AIDS TO
ELECTRO-THERAPEUTICS
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INTRODUCTORY

T'ew advances in medicine have suffered so much
and been threatened with such 11l repute as the
application of electricity as a therapeutic agent in
the treatment of discase. This was due, to a great
extent, to the easc with which unqualified and often
profoundly ignorant persons were able to impose
upon the credulity of the public, the.imposition,
as is usual in such cases, depending largely on
promises of attaining a ocure in conditions which
had resisted the endeavours of orthodox medicine
and surgery, and which were, pathologically, though
not necessarily symptomatically, incurable. The
natural result of the manifold disappointments
and financial losses, which form inseparable com-
panions to such a state of aflairs, was a tendency
to regard the electrotherapist as little better than
a charlatan; and there 1s no doubt that this con-
clusion; as applied to a considerable section of the
nutrained lay public engaged in ** electrical freat-
ment,” was fully justified. During the last few
vears, however, the devoted work of a certain number
of scientific medical men has succeeded 1 reeing the
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bona fide clectrotherapist from the cloud ol suspicion
which {hireatencd to complelely overshadow  hii,
and the subject 1s now rightly regavded as one which
15 deserving of the closest attention.

Tn order that the present satislactory status ol
electro-therapy should be maintained, it 15 essenlial
that all engaged 1 its application should keep certain
salient facts prominently before their nunds.

L. Always attempt to arvive ol ann accurale
diagnosis. Do not be satisficd with labelling a casc
nearitis 7 oor Y rheumatism o until every  possible
causative lactor has been excluded, and il any such
factor is discovered insist upon its adequale treat-
ment.

2. Emyparicisim is bound to result i disappomtment,
failure, and ultimate retrovression of what should be
one of the most scientilically progressive branches
of medicine, The theories ol the action on the tissues
of clectrical agents should be thorovunghly mastered,
and the line of treatment to be adopled m every casc
should be governed by thewr application.

3. A fairly large propurtion of the cases which ave
sent to the electro-therapist have already shown
themselves resistant to other lines ol treatient
some of these will respond Lo clectrical treatment
in a most gratilying manncr; olhers, which may
appear to be identical in their clinical features with
the former group, will resolutely resist all ellorts
to procure amelioration.  Therelore be excecdingly
guarded 1n giving a progoosis, and never hold out
rash pronuses of a speedy cure.

4. Never prescribe electrical treatment in o case
where no nnprovenmcnt can result; and in cases whicly
are incutable, but capable of reliel, always give Lhe
patient o rank cstimate of the Lenelit which he may
reasonably cxpect to derive from such treatient,

The changes which can be induced by electrical

[N}

INTRODUCTORY 3
agents m the tissues of Lthe loonan body ave far more
perlecthy understood than was the case w0 Jew VOIS
g, although in many instances considerable Turtlicr
investization s necessary lor their more comjplete
clucidation, They may  be classiied as  follows,
Dearmyg in mind that many forms of treatment will
produce changes hu:ﬂ-_:}n,r:;'ing-tu moere thanl one class:

i

. Phvsiolagical,
(hemical.
3+ L’hysical.
4« Psychic.

) B

t. Physiological.—The best examples of purely
physiological changes are provided by the reaction
of living tissues to N-radiation and radimm radiations.
The association between these forms of radiation is
discussed m Chaplers N1IL and NIV, and a more
full account given of the tissue changes induced.
Ifor the present pwpose an example ol purely
physiological action may be quoted: If a 111&111'5.{11&11'1;
growth, such as a carcinoma, be subjected to suit-
able exposures of N-radiation, certain of the tumnour
cells will undergo varvious changes.  These changes
may be of a retrogressive or destructive character,
resulting 1 the ultimate death of the cell, or 111'&};
be ol a stimulating nature, resulting in increased
physiological activity of the cell and rapid cell-
multiphication, amd, where this stimulation is in
excess of or unaccompanicd by destructive action,
in the rapid increase in size of the tumour as o
whle,

These changes must, in the prescent state of our
inowledge, be considered as dependent UPOIL SO1LC
direct alteration induoced in the vital activity of the
living cell  protoplasm.  Tossibly  with  increased
research this group of changey may be mcluded in the
class next to be considered.
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2. Chemieal.——"L0o understond the nature of the
chicnrcal changes which take place on the passage
of a current of electricity through the body, it 1s
necessary to consider in some detail the nature and
behaviour of ions.

Certain  substances konown as electrolytes, 1l
dissolved in water, have the property of becoming
dissociated o a ereater or lesser extent into ions,
the ion being an atom of the substance combined
rather loosely with a negative or positive charge ol
electricity. I.g., sodium chloride will become dis-
sociated into ions of sodium and chlorineg, the sodium
having a positive charge, the chlorine a negative. In
such a solution only a certain percentage ol the
molecules present will be dissociated into their
component lons at any one time, and the morce
dilute the solution the larger will he the percentage
of dissociation. In ihe case of complex substances
the dissociation may not be into its clements, but
into less complex substances.

The same ions do not remain in their dissoctated
state all the time, but are constantly in a state of
movement, undergoing recombination to form a
molecule of the salt once more.  This stale of move-
ment is aimless, and does not result in excess of 10ns
of either polarity in any part ol the solution. Lt,
now, two electrodes connecled to the poles of a
battery of cells or other source ol constant clectrical
uurruu'l; be introduced into the solution, o current
will pass through the solution, and the following
changes will take place: The sodinm iovs with tholr
positive charge will be attracted o the ncgative
cicctrode  (since like charges «hispel, and nnkike
attract, each other). Any one sodium ion will only
travel a very short distance, and will then displace
another sodium atom from its association with the
chlorine atom, combining temporarily wilh the
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chlorine atom to form an associated molecule. In
this way a number of sodium ions will arrive at the
negative electrode.  Here the positive charge of the
1o will be neutralized by the negative clectrode, and
a free atom of sodium will result.  This is the primary
change, but immediate seccondary chemical Ghﬂﬂﬁf_‘-ﬁ
talie place. The sodinm atom splits up the water
into the hydrosyl vadieal OF, with which it com-
bines o form caustic soda, and free hydrogen, the
latter escaping in the form of bubbles of gas from
the surlace of the solution around the clectrode:
while certain of the hvdroxyl radicals, which possess
n negative charge, will be started on their ]-,.EJI'EIIH_‘E-'
towards the positive eleclrode. -

In the same wav the chlorine ions will arrive at the
positive electrode, part with their electrical charge,
and  Dbecome [rec atoms of chlorine. This im-
mediately splits up the water, the hydrogen com-
bining to form hydrochloric acid, with liberation of
aoxygen.  Thus around the negative clectrode alkali
18 produced, around the positive acid.

solutions of snlts, bases, and acids form clectrolvics:
but carbohydrates, proteins, and some other ¢ch emical
substances do not, and no current will flow through
a solution of such a substance, indicating that the
changes above deseribed are essential to the passage of
clectricity through a liquid.  Some gases and solids,
or melted solids, ave electrolvtes.

The human bady, having a large number of different
salts 1in solution, ssill ﬂT_nrinuE»Iy act as an electrolyte,
and a constanl current in its journey through the
body will produce many ionic changes; a consideration
of the changes possible will go far to point out a
rational line of treatment,

The movement of 1ons will also act upon muscles
and nerves (motor and sensory) under certain cir-
cumstances, cansing contraction  in the muscles
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involved—an example of combined chemical and
physiological action.

3. Physical.—The physical effects of clectrical treat-
ment are chiefly dependent upon the production
of heat in the body. This may be confined almost
entirely to the surface, as in exposure to radiant
heat (electric light bulbs arranged under a suitable
reflector), or be produced fairly uniformly through-
out the tissues under treatment. The latter con-
ditions are attained by the use of high-frequency
and diathermy currents; these currents are of an
oscillating character, the oscillations being of such
cnormous rapidity that no ionic movement can take
place. The warming of the tissues 15 due to the
resistance which they impose to the passage of the
current, and is not accompanied by any muscular
contraction or sensation other than that of heat, owing
to the absence of ionic movement mentioned above,

These physical effects of clectricity are always
accompanied by physiological changes—e.g., vaso-
dilatation, increased metabolism, acceleration n
removal of waste products. |

4. Psychic Effect.—It 15 of the greatest importance
to form a correct estimate of the value of this factor
in clectrical treatment, and to discriminate carefully
those cases where 1t should be introduced. It is
quite unnecessary to seck to aflect the mental attitude
of a patient suffering irom an ulcer of the leg by
means of imposing apparatus and the production
of adventitions noises. Such ruses do not influence
the healing of the nlcer, nor do they add to the dignity
of the medical profession. On the other hand, many
cases present either a pure neurosis or else a definite
pathological lesion combined with a neurosis; in
these it is desirable to make as profound a mental
impression on the patient as is compatible with the
adoption of a rational line of electrical treatment.




	01.jpg
	02.jpg
	03.jpg
	04.jpg

