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APPLICATIONS AND ADVANTAGES OF STABLE 
GALVANISM

By DR. HAROLD THOM.

TO -D A Y  it seems to  be for several reasons particularly 
appropria te  to draw  a tten tion  to  a  physicotherapeutical 

m edium  o f prim e im portance, namely to  the  simple direct 
current. Particularly  so since electrotherapy—we refer 
here only to  the direct application  o f  the  electric current— 
like perhaps no o ther m ethod is in the unfortunate  predica
m ent o f losing its rightful position in physicotherapy as a  
result o f  incorrect use and insufficient knowledge o f m ethods 
and indications. However, due to  the in troduction  o f 
m odern low-frequency therapy, its great success and ad 
vancement above all in the  treatm ent o f  paralyses, the 
danger o f letting fall into oblivion a m ethod know n and 
approved fo r alm ost two hundred years has by no means 
become smaller.

M oreover, knowledge o f the  biological effects o f the 
direct current constitutes the  basis fo r the understanding 
o f the entire low-frequency therapy since the modified and 
interrupted (no m atter in which way) direct current being 
the starting-form  fo r all stim ulating currents used today 
can eventually always be traced back to  the constant direct 
current. Knowledge o f its effects is accordingly an  absolute 
necessity fo r all further understanding. Finally the constant 
(o r also simple surging) curren t has a  wide, therapeutic 
range in iono- and  iontophoresis which we shall later treat 
in detail. Com bined with histam ine, bee-poison, etc. this 
m ethod has an  excellent influence on  the various form s of 
rheum atism , on  neuralgiae, arthroses, circulatory dis
turbances, etc.

T he use o f  the galvanic current fo r electrolysis has been 
in the  m ain replaced by cold cauterization (high-frequency 
surgery). It is however still used frequently fo r the removal 
o f  hairs, warts, etc. as well as fo r electropuncture (surgical 
galvanization).

A s against the  continuous galvanization current the 
interrupted  direct curren t has additional, completely 
different effects upon  the hum an body, especially on  all 
contractile  tissues. H ere it is used chiefly fo r electrogym 
nastics and diagnostics by m eans o f its stim ulating effect 
resulting from  the  m ake and break o f the  current. However 
we shall discuss only the  effects o f an  evenly flowing, non
interrupted  direct curren t with fixed electrodes, in short 
the effects o f  stable galvanization.

G enerally the term  “ stable galvanization” denotes merely 
the  use o f  fixed electrodes. It does no t apply to  a  “ stability” 
o f  the  current. In  o u r case, however, stable galvanization 
shall m ean also the  use o f a  continuous direct current.— 
O n the o ther hand, a  “ non-stable galvanisation” designates 
the use o f m obile electrodes, e.g. rollers o r  brushes. H ere 
usually “ faradic”  currents a re  applied, since with this 
technique m ostly a  nonspecific excitating effect is intended.

T he reasons fo r the diverse effects o f the  electric current 
a re  to  be found  in its capacity o f  causing changes in the 
electrochem ical concentration  o f  the  tissues. F o r explana
tion  o f the  processes taking place hereby the  theory first 
expressed by N ernst a t the beginning o f this century can 
essentially still be applied. I t  constitutes even today  the 
basis fo r understanding the physiological and therapeutical 
effects o f  the electric current.

Since the  hum an (and anim al) tissue from  the viewpoint 
o f  physics represents a  sem i-conductor, transport o f  the

electric current th rough  the  tissues is taken over by ions 
(m igrating ion s); as against the metals, first-class conductors 
where accordingly the  transport is taking place by electron 
flow. These electrically charged atom s resp. groups of 
a tom s (ions) are  created by electrolytes splitting into 
negatively and positively charged particles when the  current 
is led through. Thereby the  m om ent the  circuit is closed 
all positively charged electrolyte com ponents (cations) 
s tart m oving tow ards the cathode and all negatively charged 
com ponents (anions) tow ards the anode. Thus there is 
n o t only a  flow from  the so-called plus to  the  minus pole
— as is assum ed fo r the sake o f  easier com prehension__
bu t also in the opposite direction. In  addition  to  the trans
po rt o f  charged particles a  certain part is played also by 
the tran sp o rt o f uncharged particles. However we shall not 
enter here into the particulars o f these partly very compli
cated processes paraphrased  by term s like electroosmosis 
cataphoresis, electrophoresis, etc.

T he m igration o f  ions, taking place hereby, effects in the 
m ain a change in the chemical concentration , and that in 
the  cell substance (protoplasm ) as well as in the  tissue 
fluid. On account o f variable conditions o f  permeability 
these changes o f concentration occur chiefly on  the  cellular 
lim iting surfaces resp. wherever two m edia o f  a  different 
kind border on each other. Since fo r instance the hydrogen 
ions due to  their smaller m olecular size possess a  con
siderably higher m igration velocity than  the organic anions, 
therapeutically useful effects result, fo r owing to  evacuation 
o f  sour inflam m atory products a  favourable influence on 
the foci o f  inflam m ation is achieved. Furtherm ore, by the 
extensive m igration o f  ions as well as by the change in the 
chemical concentration resulting thereby all metabolism 
and biological processes are intensively stim ulated. Thus 
countless halogen and m ineral ions are  activated and mobi
lized w ithout adm inistration o f alien substances, whereby 
this physiological process is additionally aided by a likewise 
effected longlasting hyperemia.

T he vasom otor and trophic effects o f the galvanic current^ 
are no less significant; they can be readily observed by 
exam ining after galvanization, especially under the 
electrodes, the  flushed and warm  skin. It could be demon
strated  by therm oelectrical m easurements th a t hereby the 
skin tem perature is increased by m ore than  2 to  3° C. The 
circulatory increase caused by the galvanic current is far 
higher th an  the one a tta inab le  by massage o r even by short 
wave therapy. However, the  hyperem ia is no t limited to 
the  skin, bu t extends also to  the m ore deep-seated tissue 
layers.

A  further advantage o f the hyperem ia produced by gal
vanization is its very long duration. Even after days an 
increased tendency tow ards vasodilation can  often be 
shown. I f  one o r  two days after a  galvaization a  patient 
is treated  fo r instance with hot-air, the  skin area which 
was covered by the electrodes used fo r the  galvanization 
stands ou t distinctly against its surroundings by its deeper 
redness. This longlasting increased circulation has in m any 
respects a  favourable effect on  the pathological process, 
n o t a t last also o n  the  improvem ent o f  the  trophicity  of 
the tissues which is nearly always affected as a  result o f 
paralyses, especially poliomyelitis, and o f  circulatory 
disturbances.
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addition to  the favourable influence on  circulation
^"trnnhicity as well as the stim ulation o f all processes o f
* holism the sedative and analgesic effect o f the  galvanic 

m t taking place predom inantly  under the  anode, is 
C V r r ? n e  an im portant p a rt therapeutically. This soothing 

is not limited to  all peripheral (sensory) nerves, bu t 
c a n  also be dem onstrated on  the central nervous system.

Thus if certain low anim als, e.g. fishes, are exposed to  
o w tric  current in such a  m anner th a t the anode is a t 

fhoir head and the cathode a t their tail, they fall after a 
hnrt time into a  k ind o f narcosis. W hen the direction o f 

thp current is suddenly reversed however, the anim als wake 
nn immediately and in violent agitation  change their position
o long until—with their head turned again tow ards the 

nositive pole they relapse in to  narcosis. This process, 
observed for the first tim e in low anim als and  term ed 
plectrotropism, applies in a  certain  way also to  the  central 
nervous system o f  higher anim als and  o f  hum an beings.

I f  we apply for therapeutical purposes the plus pole to 
the head and  the m inus pole in the  region o f the  os sacrum  
(“descending galvanization” ), a  reduction o f the  reflex 
excitability can be dem onstrated. This m ethodology used 
for the first tim e by Scheminzky is favoured even today  in 
the treatm ent o f all spastic paralytics, hemiplegics and  others, 
and there is hardly ano ther type o f physicotherapy which 
in these cases w ould be superior to  the  simple galvanic 
current. U nfortunately it happens again and again that 
such spastics are treated  w ith faradic surging currents and 
possibly even with the  faradic roller. Such thoughtless 
therapy is already bordering on  what is custom arily called 
malpractice.

An additional field o f  application o f the  constan t direct 
current to  which m uch to o  little a tten tion  has been given 
is the therapy o f paralyses. H ere it is able to  achieve ex
cellent results as a  supporting and  preparatory  m easure 
for subsequently applied electrogymnastics with selectively 
acting stimulating currents. Since a  constantly  flowing 
direct current—at therapeutical am perages—does no t cause 
any muscle contractions, it was form erly taken fo r granted 
that no usefulness could be a ttribu ted  to  it in the  treatm ent 
o f paralyses. However, am ple experim ental studies are 
available by a  large num ber o f  au thors where the  beneficial 
effect o f  the constan t galvanic current on  paralyzed and 
atrophic m usculature was proven unequivocally. T he first 
tests o f this kind were carried ou t as early as 1848, when 
Reid was experimenting with frogs which he paralysed on  
their hind legsi by cutting  th rough  the respectve roots o f 
the spinal nerves and which he then  galvanized only on  one 
side. After two m onths the  muscles o f  the treated  side 
could still be well excited electrically and shew no decrease 
in volume, whereas the  m usculature o f the  o ther untreated  
side was atrophic and had shrunk. In  1875 Dejerine repeated 
these experiments on  guinea-pigs whereby he obtained the 
same favourable result. L ater G otze and Piontkow ski 
carried ou t similar tests on  dogs and  rabbits with equally 
good result. They were, m oreover, able to  prove histo
logically that regeneration in the  treated  muscles was m ore 
rapid. K osaka and Izw a as well as Lenoch obtained the 
same result. As can  be inferred already from  these few 
citations, no t all therapeutic  m ethods in use a re  based on 
such an  abundance o f  experim ental studies as well as 
clinical experiences as precisely galvanization.

The beneficial influence o f the  galvanic curren t on  p ara
lyses is no t least due to  its effect on  vasom otricity and 
trophicity, manifested by a  hyperem ia o f long duration. 
This is especially true  fo r all paralyses caused by polio
myelitis which as a  ru le represent the  largest contingent o f 
the cases coming up  fo r treatm ent, since the  com bating o f 
vasom otor and trophic disturbances m anifesting themselves 
above all in cyanosis, paleness and  coldness o f the  skin, is 
playing an  im portant pa rt here. However, the  hyperem ia 
produced by galvanization is n o t lim ited to  the  skin bu t

extends also to  the  m ore deep-seated tissues, as could be 
proven by Strauch by m eans o f  plethysm ographic exam ina
tions. A n effect o f no  lesser im portance for the  therapy o f  
a trophic  paralyses is the  reduction o f the  rheobase, appear
ing—particularly  under the  negative electrode—as a  result 
o f galvanization. I t  is expressed by a m ore easy excitability 
o f  the  affected nerve-muscle systems concerning no t only 
electrical impulses (reduction o f the  chronaxy, etc.), bu t 
also fo r instance purely mechanical impulses (exam ination 
o f tendon reflexes). However, no t only will m usculature 
pretreated with constan t galvanization show a n  increased 
response to  subsequently applied pulsing o r surging current 
therapy, bu t above all the  patient will respond better to 
voluntary impulses originating in himself. Therefore after 
each treatm ent the  patien t is m ade to  carry o u t active 
exercises, which undoubtedly represent the  aim  o f  all o u r 
therapeutic efforts in the treatm ent o f  paralyses.

Forms of application of galvanization.
Best suited fo r carrying o u t a  stable galvanization are  

plain m etal plates o f zinc o r lead which are  available in 
various sizes o r which can be cut from  a  big sheet in the 
desired shape. Between the  skin and the electrode plates 
an  interm ediate layer o f  fabric, as thick as possible, is 
placed—Kowarschiic recom mends terry cloth folded eight 
times—which should som ewhat surpass the rim  o f  the  m etal 
plates. In  no case should th e  electrode itself o r a  no t in
sulated connecting term inal (crocodile term inal) be in 
direct con tact w ith the  skin, since otherwise cauterizations 
will be th e  inevitable result. The interm ediate fabric layer 
has to  be well soaked with w ater (warm  if possible) in order 
to  render it electrically sufficiently conductive. (Adding 
salt to  the  w ater increases the  conductivity, bu t is superfluous, 
especially in m odem  units which keep the  cu rren t intensity 
constant independently from  the resistance). W ater is for 
m any purposes o f galvanization the  ideal electrode. This 
can be applied either in form  o f  a  tw o o r a  four-cell ba th  
o r  in fo rm  o f  a  hydroelectric full ba th , e.g. the  Stanger b a th .

The four-cell ba th  according to  Schnee consists o f  two 
nonconductive tubs for the  arm s and  the feet containing 
m etal o r carbon  electrodes protected against direct contact. 
By m eans o f  a  special arrangem ent it is possible to  adjust 
various current d irections and  com binations o f  the  individual 
tubs. T he great advantage o f  this bath  as against the 
electric full bath  is on  one hand the  fact th a t the  patient 
does no t need to  undress, and  on  th e  o ther hand  th a t the 
currents indicated on  the  m illiam m eter are  really traversing 
the body a t  full intensity whereby the  current density is 
indeed greatest on  the extremities. T he four-cell ba th  can 
naturally  be used also as three, two or one-cell ba th . In  the 
latter case a  conventional electrode with underlaid fabric 
constitutes the  second pole. As a  rule the  one o r two-cell bath  
is used fo r the  treatm ent o f  single extremities, while the 
four-cell ba th  is applied fo r having the  current flow through  
the  entire body.

The hydroelectric full bath  is suited particularly fo r general 
treatm ent. D ue to  the  good conductivity o f  th e  w ater a  
large p a rt o f the curren t by-passes the  body o f  the  patient 
unless m em branes o f a  suitable insulating substance stopping 
the  curren t are used. C oncerning the dosage one is for the 
m ost pa rt dependent on  th e  sensation subjectively experi
enced by the  patient.

T he Stanger bath  is a  special form  o f the  hydroelectric 
b ath  whereby certain  substances are  added to  the  water 
(tannin).

Owing to  an  ingenious arrangem ent o f num erous p ro 
tected electrodes selective treatm ent can be given to  various 
parts o f the  body. T he effect o f the  electric full ba ths is 
supported additionally by the  soothing and relaxing in
fluence o f the  w arm  w ater (34 to  37 °C.) F o r  rheum atic 
diseases a  h o t ba th  o f ab o u t 40°C is recom mended.
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Otherwise the size o f the  electrodes is selected according 
to  the  purpose. Since in stable galvanization it is intended 
to  have the curren t flow evenly th rough  the  body o r indi
vidual parts o f  th e  body w ithout giving preference to  either 
one o f the poles, as a  rule two electrodes o f equal size are 
chosen.

I f  particularly  intensive treatm ent is desired as for instance 
in the therapy o f ischialgiae, the  so-called transversal 
galvanization recom m ended by K ow arschik—as against 
the  usual longitudinal galvanization—can be advantageously 
applied. H ereby ab o u t 25 inches long and 3 inches wide 
electrodes a re  used which are applied to  the  flexor and 
extensor side o f  the  leg (cathode below). C are has to  be 
taken  in each type o f transversal galvanization th a t the 
electrode width should no t be m ore than  a quarter o f  the 
circumference o f the  extremities, since otherw ise a t the  
points o f con tact o f the two electrodes an  undesirable 
increase o f  curren t density can result, the  so-called fringe 
effect.

T he duration  o f  a  galvanic treatm ent is as a  rule 10 to  
15 minutes. In  excitable and sensitive patients one begins 
with shorter treatm ents and increases the  periods gradually 
in the course o f  the  therapy. F o r  the treatm ent o f severe 
neuralgiae in particular, like sciatica o r facial neuralgiae, 
it is recom m ended to  extend the treatm ent to  one half o r 
three-quarters o f  an  hour.

Finally it has to  be m entioned th a t adjusting the desired 
am perage m ay never be done suddenly. The current has to  
be increased gradually, it has to  “ creep in” as we usually 
say. In  this m anner considerably higher amperages can  be 
applied than  if the  intensity is increased rapidly. Accordingly 
breaking the circuit also has to  be done slowly. This applies 
especially to  excitable patients as well as to  treatm ents o f  
the head, since otherw ise dizziness and o ther disagreeable 
sensations m ay easily occur. Just as the current m ay not 
be suddenly interrupted  during treatm ent it may no t be 
reversed either. If  a  change o f the  current direction is 
intended, one first has to  creep ou t slowly and only after 
having changed the  direction o f the current creep in again 
slowly.

A m ong the chief indications o f  stable galvanization are 
neuralgiae and every type o f neuritis including trigem inus 
neuralgia as well as occupational neuralgiae. F u rther 
m yalgiae (lum bago, wry-neck, m uscle cram ps and spasms, 
a trophic  and spastic paralyses, trem or, paralysis agitans, 
postencephalitic conditions and m igraine.

Hydroelectric full baths as well as four-cell baths are 
applied above all in general stages o f excitation, spastic 
diseases o f various kinds, paralyses o f sections o f the  spinal 
cord , m ultiple sclerosis, insom nia as well as angiospastic 
diseases (R aynaud in term ittent claudication) and circulatory 
disturbances o f  different genesis.

There is no do u b t th a t the  field o f indication o f hydro
electric baths and that o f  ultrasonics are to  a  great extent 
overlapping. W hether to  use hydroelectric baths, u ltra 
sonics o r m ud-bath  will have to  be decided individually 
from  case to  case according to  the  given circumstances and 
with doc to r and patien t in agreement. In  certain  cases also 
a  com bination  o r an  a lternating use o f various m ethods 
will be o f advantage. In  chronic rheum atic diseases, chronic 
deform ing articu lar diseases as well as in chronic inflam 
m atory  diseases o f  the  adnexa generally a  m ud-bath  trea t
m ent is preferred.
Generation of direct current.

A  review o f  the  value o f th e  galvanic current would no t 
be com plete w ithout briefly m entioning som ething ab o u t its 
generation. Besides, handling alternately the  m ost different 
types o f appara tus m akes an  understanding o f the basic 
principles desirable in order to  facilitate effortless m anipu
lation  o f different models. In  principle, the  direct current 
necessary for galvanization can be obtained either by means

o f the usual galvanic cells resp. batteries o r by connectino 
the units to  the m ains. In  the latter case this is done by 
interposing m o to r convertors (in direct current supply)_l 
as in the  M ultostat o r the old M otor-Pantostat— o r trans
form ers and rectifiers (in alternating curren t supply). The 
battery operated  un its which, since they do no t require 
any m aintenance, are used alm ost exclusively with dry cells 
have—as against m ains operated units—undoubtedly the 
advantage o f  supplying independently from  the fluctuations 
in the m ains an  absolutely constan t current, while the 
current supplied by way of a  m otor convertor is always 
subjected to  small fluctuations. Such apparatus were there
fore favoured fo r carrying ou t m ost precise diagnostic 
exam inations. In  the  course o f  tim e the  battery operated 
units were alm ost all replaced by units which can be con
nected to  the  m ains. T oday there is no difficulty any more 
in converting, by m eans o f so-called filters connected in 
series, the ripple current obtained from  half-wave o r full- 
wave rectifiers in to  an  entirely sm ooth, i.e. entirely constant 
direct current. Since the  m ajority o f o u r m ains supply 
alternating curren t and as a  ru le the m echanical work 
resulting from  using a  m o to r  converter—as in the former 
M otor-Pantostat— can be dispensed with, fo r som e time 
already apparatus have been produced where, after inter
posing a  transform er fo r isolation from  the m ains and 
for reduction of the m ains voltage, the  alternating  current 
is rectified by means o f a  valve rectifier o r a  barrier-layer.

A ll apparatus fo r galvanization have in add ition  to a 
m ake and break switch term inals fo r picking up  the current 
(plus and minus pole) as well as a  current reverser which 
makes it possible to  reverse the flow direction o f  the current 
as often as desired w ithout having to  change the electrodes.

All apparatus have an  intensity contro l for adjusting the 
am perage. Since m any apparatus a re  used for bo th , gal
vanization and faradization, they a re  also equipped with 
a  selector switch fo r adjusting the desired k ind o f  current, 
if need be also fo r constant o r  surging galvanic o r faradic 
current as well as for the com bination o f bo th  kinds o f 
currents.

D e l i v e r a n c e  •  •  .

from pain  . . . .  the humanitarian function of 
of the practitioner . . . .  now accomplished 
with greater speed, more economy and with a{ 
higher degree of safety than ever before.

Full details and clinical notes on 
the use of

R E N O T I N
in the treatment of Migraine,
Neuritis, Lumbago, Sprains and 
Myalgia may be obtained from

Exclusive Distributors fo r  Southern A frica

P H A R M A C E U T IC A L S  L T D .  
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