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Poliomyelitis, Commonly known as Iinfantile Paralysis, is an
acute infactious disesase, sccompanied in many, perhaps most csasss,
by paralysis. The paralysis is incidental and not essential,
and when it occurs, 1is & weakening or sotal loss of power in
certain ruscles, with no gross disturbance of sensation. In-
fantile Paralysis is a general infection, the results of which
are most marked in the nervous system, in wnich at autopsy the
meninges are found to be edsmétous and injected, a slight in-
ersas2 in the amount of cerebrospinal fluid also being evident.

The brain and cord are sdematous and minute nemorrhages can gener-
ally be distinguished. The first stage in the pathological pro-
cess is an scute interstitusl meningitis usually most marked on the
snterior surface of the spinal cord. In the cord itself tnere
oceurs a hvperemia and a collection of small round czlls 1in the
lymph spaces surrounding the vessels as a result of which in meny
places the cells are so numerous that they press on tne lumen of
the vessal and obstruct the circulation. Tne lumbar enlargement of
the cord is most often affected, and tnse anterior norns more often
tnan the posterior or Gthe wnite matter, as in tne former tase blood
supply is morse abundant.

In = Adition -to changes in the spinal cord it is very im-
portant to note that the same sequence of chenges are found to a
lsss degrse in the bruain, medulla, and pons. The posterior root
gzanglia ars practicelly always invoi;ed by lesions similar to those
in the cord itself. The destruction of spinal cells in any center
nsturally represents & loss of function of those cells, but tne
jnter-communications betw23n the bundles of motor cells and the
g;nnections betwsen rmuscles and the motor centers are so free snd
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so manifold tnat, unless tne destruction h.s been very extensive,
tne possibility remains of establisnhing function througn tne
"oyer lap." This fact serves as a basis for muscle training. The
changes which sre found in other organs in severe infentile paralysis
ars less striking than tnose in the nervous gsystem, but are
practically as constant, and constitute an extensive involvement
of the lymphoid tissue and pasencaymnatceus organs. In short, it
must be re—msmbered that poliomyelitis is a general toxsmia process
whiecn affects organs tnrougnout the body, but winici apparently
acts mildly; on the othesrnand, 1t ie characterized by lesions in
the spinal cord wnicn occasionally prove fatal by involvement of
tne nerve cells controlling respiration or thess cnanges may
1sad bto zreater or l2sser impalrment of motor function in certsain
cells controlling musculur action, WOST oftcen in tne legs.l

The three factors, cellular exudate, nemorriages and edema,
appear Lo be the primary reaction of the nervous system to the
virus of Infantile Paralysis. Although tne process by which tne
vasecular lesions affect the nerve cells is in a large mzasure a
mechanical one, it is impossible toO exclude tne fact that tie
virus may exert some directly £oxis action on these cells, but
whether or not this is the case, many of the conditions may be ex-
plained by the ecirculatory disturbance and the exudate. Tne
dameging sffects therefore are to be attributed in part to dirsct
pressure on the nerve cells of hemorrhages, edema and exudatse, to
wnich must be added the anemis following tne constriction of tns

blood vassels and in addition to this may be the direct boxis
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action of the virus iteelf on the nerve cells. On account of tnis

pressure and anema the nerve cells dezensrute, and if the nemorrihagse

and exudate are absorbed soon snough tne cells may recover function ,

but if the unfavorable conditions have been prolonged too long or

are excessive, tne nsrve cells may go on to complete deqeneration.l

(0]

The affected muscles are of taree types: (1) those grestly
weakened but in wnich tne patient can produce voluntary contraction;
(2) those having no power of movement but are subject to contraction
by contact with an slectric current; and (3) those which do not

contract with any kind of stimvulation. This type is hopeless and
tpeatment will not help. It is the first two types whilch we are
interested in because with the proper training and paysiotnerapy

fa

their power to contract voluntarily can be increased a great deal.

i

scube poliomyslitis 1s & discsse wnich shows very definits
ssasonsal variations in its incidence. The records of epidemics
in many countries show that it occurs during tne summer and
reachnes its maxiwum in the lats summer and esrly autumm. In the
swedish spidemic of 1905, 867 of tne cases nsd tneir onset between
July and October, sand 357% during August. Tne New York epidemnic
of 1907 showed a similar curve, reaching its meximum, however, in
Ssptember. Other epidemics show some slight variastions in duration
and in a period at whicn t.e highest point is reachnzd, but that
the dise se is distincily one of summer and fall has bsen generally
accepted. There are a feow well substantiated epidsmics which prove
that poliomyelitis mey also occur during cold weather. W“ickman
citas one epidemic in the nortn of Sweden, lasting througn the winter

and reaching itsmaximum, in spril and ¥May. He also reporscs three
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closely related spidemics, occuring in neignboring sections of the
country, the first lasted f rom June to October, tne second, from
July to December, and tne nird, from the end of September to
FPebruary wita its maximum in November and Dscember. These winter
apidemics are of interest in relation to attempts remaining dormant
under all stimulation.l

To fight Infantile Paralysis, because of its terror and tragedy,
the people are now ready GO organize themselves. But what waapons
will their fignhters for 1life place in the people's hands?

That's why the war szainst tne paralytic death cen be truly
said to be hardly more than started. The axistence of this horror has
besn known for nearly a hundred years now. The agroping of microbe hunt-
ers and hesltamsn into this maiming mystery nhas been going on for just
nhalf = century. Tae universallty of the menace makes it a social level-
sr, for between tne naves and have-nots of our sconomic order tae sub-
visible virus of Infanbile paralysis makes no distinction, plays no
favorites.

It is not--like tuberculosis and otner deatns of children--the
penalty of poverty. Once this paralytic terror begins stalking, wealth
can't buy jmmunity. The well-fed babies of the boulevards are no safer
than gamrins in the gutter once this crippling, killing midget -microbe
is on tihs rampage.

Infantile Paralysis was a'no-account sickness when thne old
German bone-settar, Dr. Jacob Heine, first accurately reported it in
1840. It was not feared tnen as it 1s now. It was unheard of
for it to sweep through communities, leaving behind it shambles of
tne maimed and dying. In deine's day it only pounced upon & faw
babies hers snd thnere, and tnere w«s nNo indication that it was

contagious. It is curious tnat deine never saw a victim of tnis

1Peabody, Prapsr end Docnez. A clinincal study of icute Poliomyelitis
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sickness 5ill years after it nad done 1its paralytic mischiefl, but
remember that he was & bone-setter and 1t was in this capacity that
he saw them. Lo him, over = long term of years, there had come
maybe & dozen or two children witn one or both legs tanin and Dblue,
or witn the calves of their legs doubled back on their thighs. Or
witn the thighs pulled up close to the hody. Some had one or both
arms hanging limp like flails. He could not cure tne, yet the kind-
nearted old physician took & simple joy in exercising them,mud-
bathing them, bracing them, operating them out of part of tneir
hideous deformities, so that some could walk partly upright almost
like humans.

In 1881 in a little town, Umea, Sweden, there was an epidemic
of Infantile Paralysis. The ominous svent was observed by “wedisn
Doctor Rergenholtz, yet it caused no sxcitement among tne outside
doctors because Umes was so remote from civilizetion. Now it
seemed as if tie demons of the paralytic plague were not sure of
their epidemic genius, and the sickness skulked for six years with
no one reporting it as a contagion. Then in 1887, a little epi-
demic of it exploded in Stockholm, Sweden, and now at last the
sickness began to try its strengtn in what is called civilization.
The Swedish pnysician, Medin, immortalized himsslf by first ob-
gserving and widely reporting it as epidemic. Healthy children
came down with it, suddenly, with high faver, restlessness, pains
in their heads, stupors, upset digestion, and taen in two or
three or four days--paralysis. Medin watched this palsy strike
the legs of =z threse year old baby girl, then cresep up her body,
£411 st last it paralyzed her muscles of hbrsathing, and at last it
strangled her, so that sne died. Medin saw it choke an eighteen

months old boy and a five montas old girl to death. During this



1887 epidemic fourty-four children werse stricken. Tnree little
dead ones pleyed their part in the fignt sgainst Infantile Paralysis.
They were autopsisd. The signs of the sickness were found in the
motor nerve cells of thelr spinal cords and the lower part of their
brains. These cells were wrecked and blasted by infection by what
must be microbe which was unknown. Now again the terror went into
niding, flaring up only in 1little epidemics in France, and tnen .
curiously in Vermont in 1894. ©o till 1905 and this was the
sinister sumrer of the first greatb Infuntile Faralysis epidemic in
human record. More than & thousand children were paralyzed, and
hundreds of youngsters. did not live. iankind was fortunate otals
1905 summer that there was in Sweden, a physician who may be called
the Sherlock Holmes of Infantile paralysis. Tnis was Ivan icksman.
He wge everywhere tnst summer taking nobody's word for anything,
goint into every swedisn nhome stricken witn the new pestilence.
Ivan Wickmen was exact irn his observations and he was fussily
pains-taking with his records. Not only did it strike the enildren
but Wickman saw it strike down tne forty-six year old father of
pine children only to pass all the rest of the family by, leave all
the cnildren nealthy and welking.

The plague played strange and devilish tricks, no doubt
of it. In the rural parish of Trastena, Wickman saw it bresk out
in the parisn school where it had smitten tne schoolmaster's own
children. But a school-going brother and sister--wno had never
sufferad a sign of the sickness st all--had brougnt it home to
puralyze their baby brother.

Wickman observed that the disease did tend toward recovery.
Youngsters might be limp as rags, absolutely powerless all over

their bodies, just barely azble to brestne, not able to swallow,



not able to talk or sven to cry at tneir terrible pein, and tnen
tney would up snd slowly but sursly get strong, bet better, and
walking sgain at last.

In 1909 Viennese Karl Landsteiner took the terror from man
to monkey. He injected a bit of the nerve tissue of tne spinal
cord of a dead child into tne body of s baboon and zlso into a
monkey. The baboon died and the monkey was paralyzed and sick.
Yet, Landsteiner, keenest of squinters through highest-powersd of
microscope lenses, could spot no microbe in these sic+ or dead
simians.

Landsteiner did a great deal of work in nis laboratories on
monkeys. His worl set laboratories all over Hurope and america.
Tney found that once a monkey got over Infantile Paralysis ne couldn't
st it again. This caused a great deal of work by Simon Flexner
.nd Paul Lewis at tn2 nockerfeller Institute in New York; raul =1
Romer wno was Crinciple of ctue aygienic Institute of warburs,
germany; searcher ( Leiner and <. Yon Wiesner, in Vienna; snd
Constuntin Levadit of tne Pasteur Institute in Paris. 4all wers
working sisultaneously trying to figure out « kind of serum to
prevent or cure the dissase. Tney tried to find out how tine
disease was transmitt=d.

No good serum was found althougn st various times 1t was
reported that some one nad made = serum that worked--only to be
disoroven and found unsuccessful.

In these early days the sickness was only beginning to be-
come thns tevror that it is now, tnere were not yet hundreds of
thousands of children on crutcaes, and tens of thousands dead s=s
tnere sre now. Yeb the ststistics of America's and surope's

nealtamen brouznt disquieting news of tue spread and incrssse or



the maiming deati and our searcners were working under tne pressure
of popular psnics that grew worse swmer after summer.

Dr. & Netter of Paris btried to zive 1lvmune blood serum tO
enildren coming down witn the disease in 1910. News flasned tuat
nere was & triumpn at last. Certain cnildren, undoubtedly sick,
sursly threatened, seemed to become iess sevsrely paralyzed after
injection of this serum. But it wss proven by Leiner of Vienna
that these cases only happened to happen that way and so this
theory wss unsuccessful.

Sucn were the hopes end doubts raissd by our poliomyelitils
pioneers in those prosperous deys just hefore tnse iorld War, vhen
many laboratories still had money for monkeys, and when science
was sncouraged. They tried isolation but it was impossible to
carry out good isolation tecknique because peoovle transmitted. thae
diseasz who weren't sven ill.

Then, in tne midst of the World War, tne first great amer-
ican epidsmic spread its terror among fathers and mothers. Now
our fignters for 1if2 nad tO come out of tneir ivory-tower labor-
stories and try--with wnat dubious weapons Luey had--to guard tuoe
1imb and lives of tne little ones among the people. Now out of tne
very disappointment of their nardly justified expectations emerged
new science and it w:.s not nopeless.

The New York Infantile Paralysis epidemic in 1916 was tne
worst up till tnen recorded, and even to this day it remains to.
i1t was disastrous to tne lives and limbs of thousands of children.

In 1935 Dr. William Park and Dr. Mauriler Brodie of New York
did a great deal of experimenting wita serums and vaccines, stc.
Nr. 4dwin Skultz of California was &lso working along this line

and proved that tae vaccines Pars «nd Brdie made would not work.



kany riddles were solved when they discovered that toe
paralyzing dsath must nave the insides oif nerves along waic. to
travel to bagin its deviltry inside tne skulls and spines of men
and monkeys. It is nerve tissue only tnat the paralyzing midget
must f=2ed upon. <itnout nerve tissue it wmust die.

By a succession of sxperiments, Shultz «nd nis comrades
proved btnat the nos: was tne cnannel for che entrance of tne maiming
deatn. Up inside tne nose lie the tiny, hair-like endings of tne
nerves of smell. Tney are unique among all narves of the body
because they are tue only nerves tnat are naked to the outside
world. Thus, the only possible means of contructing roliomyelitis
is through the nose. ‘hen tails information was first given out
hundreds of mothers and fathers took their children to hospitals, and
doctor's offices to have the nerves removed from their noses.

The doctorsvvouldn.t do this, however, because it was a serious
operstion and since it wasn't probable that these children would
get Infantile Paralysls anyway, it would be cruel to make tnem miss
tne smell of evsrytning all their lives and also spoil their sense
of taste.

In tne summer of 1936 during an =pidemic in the southern
states, Charles aArmstrong discovered by experimenting on monkeys
1tnat a spray of picric-alum could be used in the nose and thus
prevent infection from Infantile pParalysis microbes. it should
work in children's noses, too, thougant armstrong, so he got ent
experiment started and millions of children's noses were sprayed.
There were all kinds of reports. +“ome good and some bad. It was
sucr o mess with par:nts doing the spraying and so forth tuab it
wes impossible to keep accurate records on the results, so srmstrong's

experiment was unsuccessful.



bBut now, in the 1836-1937 winter, wnile Armstrong was
weigning the gains and rsverses of tinis flrst dubious battle came
more nopeful news from california of a new prevantive. This chem-
ical that so powerfully guards the monkeys and children is old,
is simple, is common as mud, in nature. Tne metal from whicn 1t
is formed is in our drinking water, in cereals, mild, =zggs, meats,
and oysters. It exists in weignable amounts in our own bodies.

It is common zinec sulfats in 17 solution.

Kdwin %W. 8hultz and Louis Gebharelt discovered this chem-
jeal. On five days in succession they turned batches of nealtny
monkeys botiomside up and witn a power-spray shot the 17 zinc
sulfate into each nostril of esacn monkey. They they poured great
doses--overwhelmingly fatal--into the sprayed monkeys' noses.

After many experiments as €O number of times of spraying and lengta
of tine it lasted, stc., tney found tnat one spraying would keep
the monkeys from getting the disease for a montr: Or more.

However Shultz made s conservative statement in tne Journal
of tne American ¥Yedical Association. de sald, "e may summarize
the results very brisfly by ssaying tnab two or thrse successive
daily intranssal sprays witn a 17 solution of zinc sulfate «ill
generally protect all, or nsarly all of the animalsso treated against
virus administered one month after treatments have been appiied."

Haturally, the next big gquestion was now would it work in
human beinzs? In 1937 a new epidemic broke out in Toronto, thousands
of children's noses were sprayed but some were not sprayed carefully
so tnat many did get tne diseuse. There were two thousand or SO

cases among Loronto's maybe hundreds of thoussnds of cnildren.
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Tnfantile Peralysis wanich, terrible in 1ts after-affects,
presents one of the most ursent snd difficult problems confronted
by modern preventive medicine, will be tne object of a concerted
three year attack launched bv an international group of scientists
sseking for its prevention. Dr. william H. Park, Chairman of
the International Committee for tne study of Infantile Paralysis,
said tnat Jeremian Milbank of New York had given $250,000 for tne
work. Participating in tne researchss are Chlcago, Columbia,
qarvard, and New York Universitiss in this country, and tne
University of Brussels and The Lister Institute of London.

"whether or not the virus of poliomyelitis can be isolated
and grown and utilized for an anti-serum vaccine, it a question
of dOHbt," gsid Dr. Park, "but we ars hopeful that something

maybe aecomplished. At any rate, suca practical questions &s the

P

value of convslsscent serum, the metnods by which the disease

spreads asnd means for its prevention can be winolly or partly

solved, and some practical results be sttained to prevent the disease
which nss killsd or maimed thousands in the lust decade.

Little has been discovered about the prevention and con-
trol of Infantile Paralysis, in spite of tae immense amount of
study waicn has been given to ©tns problem. There 1s no per-
iodicity to recurrsncss of tas diseasas which is bota sendemic and
epidemic. Ine deatn rate was nigner in 1927 ctnan during any year
since tne epidemic of 1916.1

gehultz tri=d thne zinc sulpnate on monkeys and found that
by spraying it in thsir nosses for bhree consecutive days taey would
not get Infantile Paralysis wnen sxposed to it for over one montile

lext, it had tobe tried on children. In 1937 during =n spidemic

lstudy of Infantile Paralysis. american Journal of Nursing June 1928



in Toronto they organized tne doctors snd decided to soray vary-
body's nose and to do it the correct way, but tney just sbarted
on sevaral hundred people and tnsn had to stop. The results ware
fine es far as praventing the dissas® was concerned, but evsry-
one zot terribl: headacnes from btrs spray and tney refused to nav:
it done againe. Now tne doctors were stumped again and so the
epidemic of 1937 was aquite severe and the scisntists continued to
study the methods of prevention. Honey was needed to carry én the
sxperiments so now the International Foundation for Infantile
paralvsis was avsilable as a place to get money for res=arcn.

The National Foundation for Infantiie raralysis in the
United States was organized in January 1938 for the purpose of
lending, dirscting and unifying the figat on every pnsase of Ié-
fantile Paralvsis. The creation of a national foundation to unify
the fizht against this dissase was not impetuous. It had heen
under consideration for years by thoss who had watchad tne ravages
of that disease and its creation was ©oae result of twelvs years
of thougnt =znd study by taosse connected with tne Georgla Warm
spring Foundation at warm Springs, Georgia. For twelve years,
st that institution under the lesdersnip of Fresident Roosevelt,

gerious painstaking work has been going on to develop and dis-

cover traatments of value in the care of the after-effects of
infantile paralysis. Warm Springs nevsr made any pretense of

caring for all those nandicupped by this diseast. at the very

WieRride. "orippled Cnildrsn--tineir Trestment and Urthopedic
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best, any institution can care for only a 1limitsd number of
nandicapped patients at any one time. Out of the work being done
at Warm Surings, however, thers came sn arousing of the psople
of tne United States to a full realizatlon of thne tremendous
problems tnat constantly confrontnthose afflicted with Infantile
Paralysis on all fronts at one tine through some sucih organization
as the “ational Foundation for Infantile Paralysis.l

The Naztional Foundation for Infantile Paralysis has a DBoard
of Trustees of thirty-fivs representative individuals from all parts
of the United States tremendously interssted in this great fight and
willing to give their time and effort in this ®grsat cause. There
is also a General Advisory Commitses whicn consists of five of the
lsading physicians in this country. Under tnis Yeneral advisory
Committee taere are spacial advisory committses consisting of
additional doctors skilled in thelr separeats fields to advisa on
grants for scientific researcn for tne purpose of discovering and
eliminzting, &f possible, the disease itself; on grants for epidemic
aid; on grants for education purposes sucil &s the disseminstion of
knowledge of care and treatment; snd on grants for tne study of the
prevention and care of the after-affects of tne disease.2

Tae work of the National Foundation is primarily and essantially
in the nature of as “isting in study and researcn on tne medical
problem zs a wnole and not in rendering dirsct individual care to
those afflicted. However, in 1939, to meet tns requirements of
divect uid to thne individual cases througnout the United States,
the Foundation was orgzanizing local caapters in thAe various counties
i it
The International Bulletin. Volume 4 4o0. Fublished and distributed
4n the United States by tne National foundation for Infantile
Paralysis, Inc. 1840
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of tae United staces in waicn a part of cae funds will undoubtsdly
rasult in tne National Foundation naving two or tures tnousand
cnapters tarougaout bthe Unitsi States and still further consolidatse
and unify all of the forces nscessary %o make and continue tne
attack on the whole fron t line of Infantile Paralysis in tnae
United States. Lo date funds for the National foundation nhave come
from thne proceeds of the annual celebration of President =oosevelt's
birthday on Yanusry 30th. Hacn year on that date every city in

the United States has a bhirtnday ball and tne public is urged to

go. facn state keeps a certain percent of the procezds and the

rest 1= sent 5o the National Foundation. &t this time there 1s also
a campaign on all over the United States called tne "parca of
Dimss". In newspapers and magazines and on tne radio everyone is
urged to send a dime or s doliar GO Cae National foundation or to
President nhoossvelt.

The after-sffects of Infantile Paralysis are very serious.

Jacn year in bals country as in otner countries tnousands of cnildren
are left ¢ ippled for life from this diseus=s. Meny of these crippled
children are so terrible deformed they cunnot possibly ever be
normal again. Ihese cnildrsn are a great economical znd social
problem to their families, cormunity and the nation. Not only do
nundrads become hopelassly crippled tut hundreds die each year.

I+ is for thess reasons tnat tne scientists and doctors are working
so frantically in an attempt to find a wmeans of presventing this
drsaded disease. As an example for one vear, 1935, thers were
18,969 poliomyslitis cases in tne United -tates. Tne number of
cases i~ this country is not dscreasing from year to year and so
until soms way to prevent taiis disexs: is found, tners must be &

great deal of work d-me to uelp Gnoss c¢nilidren wno becowe craopled.



nis nelp is obtain=d tarouga the use of pavsiothnersapy.
fhe Infantile Parslysis after-care committee of tne Visiting
Nurse Lssocilation of Chicago, togetaer wita Goe dome for Destitute
orippled Children und tne County Home for Convalescent Children
sntertained Dr. Xobert W. Lovett of Boston, who addressed tne members
of these tares boards on the subject of "after-cars of Infantile
paralysis." During the course of ais lscture, Dr. Lovett smpaasized
tnat there were thres tnings whicn sdded very grestly to the com-
fort, economic value and personal happiness of eripples: (1) the
ability to sit down; (2) the ability to walk; and (3) the ability
to go up and down stairs. *©o many cripples =re ¢ mfined to bads
and wneel cnsirs or to walking on the level, tnat he empn=sized
| thess ﬁhﬂee tnings. He said that in a recdnt study made of tne 811
cases under supervision of thes committes and of tae twelve nurses
wno devot2 £11 of tneir time to tue after-care, it was brougnt out
again and again tnat calldren supposadly nopelessly crippled when
first seen, nad besn aided in sll tares ways by tue use of pnysio-
tnerapy. # statistical study of the results, in 1921, of 17,528
visits to tne homes of childrsn nave been made and more than 200
of the 630 cases on bthe books, were attending eltner public schools
or waers in spscial rooms for crippled cnildren in the publie schoois.l
pnysiotherapy, as the nams states, is tne use of physical
remediss in tne treatismt of disease or disability. Under the head
of ohysiotherapy would come all remediss not medical or surgical
in nature such =s massage, menipuviation and exercises in all forms,
61l elactrical treatmsnt currsnts, a2l1ll forms of neat and cold in-

cluding hydro-application, all forms of radiant energy including

1Poley, idna L. HeN., 4.J.N. Peb. 1921 page 317. 1Illinois.



radium, x-ray, ultra violat ray and tue visible rays, mecnano-

therapy, occupabional therapy, suggestion, etc. The varilous physical
remedies are grouped under four general neads: (1) Therwmsl, (2) mechan-
jeal, (3) chemical, (4) electronic.

The oldest form of therapy known to tae human race is cae use of
the simple paenomena oi nature. The aistory of its development from the
primitive stage of neat and cold, webt and dry, sunlignc and massage, mo-
tion and rest, to the nodern aspect of complex apparatus for the concen=-
sration ond administration of & wmultipli:ity of physical energies is a
topic of vast possibilities but not in sll its phases pertinent to this
study. Pnysio-therapy, now a specialty in its own rig:t, has been a
nandmaiden of every brancn of medicine. Tn-= sarly templss of tih= healing
¢cods of Grescs, Lgypt, and Home were bullt around tus spas or curative
waters wheraver these were located. .In the larce temples of tne Askel-
pians conld he found bathing pools of cold snd hot water, both us2d in
the routine of hydrotherapy. The application of hot stoupes and cold
compresses was a recognized proc=dure when mankind was in its infancy,
and in all ages nas been probably tne most consistently maintained
tnerapsutic measurs among both thne practitioners and tne laity. The first
dydrotnerapeutic Inscitute in modern times was founded about 1877 by
#internitz of Vienna. However, Carbonail, of Florence has ussd hydro-
tnerapy in its modern sense of pressure snowers, sedative steam, and con-
trast temperatures, in orthodedic cases about forty years earlier. The
wnirlpool bath is a comparatively recent addition, and is an efficient
means of applying a diffuse smootn, temper-controlled friction.

Of particular interest to orthopedists, 1s tie work of Lowman,
of California. He took advantage of the pnysical fact thab specific

gravity of water is wucn greater tian air and has attempted the



re-education of paralyzed musclss followingz poliomyelitis witn
tnhe body immersed in this denser medium. Tne buoyancy of tine
water is sucn, that a degree of muscle power totally inadequate
to function against gruvity in air, may be found quite competent
to engage in active motion against gravity when submerged. By
tnis means grads? scbive motlon can be startad wuca esrlier than
wes heretofore deemed posaible, and slienht residual power can be
jnereased to a considersble percentags of tne normal.

deliotherapy is another pnysical msasure of long antedecents,
dating btaek to the ancient civilizations. The universal worsnip
of ths sun was not a part of a nsaling cult, but a manifestation
of agricultural n:eds. During tae late middle agss, however,
certain Alpine villages had slready gained prominence as resorts
for tne cure of numerous allwents. " fne earliest form of "urtificial
sunlight” was that produced by t;e mercury vepor lemp invented by
Ieo Arous in 1896. In 1901 Hewitt iwproved upon tnls witn the
introducsion of tne yuartz-vapor lamp. Eromayzsr developed snother
type of quartz-vapor untra-violst rey in 1904. Tnese zppliances
nave afforded a constant sourcs for neliotherapy under conditions
unfavorable to 2xposure to direct sunlignte.

In recent years various types of spparatus nave been deviscd
for tne apolication of loczl nhsat. The introduction of the ordinary
baksr, waic  supplies heat by radiation of tne incundescent lamp
invent=sd by Thomas =<dison, was followed by a method for applying
only the infra-red rays of tne spectrum, the "heat rays." In 1894
desthermia was introducsd by Franz Nugalscnmidt. It was claimed
that by this means heat mignt bs 2 :nerated within the body by

direct bhermo-cnemicsl zctivation of tne btissues. .t tnat time,



howsver, thne use of deathermia or otasr w.ve lsngta mo glities such
a8 tne more recent radiotaerm in incrsasing on? general vody
temperature for cas2s sucti &8 WweIre discusszd under nydrotosrapy,
was still in the experimental or at least observationszl stage and
judgment as to their value w.as deferred.

Tne discovery of the electrical stimulation of muscle by Volta
sand Galveni in the eignteentn century lead slmost immediately to
the application of electricity as =& tnerapeutic messure in conditions
wners muscle stimulation wes thougnt to be indicsted. First intro-
duced in London, its popularization was rapld =among tne nospitals
in the laraer centers on the continent =nd in the United States.

jowever, its use was mors or less empiric until Ducinenne systematized

the knowladss of 2lsctro-muscular resctions during tae latter
part of tne 19tn century. Ducnenne used Gne Faradic current to
test thne functionsl resctions of individusl surface muscles. 1In
recent years a different slectrical modallity nus been introduced,
tne sinusoidal current for whicn is claimed tne ability to cause
repested active contrastures oI the saralyzed muscles.

Of erester importence than artificial muscle stimulation is
tne use of massage snd active motion in tne renabilitation of cthe
paralyzzd limb. This therapy, known as muscle re-education, may
tske one of two formws; it mayv be dirsct either to sn individual
muscle, as practiced by Lovett and ¥right in Boston; or 16 may
follow the principls of Jackson, =nd be applied in tas form of
synergistic purposeful motion. active motion (exercise) and
massage has an «1lmost unlimited artnopedic application. In
scohosis hne use of missage and controlled sctivity is as old s
Galen, but in modern times nxs beer agein introduced as & rational

procedure based on snstomic unzlysis by Delpech early in the



nineteentn c¢:ntury. ie devis:d zraded exsrcises for strengtaoening
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