, acids 
even of the weaker kind, such as carbonic acid, bring 
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it about. If death rigor occurred in any conde 

: f the tumor there wou 
art of the muscle tubes o re tumor t ule 

aces a marked diminution of its irritability, for it 1s 

a well-known fact that muscle under this Re 
; ; y 

3 timuli. ‘To determine 1f th 
ceases to respond to s , ne | 

was so after treatment the following experiment was 

esorted to: 

. It is assumed that the contractions of the ae 

are followed’ by contractions of the te. = 

are in direct proportion to them. Kehrer ee 

in his experiments with rabbits, that ee ie : 

i traction which aavan 
would give rise to a con | ) 

aoauels the whole genital canal, while by che 

thermal irritation contrac- 
mechanical, electric, and : 

tions aE be started at almost any point eee 

transinitted in one or the other direction, so t x an 
. ao ; 5 

increase in the vaginal pressure W sa | nee ae 

iti f the uterus. us 
contracted condition 0 ; 

of indicating contractions of the es. as ee 

utilized by Milne Murray,” of ee a 

ts of hot water on the u 
experiments on the effec ie 

The following method was adopted by the ee: 

A rubber bag by which the vaginal pressure 1s to 

determined is filled with water and coe = | 

by a rubber tube with the proximal arm or 

U-shaped glass tube which contains ne : 

other arm of the glass tube is opened at the end. 

1 Chadwick: Peristalsis of the Genital Tract. Trans. of Amer. 

Gvn. Soc., vol. x. 

e Rejabuneh Med. Journal, Aug. and Sept. 1886. 
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When any pressure is made on the bag the col 
is pushed back, and this raises the discus if re 
mercury in the distal arm. The variation 4 _ 
poe of a graduated scale. The chief 

Crror 1n using this means of measurement 
arise fron al ir mixed wi e er V 

om Naving alr mixed with the water, or hav- - 
h h 5 hav- 

ing the tube of such thin rubber that -it readil 
becomes distended by pressure nt ic 3 ee es a are two methods of measuring the effects 

s imuli on muscular contraction 3. one is by ob 
S ratl : | 
eee the comparative strength of the contraction 
a 1e td is by ascertaining the smallest SEL 

current that will give a contracti | 1 ontraction ; the la 
method was in this instance adopted. The ee 
Bree with a sliding induction coil was used The 
= used was a constant one. The patient in posi 
ae a electrode was placed in the uterine canal 
* _ Peale water was then introduced and 

walling five or six minute s for the vagina t ) 
accustomed to it, the faradic current ay very 

ently turned on (the other ar | 
tu arrangements bei 

actly similar to those cand used in the ordinary t , reatm 
until contractions were induced in the bata th e 
ie of this current was carefully calculated. The 
a ant current was now gradually substituted b 
an = a gee until sixty milliampéres ae 

stered. In about a minute the column of m | er- 
cury showed an increased vaginal pressure of one- 
sixteenth of a pound. 

The current was turned 6 off very graduall 
the patient allowed to remain perfectly ak te 
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twenty minutes; at the end of this time the slightest 

‘nduced current that would give a contraction was. 

considerably less than before the treatment.* 

The above experiments only point out a line of 

investigation. ‘The writer has not had the time to 

repeat and test them as should be done; he merely 

‘ndicates from the standpoint of the clinician what 

the laboratory worker may establish or disprove. 

So much for the interpolar action. In regard to 

the action at the poles it must not be forgotten that 

slight traumatism of the cavity of the uterus has an 

important effect upon the nutrition of the fibroid, 

and that there are many cases where fibroids have 

spontaneously disappeared. Gusserow states that 

various operative procedures, sponge-tents, incision 

of the mouth of the uterus, and intra-uterine injec- 

tions frequently cause sloughing of fibro-myomata 

by interference with nutrition from traumatism of 

the uterine mucous membrane. | 

It is not my intention to narrate the histories of. 

my cases, which present nothing brilliant in the way 

of cure. In no case has there been lack of improve- 

ment, in no case have | seen disappearance of the 

fibroid. 

In regard to the technique of the operation there 

has been but little improvement of late. The litera- 

ture of the subject is, and has been, overburdened 

with descriptions of visits to Apostoli and of his 

methods. A thorough knowledge of French is 

1 Unfortunately thé writer has been unable to repeat this experi- 

ment, but hopes that others may do so. 



44 ELECTRICITY IN GYNECOLOGY 

necessary to form any ad =. y adequate personal opini 
postoli’s work, or to comprehend fe ee. 
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BI-POLAR FARADIZATION 
IN GYNECOLOGY. 

By A. LAPTHORN SMITH, B-A., M.D., M.R C.S. ENG, 
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SURGEON TO THE WOM EN’S HOSPITAL AND LECTURER ON GYNEC 

IN THE MEDICAL FACULTY OF BISHOP’S UNIVERSITY, MONTREAL. 

OLOGY 

oe SS 

ELECTRICITY is such a new subject and its different 

departments are SO numerous that it is no easy matter 

for all of us to keep pace with its progress. 

As is generall y known, it was Faraday who dis- 

- covered that an induce 

up in a conducting wire W 

but not touching, another wire 

current is passing. It is also we 

appreciable effects 0 

electricity, either direct or induc 

d current of electricity is set 

hich is placed near to, 

through which a 

ll known that the 

f the passage of a current of 

ed, are greatly 1n- 

| 
st ; 

i? 

uption of the current. Thus a 

of a hundred milliamperes can 

easily be borne, while if the same current be inter- 

rupted it will promptly knock one down. By 

making the ‘primary wire ‘nto the form of a coil 

and placing a piece of soft iron within the coil the 

iron becomes magnetic whenever the current passes, 

and this body of magnetized metal in turn intensi- 

ses the current in the primary coil. The primary 

coil should be made of moderately coarse wire sO 

creased by the interr 

continuous current 
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as not to offer too great a resistance for the battery 
to overcome, as the battery, which should consist of 
two closed cells in a separate portable case, must 
have sufficient electro-motive force to push through 
the coil. The secondary or induced coil deserves 
special attention because it will depend entirely. 
upon the shortness and coarseness, or the length - and fineness of the wire, whether you will obtain 
those almost magical effects which ‘some have claimed for it. There are many who cannot be- 
lieve that these differences are of any real conse- 
quence, and yet there is no fact in medicine of which 
Iam more certain than that the results from these 
two wires are totally different. The coils which I 
have been using for the past three years are wound 
as follows: the short wire coil, which is about - 
twenty-five yards long, and No. 14 or 16 in diam- 
eter, is insulated with silk and varnished between 
the layers. The fine wire is about No. 40, which 
is the finest made, and is about a mile long. The 
short, thick wire gives out nearly the whole quan- 
tity of current that is induced in it, and is, there- 
fore, called the current of quantity, while the long, 
fine wire offers'a tremendous friction or resistance 
to the passage of the current, and is, therefore, 
called the current of tension. I think this is a 
better name for it than current of guatity, which 
it has sometimes been called. The current of 
quantity from the coarse coil, as has long been 
known, is an excellent tonic for muscular fibre, and 
I have used it to advantage in nearly every case in 
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which the symptoms could be traced to or nee 

muscular contraction. It should be placed hig ae 

the list of tonic remedies, although I do ne ; sa 

that it possesses any miraculous virtues w amine 

not possessed to a greater or less extent by ae = 

tics, regular exercise, strychnine, Se ae 

hydrastine, and cold and hot water. is ie 

can be said for it, however, that it 1s a phe . 

cially suitablé for relaxation of those cas . we c 

owing to adverse circumstances, cannot e = hy 

by any or all of the above mentioned means, : 

y S OF 
besides, it can be made directly on the muscles 

’ 

group of muscles which are most at eas 

means of Apostoli’s bi-polar elecieoge it Is : = 

cially applicable to the muscular omen : pe 

pelvis. For instance, in post-partum | eee me 

we can surely obtain instant ia seen | 

ion of the uterus, no matter h : 

oe by introducing the cages electrode and 

the coarse wire current. 

UE Boke obstetricians who are BE NenE mae 

ing with this accident, a small battery wie . ae 

set in action in an instant, might well ' : ae 

in the modern obstetric bag. | must on e os 

ever, that I have never put fig 3 ae ee 

although I have been looking for a san Ree 

to try it, since I have been giving na rs oe 

more chance I find that relaxation of the u Ei 

more and more rare. re: a pale: fee 

: subinvolution due to th 

oe of the uterus, accompanied by the na 
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symptoms, and they have invariably been promptly | 
relieved, and in a very reasonable time cured, by 
séances with the bi-polar intra-uterine electrode with 
the current of quantity as strong as the woman 
could bear it, and lasting ten or fifteen minutes. 
But it must be remembered that no such gratifying 
results will be obtained if the enlargement is due to 
fibrous tissue instead of muscle. Areolar hyperpla- 
sia, like fibroid, must be treated by the continuous 
current. Another class of cases with which I have 
had very gratifying results are those of deformity 
and displacement of the uterus, due to relaxation 
of its walls or of the muscles which hold it in the 
centre of the pelvis. The presence of strong adhe- 
sions, however, binding it down ina wrong shape 
or position, would diminish the probability, or even 
preclude the possibility of restoring it to its proper 
form or position. The cases in which I have been 
occasionally disappointed, were those in which the 
muscles of the uterine supports had undergone 
degeneration so long ago that there seemed to be 
little or no muscle left to work upon. In such cases 
{ have abandoned this treatment for some more 
speedy one. 

This treatment is not at all applicable to cases of 
bleeding due to fungous endometritis, or to the 
presence of retained placental tufts. In those cases 
it is our manifest duty to remove them with the 
curette or, in the case of fungosities, to destroy them 
with the continuous current. The coarse wire fara- 
dism, however, is comparatively well known, so I 
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need say no more about it. The advantages of the 
bi-polar method are: _ 

Terst. It is less painful than the old methcd be- 
cause it does not require the current to pass through 

the skin, which is much more sensitive than the 

vagina. 

Second. It is easier to apply because it dispenses 
with the need of an assistant. | 

Third. It allows a much stronger current to be 

tolerated. 

Fourth. It is consequently more effective because 
the higher the intensity of the dose the more marked 
the effects. 

These bi-polar electrodes are made with one pole 

at the extremity and the other separated from it by 
an interval of an inch or so of insulating material, 

so that the current has to go through the tissues to 
get from one pole-to thé: other. In -domy sopat 

seems to set up circles of induction in the neigh- 
boring structures, as proved by the following obser- 
vation : when the current is started with a moderate 

strength from the fine wire coil the patient, if asked 
what she feels, will say that there is a numbness of 

about the size of a walnut. As you slide the sec- 

ondary wire over the primary more and more, she 

will say that the area of numbness has increased 
to the size of an orange, and finally when the whole 
strength is on, the numbness will have invaded the 
whole pelvis, including the area of pain. ‘This can 

only be accounted for, I think, by the fact that in- 
duced currents are set up in the successive layers of 

4 
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tissue, which in a way take the place of contiguous 
wires on the telegraph poles. These bi-polar appli- 
cators are made of several sizes; two or three for 
the uterus, varying from the diameter of the uterine 

_ probe to that of the ordinary sound ; and as in cer- 
tain cases, such as pregnancy, it may not be desira- 
ble to introduce anything into the uterus, there are 
several sizes made for the vagina. But one uterine 
and one vaginal electrode are practically all that are 
required, As arule, the preference should be given 
to the intra-uterine applications because they are 
much more effective than the vaginal ones. 
We now turn to a short description of the quali- 

ties, indications, and methods of application of the 
comparatively new, and in its effects almost magi- 

cal, current from the fine wire. I have already said 
that it causes very little muscular contraction, but 
that it has the power of affecting the nervous system. 
The element of pain plays an important part in the 
diseases of women and very often exists where no 
organic lesion can be found. More especially is 
this the case with ovarian pain, a great many cases 
of which I have completely cured with less than a 
dozen applications of the fine wire faradism. How 
it does this I am unable to say. Apostoli thinks 
that it sets up vibrations in the nerves, travelling in 
an opposite direction to the ordinary or painful 
impulses. 
nerve-fibres dams back the painful impulses, or 
perhaps the vibrations are so rapid that the con- 

Perhaps the current of tension filling the © 
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ducting power of the nerves is temporarily lost ; but 
I think that Apostol’s explanation is the best. 

There are three kinds of cases in which I have 
found the fine wire bi-polar faradization remarkably 
beneficial. ‘They are: 

First. Ovarian pain where no organic disease 

could be found. I do not pretend for a moment 

that it would be of any use in even small ovarian 

cysts—the sooner they are removed by operation the 

better. When I see these on our society table I feel 
no regret that they have been removed ; but when 
surgeons remove healthy ovaries on account of pain 
only, I feel sorry that they were not aware how 
easily that pain could have been relieved by fine 
wire faradism. The first sitting should last ten, 

twenty or even thirty minutes, if it is that long 
before the patient can say that her pain has gone; 
it is then well to tell her that she may expect the 
pain to return after a few hours, but that each day 

it will stay away longer and longer, until after a 

variable number of sittings, rarely more than ten, 

the pain will remain away altogether. 
Second. In cases of abdominal pain due to hys- 

teria it acts promptly, not only in rendering the 

abdomen insensitive to pressure but also in calming 

the general nervous crisis within a few minutes. 
This was one of the observations which struck me 
most at Apostoli’s clinic, that women who could 
scarcely bear to be touched with a feather on the 
abdomen, could, after five or ten minutes of fine 

wire faradism in the uterus or even in the vagina, 
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endure any amount of kneading and punching 
without the slightest discomfort. In fact, parts 
which before were hyperesthetic had now become 
anesthetic. This has caused the charge against 
Apostoli of curing such cases by means of hypno- 
tism, but I feel sure that this is not the case, be- 

cause he does not possess that strange power, and 
besides many of the patients were totally ignorant 
of the nature of the treatment and its effects. This 
tolerance of hysterical patients for the full strength 
of the current of tension has often made me think 

_that my apparatus was not working, until I attempted 
to test it on my own hand, when I found it unen- 
durable with one-fourth of the intensity which the 
patient could easily bear. On trying. the same 
strength on well women you will also find that they 
cannot stand a quarter of the dose that an hysterical 
woman can. Lue 

As I have already said, the current must be in- 
creased gradually in all cases, but very gradually 
when the pain is of an inflammatory nature. In 
bringing an application to an end, it is necessary to 
turn the current off before withdrawing the electrode, 
for the simple reason that the passage of the current 
over the much more sensitive vulva would cause the 
patient to shriek, although she could bear the same 
amount of current in the uterus or vagina without 
feeling it. 

Third. There are many women about the age of 
thirty who, though fleshy and apparently well sup- 
plied with blood, do not menstruate at all, or but 
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slightly. ‘These women feel uncomfortable; their 
embonpoint makes them weak and they have many ~ 
nervous symptoms which place them in the category 

of hypochondriacs. Anything that will bring on a 

full return of the menstrual flow gives them immense 

relief. I know of nothing that will attain this ob- 
ject more surely than three applications a week of 

the current of tension to the inside of the uterus, 

between the periods. Not only will the flow be re- 
established, but the uterus, which before measured 

less than normal, will soon develop to its full size. 

I am aware that there are other means of doing the 

same thing, but none of them is so satisfactory as 

‘this. 
Fourth. In vaginismus I have found it remarkably 

effective. The condition is due to hypereesthesia of 
the nerve terminals about the entrance of the vagina, 

and is really a form of hysteria. In most cases the 
other symptoms of hysteria, as abdominal tender- 
ness, etc:, ‘are present... In such, a case the treat- 
ment may begin with one or two vaginal applica- 

tions, after which it will be easy to introduce the 
finger and to use the intra-uterine electrode. In 

some cases the hypereesthesia may be concentrated 
upon or limited to a small area as large as a ten- 

cent: piece: The. removal of the over-sensitive 
nerves has been recommended by Hilton for this 
often very intractable condition. Apostoli has de- 

vised an electrode for such cases in which the two 
poles terminate in two hemispheres of carbon placed 
side by side and separated by a thin layer of gutta 

a . 
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percha. When this is placed on the hyperesthetic 
spot the fine wire current is forced to pass through 
the tissues in order to get from one pole to the 
other. With this instrument the current can be 
localized on two or three over-sensitive papillee. 
In the worst case of vaginismus I have had in twelve 
years the patient was cured by three applications 
and became pregnant at the next ovulation. 

Besides these four indications Apostoli has advo- 
cated a fifth, with which I have had no experience, 
viz.: in pelvic pain due to inflammatory condi- 
tions of the uterus or its appendages. I have feared 
so to use it because of its well-known stimulating 
effects, although it is true that iodine acts in the 
same way in similar- conditions. Those who wish 
to try it will do well to remember Apostoli’s warn- 
ing not to push the strength of the application be- 
yond the point which can be easily borne, while, on 
the other hand, in pelvic pain of non-inflammatory 
or hysterical nature it is sometimes an advantage to 
push the current rapidly until its full strength is 

turned on. | | 

There are also some troublesome conditions of the 

bladder in which I have used bi-polar faradism with 
advantage, but which I have not the space to de- 
scribe. 

Before closing, I wish to disclaim any intention of 
considering bi-polar faradism as the only remedy in 

gynecology. Many of the conditions which we are 
called upon to treat are the natural outcome of wil- 

ful or ignorant disobedience of the laws of health, 

oc a 
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and bi-polar faradism will not allow women to break 

them with impunity. Neither should we forget that 

the genital organs are not the only organs woman 

has, so that while we are calming her pain with 

electricity we should at the same time be removing 

the unhealthy conditions of the body generally, on 

which often the local disorder depends. All that I 

do claim for it is that it is a valuable addition to our 

therapeutic resources, especially in those diseases of 

women in which other methods of treatment often 

fail. 



REMARKS ON ELECTRICITY IN GYNECOLOGY 

AND ANEW PORTABLE GALVANIC BATTERY. 

BY FRANKLIN H. MARTIN, M.D., 

OF CHICAGO, 

Aposrotr’s method, which was promulgated less 

than three years ago, first astonished, then excited 

the admiration of the entire medical world. Aston- 

ishment was expressed at a method which recom- 

mended such extraordinary means, and which. 

claimed such brilliant results. Admiration was 

excited by the brilliancy of the author's conception 

and the thoroughly scientific grounds upon which 

it was based. 

The instruments of precision introduced and” 

made necessary by Apostoli’s method have enabled 

us not only to prove or verify the value of his work 

and to substantiate his startling assertions, but to go 

on applying the sound principles he has evolved to 

the relief of many pathological conditions peculiar 

to the female pelvis. 

One of the most important points to settle after 

the introduction of the high dosage system of treat- 

ment was the question of generation of current. 

We were aware that the ordinary batteries in use 
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would give a maximum current strength through the 
body, from hand to hand, of but from eight to ten 
milliampéres. Certainly, then (forgetting in prac- tice what we only know in theory), we could not 
expect to get 300 milliampéres with the same 
instruments. We soon found, however, from prac- 
tical experience, that we were mistaken and that 
the battery which gave a current of but eight or ten 
milliampéres through the enormous resistance of the 
body from hand to hand, would give a marvellously 
strong one through the comparatively small resist- 
ance offered by the abdominal walls and pelvic 
tissue, with properly constructed electrodes. We 
now know that the resistance offered by these parts 
with the clay, or some form of substitute for the clay 
electrode, is less than 200 ohms instead of 2000, 
as Was originally supposed. 
Any battery may be used which will give a maxi- 

mum electro-motive force of fifty volts, with but 
small internal resistance, which is with 
undulation, or interruption, which can be perfectly 
controlled by the operator, and which can be gradu- 
ally increased from zero to its maximum strength, 
and the reverse, without interruption. This includes 
the ordinary open circuit battery cells employed for 
office purposes, ranging in number from thirty-six 
to fifty—according to their electro-motive force. 
The Lecianché, the Law, and the Diamond Car- 
bon are usually preferred. For all work, except 
when puncture is required with small exposure of 
needle surface (thereby increasing the resistance) or 

out vibration, 

eS 
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cell battery will generate a current of 
peres with the Apostoli 
approved modifications, 

Next to the treatment of fibroid tumors of the 
uterus by galvanism, I have found the greatest satis- faction in treating inflammatory exudation in the pelvis. This includes all cases, from the simple 
thickening of one or both. broad ligaments to com- 
plete fixation of all the organs of the pelvis, with a thick unyielding exudate matting everything to- 
gether. All acute inflammation, except secondary 
points arising from the irritation of already hardened 
exudate, should have disappeared in these cases 
before treatment is instituted. 

300 milliam- 
electrodes or any of the 

I speak advisedly, after a long experience with a large number of such cases, when I say that I do not 
believe that there is a case of the kind described 
which, if submitted to a persistent course of appli- 
cations of strong doses of galvanism in the proper 
manner, cannot be cured. The exudate will grad- 
ually but perceptibly disappear, the pain from pres- 
sure upon nerve fibres and nerve points will rapidly diminish, sympathetic disturbances will be relieved, displacements caused by contracting bands will gradually give way, and the general mobility of the pelvic organs will return, while coincidently the general health is restored from the effect of the elec- 
tricity on the general system. 

The best results are obtained in th 
comparatively strong doses of from 
amperes. The object must be; 

ese cases from 
75 to 125 milli- 

in applying the 
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ae trate rved, insulated staff terminating Mm bes 

shes ne es ball which is thickly covered We 

Fare nee moistened with ieee ee 

ny particu 

ie ee, aren yielding contact 

— heck etree diffusion. The cotton 1S ae 

seis ar instrument by folding a thick bless ore 

ns : | bulb, and fastening it around the sta 

oe of ciices uaa with the metal by means 0 
its 

: rane denis Sich et be inserted with or without : 

: 2 poate easily without, w
ith the patient pe 

hae d the hips drawn near the edge O ; 

- ae iva: speculum is used, it should, O 

ae . eek before the treatment is com- 

ied : hen the internal electrode 1s 1n place, 
menced. 
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it should be attached to the negative pole of the battery. Having previously adjusted the external abdominal electrode and attached it to the positive pole, the current should be gradually turned on, em- _ ploying every precaution to prevent the slightest break or shock, until a strength of from 75 to 125 milliampéres has been reached, the maximum strength tolerated varying between these figures with the varying sensibility of patients.. The sitting should last from five to eight minutes, when the current should be gradually reduced to zero and the instru- ment removed. The treatment should be given every second day. The staff of the electrode is easily unloaded of its cotton by means of the dressing forceps, thus making it possible to observe perfect cleanliness. Cleansing the staff thoroughly, and the use of a fresh covering and fast 
time, of course, being imperative. 

This treatment persistently carried out will ‘ac- complish exactly what I claim for it. It will not only absorb the slight exudations which merely pro- duce thickening of the vaginal vault, but it will cause the rapid disappearance of large, well-defined masses situated in the broad ligaments or in Douglas’s cul-de-sac. It will cause ovaries, large and tender from the irritation of inflammatory products, assume their normal condition b 
cause of the trouble. 
ance of strong bands 
situated. 

It has long been known that mild currents, per- 

ening each 

to 
y removing the 

It will cause the disappear- 
of adhesion, no matter where 
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disap- 
sisted in for a long time, would slowly cause p 

dates, but it hardly held 
ete. i eee of iodine applications 
Shei i cerin plug, owing to the time and cum- 
a ies pereene: required. But a a ea atone 33. WO longer a sufficient es. 

a in ignoring the rapid and complete r 
ete -d ‘th strong doses, and the other advantages 

cream skal s instruments of precision. 
sea ae that many assertions Of a fact do = 

aes weight of a recitation of a series . Mee 

saahentiedked cases ee See ae 
43 inde 

scientious Heda ney that I have a, 

parent ch cases in preparation for publica- series of just su digouess and, afterward, the ich the {100,18 whicl lmost every. instance by 
results were verified in a 

inent gynecologists. | us 

Baye eae in the treatment of fibroid grow 
num- 

of the uterus by electricity ae bas ser eke 

sae Oe ee rece continue 
the treatment 

ae ciate could be estimated. Of those who a 

on os tment and made a fair test of its va ue, 

cae ae nt time but three have failed to obtain 

Se f these was a large, soft, spongy, 

ee eritoneal growth, with a Sus- 

ient who was so sensl- 

os ga ee (ate unable to receive a 

ae ene dose. The second was a marked ns 

eo . a submucous variety, compose 
orrh 

| 

relief. 
rapidly growing subp 
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Re terericcr ee mi cacan which repeatedly 
1 

canal, until finally the shred Nop Se nae bene 
and ceased treatment. The third case which 
have been unable to influence favorably is atone 
large, regular subperitoneal variety, which I h ; 
persistently labored with by Heans-of the inal 
galvano-puncture with remarkably stron eer 
ee to account for the Pn ee 
ees case, and shall recommend surgical in- 

[ ain fortunate, considering the great number and 
variety of cases treated, to be ite toi ree zi 
deaths ; my results, on the whole, have Beer i 
ceedingly gratifying. About eichibestaiss per : i 
are symptomatically cured, with an addition an | 
cent. of actual cures. Sai About fifteen case 
under treatment. caste ave sahil 

eh rato except in unimportant minor details 
Irect imitation of m . 

Fic y friend and master, 

coh Mes two varieties of cases that gave mea 
great deal of perplexity i y in my earlier work a , ork, because 
aes not find their counterpart in Apostoli’s pub- 
ee The first was a large interstitial variety 
oe cA with a marked hemorrhagic tendency, in 
3M the patient would not tolerate a strong ite 

n these cases the uterine canal is of great depth, d and the hemorrhagic surface of necessit 
tensive. pi In eo order to check hemorrhage in such a 

, a Strong dose is imperative, unless some means 
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of concentration is employed. Of course, if the 

ordinary platinum sound electrode is employed, of 

sufficient diameter and length to cover the whole 

mternal surface of the uterine canal, a current of 

enormous strength must be employed to get sufficient 

concentration at any given point to cause coagula- 

tion and change of tissue, so as to check hemorrhage 

In other words, a certain intensity is required, and 

the intensity is ‘in direct proportion to the strength 

of the current and in inverse proportion to the area 

of the electrode. As it was impracticable to employ 

a, dose of more than from roo to 200 milliampéres in 

many cases, on account of peculiar sensitiveness, I 

devised a means of internal concentration, or of 

limiting the area of the electrode. 

A series of experiments, which I have already 

mentioned in an article read three years ago at thes 

International Congress, proved that a current of 

twenty-five milliampéres was necessary On an aver- 

age for each square centimetre of internal surface, 

exclusive of the positive platinum electrode, in 

order to accomplish coagulation sufficient to check 

hemorrhage. Upon that basis I constructed elec- 

trodes with a surface of four square centimetres, by 

means of which definite results were assured, and 

with which it was unnecessary to employ more than 

100 milliamperes current, different portions of the 

canal being treated in turn, at successive applica- 

tions, until in time all have been covered. ‘These 

electrodes are easily cleansed by means of a nail- 

brush and are constructed so that they will not be 
5 3 

eR — 
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injured by strong antiseptics. Their flexibility 
alone is a great recommendation. | 

The other class of cases fortunately comprises but 

a small per cent. of all. They are distinguished 
by great sensitiveness and profuse hemorrhage at 
the menstrual period. They tolerate but a small 

current and are even severely prostrated by the 

_ small dose they are able to bear. ‘These cases, of 
course, cannot be expected to improve unless 

they are enabled to take a decided dose, and the 
nervous prostration is so severe when such a dose 
is forced upon them that it renders the treatment 

intolerable. A marked hysterical element is often 
present in these cases. The subsequent prostration 

is produced no doubt by strong reflex disturbances. 
I have found that they are readily improved if 
means are adopted by which powerful doses can be 

administered at not too frequent intervals, and at 

the patient’s room where she need not be disturbed 
for six hours following treatment. I, therefore, get 

the dimensions of the uterine canal, and an electrode 

is constructed to fit it. J estimate its surface area 

in square centimetres, and estimate the strength of 

the current at twenty-five milliamperes per centi- 

metre that will be required at each sitting. I then 
order the patient to repair to her bed one hour be- 
fore treatment, and to take a full dose of morphine 
and atropine. If I find, upon turning on the current, 
the patient will not tolerate the dose required, I ask 
an assistant to saturate a handkerchief with chloro- 

form and give the patient just sufficient to enable 
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me to attain my object. When that has been 

reached, the chloroform can be withdrawn, the pa- 

tient usually being able to stand the electricity after 

it has once reached its maximum strength. The 

current is then allowed to operate for ten minutes 

at the full strength required, when it is gradually 

withdrawn, and the patient instructed to remain 

quiet for-at- least six hours. : 

If it is not deemed prudent to give the opiate, 

chloroform alone, of course, can be employed ; but 

I employ the opiate because, as a rule, the patient 

requires nothing more. . 

By this method I have repeatedly given doses 

varying in strength from, 200 to 400 milliampéres, 

and prostration seldom follows. The dose 16.°re- 

peated in from six to ten days. . 

= 
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THE TREATMENT OF CHRONIC METRITIS WITH 

GALVANO-CHEMICAL CAUTERIZATION. 

By G. BETTON MASSEY, M.D., 

OF PHILADELPHIA, 

In regard to this new electrical treatment of the 

diseases of women, I am of the opinion that a for- 

ward movement of vast importance has _ been 

initiated. So positive and striking is this progress 

that a degeneration into a fad is to be feared; but 

the fear of this should not blind us to important 

facts. During the last few years electrical science 

has itself been revolutionized, and it would be 

strange indeed if our better knowledge of it did not 

-lead to the better application of this force to the 

medical arts. | | 

Most authors have referred but little to one class 

of conditions in which I regard the galvanic cur- 

rent as possessed of an unique value. I allude to 

chronic inflammation of ‘the uterus or of the endo- 

metrium. Theoretically, nothing could be better. 

In a convenient, clean, and controllable form we 

ee have an agent that will act as an alterative to the 

_ diseased membrane, and at the same time reduce 

- interstitial hypertrophy by promoting both absorp- 
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tion and contraction. What other remedy promises 
as much P 

In practice I have found that facts coincide very 
closely with this theory. I will give several brief 
illustrations : | : 

A young married woman had been ill two and a 
half years, dating from a miscarriage. The symp- 
toms were those of a chronic metritis with copious 
leucorrhoea from a capacious cavity three inches in 
depth. Fifty milliampéres negative were applied 
intra-uterine for three minutes. Three days later 
she was better than for many months. After a 
second application the cavity decreased to’ the 
normal depth, and after a third she was completely 
cured. | 

Another case was that of a lady, aged thirty-one, 
who had been suffering from leucorrhcea and pain 
since a miscarriage, two years before. Examina- 
tion showed a slightly lacerated os and a hypertro- 
phied uterus pouring forth an abundant purulent 
discharge from a three-inch cavity. Two intra- 
uterine negative and one positive cauterization 
were given with a current of fifty milliamperes, re- 
sulting in a prompt and complete cure. 

Another case presented symptoms of both chronic 
metritis and parametritis. This woman was seen at 
the Howard Hospital Clinic in September last, with 
the ordinary symptoms of chronic metritis dating 
back three years to a miscarriage. ‘The uterus was 
enlarged and indurated with a three and a half inch 
cavity and a peculiar hypertrophy of’the anterior 

} 
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lip. There were also decided fixation and tender- 

ness on the right. She was given four intra-uterine 

cauterizations varying in strength from fifteen to 

forty milliampéres. The result was a reduction of 

the cavity to two and a half inches plus, and the 

complete disappearance of a host of annoying symp- 

toms. 

In simple endometritis or uterine catarrh, galvanic 

currents locally applied are practically infallible. 

I have never seen a case resist them. ‘The current 

strength need not exceed ten to thirty-five milliam- 

péres, using the bare intra-uterine electrode and an 

external indifferent pole of proper size. The choice 

of pole is governed by the presence or absence ol 

menorrhagia, the positive pole being always used 

with this complication. When the endometritis 1s 

associated with slight cervical lacerations, it will 

usually be found unnecessary to. perform the opera- 

tion for repair, as all symptoms disappear under this 

treatment, leaving the patient practically well, even 

though a slight irregularity in the cervix remains. 



REMARKS UPON THE USE OF ELECTRICITY IN 

_THE TREATMENT OF FIBROID TUMORS OF 

THE UTERUS. 

“By ALEXANDER J. C. SKENE, M.D., 

OF BROOKLYN, NEW YORK. 

In estimating the value of electricity in the treat- 

ment of fibromata I have, of necessity, been guided 

by the opinions of others more than by my own 

observations. Owing to the extremely conflicting 

testimony of those who have expressed themselves, 

it has been very difficult to get at anything definite. 

One class of men has condemned this treatment 

without mercy. Another class has obtained the 

most perfect results—all that could be desired, in 

fact—and still another class has had an interme- 

diate experience. They have been able to relieve 

their patients of most or all of their symptoms, and 

have diminished the size of the tumors or retarded 

their growth. 

I have accepted the testimony of this latter class 

of witnesses because it apparently contained the 

most truth, and also because it agreed with what 

little experience I have had in my own practice. 

More than ‘that, I have observed that those who 

w sir stage ung Breed ng» mee 

eet ee ae ee 
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avoid the extremes of praise and condemnation are 
gaining in numbers. 

Time will not permit a full review of the argu- 
ments employed by those who are opposed to this 
treatment of fibromata, but it may be said that the 
strongest opponents are those who know least about 
electro-physics and the therapeutic use of electricity. 
They hove not thoroughly tried it in practice, but 
have theorized about it and insisted that® from the 
nature of electricity it could not affect neoplasms, 
forgetting that, in this, electricity is like many other 
therapeutic agents which produce most valuable 
effects, while we do not know how such effects are 
produced. 

It has also been claimed that this agent is danger- 
ous, but that has been fully met by the fact that all 
the benefit can be obtained without taking the risks 
that were at one time supposed to be unavoidable. 

Scoffing and ridicule have been indulged in by a 
few, but they are signs of weakness in those who in- 
dulge in such methods of wrestling with questions in 
science, and may be passed without notice. 

Perhaps the most important question in the whole 
discussion is the relative merits of this and other 
methods of treatment. The claims of hysterectomy 
and the removal of the ovaries for fibromata have 
been urged with great vigor by those who are 
strongly addicted to surgery. There is, however, 
no evidence that this kind of surgery is safer or 
surer in its results than electricity. 

By a curious misuse of facts, it has been made to 
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appear that surgical treatment has advent ne 

it does not possess. Many cases are reporte eH - 

when they are simply relieved from the immedia' 

effects of the fibroma and when, In fact, they are 11 

worse health than before the operation. ? 

I have tried to get records to show that ee 

cases have died from removal of the uterus an 

ovaries for the cure of fibromata than have died a 

Gbromata without treatment of any kind. If a 

are the facts—and I believe that the records of = 

York and Brooklyn would show them to bee 

surgery does not compare favorably with elec 

Pee ae the cases that suffer ill-health after 

losing the ovaries and uterus, and the ee oe 

gical treatment are not very largely in the in ae 

of patients, though they may be in the interes 

eae the claims of pais e es 

too well sustained to be put aside by ae ae 

arguments which have been advanced. In a ; : 

record of the treatment of uterine me oe 

electricity is remarkably good Se : a i 

time that it has been properly used, and this eer 

the hope that when it 1s better weg a 

wisely employed it will gain more confi et ee: 

Up to the present time it has, 1n its imma - ; ae 

been competing with surgery, which has Pe 

advantages of being perfected by long te yee 

Great progress has been made within as NG ee 

In a recent discussion in the Academy of Medi 
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of Paris it was shown that strong currents are not 
necessary ; neither is it necessary to puncture the 
tumor in order to get good results. This enables 
us to avoid all dangers, hence is a great improve- 
‘ment in the art. 
The science of electro-therapeutics has also been 
advanced greatly by the discovery of the action of 
the electric current upon tissue, as demonstrated by 
Dr. Buckmaster and confirmed by Dr. Van Cott, a 
demonstration which ought to silence all who have 
argued that such effects were impossible. 

"practice. 

DISCUSSION 

ON THE USE OF ELECTRICITY IN GYNECOLOGY. 

In the. discussion which followed the reading of these 

a Pp F. Munpt, of New York, said that for a 

eetarate af years he had been much a : ee 

subject of electrical treatment, and aes pe ee 

ample opportunity to become acquainte Rae ae 

cal working. He could speak most deci e te a 

of electricity as a therapeutical agent 1n gyneco ae 

had published his views on this subject in an im neg 

article several years ago. He had seen more ie - 

derived from galvanism than faradism in Bynes g é 

He had also found that mild currents use 
a on = - - ffi th 

a 
strong currents employed for a short ee He pee 

Leclanché forty-cell battery. For ordinary Sb ae 

-egistering only twenty milliamp S. 
used a small meter register ay | 

He had another which registered 500 One Be 

he had used a few days ago in treating a fibroid, an 

| j | trustworthy. d found it faulty and un th 

tie galvanism, placing the positive ae 

th iti cae lvis, or on the abdo sensitive part in the pelvis, or on a 

ao he had obtained excellent results in Piet 

itt j itonitis. In old cases of 1n- 
ain of chronic pelvic periton ee 

Miaiieoa with adhesions, with more or ee - 

the ovaries and tubes, he had found that the ee 

administration of electricity, with the positive ons 
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internally, was a decided benefit after a few months of 
treatment. On the other hand, a number of patients 
after several months of such treatment, had received no 
appreciable benefit whatever, and laparotomy had to be 
performed. This showed that electrical treatment was 
not suited to these particular cases. However he 
deemed it proper in all circumstances to give patients 
every opportunity for possible benefit from electricit 
aie subjecting them to a radical operation which, “ts 
ee could never be without an element 

In obscure pelvic pain, due to an inflammatory deposit 
unrecognizable by digital examination, extending down 
the sciatic or crural nerves, he had seen instant relief 
follow the use of electricity after other treatment had 
failed. While he relied on electricity, and had found it 
of great benefit, especially in relieving pain, he thought 
it might be carried too far. He considered the nei 
of time necessary to achieve satisfactory results was a 
Sea eS to the use of electricity. If it was clear 
owever, that some go 7 1 
aaa good was being done, the time was, 

As to the milliampéremeter, though he had two, he 
was by no means satisfied that it was at all necessar 
and was inclined to look upon it as a sort of Reais 
When using galvanism for the relief of pain, the a 
tions of the patient, he thought, were a eect uide 
as to the strength of current to be employed; but ae 
using the current in aneesthetized patients or for galvano- 
puncture, it was necessary to know exactly the strength 

The faradic current he had found very useful in 
amenorrhea, intra-uterine faradization being employed 
three times a week for this purpose. He had used 
electricity but once in extra-uterine pregnancy, the in- 
terrupted galvanic current being the one employed, He 

DISCUSSION. 79 

had cured the patient, after nearly killing her by the 

shock. In pyosalpinx and pelvic abscess, laparotomy 

and drainage were certainly to be preferred to galvano- 

puncture. As to uterine fibroids, he had very decided 

views. He considered that the value of operative treat- 

ment in this class of cases was over-estimated, Out of 

123 cases coming under his observation, about 50 per 

cent. had required no treatment whatever. 62 had re- 

quired ‘treatment, but only 8 of this number, in his 

opinion, had required Apostoli’s method, and 4 others 

called for galvano-puncture. Apostoli’s plan of treat 

ment covered only the intra-uterine use of galvanism, 

with the clay electrode on the abdomen, the galvano- 

puncture being not strictly his method. 

He had used the Apostoli treatment eight times in 

three years, and he could honestly say, that while he 

believed it efficient for the removal of pain and the 

checking of hemorrhage, and admitted that the patients 

felt better for its use, not a single tumor which had come 

under his notice had been much reduced in size. By 

galvano-puncture he meant puncture through the va- 

gina, and this, in his opinion, was the ideal treatment 

for the cure of uterine fbro-myoma. The four cases in 

which he had employed it had been absolutely cured— 

that is, the tumors disappeared entirely, not a vestige 

being left. In one of the cases a single puncture gave 

rise to sloughing, and this sloughing itself destroyed the 

growth; in the others the cure was directly due to the 

effects of the electrical treatment. He was, therefore, a 

decided believer in galvano-puncture. At the same 

time, he believed it had its risks, and he thought it should 

never be employed at a physician’s office. 

Dr. FRANKLIN H. Martin, of Chicago, exhibited a 

portable battery, and made some remarks upon the use 

oN = 5 ion nocoes hte- ees = 
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of electricity in the treatment of certain pelvic diseases 
of the female (page 57). 3 

Dr. G. Berton Massey, of Philadelphia, then said 
that Dr, Goelet’s canula might itself answer as an elec- 
trode, which would have the special advantage of allow- 
ing the gas to escape through it. In speaking of the 
treatment of pelvic cellulitis, he said that in one case he 
had been using simple vaginal applications of the 

strength of seventy-five milliampéres with very good 
results. In the use of electricity in gynecological prac- 
tice he thought too much attention was paid to antiseptic 
washes. These were not necessary, he thought, if per- 
fectly clean and aseptic electrodes were employed. Dr. 
Massey agreed with Dr. Lapthorn Smith in his explana- 
tion of the action of bi-polar faradization, but said he 
could not agree with him as to the use of the coarse 
wire as contrasted with that of the fine. | 

He could not agree with Dr. Mundé in his opinion ot 
the milliampéremeter. He considered it of importance if 
more than five or six cells were employed. As to the sen- 

sations of the patient furnishing a guide for the strength of 
the current, he had seen as active a sensation caused by 
fifteen milliampéres with the negative pole in the uterus, 
as resulted from 350 milliampéres in-other cases. In 
regard to the use of electricity in pyosalpinx, he had 
met with one instance in which the treatment for endo- 
metritis excited a flow of pus, He had reported the case 
to the Obstetrical Society of Philadelphia, and the pa- 
tient had since then been quite well. The passing ot 
the electrode in the direction of the left cornua of the 
uterus seemed to have been efficient in causing the 

result named. 

Dr. BUCKMASTER read some remarks, prepared by 
Dr. A. J. C. Skene, of Brooklyn, who was prevented 
from being present (page 39). 

U oa © UN. 

Dr. H. J. Botpt, of New York, after speaking of the 

theory of the bi-polar action of the current on the tissues, 

ent on to say that those gentlemen who absolutely denied 

any value to electricity were those who had never given It 

an. honest trial. They had no right to operate on any 

patient until electricity had been given a thorough test. 

That it would not, however, in every instance even alle- 

_ viate the symptoms he thought was perfectly true. As to 

pyosalpinx, he thought that these cases were cured when 

the tubes were cut out, and not otherwise. When the 

tubes were. distended and the uterine extremities were 

closed, or when the tubes were agglutinated, what could 

be expected from electricity? All that could be done 

then was to remove the tubes by laparotomy. But as 

long as the calibre of the tubes remained patent, it wae 

well to try everything. Many mistakes, he said, were 

made in diagnosis, and he thought 1t was not adie Oi 

to be too enthusiastic. . . 

Dr. GoELET in closing the discussion, said he 

had cured at least thirteen cases by galvano-puncture, 

which otherwise could not have been relieved except by 

laparotomy—that 15 to. say, the patients would otherwise 

have been mutilated; and he thought it was only right 

to try to cure these patients before mutilating them. By 

4 emptying the tubes and the use of the current subse- 

quently, the tubes might be rendered patent. He thought 

that the pus could be first emptied, and then the removal 

of the cause of the accumulation of the pus effected. 

The resolution of the proximal end of the tube could be 

produced by galvanism of the endometrium, and he was 

very glad to hear that in this particular his experience 

had been confirmed by Dr. Massey in the case related. 

He did not think that we ought to say that the removal 

of the tubes was a cure of pyosalpinx, It wasa mutila- 

tion, and not a cure, and ” many cases, indeed, the 

we a 
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patient’s condition was more embarrassing after the 
operation than before. 

He thought that many of the failures with electricity | 
which Dr. Mundé said he had met with were to be at- 
tributed to the fact of his having used his currents too 
weak, Then, again, he thought that Dr. Mundé had 
made a mistake in regarding the milliampéremeter as a 
plaything. Many women would bear intense pain and 
say nothing about it, and electricity might be thus ad- 
ministered in dangerous doses. It was also impossible 
to estimate the particular resistance of the “tissues in 
every case; and, for these reasons, the meter was always 
an important auxiliary. | 

- THE CHAIRMANasked Dr. Goelet whether his experience 
of intra-uterine galvanism. had demonstrated to him the 
fact that an occluded tube had become patulous again, 
and was performing its function in a normal manner. 
He said that, of course, the fact of fecundation occurring 
did not imply that both tubes were functionating. 
In reply, Dr. GOELET said that he could only assume 

that complete recovery had ensued from the fact that all 
symptoms were completely removed, that menstruation 
became normal, and that there had been no reaccumu- 

lation in the affected tube. 

if 
fe 
J 
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alone, were all other publications of the press for the last fifty years 

destroyed, it would be possible to reproduce the great majority of the 

real contributions of the world to medical science during that period.”’ 

Original Articles, Reviews and Progress, the three main departments 

into which the contents of THE JOURNAL are divided, will be found 

to possess still greater interest than in the past. The brightest talent 

on both sides of the Atlantic is enlisted in its behalf, and no effort 
will be spared to make THE JOURNAL more than ever worthy of its 

position as the representative of the highest form of medical thought. : 

COMMUTATION RATE. 

Taken together, THE JOURNAL and News form a peculgarly useful 

combination, and afford their readers the assurance that nothing of 

' value in the progress of medical matters shall escape attention, To 

lead every reader to prove this personally the commutation rate has 

been placed at the exceedingly low figure of $7.50. 

- SPECIAL OFFERS. 
THE MEDICAL News VIsITiInG List (regular price, $1.25) or THE 

YEAR-BOOK OF TREATMENT (regular price, $1.25) will be furnished 

to advance-paying subscribers to either or both of these periodicals 

for 75 cents apiece; or, JOURNAL, NEWS, VISITING List and YEAR- 

~ Book, $8.50. 

LEA BROTHERS & C0O., PUBLISHERS, PHILADELPHIA. 
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