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Trus volume on {nfantde Paralysis 1s an up to date
discusston of the techmques now bewng adsocated by
Swster Ehzabeth Renny  The seader will find a well
conceived pin for the rehef of pain and muscle spasm
by 1he early and continued use of hot packs and 4 well
defined plan for re education of the neuromuscular
system

The 1dca of most heat 15 not new smce one will
find m the writings of Lovett and his coworkers that
hot packs were advacated and used m 1916 and were
found to reheve the deep pain and tenderness that s
associated so often with this disease However they
were used only two or three umes a day 1nd for one
half hour periods and the panents were not seen until
after the quarantine period

The method for the apphicaton of hot packs as used
by Sister Kenny begins when the dsagnosss 15 made
and the pachs are apphed as deseribed i the bool
for the rehief of musele spasm  There 15 no doubt s my
rnd that by this method the pawm disappears more
quichly than by any other and stiffness 1s avorded

Sister koenny puts great emphass on muscle spasm
m the affecred muscles One does not find mention of
muncke spasm an textbooks but there 15 no doubt that
1t 15 present and 15 a great factor m the production of
carly deformmtics untess relieved

Mental Ahenatron of muscles 15 another term used
the ook 1nd does occur even n other eondinons
which there ss no paralysis
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Braces and sphats are not used to prevent early de-
formuttes smee they make eatremuties suff and mcrease
muscle spasm  If the Kenny techmgue, with sts con-
tinuous superb nursing, 1 followed, the physician will
find that the affected parts become soft and refaxed,
himitation of motion 15 not so persistent, and pain sub-
sides remarhably carly as compared to other methods
The physical therapist will find that close apphcation
of the techmque described i the book will gam the
maximum amount of recosery more quickly and much
more satisfactonly than by the techmgques previously
employed

It 15 my personal behef that thus book should be
perused and used by all iterested m the welfare of
those who are afficted with poliomychitss

Frank R Qnrr, M D
President The Amencan Orthopedic Assocuation
Joku B asd Buckmmster Brown Clinscal Pro

fessor of Orthoped ¢ Surgery Aststant Dean
n charge of courses for graduates Haroard

Med cal School



A STATEMENT
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Sister Elizabeth Kenny has found mn the Umted
States exactly that combination of circumstances neces
sary for the success of her work Here were cases of
infantile paralysis, here was a progressive and sympa-
thetic medical profession, here were many scientists
studying basic problems of this baffling disease, and
above all, m the Umited States there was a National
Foundation for Infantule Paralysis to lead and direct
the fight

During the first three decades of her work m Aus
tralia and England a great many Lstened to the story
of Sister Llizabeth Kenny, and but few were convinced
that her treatment was good Never, before comng to
the United States was she able to work side by side
with climcians, scientists, research workers, preparing a
complete and connected picture of her 1deas and meth
ods The anatomsts, physiologists pathologists, as well
as pediatricians, orthopedic surgeons, and men 1n phys
ical medicine have studied her results and her methods

In medicine 1t 1s not well to believe the eye alone
Miss Kenny’s patients were apparently far better than
those treated by other methods But why? Could the
results be duplicated” Could the work be taught to
others and carried on elsewhere and under different
conditions® These and many other questions had to be
answered before the Amencan physicians and the
American public could be expected to accept the evs
dence of their eyes and to be certain this was not leger
demun or mere chance



The National Foundation for Infantile Paralysis has
sponsored and directed a broad program of research m
connection with Miss Kenny’s work  Not only has it
supported Sister Kenny and her staff at the Unwversity
of Minnesota, but 1t has financed other mvestigative
and mstructional programs in many laboratories, med
1cal schools, and hospitals throughout all of the United
States  Not only do those immediately concerned with
the treatment of the acute case of mfantile paralysis
approve of Miss Kenny’s method, once they have mas
tered the intricacies of 1t, but also those who work
the laboratories with problems on histopathology, anat
omy, and physiology claim that the major concept 1s
reasonable and rational

In centers from coast to coast the work 1s being taught
to new workers More and more doctors, nurses and
physical therapy technicians are learning to apply suc
cessfully the treatment methods described in this book

This forward step 1s not a new treatment for the
disease as previously concerved but presents an entirely
new concept and a satisfactory treatment for this con
cept Consequently, many of the handicapping phys
1cal defects have been elimmated We are thercfore
thankful that much that once was accepted as neces
sary deformity now can be overcome However, this to
us 15 not enough and there must be found ways of pre-
venting the spread of the virus of mfantile paralyss,
ways of preventing damage to those exposed to the m
fection and methods of mcreasmg mdwvidual resist-
ance and to this end the Nationtl Foundation shall go
forward to final victory Basi. O’CONNOR

Preadent
The Nat onal Foundation for
Infantile Pavalysis Inc
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PREFACE
Suster Elzabeth Renwy

THRIGE ten years have elpsed since ¥ a lone worher
m the bush of Australia came n contact with the
discase known as mianule paralyss At this vme I
was unacquamted with the orthodox concept of this
discase and s treatment and was advised by the
medical man from whom T sought counail (the late
Dr Aeneas John McDonnell) that there was no hnown
treatment for this disease 1 the acute stage and to do
the best 1 could with the symptoms presenting them
sehves Looking at the patients, I saw that there was
an mvoluntary shortemng of certam muscles of the
body I also noticed that thys shorteming was brought
about by pamnful contractions also incluntary, there
fore, spasmodic 1 found upon attempting to rectify
this condrtton by efforts to replace the hmb m natural
ahignment that the condition became exaggerated and
mstead of relaxing the shortening muscle, the patient
resented the effort and became fearful of being touched
and the condition became worse 1 also noticed that
tius shortening presented contraction of the opposing
muscle thus preventing any mosement by normal
flecion and extension  abduction or adduction My
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deductions were that the muscle that was beng sub
Jected to this panful and spasmodic contraction was
m some way affected by the disease and presented a
condition that necded treatment In short, the muscle
was sich and needed nursing, for not only was it puthng
the sheleton nto a state of deformuty, but 1t was also
preventmg the opposmyg muscles from contractng by
putting this brake upon tharr action Therefore, my
first objectne was to speedily get nid of this pamful
conditton and allow relaxation to occur

In order to accomplish this T apphed heat 1n vanous
forms—first, by heatng salt m a pan and putting the
heated salt i1 a bag and placing 1t upon the parts
affected [ found that this was too heavy for the
patient to bear and the dry heat did not appear satis
factory My next effort was a poultice made of linseed
met which after twenty four hours I alo ruled out,
for to get it hot enough without using too much
botling water was too difficult and the werght was too
much My third attempt was to wnag hght woolen
material out of bothng water as dry as possible and
put 2 hght protective matenal on top  This was the
most satisfactory procedure and the patent frequently
requested the renewal of these foments and I had
the great pleasurc of seemg relaxation occur  The
jomt could be moved through 2 normal arc and
defornties corrected  However I found that the
muscle which had been pulled from s normal resting
length had forgotten how to contract and must be
taught over again

My next endeavor was to atwtempt to connect the
rund to the tendon of this alienated musele Remem
berng that consciousness 15 born from the subconscious,

12



PREFACE

1end ed to bring about by attempt
wmg to bombard this area with impulses from the
surrounding muscles  For mstance 1f the hamstrings
were alienated from consciousness 1 would grasp the
foot firmly and hightly with my hand, tense the muscles
of my arm tightly and cause a vibratory contraction
i the muscle belly of the gastrocnemen from thew
ongn  The orgm of this muscle 15 1 the region of
the msertion of the hamstnngs and I would attempt
to restore the reflexes to the tendon of the ahenated
muscle This procedure was practised until T was re
quested to teach others the system I then found
was too strenuous for the techmcan and substituted
the procedure explamed in this treatise, which T have
found to be as beneficial

At this tme I also found that through some dis
organization there was an mterruption in the normal
flow of snpulses and that the patient could not visual
1z¢ 10 space the exact area from which an attempt to
contract should matenahze, and the impulses ran ot
as 1t were For mstance instead of an even rhythmic
contraction from the pomnt of mnsertion the muscle
would strongly contract at the ongm and lose strength
before the ympulses reached the insertion Therefore,
the brain path must be very carefully restored and
rhythm established

Thus were the symptoms—spasm alienation and
wcoordination m  this disease hnown as mfanple
paratyss, discorered thirty years ago

From tme 0 Ume certan patients were treated
under the supervision of different doctors m Austraha
m the years that followed These patients were fong
standing cases and had apparently come to 2 standstill

13
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but with the change of treatment certamn mprove
ment was seen to be brought about This mprovement
was sufficently encouraging to warrant the medical
supervisors suggesting that 1t would be advisable to
inquire further and have this knowledge transmitted
to others n order to msure 1ts perpetuity

A meeting was called at the Brisbane General
Hospital at which I was requested to present my
deas At this meetmng I attempted to explam that
there was a muscle condition which required treat
ment and that the accepted theories with regard to
this disease were m my opmuon correct I attempted
to explain these symptoms pomnting out that if relaxa
tion 1s not brought about the muscles remam for the
most part contracted My first effort was to explamn
that the neck ngidity was caused by this spasm n the
posterior nech and could be detected by the exag
gerated groove m this area starting at the base of the
shull Howeser the reception of this statement was
markedly hostile and mn the evidence presented by the
Director of Health of the State of Queensland Sir
Raphael Crlento and Dr Harold Crawford President
of the Massage Assoctation of the State of Queensland
Charrman and Vice Charman of this meeting refer
ence 15 made to what they termed this ndiculous
statement This was in the year 1933 (See report
of the Royal Commission of Imestigation Queens
land Australia ) At this same meeting m the year 1933
I attempted to cxplain that the alienated muscles re
guired stimulating 1 order to restore awareness of
the part and demonstrated the method I then used for
this procedure ‘This matter 15 referred to m the report
presented by Dr R Dungan issued mn September

14



Prerace

1934 On page 3 of this report the following statement
was made

“The outstanding feature mn her method of
treatment 1s what she calls vibratory treatment

* This consists of holding the part n certamn
positions mamnly at insertion of tendons and
muscles, with a firm grip but not transmitting
heavy pressure to the deeper structures

“To do this the operator firmly contracts his
own muscles which quiver and transmut a vibra-
tion to the muscles and jomnts that are mstru
mental 1 the movement desired ”

This description was gnen by Dr R W Dungan
exactly mine years ago and 1s recorded m the report
of the Royal Commussion, page 12 However, the
impressions of the group at the meeting already re-
ferred to, held at the Brisbane General Hospital in
the year 1933, were recorded by Dr Harold Craw-
ford and a statement that this was a damaging proce
dure was also recorded No doubt, thts conclusion was
reached owing to the fact that the sentor child’s spe-
cialist present ashed me what cffort did I put mnto
the procedure and I rephed, “All T possess” No
doubt, Dr Crawford deducted that this pressure was
put upon the patient mstead of the muscles of the
operator However, Dr Dungan was assoctated with
the work and emphasized 1n his report that heavy
pressure was avoided I then used this effort to stmu-
late the reflexes from the receptor in the penphery to
the proprioceptor and tendons However, I have al
ready expluned that I found this method too strenuous
to tcach and have substituted the method described
m this book by Dr Pohl

15
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but with the change of treatment certamn 1mprove
ment was seen to be brought about This 1mproyement
was sufficiently encouraging to warrant the medical
supervisors suggesting that 1t would be advisable to
inquire further and have this knowledge transmitted
to others 1 order to msure its perpetuity

A mecting was called at the Brisbane General
Hospital at which I was requested to present my
ideas At this meeting I attempted to explan that
there was a muscle condition which required treat
ment and that the accepted theories with regard to
this disease were m my opimon, incorrect I attempted
to explamn these symptoms, pomnting out that 1f relaxa-
tion 1s not brought about, the muscles remain for the
most part contracted My first effort was to explain
that the neck ngidity was caused by this spasm m the
postertor ncch and could be detected by the exag
gerated groove 1n this area starting at the base of the
skull However, the reception of this statement was
markedly hostile and 1n the evidence presented by the
Duirector of Health of the State of Queensland Sir
Raphael Cilento, and Dr Harold Crawford, President
of the Massage Association of the State of Queensland,
Charrman and Vice Chairman of this meetng refer-
ence 1s made to what they termed “this nidiculous
statement ” This was 1n the year 1933 (See report
of the Royal Commussion of Investigation, Queens
land Australia } At this same meeting m the year 1933,
I attempted to explamn that the alienated muscles re
quired stimulating m order to restore awareness of
the part and demonstrated the method I then used for
this procedure This matter is referred to m the report
presented by Dr R Dungan issued m September
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1934 On page 3 of this report the following statement
was made

“The outstanding feature n her method of
treatment 1s what she calls vibratory treatment

“Thos consists of holding the part w certamn
posiions mawmly at wsertion of tendons and
muscles, with a firm gnp but not transmitting
heavy pressure to the deeper structures

“To do this the operator firmly contracis hus
own muscles which quiver and transmut a vibra
tion to the muscles and jomts that are instru
mental 1 the movement desired

This description was gnen by Dr R W Dungan
exactly nine years ago and 1s recorded in the report
of the Royal Commussion, page 12 However, the
mapressions of the group at the meetmg already re
ferred to held at the Brisbane General Hosputal m
the year 1933, were recorded by Dr Harold Craw-
ford and a statement that this was a damaging proce-
dure was also recorded No doubt, this conclusion was
reached owing to the fact that the semor child’s spe-
cahist present ashed me what effort did T put mto
the procedure and I rephed, “All I possess” No
doubt, Dr Crawford deducted that this pressure was
put upon the patient instead of the muscles of the
operator However, Dr Dungan was associated with
the work and emphasized i hus report that heavy
pressure was avorded T then used thus effort to stimu-
tate the reflexes from the seceptor m the peniphery to
the proprioceptor and tendons However, 1 have al-
ready explained that I found this method too strenuous
to teach and have substtuted the method described
1 this book by Dr Pohl

15






Prevace

spinal deformuties are in fact hard to prevent it
13 quite certain however that amy system of
treating Poliomyelitis that disregards the use of
mmobilization will reap a hanes of spmal de
formities such as have not been scen since the
days when the disease was treated on less logical
lnes — (Report of The Royal Commussion On
The Investigation of Infantile Paralysis page 41 )

At this time 1t was thought that to place a patient
w my care would be placing 1t m incompetent hands
for 1n therr final summung up 1t was stated

(1) Her aband of bilization 15 a
gnievous crror and fraught with great dan
ger espeendly 1 young chuldren who can
not ¢o operate mn re education

Tt would be particularly damaging to adopt
the Renny non splinting method of treating
carly cases owmng to us fmlure to prevent
mpury duc to muscle stretching nd de
fozrmny duc to muscular mmbalance (page

)

(5

These statements were made without any obsena
tion of my work with snfantile paralysis as I had at
tended 1t alone over twenty years prior to ths date
Beds were not placed at my disposal in any hospital
vhere T could pont out the true symptoms of this
disease to the medical observer more espeaially that
most damaging symptom muscle spasm  The proce
dure m Austriha and England 1t that time was with
very littte vanations sumilar to that employed m the
United States of America and All English speakmg
chmes throughout the world and 1s summed up 1 the
teport already referred to n the statement

Immobizauon and re education 13 the hernel
17
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of all modern treatment for the disease mfantile
paralysis

In the year 1937, immedrately after the publication
of my book, an opportumty arose for me to visit Eng
land which I accepted, and during my visit I was re-
quested by the Director General of Health of the
London County Council to demonstrate my work and
teach techmaans at Queen Mary’s Hospital, Carshal-
ton, England I agan attempted to present to the
commuttee of medical men apponted to observe my
work the true symptoms of this disease Remernber-
mg the warning grven to me m Austraha that my
ideas were so radical that my samty would be ques
tioned af I expressed them, I very cautiously introduced
the concept of muscle spasm as a damaging symptom
However, my remark fell upon barren soif The chair-
man rephed, “This 1s 2 new one on us What do you
mean®” And no further notice was taken This clic
recetved patients i the early convalescent stage but
not m the acute stage A report from this work was
published 1n the year 1938, and was one step nearer my
goal When my first book was published, the reviewer
of thus book in the British Medical Journal stated “It
was the abandonment of immobilization that was so
startlng A complete reversal of a long accepted
theory ” However, this overthrow was justified i a
promunent statement made by this commuttee 1n their
report, reading

“Her abandonment of immobilization had not
brought about any disaster neither was there any

delay i the mtial return of power * * * Ex-
pected deformuties from muscle imbalance had

not materialized ”
18



PREFACE

This ¥ ltogeth founded the state-
ments made by the Royal Commussion of Investiga-
tion However, 1t had not dawned on the mnds of
the observers to mnquire why this paramount principle
of orthodox procedures could be abandoned and no
harm accrue However, I had to leave England with
out d rating the true symp of the disease
and a treatment for these symptoms, but the work has
contmued just as I left 1t with seven full time physio
therapists employed, despite the war

In the years 1937 38, a severe epidemic oceurred 1n
the State of Victoria, Australta, and I was mnvited to
visit this state to demonstrate my work to the govern
ment of the state It was at this chinic that T estab
Tished the fact that the condition of muscle spasm was
present In the report published m the year 1938, a
statement 1s made by the medical observers, reading

“Miss Kenny lays great stress on the condition
of muscle spasm, 1its prevention and cure We
think her views on this subject require careful
consideration ™

This report also stated that deformeties from muscle
imbalance had not materialized but had in their own
splmted patients they, themselves, had treated or re
cewved from other surgeons They also commented
upon the absence of stifiness i the patients treated by
the Kenny method and added, “The reason why
should be earnestly sought,” for this stifiness also was
troublesome 1n the patients treated by orthodox pro
cedures and prevented satisfactory physiotherapy
treatment from being gven

Soon after this report was submitted I was given
an opportunity of treating acute cases at the Brisbane

19
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General Hospital A commuttee of medical men ap
pomted by the New South Wales Hospital Commussion
visited this center and I pomnted out to their satisfac
tion that the condition of spasm and mncoordmation
existed It was then publicly acknowledged that I had
evolved a satisfactory and commendable treatment for
mfantide paralysis i the acute stage which held out
more hope for recovery than any other method known
anywhere This announcement was made in December,
1939

Almost simultaneously with this announcement my
attention was drawn to an article appeanng tn a July
number of the Journal of the American Medical Asso
ciation submutted by Dr K Hansson, New York Hos
pital for Ruptured and Crippled Dr Schwartz of
Pans whose daughter had been a patient of mine,
suggested that I follow this matter up as this paper
contained the statement that

“Nowhere 1n the world was there any speafic
treatment for this disease i the acute stage ’

This paper also added that much had been ac
complished 1 the treatment of this discase 1n the con
valescent stage D1 Schwartz advised me to come to
the Umited States At this particular tune a certam
amount of remorse had found a home 1 the hearts
of same of the doctors who had affixed their signatures
to the report of the Royal Commussion of Investiga
tion Although at this ime there was not one member
of the British Medical Association m Australia who
Lnew my work, T was advised to come to the United
States of Amenica and every possible assistance was
gwen by the goternment and the group of medical

20
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men mterested This has been explained mn my book
published mn 1941

Since my arrnal m the United States my work has
been carned out at the City Hospital Minneapolis
and at station 43, Umversity of Minnesota Hospital
Minneapohs I have from time to time wisited other
centers and gnen lectures i these centers  Several
lectures were gnen at the Willard Parker Hospital
and the Orthopaedic Hospital both of New York City
These lectures induced the supervising medical men
to personally muestugate the procedurc and attempt to
mmprove the results obtamed in this disease with the
assistance of my book I also wvisited the aity of Win
mpeg for two days and gave two lectures at this center
Several reports have been submutted from New York,
also from Canada and Minneapolis

My greatest difficulty has been to get the medical
world to understand that the treatment evolved by me
1s not for symptoms previously recogmzed, but for
a different concept altogether If the old concept was
correct, then the old trcatment would be the only
logical treatment—although far from satisfactory For
stance, i the year 1937 it was stated that 1t was
most difficult—in fact 1t was impossible—to prevent
spinal deformmties, and the results achicved even in the
most competent hinds were often disapponting Dr
McCarroll of St Lows admuts that spinal deformities
had occurred 1n the patients under review even while
they were recewving treatment by the orthodox proce
dures In the Proceedings of the Staff Meetings of the
Mayo Clnic (volume 17, number 29, August 12,
1942), the Professor of Physical Therapy states, with
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regard to the cases treated by the Kenny method at
the City Hospital, Minneapohs

“I have seen no spmal curvatures m any of the
fifty-four cases which have been under the care of
Dr’ Pohl at the Minncapolis General Hospstal for
the past 10 years This alone mdicates a distnct
improvement over the usual methods of treat-
ment
Dr Schwartz of Rochester, New York, has made
scentific rescarch with regard to the condinon of
muscle spasm, and the results have proved my concept
correet, and also my method of treating this damaging
symptom the most effective This has also been up-
held by the mvestigation of Dr Herman Kabat. Uni-
verstty of Minnesota
The symptom or condition of the second symptom,
ahenauon, the treatment for which 15 described 1
the followmg pages has also been well established by
the much more satisfactory results achieved when this
condition has been treated For imstance, Dr A E
Deacon m the Canadian Public Health Journal states

“We were astounded to sec Miss Kenny cause
patients to use flacerd muscles which we had ob-
sesved to be totally paralyzed mercly by restoning
the patent’s mental awareness of the muscles, and
thus correcting thewr alenation ™

Unfortunately, when I would mahe a simtlar state-
ment 1t was thought that I was a little unbalanced
. B

However, 1 could not ¢l ¥ was o

restoring paralyzed murel P .
paralyzed * to funa s
space of 4 four m

the orthe w
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muscles were completely paralyzed and the anterior
horn cells destroyed However, these apparently flac-
ad muscles were normal muscles and had lost the
power to contract owmg to the brake put upon their
action by the shortened, opposing muscle which had
been i spasm If the anterior horn cells were de-
stroyed, they would hase remained useless, despite the
relaxation of the muscles in spasm
I have frequently heard orthopedic surgeons remark
that they have lengthened the tendo achulles on pa-
tients and put the foot at night angles in a cast and
to their great surpnse they have found upon removal
of the cast that the anterior muscles have been found
to function This phenomenon has happened as long
as fifteen years after the onset and has been used
greatly as an argument in favor of splinting Agam
I would mamtain that 1f the antenor horn cells were
destroyed and remamed so for fifteen years an opera-
tion on the posterior leg would not restore them, but
a treatment for the posterior leg muscles fifteen years
earher would have prevented the necessity for the
operation and would have meant much to the patient
When the true symptoms of the disease are treated
even mperfectly, the ultimate results are much more
satsfactory, and when the treatment 15 given by a
well trained technician the results are to most people
amazmg  The control cases supervised by the depart
ment of orthopedic surgery, New York Orthopaedic
Hospntal show gratifying results ahhough the Kenny
que was poorly ad ed, and the orthodox
procedurcs grven by technicians who were very well
tramed 1 the orthodox method According to this
statement, residual paralysis was reduced from 87 per

23




Tne RENNY CONCEPT OF INFANTILE PARALysts

cent (orthodox) to 33 per cent (Kenny), deformties
from 75 per cent (orthodox), 20 per cent (orthodox
plus Kenny) 1o 8 per cent (Kenny) The functional
results recorded by Dr Robert Bingham 1n the con-
trol sertes mentioned above from the Orthopaedic
Hospital and Dispensary, New York, are hoth nter
esting and arresting

Funcriovar ResuLt
OrTHODOX ORrTHODOX Kenn

TREATMENT  PLus KENNY  TREATMENT
12 PaTiENTs 24 PATIENTS 24 PATIENTS

Excellent 1 6

Good 3 8 10
Fair 4 7 3
Poor 4 3 0

Comment upon this evidence, which was submutted,
not by myself, but by medical men, 15 unnecessary
The report of Drs McCarroll and Crego support the
statement that with the orthodox procedures the aver-
age percentage of recoveries was 12 per cent, even
when carried out under the best possible circumstances

Considering the evidence produced herewith, the
contents of this book are of national importance, there
fore, the thanks of the nation should be extended to
Drs Wallace Cole, Miland Knapp, and John F Pohl
for their pamstahing mvestigation and to those who
came to listen and learn and write back such state-
ments as the following

“You have found symptoms and visible findings
m this disease fantile paralysis that we had no
idea existed You have demonstrated to me a
disease I did not know existed ”

—Dr Hereert Hipps, Orthopedic Surgeon,

Torbett Chimic and Hospital, Marlin Texas
24
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It 15 a treatment for these symptoms and visible
findings that are explamed 1n this work from the day
of the onsct to the day of maximum recovery Dr
Krusen (Mayo Clinic) writes

“Her 1deas are onginal and she should be given
full credit for having developed a new and ex-
tremely 1nteresting concept of early poliomyelitis
and the proper m of these

YME

The concept has been accepted by the Amencan
Medical Association and the National Foundation for
Infantile Paralyns Statistics prove that a new hope
has dawned for the unfortunate sufferers from this dis
ease Deformities are practically abolished and a much
higher percentage of recoveries 1s obtamed than by any
previous method  Therefore humanely and economi
cally, the value of the gmft cannot be estimated

The chnical investigation of this work was made pos
sible by the Board of Public Welfare of the City of
Minneapolis who unhesitatingly placed at my service
facilities 1 the City Hospital i order that the staff
mght proceed immediately with the work and thus
expeditc its evaluation  The efforts of the Board with
regard to this matter have been very much appreciated
by me The noble bulding established by the Board
aof Public Weifare in the City of Minneapohs, known as
the Elizabeth Kenny Institute will T hope, provide a
further means of distributing this work throughout the
world
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INTRODUCTION
John F Pohl, M D

TRADITION has regarded infantile paralysis as a dis
case whose main charactenstic was that the connection
between the muscles and the central nersous system
was mterrupted 1nd tended to disappear  No more
was hnown than that  Certain muscles were caused
to be weakened or paralyzed but this was quite under
standable when 1t was shown that the large motor
nene cells of the anterior horns 1n the spinal cord suf
fered njury and actual destruction from the effects of
the disease  The loss of power 1 muscle was the only
symptom to which any serious attention was attached
The explanation of the entire behavior of the disturbed
musculature was unfortunately based upon an nter
pretation of these observed anatomical changes n the
spinal cord Quite plored was the possibility that
the disease might cause purely functional derangements
m the nenous conducting mechamsm and that loss of
control of muscle could be due to disorgamzation and
disruption of the nerve cell connections and synaptic
relationships which might persist in spite of the sunvnal
or recovery of the cells themselves

The only pathway over which the motisating nerve
impulses may be conducted to muscle arises i the
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spmnal cord from these motor cells of the antenor horn
It seemed logical and sufficient reasorung that a dis
ease process capable of destroying these cells would
cause structural and irrevocable nterruption of the
conducting mechamsm at the site of the lesion

The orthodox conception of the disease, based on
these purely anatormical considerations could be sum
marized as follows

T The affected muscles were hypotonic and flac-
cid  They hung loosely like a hammock be
tween their pants of attachment

2 Loss of abthity to contract a muscle indicated
destruction of the motor cells for that muscle
m the spnal cord

3 The patient retained the power to contract
all mtact motor units

4 Any resumption of contractility of paralyzed
muscles was entirely spontaneous and indt
cated recovery of injured spmal cord cells

5 The non affected muscles contracted mvolun
tarily, the resulting shortemng causing stretch
mg of the weakened supposedly afected
opponent

6 Deformities were the result of disturbed mus
cular strength, the strong normal muscle out
pulling the weakened opponent

7 Incoordination was not a feature of the duis
ease

8 Suffness was not explainable

There was every reason for the conventional attitude
of pessimism toward the paralysis resulting from nerve
cell destruction since 1t 1s hnown that nerve cells do not
regenerate It 1s impossible by any known means to
revivify dead nerve cells and restore the vital conduc
tion paths of which they and thewr projections form an
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q L1

P part  Tr of the disturbed mus
culature based on the conception of nerve cell paralysis
could be summarized as follows

1 Immobilization (splinting by use of wire frames
or plaster casts) —The object of the procedure was
{a) to rest the weakened muscles
{b} to suppress neurological actnvity at the site
of the lesion m the spnal cord
{c) to prevent deformues

2 Re-education —As myured nerve cells 1n the sp1
nal cord recovered, the muscle fibers which they served
to 1nnervate would gradually and spontaneously resume
function Re education was really based on the sup
pasition that graduated muscular exercise would
strengthen the survivng mntact motor umts

Even the most sanguine advocate of the above prin-
aples of treatment will admut that they fell far short
of therr object Deformities too frequently occurred
to deny that immobiiization was 1neffective in prevent-
g this most unfortunate sequela  In fact, even casual
wspecton of the patent acutely 1ii with mfantite pa-
ralysis 15 sufficient not only to rase senous guestson
concermng the entire previous conception of the discase
but to suggest that the treatment whose principles are
stated above would prove more harmful to the patient
than helpful

Splinting demed the existence of any condition af-
fecting the muscle tissue proper because 1t prevented
treatment of the muscles Sphinting  encouraged
atrophy and shorteming of musele which are m them-
selves very damaging ta the action of these structures
Sphnting defeated the aim of re education because
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mmmobhization has for 1ts purpose the dissociation of
muscle from the nervous system and physical dissocia
tion promotes mental dissociation  Re education as
ardmanily practiced and especially under water en
couraged subststution of musecles a process leading to
a very disturbing state of wncoordination

Cntical exammnation of infantile paralysis i the
acute stage will present abundant evadence to show that
orthodoxy has erred both i the recognition s well as
m the mterpreiition of the physicn! findings m the dis
ease

Consider for instance the common symptom of pam
m muscle Pan associated with tendemess usually
heralds the corung of paralysis in the muscle mvolved
In the conditton of durect foot drap the antenor tibsal
muscle 1s supposedly paralyzed but expenence shows
this muscle almost never to exhibit pamn or tenderness
with the fadure of function This muscle which or
thodoxy has considered paralyzed and for which rest
mn a sphnt has been advocated 15 a normal muscle
The anterior tibial has become diorced or ahenated
from the nervous system The cause of its loss of
function will be found m s opponent the gastroc
nemws which will exlubit pamm hyperwrritability and
spasm The anteror tibal muscle can be encouraged
to resume function only when the condition of spasm
and shortening 1 the 1ffected musclé the gastroc
nemuus i ths case has been released  The affected
muscles 1 spism do not recorer spontaneously but
rather if untreated lead to fixed shortening and con
tractures with the result that stffness and permanent
deformitics are cstabhshed The pamful muscles 1t
spasm are naturally protected by the sensitive nenous
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system, being subjected neither to stretching nor to con-
traction, therefore nerve mmpulses to the region are
so directed as to avold pan The result 15 that ah-
normal patterns of motor actity are hable to be set
up and a permanent state of incoordination established
in the improperly treated case Orthodoxy has largely
been devoted to treating narmal muscles and has failed
to recogize the true condition in the muscles affected
by the disease

Thas then s the real contribution of Miss Kenny, not
a new treatment for the disease of mfantile paralysis as
1t has been conceived in the past but a conception of the
disease 1self 50 radically opposed to the old as to al
most warrant considering the entity as a new disease
The basic principles of the disease built upon the ob-
servations of the behavior of the musculature following
an attach of the disease may be stated as follows

1 The affected muscles are pamful, hypenrrita
ble and in spasm

2 The flacad muscles are normal  Loss of
ability to contract these 1s due to functional
dissociation  {alienation) from the nervous
system

3 Ability to voluntanly contract the non func~
tiomng muscles returns only after releasmg
spasm 1n the opponents and carefully restor-
g the physiological continuity of the nerve
conduction paths back to the muscles

4 Paralysis due to nerve cell death ocours but
1s N0t a common condiion  Most supposed
weakness 15 due to untreated spasm and to
disuse m the dissociated muscles

5 Incoordination of muscle action appears in
the untreated case

6 Deformutics do not occur  Those resulting
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from the old methods were due to untreated
muscle spasm
In short Miss Rennys discovery 13 that nfantle

paralysss 15 a dusease m which disturbance of physio-
fogical function of the nervous system 15 of more m
portance than actual architectural change Many of
the observable clinmcal phenomena are the result of
functional disorgamzation of the motor centers and of
the nen ¢ pathways to the muscles  The disease affects
muscle as well as nerve nwsue  Muscle spasm s the
primary lesion n the disease rather than paralyss
Miss heenny has designed 1 treatment for these conds
tions  Needless to say the treatment could hwe noth
mg m comumon with the previous methods designed for
a disease of opposite conception
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INFANTILLE PARALYSIS

Defuition and Symptoms of the
Duscase  the Acute Stage

[ e e e P
InFANTILE paralysis 1s an acute mfectious discase
caused by a filterable virus i which the imvading agent
or 1ts product attacks and produces varymg degrees of
mjury, disorgamzation and disintegration of the neuro
lar system fested cl. ily 1 the acute stage

by
1 Muscle Spasm
2 Mental Ahenation of Muscle (Nene muscle
dissociation)
3 Incoordination of Muscle Action
4 Muscle Weakness and Paralysis

Mouscle Spasm, the universal symptom of acute
mfantile paralysis 15 the earliest and most 1m
portant single objectne finding in the disease
This 1s a hypertonic condition affecting the
muscles marked by persistent v oluntary contrac
tion of the muscles affected present n every
case where the diagnosis 1s defimitely established
It 15 usually associated wath pain tenderness and
hypenirntability of the molved muscle Such
muscles  bemng mamtamed m hypertonsc con
traction are unable 1o relax or lengthen and tend
to remam 1n a persistent state of shortening if
untreated
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Mental Alienation of muscle, or pseudoparalysis
15 a condition appearing most commonly 1 the
muscles opposed to those in spasm  Alienated mus
cles appear toneless and incapable of voluntary
contraction but are never pamnful or tender, mdi
cating that they are not the muscles mvolved
durectly by the disease Such muscles become di
vorced or dissociated from the motor centers pre
sumably by some physiological block i the con
timnty of the nervous pathway Effective early
treatment will restore alienated muscles to useful
function

Incoordination of muscle action 1s a condition
frequently associated with muscle spasm and men
tal alienation but represents a disorgamzatton of
the regulating motor centers of the nervous system
The resulting musdirection of nerve mpulses con
siderably disturbs the smooth rhythmic action of
muscles 1 producing orderly and effective jount
motions m the region mvolved Incoordmation be
comes permanent and seriously adds to the pa
tient s disability unless proper steps are wstituted
early 1n the disease to combat the condition

Muscle Paralysis, or partial paralysis represents
a loss of power m all or part of the fibers of 2
muscle and 1s presumably a result of the injury or
destruction of the anterior horn motor cells of the
spinal cord supplymng those muscle fibers This
condition would represent an organic or structur
al mterruption of the nervous pathway from the
motor centers to the muscle Such muscles may
recover to some degree depending upon the se
venity of damage to the anterior horn cells Ac
tual paralysis or complete motor denervation of
muscles however, 1s not a commMaturc of the

disease
A15¢a
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DERINITION AND SYMPTOMS IN THE ACUTE STAGE

For convenence of discussion the course of the dts
ease may be divided into three stages

1

The acute stage dates from the onset of the
disease through the presence of the acute
symptoms

Besides the general constitutional mant-
festations such as fever, headache, vomuting
apprehension and irntability, the speafic
neurc far symp d above
are to be found Noteworthy 15 the presence
of panful acute muscle spasm which may
be of extreme degree and particularly dis
turbing to the patient It 1 of great 1m
portance that treatment for muscle spasm
be promptly mstituted as soon as the diagnosis
15 established 1 order to mabe the pauent
more comfortable as well as to mmmize
the damagmg effect of the spasm Careful
attempts at the preservation of awareness of
non functioning or ahenated muscles may be
started in some cases but due to the fact that
many muscles may be 1 a hyperirntable state
with spasm and that mncoordinate muscle ac-
tions may appear, voluntary efforts on the
part of the patient are definitely to be dis
couraged Under proper treatment the acute
stage may be considered to last usually from
twelve to fourteen days and 15 terminated by
the rehef of panful acute spasm

The convalescent stage dates from the cessa-
tion of acute muscle spasm to the time of
maxumum recovery of the patent

Measures began w the atwie swge for the
restoration of the function of the neuromus.
cular system will be continued and all other
treatment with this purpose will be mstituted
and exploited 1 great detail These measures
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are designed to combat the symptoms men
voned m the opeming paragraph, namely,
to relieve muscle spasm and the ensuing state
of contraction, to restore awareness and func-
tion to alienated muscles, and to combat sub
stitution and incoordmation of muscle action
The convalescent stage varies n length ac-
cording to the seventy of the attack 1n the
mdividual case but 15 usually considered to
termmate at the end of two years This s
the time during which recovery of damaged
antenor horn cells 15 considered to have been
completed and recovery of muscle weakness
from this cause to have reached a maximum

The chrontc stage 15 reached when the
damaged neuromuscular system will be con
sidered to have attamed a stationary level
and maximum recovery by treating the
symptoms to have been effected

A small number of these patients will need
artificial supports but practically all will be
able to walk There 15 often improvement n
functional performance over a period of
years Surgery will axd w the rehabilitation
of selected cases

THE CLINICAL SYNDROME

Infantile paralysis 1s a disease which varies in the
mtensity of 1ts attack All cases_show muscle spasm
and practically all will extubit mncoordination but not
necessartly alienation or muscle weahness Only the
most severe cases will present the chnical neuromuscu
lar syndrome i 1ts entirety From careful study m the
acute stage, 1t 1s evident that the disease 15 one which
1s capable not only of causing weahness but of wide
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spread disturbance of the normal musculo mechanical
action of the body Most noteworthy 1s the hnowledge
that the major portion of the nervous system seems
ympheated and that purely functional disturbances of
physiological activity commonly occur It has Jong been
known that 1n severe cases of the disease there would
be actual destruction of the motor cells of the antenor
horn of the spinal cord with resulting paralysis of the
corresponding muscle fibers True paralysis or muscle
weakness 1s not the most common feature of the disease
and s mn itself not nearly as disabling as other neuro-
muscular disturbances which arc coramonly present
The emphasis which has been placed upon the antenor
horn cell and the apparent paralyss of muscle has
tended 1n the past to obscure the possibility that other
and probably equally as disturbing phenomena might
occur 1 the disease Examination of the acute case
brings strikingly to attention that the paunent suffers
from something more than mere weahness of muscle
The affected muscles are tender, pamful, irntable and
mn spasm, and temporary deformuties are present due
to the pull of shortemng muscles

To follow the untreated patient through convales
cence 15 to se¢ temporary distortions become fixed de
formuties in spite of the bed rest and protection of the
old conventional methods of treatment Lven in the
non paralytic case treated by these orthodox measures,
cunature of the spine was known to occur and to
progress notwithstanding strenuous preventive and cor-
rective mesures Tightened hamstrings, stiffness and
other dbnormat muscle conditions were found years
after apparent recovery from an attack of mfanule
paralysis
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In fact, not only had the real symptoms of the dis
case of mfantile paralysis been overloohed but had
actually been stated by reliable medical authorities not
to occur Furthermore, many of the muscles which
had been pomnted out as being flacaid and perhaps
paralyzed are m reality the normal non affected
muscles These are the alicnated muscles They had
been rendered non functioning by previously unrecog
nized aspects of the disease Treatment had therefore
been directed mnto the wrong channels and for cond:
tions which did not exist

1 The Nature of Muscle Spasm and tts Effect upon
the Neuromuscular System—Spasm 1s a condition af
fecting muscle, appearing at the onset of chimceal symp
toms of the disease of infantile paralysis mamfested by
hypertonictty, pam and hyperirntability of the involved
muscles It 15 the earliest objective symptom of the
disease as evidenced by the common complaint of pan
and stiffness of the nech It 15 present n the muld so
called abortive and non paralytic types of cases Spasm
may affect any of the sheletal muscles of the body
The condition 1s present mn every case of infantile
paralysis While 1t predomunantly appears i the pos
tertor muscles of the body especially the nech, spune
hamstrings and gastrocnemn, it may and frequently
does attack the antenior muscles, particularly the mnter
costals, pectorals, biceps brachn abdommals and
quadriceps Spasm may appear 1n single muscles but 15
more apt to affect a group of muscles associated with
a jomt motion or action of the body Spasm 15 ann
soluntary tendency on the part of the muscle to con
tract and shorten itself The condition 1s very often
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associated with pam and tenderness of muscle, and
the muscle 1s hypenrrtable to stretch To reheve the
pan and muscle tenston, the patient assumes various
attitudes which allow the muscle to shorten, and 1t 1s
usually unnecessary to examme the patient 1n detail
to determune the presence of spasm The patient flexes
the hup upon the body where spasm 1s present in the
tup flexors The arm 15 frequently held flexed at the
clbow where spasm 1s present m the biceps brachu
The head 1s often held in retraction where spasm 1s
active 1n the posterior nech muscles The patient may
be forced into exaggerated lordosis or even opisthot
onus by spasm of the postenior spmal muscles Many
other mstances might be mentioned but the examples
given serve to emphasize the fact that spasm 15 the
condition affecting the muscles 1n mfantle paralysis
The ongin or cause of muscle spasm n nfantle
paralysis 1s not at this time known Spasm with pam
15 a symptom appearing early and may be the only
symptom 1n the mulder cases In the more severe at
tach, paralysis follows spasm but 1n this case the spasm
1s the prelude to oncoming paralysis in the muscle
affected  From this standpomt, the most logical theory
for the origin would lie m the supposition that spasm
1s merely evidence of hypertonicity or increased tonic
mneriation due to uritation of the motor cells of the
cord and that paralysis will follow if these nerve cells
are sufficiently 1njured or destroyed Unfortunately for
this theory 2s a single explanation, spasm or shortening
usually persists even m those muscles which become
permanently paralyzed with apparent complete de
struction of the corresponding motor nerve cells m the
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spinal cord  This has been observed where paralysis
15 exhibited within a day or two of the onset of symp
toms of the disease, but m the exceptional case where
fulminating paralysis appears very early and 1s wide
spread the stage of spasm may be flecting and be un
detected  Mere hypertomeaty of muscle 1s msufficient
to explain the series of destructive events which appear
in the affected muscles 1n untreated mfantile paralysis

Muscle spasm 1s frequently observed mn other dis
orders of the neuromuscular or sheletal systems of the
body but the spasm of nfantile paralyss 1s not sumlar
m behavior Usually spasm of muscle i other disorders
1s relieved by removing the underlying cause responsi
ble for the reaction i muscle, leaving the muscle
tissue 1tself quite normal, and only if the muscle has
been m spasm for a long pertod of tune 15 even adap
trve shortening apt to be permanent

The muscle spasm of mfantile paralysis does not
completely relax under deep general anesthesia  If un
treated 1t can destroy muscle ussue  Thercfore, while
1t seems logical to assume that spasm may be mutiated
mn the central nervous system because 1t anticipates
paralyss, the conclusion that some concomitant proc
ess 1s taking place in the muscle 1tself seems unavord
able This may be primaniy a direct attack on the
muscle by the virus or 1ts product at the myoneural
Junction or through the bloodstream but whatever
the mode, the end result, f spasm goes untreated, 15
frequently a sertous modification m the muscle sub
stance A secondary consideration 1s that of altered or
dimmished blood flow through a muscle in spasm caus
g an ischemia or anoxia
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In the acute stage the affected muscle 15 painful and
tender and has almost the attributes of an acute n-
flammatory condition Untreated spasm destroys the
delicate muscle ussue, causmg atrophy, fibrosis, even-
tual loss of power and permanent contractures The
late effects of untreated spasm resemble mn some re-
spects the 1schemua of artenal occlusion The fact that
spasm 1s relieved by morst heat only by treating the
specific area of involvement would tend to bear out the
contention that a Jocal process is taking place n the
muscle

Under treatment, the stage of acute pamful spasm
i muscle will usually subside within two weeks Some
tendency for the muscle to remain 1 a shortened con-
dition or contraction, especially 1f treatment has been
delayed, may persist for weeks or months It 15 worth-
while for the sake of clanty to define the terms of
spasm contraction and contracture, muscle conditions
related to cach other Spasm 1s the punful hypertome
affection of muscle present 1 the acute stage of m-
fanule paralysis and 15 distnguished by exaggerated
tonus or hypenrritability of the muscle to stretch A
muscle m contraction followmng spasm 1s temporanly
shortened and may be shightly painful to stretch but 1s
without exaggerated tonus  Such muscle 1 hypertomc
contraction will ¢ entually assume full length with ade
quate treatment A contracture 1s the end result of un-
treated spasm and indrcates that the muscle 1s perma-
nently shortened  Fibrosis and actual shortening of
muscle tissue has occurred  Such muscles may still be
somew hat pamnful to forceful stretching but there 1s no
evidence of hypertonicity
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The Effect of Spasm upon the Muscle Involved—
Spasm if untreated has serious effects upon the future
action of the muscle mvolved as well as upon the as
soclated structures

(2)

(c

Untreated spasm by destroying muscle tis
sue causes atrophy and loss of strength n the
muscle because of reduction 1 the number
of contractile elements If allowed to con
tinue the final result 1s frequently a fibrous
mnextensible non elastic mass This 15 espe
ctally apt to be the result when spasm ap
pears simultaneously m muscles opposéd to
each other in action

Muscle depends for its function upon an
ability to Iengthen and shorten atself Nor
mally m contracting a muscle 1s able to
exert 1ts maxmum force starting from the
positton of full extension The effect of spasm
15 to shorten a muscle and the result of this
process 1f allowed to develop 1s to lessen the
ability of the affected muscle to give a force
ful contraction because part of its potential
action has been taken up by the shortening
Frequently such shortened muscle 1s noted to
have lost the smooth graduated rhythm of its
actron and appears to function as a single umit
when attempting contraction In other 1
stances there 15 fasciculation and tremor on
effort The coordination of the mdwidual
umits within the muscle 1s disturbed and con
sequently the action of the muscle 1s less ef
fectrne

Spasm 1f untreated causes permanent short
ening of muscle fibrosis and eventual con
tracture These fibrous structures pull upon
the articulated sheleton and cause deformt
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ties Shortened hmbs often result because of
the mechanscal action of these fibrous tissues
1n not allowsng the sheleton to grow 1 length
Suffness 15 entirely a result of shortened
muscles due to untreated spasm The limita-
ton of jomt motion restnicts the patient’s
actnvities and dwables hum, although he
woutd not appear to have deformities m the
strict sense of the word

o

In additon to the effects just mentioned, muscle
spasm 15 assocsated with, and 15 m part respousble
for, changes in the behavior of the other muscles in the
region affected Alienation frequently appears i the
opponent of the muscle mn spasm, and coordmation
of the acuon of adjacent muscles 1s apt to be disturbed

2 Mental Ahenation of Auscle —The disease of -
fantile paralssis 55 apt to disturb the normal physiolog-
ical actnaty of the nenvous system and cause purely
functional disorders to appear Muscles opposed to
those m spasm frequently cease functioming, drop from
the patent’s consciousness and beceme ahemated or
divorced from voluntary actton These are the muscles
which were formerly thought to be the flaced par-
alyzed muscles charactenstic of the anterior horn celf
destruction of the discase Such muscles are never pan-
ful or tender  Alienated muscles are examples of the
effect of a physiologreal block m the motor pathway.
They have merely ceased to function and become tem-
porarly dissoctated from the nervous system by the
action of the disease and m some nstances as a direct
vesult of the effect of spasm of the opposing muscles
Even the tendon reflexes of such muscles disappear and
the ahenated muscle has the appearance of having
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been paralyzed Alenated muscles do become per
manently paralyzed and atrophied if steps are not
taken early to restore such muscles to action An
alienated muscle 1s usually recognized by the fact that
its opponent 15 1 spasm and tending to shorten

It 15 obvious that splinting 1n a position of rest could
not be the treatment for the alenated, non functioning
muscles To do so would only serve to put tension upon
and to further irntate the opponent 1n spasm which 1s
really the affected muscle It 1s possible, however, that
a non functionmg muscle 15 actually paralyzed, but in
this case the majority of the muscles m the region
mcluding those opposed to each other, will prove to
have been rendered permanently inactive by the de
structive effect of the virus upon the antersor hom
cells of the spmal cord The alienated muscle can
usually be distinguished from the paralyzed muscle by
the fact that the ahenated muscle may be made to
extubit a shght amount of tonus Stimulatng such
muscle by flesing the appropriate jomnt several tunes
will frequently cause the tendon of the muscle to be
come wvsble by virtue of the tonus excited m the
muscle tissue  The truly paralyzed muscle fails to
exhibit this objective finding

The exact mechamsm of the process of alienation
1s not clear It 15 possible that all non functioning
muscles are rendered so by the action of the virus upon
the corresponding spmal anterior horn cells or upor
the motor tracts The fact that the alienated muscle
1 so mvarably the one opposed to the muscle m
spasm would seem to ndicate that the two condmcn;
are related to each other m origin or m the effect of
one upon the other There 1s probably no smgle cause
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for the condition of alienation of muscle, but at least
four mechanisms offer possible explanation

(a)

Reflex pan nlubiton of muscle action —
In any explanation of alienation of muscle
the factor of pain must be kept mn mind be
cause of the possible reflex effect upon the
action of muscle  Pain may be an mportant
factor 1n causing alienation  Nature protects
the pamful structure, n this disease the mus-
cle m spasm, by whibiting the action of all
adjacent muscles which mught, by contrac
tion, 1nerease the pamn 1n the muscle m spasm
Consider the leg for example, the gastrocne
mus in spasm causes a direct foot drop
If the gastrocnemms s pamful the an
terior tibial will certainly make no response
to voluntary effort because to contract the
anterior tibial 15 to stretch the gastrocnemius
and increase the pan The antenor tibal 1s
therefore dissociated from the motor centers
and becomes alienated

Stretching of the alienated muscle —Certain
muscles normally contract from an estab-
lished resting length Persistent elongation of
the muscle beyond this resting length, due
to spasm 1n the opponent, interferes with
the ability of the muscle to respond to stumult
and such muscles may eventually be aban
doned from the motor pattern An example
1s the tibalis anterior muscle which may be
placed 1n a position of continuous stretch by
unreleased spasm of 1ts opponent, the gas-
trocnemius, 1n the condition of direct foot
drop

Braking efect of the muscle n spasm —
Failure to rcheve spasm, with the resulung
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Ppersistence of muscle shortening, restrams the
action of the opposing alienated muscles The
shortened muscle serves as a brake upon 1ts
ahenated opponent and so mechanically m
terferes with function that voluntary efforts
at contraction are further senously discour
aged

(d)} Reciprocal wnnervation of muscle—This
theory depends upon the hypothesss that
spasm 1s the result of a continuous discharge
of contraction producing mpulses 1ssuing
from the antenior horn cells of the spual
cord According to the law of reciprocal
mnervation of muscles, the opposing muscle
to the one m sudden spasm would not only
fail to recetve impulses for contraction but
would, 1n fact, recerve impulses for the op
posite action, extension The motor path to
the non-functioming muscle 15 thus mter-
rupted temporanly and 1s known to remam
so unless steps are taken to restore this con
tact and the physiological continuity of the

brain pathway
From the foregoing discusston 1t 1s apparent that there
are logical and acceptable explanations for the con
clusion that ahenation of muscle 15 a functional process
based upon disturbance of the physiological contmnuity
of the motor tracts between the conscious voluntary
bramn and the muscle While 1t 15 conceivable that the
virus 1s able to set up such a block by direct action
upon the motor paths or upon the anteror horn cells
of the cord, one would expect such mterruption 10 be
temporary and the corresponding muscles to resume
function spontaneously as the disease process b the
spinal cord subsides On the contrary, the alienated
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muscle fails to resume function and undergoes progres
sive atrophy much lihe true paralysis unless the spasm
1 the opponent 15 treated and prompt steps taken to
restore awareness of the ahienated muscle 1n the pa
tients consciousness The condition of alienation of
muscle 1f unrecognized will thus matenally add to the
disality of the patient 1n his final recovery The
proper treatment for restoration of such muscles will
be described 1n appropriate chapters dealing with the
neurornuscular systemm

3 Incoordination —The thud finding 1n the disease
of mfantide paralys:s which causes disorganization of
the neuromuscular system 1s that of mcoordmation of
muscle action This 1s a condition ansing m the central
nervous system in which the regulation and direction
of nerve impulses 1s upset so that the natural rhythmic
and cooperative action of associated muscles 15 dis
turbed The muscies concerned are otherwise normal
and retan full power of contracthion but the misdirec
tion of nerve impulses makes muscular actnity meo
ordmnate and meffective The condition may be ex
pressed climcally m different ways yet in any case the
defimtion implies that the process 1s 1n no way con
cerned with the vohtion or will of the patient but
rather 15 a disorganization of the regulating centers
and nerve pathways directly attnbutable to the dis
ease process itseli Undoubtedly the presence of pamn
and spasm in certain muscles tends to encourage the
establishment of incoordination nevertheless the con
dition 1f untreated persists after the refease of spasm
and hence must be considered to be a disturbance of
the nerious system proper probably of the sensory

55



TxE Kenny CoNCEPT oF INFANTILE PARALYSIS

motor arcs at the site of the lesion Practically every
untreated case, including the mild or non paralytic,
will show evidence of the symptom of wmcoordination,
and the condition will persist after the supposed recoy-
ery of the patient  Exammation of such patients fre
quently shows opposing muscles attempting to contract
together to produce a given motion with the result that
the motion 15 poorly performed In other mstances,
there can be noticed an mvoluntary action of muscle
quite unrelated to the motion sohcited by the examiner
For example, the hamstrings frequently contract when
the patient 1s requested to plantar flex the foot although
the calf muscles themselves will be found to be strong
and perfectly adequate to perform the motion Muscu
lar actity n the untreated case 1s spasmodic and
poorly controlled and the patient lacks rhythm n hus
motions because of the musdirectton and confusion of
nerve impulses

Incoordmation 1s not to be confused with substitution
of muscle, a condition under the control of the will of
the patient m which he attempts to replace a weak
or paralyzed muscle with one which 1s stronger Sub
sutution must also be prevented because 1t will en
courage the estabhishment of mcoordmation m the
muscles of the region More than that 1t will prevent
the recovery of the weak or non functioming muscle by
directng the impulses to the muscle being substituted
and hence malkes the condition of alienation perma
nent The condition can best be illustrated by consder
ing the shuulder jomt as 2 typical example If for any
cause the deltord 15 unable to abduct the extremity the
patient will attempt to simulate abduction by subst
tuting the trapezws, elevating the shoulder and rotat
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mg the scapula Movement of the arm away from the
body then depends upon the fixation of the humerus
i the glenod cavity of the scapula The fixation 15
often done by the pectoralis major the adductor of
the shoulder which should never contract for normal
abduction It 15 obvious that to allow or encourage the
patient 1n this action 15 to remove the posability of
ever restoning function to the deltoid or the correct
muscle action to the part Every muscle action must
be correctly restored to the motor center by careful
re education 1f proper rhythmic action 1s to ensue

‘The condition of incoordmation can be prevented if
the case 1s treated 1n the early stage of the disease  The
method of dealing with the problems of mcoordination
and substitution will be taken up m the approprate
chapters dealing with the ncuromuscular system

4 Muscle Paralysis —The virus of mfantile paralysis
once having gained access to a susceptible host appears
to have an affimity for nervous tissue All parts of the
nervous system have shown evidence of attack by the
disease but the spinal cord has recened the most at
tention from medical nvestigators because of the ob
servable effect of damage to the cellular structures
of the cord The mjry and possble complete
destruction of the anterior horn motor cellsis considered
clintcally evident by loss of function in the muscles
supplied by thosc nerve cells  This may be a tran
sient condition the muscle recovenng function as the
inflammatory process 1 the cord subsides In the
most severe instances where there 15 actual damage
and destruction of the anterior horn cells there will
result permanent and irreversible loss of contractibility
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n the muscle tissue supphed by the corresponding mo
tor cells Thus represents an organic or physical block
m the motor pathway for which there 15 no known
therapy The circumstances of jury and recovery of
the anterior horn cell appears to be purely a matter of
chance for there 15 no known means of modifying the
attach of the virus upon the nervous system

Some recovery of the mpured motor cells 1s nsually
expected 1n most cases of mnfantile paralysis as the
mflammatory process in the cord subsides This s
cliucally evident by resumption of contractile function
m the correspondmg muscles as nerve pathways are
restored  Recovery of myured anterior horn cells may
take place over a long pertod of time ~ Ulumate func
tron of the muscle will be dependent to a very great
degree upon the state of the muscle tissue when nerve
mmpulses are agam delnered to the muscle  The nerv
ous system after all merely serves to delver impulses
to the muscles i order that mobility may occur  Mus
cles which have been allowed or encouraged to become
shortened or to have become atrophied fibrosed and
melastic through the process of spasm will have very
Iittle usefulness even though recovery of the anteror
horn cells 15 complete The relationship of spasm to
the condition affecting the spinal cord structures has
been mentioned

Most logcally spasm of muscle would appear t©
occur as a result of some writating process molving
the motor cells of the cord and would represent merely
a preceding symptom to the paralysis which would
follow 1f the motor cells were sufficiently damaged
The fact that spasm and shortenng of the muscle per
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sists even after complete destruction of the motor
cells m mfantile paralysis suggests that there 15 a
concomutant direct attach upon the muscle ussue by
the virus or 1ts product  There 1s always the possibhility
that anterior horn cells are only temporaniy disabled
and will resume function  Treatment designed toward
relieving spasm, prevenung shorteming and contrac
tures, keepng the muscle tissuc 1n a state of health and
good nutriion and receptive to nerve stimubt will
reduce paralysis and will be of great mmportance m
the resumption of useful muscle function when the
nervous system has recovered from the disease

Suntvary

Infanule paralysis 1s neither a simple disease nor
one completely understood The destruction of anterior
horn cells of the spimal cord 1s certamnly not the princt
pal nor most important charactenstic and does not ex-
plam the presenting symptoms of the disorder From
the discussion presented, nfantle paralysis affects
both muscle and nerve tissue and 15 a disease capable of
widespread disor of the neur sys
tem  The condihon of muscle spasm 15 the symptom
common to all cases Untreated spasm destroys muscle
tissue and 15 the cause of contractures, stiffness and de-
formities  In addinion, the patho physiological symp
toms of mental alienation of muscle and inceordmation
of muscle action mmplicate the more highly orgamzed
portions of the nervous system  Paralysis 1s unfortu-
nately a feature of the discase but paralysis proves
after all to be a mnor consideration 1 most cases of
mfanule paralyss Muscle spasm, mental alienation
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and 1ncoordmation are far more damagmng to the
bodily mechanics  Acceptance of these true symptoms
forms the real basis on which the disease can be
studied and an effective treatment for the disease can
be designed Only meticulous attention to all of the
disturbed structure can reduce the evil after effects of
the disease
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CLINICAL CONDITION

Examunation of the Patient Detectron of Spasm
Analysis of Newromuscular Conditions

L R T T
H

InraNTILE PARALYSIS 15 & disease whose mam char-
actenstic i the acute stage s that the affected muscles
are 1 a state of spasm  The condition appears easly,
m association with the symptoms of general systemic
mfection such as fever headache vomting, restless-
ness and imtability  Stuff neck, commonly men-
tiened as a dragnostic symptom of the dwsease, 15 a
charactenstic example of the muscle condition  Cer-
tam of the other sheletal muscles arc always affected
bv the same disturbance and in some cases smost of
the muscles of the body are mohed Patents ex
hubiting respiratory distress are usually suffering from
the effects of spasm of the respratory muscles  Even
m the bulbar case, where the virus directly attacks the
vital centers, the muscle spasm commonly present m
the segion of the head, nech and thorax contrbutes
to the distress and may be the factor determming the
sunvval of the patient  Spasm 15 a condition largely
responsible for the apparent loss of power mn muscles
and also, sf untreated, wall result 1 permancent muscle
damage, stuffness and sheletal deformities Smee an
appreciation of is presence, immediately that the dis
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ease 15 diagnosed, 15 necessary m order that prompt
steps can be taken to msure recovery of the disturbed
musculature, 1t 15 Very mportant that the means of
detecting the presence of muscle spasm be under-
stood

The condition of muscle spasm m the acute stage
of infantile paralysis appears almost to have the prop
erties of an acute inflammatory process capable of
causmg serious and permanent changes m the muscle
substance It 1s therefore necessary to observe the
greatest possible respect for this tissue 1 order not to
mcrease the damage In short, the exammation of
the patient should not wnclude stretching, squeezng
or mampulation of the affected muscles nor should
the patient be requested to make any voluntary ef-
forts at contraction of muscle

It 15 recognized that certam muscles, noticeably the
opponents of the muscles 1 spasm, have become non
functioming  This 1s of no ymmediate concern since
these non-functioning muscles usually are simply ahen-
ated  Such muscles, however, cannot be restored ex
cept by first treating the condition of spasm in the
opponent  Attempts to determine the presence of
absence of contractile power m muscle are therefore
not only impossible and of no value, but they have
the serious effect of mcreasing the spasm mn the affected
muscles Under no errcumstance should the acutely it
patient be encouraged to contract any of his muscles
for the purpose of recording the so called muscle test

Spasm manifests its presence I ways which art-:
easily moted without detaled exammaton Inspec
tion or observation alone usually suffices for the pur
pose of analys:s of the muscle conditson Lssted below
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are the most common ndications of the presence of
spasm
1 Pain —Muscles 1 spasm are frequently paimn-
ful, especially 1f the spasm 13 severe Pam 1s
an mfallible gwide to spasm and the appear-
ance of pan demands that the area be mspect
ed and attended for the condition of muscle
spasm
2 Increase in the Plastic Tone of the Muscle —
Thus 15 really an carly finding, occasionally de-
tected precedmg the appearance of true hy-
pertomc spasm  The examimer, on lengthen
g the muscle by putting the jont through
a range of motion, 1s aware of a feeling of re-
sistance simlar to that of stretching India
rubber Power 1s still present, and the mus-
cle 15 not painful, but the finding of this pe-
culiar rubbery sensation indicates that spasm
will appear and that the muscle will probably
become paralyzed
Involuntary Shortening of the Affected Mus
cle—This 15 characterstic of all muscles m
spasm  The effect of shortening of the mus-
cle 15 to limuit the normal range of motion of
the jomt However, the shortening process
also causcs the following visible changes which
are practically as rehable and should be de-
pended upon becausc they elimmate the neces
sity of disturbing the sich patient
{a) The tendon of the affected muscle may be
caused to stand out more promnently
because of increased tone of the muscle
(b} The shin folds over the affected muscles
or their tendons are abnormal in appear-
ance  The dhan crcases tend to be less
marked 1n some cases and the grooves to be
exaggerated m others
{¢) The muscle belly 15 changed 1n contour,
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bemg more pronunent early, but with a
tendency to flatten and become narrow
with the persistence of spasm

Dssturbance 1 boddy alignment  The
pauent 1s caused to assume varyng ab
normal postures due to the mechamcal
pull of the shortened muscle upon the ar
ticulated sheleton In some cases the pa
tent voluntauly adapts hus lying posture
to the position of comfort by relieving
tenston m the pamful muscles

(d

=

Persistent disahignment of the body or a part gnes
us the most useful clue as to the presence of spasm
While indnidual muscles frequently go mto spasm
alone, 1 most cases the group which 1s assocrated
m the performance of a gven motion are apt to be
mvolied together The component parts of a group
may not have the same degree of spasm  Eather head
of the gastrocnemus muscle, for example, may have
a greater degree of spasm than the other, and the re
sulting unequal pull will cause a distortion i the
normal alignment of the heel  The paied extensor
muscles of the trunk frequently exhibit spasm on one
side more than the other, and the resulting bowmng
of the spme toward the side of lesser spasm will be
come a permanent cursatme unless proper steps are
tahen to rehese the condiion of spasm  Other
deformities which were common to the orthodo¥
method of treating the disease were the result of per
sistent unreheved pull of the shortened muscles upon
the sheleton by unobserved and untreated muscles i
spasm m the acute stage of the disease  Some of the
more common examples of the condition wall be men
traned
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ANALYSIS OF \fUSCLE CONDITIONS

Detection of Spasm by Observation of Disturbed Bod
ly dhgnment

Head Held wn Extension  Stiff Neck —This con
dinon 15 caused by spasm of the postenior neck
muscles and 1s usually present in every case In
some 1nstances, the spasm 1s so severe as 0 causc
actual retraction of the head, a position which
senously interferes with breathing and swatlow
mg It will be found that the sulcus or groove
from the base of the shull has become deepened
(Figure 1) and that the muscles on ether side
are hard and contracted The supime patient
15 unable to rase his head because of the short
ened posterior nech muscles When requested to
do so 1t will be noticed that he attempts to use
the chin The sternomastoid muscles may have
become completely alienated and gne no sign
of contraction The platysma muscle substitutes
but pulls the comners of the mouth downward
while the forehead falls backward (Figure 2)

Head Held in Lateral T'lexton —Sesere spasm
of one side of the upper trapezus will cause the
head to be flexed to that uide of the scapula 15
fixed The affected muscle 13 easily palpated as a
firm structure 1 the posterior lateral nech  The
sternomastord of the opposite side 15 frequently
caused to be ahenated

Rotation of the Head —This condition 15 caused
by spasm of the sternomastoid muscle, which will
be found to stand out prominently on the mide
opposie to that to whch the face »s turned
These muscles, which are accessory muscles of
respiration are frequently 1n spasm i conditions
affecing the imspiration of air  (See chapter
on The Respiratory System )
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Figure 1 Acute nfanule paralysis  Contracted uppet
trapenus and exaggerated sulows Spasm of the postecior
neck muscles prevents forward Hexion of the head
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e

Figure 2 Attempe by the panent to raise hus head when

the posterior neck muscles are in spasm  The platysma

contracts and pulls the corners of the mouth downward
ame patient a3 Figure 1)
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Protrusion of the Mandible —Spasm of the rectus
capitis postertor accomparsed by spasm of the
platysma would be evidenced by the head drawn
bachward and the chin downward This would
give the patient an abnormal bite wath protrusion
of the mandible

Forward Cupping of the Shoulder —The pector
al muscles are responsible for this disturbing con

dition  Spasm of the pectoralis major mahes
abduction of the shoulder pamful or even 1m
possible and the opposing deltoid muscle may as
a result resign sts power of contraction and ap
pear paralyzed (Figure 28) The scapula 1s
frequently pulled forward and rotated cansing
the rhombowds to be stretched and lose power
Also the muscle fibres of the pectorals are to an
extent mungled with those of the mtercostales and
spasm of the pectoralis will interfere with the
action of the respiratory muscles (See chapter on
The Respiratory System )

Elevation of the Shoulder —The distance from
the ear to the shoulder 15 shortened by spasm of
the upper trapezius muscle  The muscle can be
palpated and 1s hard and contracted The scap

ula 15 caused to be elevated and rotated mter

fering with the action of the rhombods and the
latissimus dorst

Spune Held in Extension —The posterior spmal
muscles are almost always i spasm 1n acute 1

fantile paralysis In some cases the condition 13
so severe as to force the patient nto opisthotonus

Persistent shortemng of the posterior muscles pre

vents the patent from coming to a sitting post

tion and frequently leads to a mustaken diagnoss
of weakness of the abdommal muscles hen
the patient 1 sat up he assumes the tripod FO:;]
tion (Figure 3) Unsymmetrical lordosis wi

one side more arched than the other 1s due t0
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N
Figare 3 Acute infantide paralyms Spaui1 of the poster or sp nal raus
cles prevents forward flexion of the body Permanent lordosis will
result 1f the muscles arc not relemed

o
P Yo

Figure 4 Acute infanule paralyss  Efiect of spasm of the nght
quadeatas lumborum muscle  If untreated, the patent will have a
structural seohiosis
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Figure 5 Acute infanule paralysis  Spasm of the sartorius muscle

causes the pelvis to drop or tip forward This will Tesult in @ perma
nent deformuty unless the muscle condition 1 treated

Jes
Jyns Spasm of the ihopsoas musc
forward and the back to asch

Figure 6 Acute wnfantde pars
causes the pelvis to tip
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spasm of the quadratus lumborum corresponding
to the more arched side (Figure 4)  Persistent
lordosis due to shorteming of the ihocostales lum
borum will stretch the abdomnal muscles beyond
their normal resting length causing them to lose
power and become ahenated -

Pelvic Drop or Forward Tipping —This condi
tion 1s usually caused by spasm and shortening
of the sartorius muscle which will be observed
to stand out or be palpable as 2 ught structure
just distal to the anterior superior spme of the
pelvis (Figure 5) If the sartorius 1s not m
spasm the posiion of forward tippmg of the
pelus 15 probably due to spasm of the hip flexor
muscles (Figure 6

Pelmic Tut Lateral or Upward — Abdomunal
muscle spasm occurring 1 mfantle paralysis has
frequently resulted n the mistaken diagnosis of
acute appendicitis  Bilateral spasm causes the
pelvis to tip upward flatteung the spme  More
often the spism 1s umlateral causing the pelvis
to be pulled upward on the affected side and to
tilt to the opposite side  An apparent leg short
eming will appear on the side in which the ab
dommal muscles are in spasm (Figure 7)  The
antenor supenor spine of the pelvis will be noted
to stand out prommently i the condition of ab
dominal muscle spasm with shorteing

Rnees Held 1n Flexion —This position 15 usually
assumed by the patient to rehieve tension m the
hamstring muscles which are always in spasm
Shorterng of the hamstrings m spasm mterferes
with action of the opposmg quadnceps (Figure
8) and the quadriceps may become ahenated
Spasm of the hamstrings 1lso causes a decrease in
the depth of the gluteal crease of the buttock
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Figure 7 Pelvc tlt and apparent leg shortenng
due to spasm of left abdominal muscles {un
treated case after thirteen months)



Cunicat Covorrion

Figure 8 Acute mlantile paralyss Spasm of the ham

stnng muscles prevents extension of the knee (In the

untreated case, these structures are frequently found
sull 1 shortened condition years later )
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Widening of the Natal Cleft —Spasm of the glu-
teus maximus causes the buttochs to be separated
widening the natal cleft, and 1n extreme cases 1t
may be observed that the anus 1s actually exposed
The buttock 1s flattened by spasm of the gluteus
maxumus and the gluteal crease 1s diminmshed

Lower Extremuty tn External Rotation —This con-
dition 15 usually caused by spasm of the tensor fas
cx latz m conjunction with spasm of the b
ceps femoris  Spasm of the tensor alone causes
the knee to assume a valgus positon  The con-
dition of spasm of the tensor fascie lata 1s eas
1ly overlooked but palpation of the tight iliotibial
band laterally just above the hnee confirms the
presence of the spasm and shortenmng of the
muscle
Direct Foot Drop or Equinus —Spasm of the calf
muscles as a group cause this condition It will
be found impossible to dorsflex the foot even
with force and an attempt to do so will cause
pamn 1n the calf The opposing anterior tibral
muscle, bemng persistently pulled beyond its nor
mal resting length, becomes alienated and ap
pears to have no power The patient frequent-
ly attempts to relieve spasm and pam in the gas-
trocnemius by flexing the knee  Permanent equu
nus deformity wl result if the condition of spasm
affecting the calf muscle 1s not relieved by proper
treatment
Heel Held 1n Inversion or Supination —The mdt
vidual parts of the calf group may go into spasm
independently and cause disalignment of the foot
or heel according to the muscle part involved Per-
sistent supmation of the heel 1s the result of spasm
of the medial head of the gastrocnemus The
peroneal muscles are caused to become alienated
A varus deforrmty will eventually result if the
spasm 15 untreated

4
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Heel Held in Eversion or Abduction ~—Spasm of
the lateral head of the gastrocnemus 1s responsi
ble for this posiion  The anterior tibial and pos
tertor tibial muscles are usually caused to become
alienated by bemg persistently removed from
therr normal resting lengths A valgus deformty
of the foot will eventually result if the muscle
condition 1s not treated
Foot Held in Dorsiflexion —This condition 1s due
to spasm of the ubiahs anterior muscle (Figure
9) The opposing gastrocnemus muscle becomes
alienated ~ Failure to treat the muscle condition
will eventually result 1n a calcaneus deformity and
permanent nversion and adduction of the fore-
foot
Other examples could be mentioned, as spasm 1s a
condition which may affect any of the skeletal muscles
of the body m the acute stage of mfantide paralysis,
but those cited are some of the most commonly ob
served Careful watch of the entire body must be mamn
tamed at all times for the appearance of abnormal
alignment, as spasm may occur it muscles which were
presumably not affected at the time the patent first
came under observation  Prompt steps must be taken to
relieve the muscle condition A delay as long as three
weeks may mean irrevocable harm to the muscle tis-
sue Correction of these deviations of alignment by
force, as m applyng splints or casts, 15 obviously not
a ranonl procedure  Muscle in spasm has exagger-
ated tonus and responds to stumulation as does any
other irntable tissue, that 1s, by becoming more 1rritable
and increasing the spasm  The proper application of
moist heat to the area affected, as will be described in
the succeeding chapters, will accomplish the desired
relaxation of the muscles n spasm and wiil ehmmate
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the possibility of the occurrence of any permanent de
formity T can not be dered as com
plete until all muscles have been restored to full length
as evidenced by complete and unrestricted range of
motion 1n every joint of the body

As the acute muscle spasm subsides under treat
ment 1t becomes possible to examine the state of all
of the disturbed neuromuscular system It wall be re
called that infantile paralysis 1s a disease character
1zed by mental alichation of muscle incoordmation
of muscle action and by muscle paralysis m addition
to the symptom of muscle spasm

D of Mental Al —The condition of
spasm 1 a muscle 13 associated with a disturbance in
the physiological behavior of 1ts opponent as a result
of which this muscle 1s caused to become alienated or
divorced from the voluntary motor center  The pa
nent loses awareness of the non functioning muscle
When 1t 15 noticed that a muscle has lost 1ts power of
contraction the first procedure 1s to obsenne wheth
er the opposng muscle or group 1s m spasm and
1f so 3t may be assumed that the non functioning mus
cle 1s alienated  An alienated muscle suffers from a
physiological mnterruption in the motor pathway Such
muscle was considered by orthodoxy as typical of the
flacad paralysis of mfantile paralyss for which
sphnting 1n a position of rest was designed  In reality
this muscle 15 the non affected muscle It may be
recognized by the followng points

1 The alienated muscle s neither pamnful nor
tender
2 Its opponent is usually 1n a condition of spasm
and frequently there 15 a disahignment of the
7
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contracting the posterior nech muscles and push
himself up It 15 obvious that attempts to restore the
anterlor nech muscles would never succeed but rather
would alienation of these muscles become permanent 1f
the 1mpulses designed to stimulate these muscles were
always directed to the opposing posterior nech muscles
Substitution of muscles encourages mcoordination m
the region and must never be allowed ~ Although power
1s Jacking m some of the muscles every muscle m a
reaction must contract m its rhythmic sequence even
if 1t does s6 only 1 the mund of the patient if coordina

tion 1 to be restored

Incoordmnation 1s really of two types

1 That occurring from msdirection of nerve
1mpulses to otherwise normal muscles This
type of incoordination has just been described
and 15 evidenced by
(a) Opposing muscles contracting simulta

neously in attempting to perform a
gven mos ement
(b) A muscle incoordinately attempting to
perform the primary action of another
muscle although this muscle 15 stself
strongly acting

Incoordmnate contraction of muscles not

concerned with the given jomnt move

ment

(c

9 That due to msdirection of the nerve mm
pulse to the muscle fibers within the mnds
vidual muscle iself

The second type 1s most apt to appear it those mus
cles which normally have the abihity to pull from erther
end as for example the sternomastords and the ham
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stungs The patient may expend most of the potential
power of a muscle by mistakenly pulling from the ongin
rather than from the nsertion for the action desired
The attendant must observe these muscles to be sure
that they pull mn a smooth, graduated manner from
the point of mmsertion  An incorrcet action 15 evi-
denced by a bunching of the muscle belly at or near
the origin of the muscle when the patient attempts to
produce a motion at the opposite end or nsertion of
the muscle The hamstring group, in performing knee
flexion, 1s apt to show this behavior and the observer
will note the incorrect action by the sudden contrac-
tion of the muscle belly near the tuber ischu rather
than the normal smooth graduated pull begmnming
from the tendons at the knee

Where the bony attachments at both ends of a
muscle are movable, the muscle may even expend 1ts
cffort m actually producing motion at the opposite
end to that desired The sternomastoid muscle is a
typical example The incorrect action when trying
to forward flex the head will be observed by _the fact
that the chest 15 caused to raise rather than the head
to flex when the muscle contracts

Detection of Paralysis —It 1s impossible to deter
mine early n the disense of infantile paralysis whether
or not actuil paralysis 1s present  The mere fact of
loss of ability to contract a muscle does not necessa-
nly mean injury or destruction of the anterror horn
motor cells of that muscle Aost non functioming
muscles are merely alienated 1 association with the
presence of spasm n the opposing muscle  Reaf pa
ralysis when at appears has the tendency to affect all
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of the muscles of a region of the body mcluding the
opposing muscles The condition of spasm precedes
the onset of paralysis 1 a musdle  Spasm present n
both of the muscles opposed to each other 15 an un
favorable sign and frequently means that paralysis
will eventuate i both  Absence of contractle power
1t both of the opposmng muscles noticed when the pa-
tient first comes under observation, usually 1s mdica-
tive that spasm has been present and spasm may or
may not still be present m one or both of such mus.
cles  Determination of paralysis 1 any case 1s only
possible and acceptable after complete relief of spasm
and after all attempts at restoration of function of mus
cles have failed to elicit voluntary contractile response
The detection of paralysis, therefore, does not constitute
a part of the examnation of the patient 1n the acute
stage of nfantile paralysis

RECORD

An appropriate and satisfactory chart for the pur-
pose of recording the condition of the patient and for
following the progress would lst the findings under
the headings of muscles 1n spasm disalignment or in-
capient deformuty, alienation, and incoordmated muscle

actions

82



NURSING CARL

Treatment of the Fatient
the lcute Stage

e - Pap— Joss—

InuEDIATFLY that the diagnosts of infantle paraly
sis has been established and the condition of the pa
tient evaluated by the attending physician the nurse
must assume the responsibility for the welfare of the
patient He suffers from a discase which threatens
first hus life and second the future cfficiency of his
motor system Treatment will have for its object
the preservation of life and the restoration of function
of the neuromuscular system  Nursing of the disease
requires extraordinary attention to detal aleriness
for the mterpretation of unfavorable conditions and
mgenmty n the apphication of methods to reheve dis
tress  No disease demands a higher degree of nursing
shill  The recovery and future welfare of the patient
will be dependent to a large extent on the quality of
nursing care Admimstered dunng the early penod of
treatment 1n the acute stage It 1s therefore tughly
mportant that the supervising nurse be especiallv
truned and experienced 1 the handhing of patents af
fhcted with the disease of nfantile paralysis of satis
factory recovery 13 to be expected  Close cooperation
between the nurse and doctor will be necessary 1 sav
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ng the ives of many patients  Adnussion of the pa
tient to a properly staffed and equipped hospital 15
desirable wherever possible

The first concern 1s for the comfort of the sich and
distressed patient  Besides the general constitutional
mamfestations of the discase he suffers from painful
muscle spasm and 15 apprchensive of bemg touched or
moved Spasm 13 a condition damagmg to muscle
ussue and great care must be exercised not to encour
age or mncrease the disorder A most important prin
ctple to be abserved throughout is that handling and
moving of the patient be reduced to a mmmum 1n or
der not to excite further muscle spasm  Handlmg
and moving of the patient should be only that neces
sary for the comfort and carc of the patient All
motions whether attempted by the patient or per
formed by the attending nurse have the effect of ag
gravating the condition of muscle spasm and are not
to be encouraged The patient should be fed and
completely attended during the acute stage Smce
spasm 1s frequently aggravated by voluntary attempts
on the part of the patient to ymmobiize himself for
the relief of pamn by contracting his muscles 1t 15 1m
portant that all measures to cncourage both physical
and mental relaxation be employed  Fear must be
allayed and stimulation of the patient avoided  Re
hef of spasm 15 accomplished by the application of
moist heat to the areas affected a procedure which
swill be taken up m detail m the chapter to follow
Spasm which affects the muscles of respiration and
those of the neck and upper trunk may threaten the
Iife of the patient by mterfering with breathing Such
patients become very apprehensne and must be care

84
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fully attended During the early period, when mus
cles 1 spasm are severely pamnful, the patient 1s al
lowed the position 1 bed which brings the greatest
amount of comfort and relief Frequent changes in
position are sometimes necessary to make the patient
comfortable, and pads and pillows may be used tem
poranly as props to ease the painful tension 1 the mus
cles With the subsidence of pamful spasm, a position
of normal alignment 1n bed 15 encouraged (Figures 10
and 11)

The patient 1s pliced upon a flat bed with a cotton
or felt mattress Bed boards placed lengthwise be
tween the mattress and the spring gne a firmer sur
facc and greater stability  Blankets are used instead
of sheets as they give greater warmth and are less xm
tating  All bed wear 1s omitted from the patient
order to avord wrntation of the receptor nerve endngs
1 the shin which would tend to set up further mus
cle spasm by reflex action  The room should be hept
somewhat warmer than usual and no drafts allowed
to blow across the patient A cradle serves to relieve
the body and limbs of any weight of bedclothes (Fig-
ures 12 and 13 )

It will be obseried that many patients on admission
are distended, apparently because of intestinal stams
and frequently have retention of urme It 1s advis
ble and usually of considerable relief to every patient
to attend to these functions by admimstering a cleans
ing enema and by catheterizing the bladder 1f spon-
taneous vording does not occur  Otherwise the giv-
ing of baths and attention to Iesser details of the toilet
are not of sufficient importance early i the disease
to warrant disturbing the sick patient unnecessarnily
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Fi
agure 10 Agute mfantle paralyss  Normal poston of the patent
n bed

Fgure 11 Acute nfantfe paralyss Prone poston n bed

Notce 1 both prone and sup nt pottans that the pad placed

under the shoulder and upper extrem ty helps to ma ptam the
normal al gament of these parts
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AN e

Fgure 1* Pos on n brd for acu 8 1 patent Hut packs ha e been

sppl ed o rogons of body affected b mu cle spasm Mot ce that the

fert are nar p) ced aganst the foot board when there s spam n the
alf muscies

£y

The ceale Reeps

Fgure 13 Completed bed w th acotely 1t patent
the bedelo her off the patients feet
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The admimstration of fluds and food 1s of some
concern as the patient frequently has been unable to
retain these substances and has m addition become
dehydrated through fever With the reltef of disten-
tion and by patiently admimstering small amounts
of some desired flurd with a spoon, the patient can
usually be encouraged to swallow enough nutritive
substances to satisfy his necds The diet should con-
sist of foods desired by the patient Milk and milk
products should be avoided if there 15 a tendency for
mucous to collect m the throat Pmeapple juice and
the citrus frut jmces are especially good and will help
to cut the phlegm  Albumen water, made according
to the following formula, 15 sometimes helpful 1n coun
teracting the mucus

1 egg white—cut several times

2 teaspoons of brandy for an adult (or 1 tea
spoon for a child)

15 teaspoon of sugar

% cup of water

The mtroduction of flurds by tubes through the
nose or mouth 1s disturbing to the patient and 1s not
recommended, as this procedure excttes spasm, In-
creases the mucus, and interferes with swallowing
Where there 1s actual difficulty m swallowing as m
the bulbar case, or where the patient 15 unusually
restless and uncooperative, 1t may be necessary to sup
plement the amounts of fluds by parenteral means
Rectal mstillations are usually well tolerated and ap
parently are absorbed The albumen water or nor-
mal salme with 5 per cent glucose may be vsed Sub
cutancous fluds are panful and tend to mncrease the
spasm i muscles adjacent to the site of njection
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It 1s seldom necessary to resort to travenous meth
ods except i the monbund patient

The bulbar type of case with difhicully m resps
ration constitutes 1 real cnergency and patients must
be carefully obsened for any sign of this disorder
The collection of salnn or mucus m the throat and
cifficulty 1n swallowmng are indicatne that the disease
15 attaching the bulbar portion of the nenvous svstem
and that the vutal respirtory centers my be shortly
affected  Patients exlubiting these symptoms must
be reqarded 1s dangerousty all and must be carefully
attended  The throat must be suctioned frequenthy
to clear retamed secretions in order 10 make the pa
uent more comfortable 15 well as to prevent aspira
tion of fluid mto the ungs  The cough and gag re
flexes disappear and the pauent literaily tends to
drown 1 his own sceretions which are contnually as
pirated into the lungs  The admimstration of food
and fluxds to these pruentsis shehtly hazardous beeruse
of the same rish of aspiration This can usunlly be
safely accomplished however by pauenth giong
small sips of flid with a spoon at frequent intenals
In this case alo mulk and milk products should be
avorded but the citrus fruit juices or the albumen wa
ter will help clear the mucus  Propping the patient
up 1n a sem rechning position when gnoang fluds
will aid him i swallowine

The condition of patients with the bulbar type of the
disease 1s difficult to judze They often appear to be
thrvng and recovering only to suddenly shp back
ward and succumb  The speaial care required for all
types of resprratory disorders will be tahen up n de
tail m the chapter on respiration
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The admimstration of fluds and food 15 of some
concern as the patient frequently has been unable to
retamn these substances and has 1 addition become
dehydrated through fever  With the relief of disten
tion and by patiently administering small amounts
of some desired fluid with a spoon the patient can
usually be encouraged to swallow enough nutntve
substances to satisfy his needs The diet should con
sist of foods desired by the patient Milk and milk
products should be avorded if there 15 a tendency for
mucous to collect n the throit Pmeapple juice and
the citrus frust juces are especially good and will help
to cut the phlegm Albumen water made according
to the following formula 1s sometimes helpful in coun
teracting the mucus

1 egg white—cut several times

2 teaspoons of brandy for an adult (or 1 tea
spoon for a child)

Y5 teaspoon of sugar

¥ cup of water

The mtroduction of fluids by tubes through the
nose or mouth 1s disturbmg to the patient and 1s not
recommended as this procedure excites spasm i
creases the mucus and nterferes with swallowing
Where there 1s actual difficulty i swallowing as
the bulbar case or where the patient 15 unusuaily
restless and uncooperative 1t may be necessary o sup
plement the amounts of fluds by parenteral means
Rectal mstillations are usually well tolerated and ap
parently are absorbed The albumen water or nor
mal saline with 5 per cent glucose may be used Sub
cutaneous flwds are pamnful and tend to merease the
spasm m muscles adjacent to the site of mnjection
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1t 35 scldom neeessars to resort to v enous wieth
ods exeepd n the mortbund patient

The bulbar twpe of case with diffientty wm respt
rauon constitutes & real cmergency and pitients must
be carchdly observed for any sten of this dusorder
The collection of salng or mucus w the throat and
difficults 1 swallowmg are mdicatiee that the disease
15 attacking the bulbar portion of the nenvous system
and that the vual respiratony centers mu be shortly
affected Pattents exlubiing these symptoms myust
be regarded as dangerously #l and must be carefidh
attended  The throat must be suctioned frequenthy
to clear retamed secrcttons in ordor 1o make the pa.
tient more comfortable as well as to prevent aspira
ton of flmd mto the fungs  The cough and gag re-
flexes dwsappear and the patent Btesally tends o
drown 1n his own seeretions which are continunfhy as-
prrated o the lungs The admmstraton of food
and fluids to these patienis is shehtly hazasdous becanse
of the same wsh of aspiration  Thuis can usually be
safely accomphished  bowever by pavcnthe gaang
small sips of fhnd with a spoon at frequent intenals
In this case adso, mik and nylh products should be
avoided but the citrs fran ymees or the afbumen wa.
ter wilt help clear the mocus Proppine the pratiemt
up o a senu rechning position when gusag fhnds
will s himt 2 swallowing

The condhiziant of patents with the buthar type of the
disease 1 dufficult to wdee  They nften agpeac ta be
thrwing and recovering only to suddendy shp hacke
ward and succumb  The speaial case required for alt
types of resprrators disorders wilt be taken up m de-
1} m the chapter on respiration
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The basic position of the patient n bed after the
first twenty four or forty eight hours, when the spasm
may be sesere or pamful 1s that of correct body align
ment By this 1s meant that the head and Limbs shall
bear the most nearly normal relationship to the bedy
which they paturally assume when the person 15
the standing position (Figures 10 and 11) Man
1s an orthograde ammal and moves mn the erect posi
tion  Gravity modifies this posture m the reclmng
position and great care must be taken to retam the
normal relationshup of the parts when the patient 15
mn the supmne position

Considerition of the normal standing posture dis
closes the head to be erect the hands at the sides
and the feet to be slightly apart In this postion all
muscle fibers are approximately at rest with no undue
stretching or contractions It would be mposuble
to concenve that i desigmng the posture nature
would have placed muscles in such posttion that they
would be under any particular constant tension The
position of rest can be mamtamed during the entire
acute and convalescent stages without fear of harm
mg muscles by stretching  If deformities are to be
avorded the hmbs should be placed not n unnatural
posttions but m the posture they would normally oc¢
cupy These are the zero positions from which a
range of movements m \arous drectrons shall be
sought 1 restoring normal functional conditions to
muscles affected by the disease

The posture described 1s mantamed as far as posst
ble dunng the major portion of each twenty four
hours of the entire comvalescence The patient 1s not
disturbed 1f he prefers to lie on his wde during the
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mght tme  \ prone postion s substituted for two
penods of one hour cach duning the dayume for the
comfort afforded by the change of wtude  If 2 hmb
tends (o rotate outsard or wy part of the body tends
to fall out of true hignment the cruse must be nnraedt
ately smestigited  If the disahignment 1< due to spasm
the condstion must be treated wnd no tempt mde w
foreibly restore shmment of the part  If the diahgn
ment such as the imb rolhing nto cxternal rotation 1s
due to muscle weikness the hmb may be supported 1t
the jout by a <aft pud or cwtean (Lwuee 14}
Apart from this all pressure espeenily on bony powts
15 carefully nowded  On wdniston the pavent may
prefer to lie »ath certun jous flexed it arder to re
heve the tension and pan o muscles w spasm \ont
heat quickly rehieves the pun and the proper posion
of correct body alignment ss readsly ssunred

The condition of sprysm ffecting strious muscles
will determine special positions to be used for treat
g mdiadual cases  This wall be taken up in the
followmng ehrpter dualing with the treatment of mus
cle spasm

An upright board of suffictent width to extend
above the toes 15 fastened sohidly to the foot of the
bed  The mattress is hept back from the board by
two four meh blocks placed one 1o erch outer side
The space between the mattress and the foothonrd
provides a place for the heels when the patient 15 sn
the supine posation and for the forefoot when the
patent 15 1wt the prone positon (Figures 15 and
16)  The feet are placed agamst tus wpnght hoved
only when acute painful spasin m the lower extremu
tees has subsided
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Figure 14 Natural position 1n bed when there 18 no actise spasm i the

lower bmb A soft pad at the knee prevents the lower limb from

falling 1o external rotation A folded towel at the wnst keeps the

hand 1n normal postion A pad under the shoulder and entire upper
extremity keeps these parts m normal ahgnment
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Foure 18 Normal poaton o hed after a tee g o the calf muscles
has been reimed (o rect bod  algnment 1 maaty acd throughout
e perod of ¢ eatawens

s [

Faure 16 Pone pottion The fect ate Ay apt ed to the foothoard
10 toth pronc and sup nic postons for the prrpost of st ulatng the
stand ng cefirxes
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The footboard 1s m ne sense a splmt for mam
tamung dorsiflexion of the feet Sphinting for the
purpose of immobihization does not constitute any part
of the treatment Splints were designed for a disease
m which flacadity and laxness of muscle were con
sidered to be the outstanding charactenstics and
therefore, would not be applicable to a disease
which spasm and shortening of muscle are the pre
dommant symptoms to be treated  Splinting would
obviously prevent or hamper the treatment of the
muscles and would tend to increase the undesirable
and damagmg condition of spasm m the hyperirnta
ble muscle tissue  The poor circulation and trophic
changes which formerly were observed 1n the limbs of
patients were largely a result of splinting and the
farlure to give proper treatment to the tissues m the
acute stage

The footboard serves the purpose of providing
the sole of the foot with a solid contact This
serves to re establish and to sumulate the normal
standing reflexes which are comparable to the exten
sor responses of the decercbrate expenimental ammal
Contact of the sole of the foot agamst a sohd surface
mduces normal contraction of all standing muscles
and thus aids m the restoration of function of these
muscles The psychological mmpression of standmg
while lying 1n bed 15 complete by mantaming correct
ahgnment of the body while the soles of the feet have
sohdity of contact  Spasm of the calf muscle especial
Iy 1s a contra mdication ta placing the feet aganst
the board The resultng stimulation tends to aggra
vate the condition of spasm m the calf muscle

With the relief of active spasm i the lower leg mus
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des the feet are phiced fumby agunst the fontbiard
ard the patient istiucted 1o push amanst this brard
dunrg the davtime Tt o b bl ampe roan that the
bodh be mamtained wm eoneer ahimment fht i bed
during the map s put of the coune of treament Sit
ung ¢ p for hort penwds of one hiall bour duby 1)
towed enh when pamful msncle spism hias been entirely
rebevad amd when mmt af the dortened muscutatare
bac bern relaxed  No wetnany a6 sl weed o the pres
enee ¢ [ inconrdimation of muwde actien

Becaue of the 1 nz comalewcence required for the
diccase 1t 1 better to plice chuldeen i wande rather
than i e hudod mome They thue entertam each
other and berpr up the generdl morale Pluang wath
maoy tons shoul 1 be diwenuraged and the fon plo
thinzt limeed chaldien should be of the most simple
tpe

The smaller childern seald appesr 1o be ditheult
to manage but this dfoes 0t prene to be 1 problem
Durng the stae of acute panful spram they are
eontent (o he quisths an bed an the presenbed poutson
As reemen emsies the smafl chl | tends o resume b
previowds wanhibied actnats The ten feney to stand
up and move thout m berd i not ta be encouraged of
ways €10 br found to heep the clnld quet Tt s un
necesan to ducipline such 1 child and an faetat s
umitr to restrun fum o beed The anall chuld 15 sull
largeh an wutormatie mechanan with httle selectne
control of muwle  There s therefore I tendenay for
substitution of musele and ncoordiminon of mucle
acton to develop  Voluntan efforts of the small child
are less harmful to the disturbed nenromuseular system
than are these of the more mature child or adult
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The foothoard is i no sense a sphnt for mam
tamung dorsiflexion of the feet Sphinung for the
purpose of immobilization does not constitute any part
of the treatment  Sphnts were designed for a disease
m which flactudity and laxness of muscle were con
sudered to be the outstanding charactensties and
therefore would not be apphcable o 2 disease m
which spasm and shortening of muscle are the pre
dommant symptoms to be treated  Sphnung would
obwiously prevent or hamper the treatment of the
wuscles and would tend to increase the undesrable
and damaging condition of spasm n the hypenrota
ble muscle tssee The poor crculation and trophic
changes which formerly were observed m the lunbs of
patients were largely a vesult of sphnting and the
farlure to guve proper treatment to the tissiwes m the
acute stage

The footboard serves the purpose of providing
the sole of the foot with a sohd contact This
serves to rc establish and to stimulate the normal
stancding reflexes which are comparable to the exten
sor responses of the decescbrate experimental ammal
Contact of the sole of the foot agunst a solid surface
induces nocmal contraction of all standing muscles
and thus ads m the restorauon of function of these
muscles The psychological impression of stapding
while tytag n bed 15 complete by mamntaming correct
abgnment of the body while the soles of the feet have
soltdity of contact  Spasm of the calf muscle espectal
ly 1 a contra mdcation to placing the feet agamst
the board  The resulung stumulation tends to aggra
«ate the condition of spasm in the calf muscle

Wath the relief of acuve spasm m the lower Jeg mus
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TREATMENT OF MUSCLE SPASM

Preparatien and A {liaties of Hel Fements

Tir relief of muule spran and pan s the mun
conuideration of nurany havng to do with the preser
saunn of the neuromuseutar swwtem The trextment
10 be effectine must be insttuted 1% soon as possible
after the patient comes under cheervation This 1
highhy mmportant and pecibized thenipeuue proce
dure employinz the spplic wien of hot foments to the
wewamvched aind Baang for s primany object the
relawanon of musle bbere an onder to restore the
affected muscdes to full neemad ength wfiness elsue
1y and receptivaty to stimult Mot heat wall accom
plh the desired effect by reheving muscle spyan
better than any other form of heyt  This form of trent
ment will abo prove cthesent in 2wisting the areultion
nd presenang the vitality of 1l the tssues 1s well as
rcheving the hypersensitivty of the dan Animproved
creulition uds in the recovery of the AfTeeted muscles
by increaning the wnlible oxygen and by removing
towe substanees which tend to rccumulate i the ts
sues, The specific methods to be desenbed have heen
found effectine and should be cxaetly followed

VWhile the determimation of the muscles imohed
by <pasm and the trextment to be apphed 1s the re
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The special province of the nursmg service will be
that of the application of moist heat for the relief of
pamn and muscle spasm  This tmportant subject will
be taken up in detail 1n the chapter to follow
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TREATMENT OF MUSCLE SPASM

Preparation and Application of Hot Foments

TrE relef of muscle spism and pam 15 the mam
consideration of nursing having to do with the preser
vation of the neuromuscular system  The treatment,
to be effectine must be nstituted as soon as possible
after the patient comes under observation This 1s a
highly important and specialized therapeutic proce
dure employing the 1pphcation of hot foments to the
areas imvolved and huving for its pnmary object the
relaxation of muscle fibers i order 1o restore the
affected muscles to full normal length softness, elastic
ity and receptivity to stimuli Moist heat will accom
phish the desired effect by relieving muscle spasm
better than any other form of heat This form of treat
ment will also prove efficient in assisung the cirenlation
and preserving the vitality of all the tissues as well as
rehieving the hypersensitivity of the shin - An improved
circulation axds 1n the recovery of the affected muscles
by increasimng the avallable oxygen and by removing
toxic substances which tend to accumulate in the ts
sues The speaific methods to be described have been
found effective and should be exactly followed

While the determmation of the muscles mvolved
by spasm and the treatment to be apphed 15 the re-
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sponsibility of the attending physician, the nurse must
have an exact knowledge of the position and the ex
tent of the particular muscles m order that the foment
be accurately and cfficiently applied It must be
Rept m muind at all times that the acutely 1l patient
must be attended gently and with 2 minimum amount
of handhing and Mmampulation 1n order not to excite
further spasm m the hypenrritable muscles Grasp
g the pattent over muscular areas for the purpase
of turning or moving 1s particularly to be avorded
Massaging or rubbing eates spasm and 15 very dam
aging to the sensitive muscle tissue The pinent s
never sat up but is gently tumed upon the side as
necessary for applying the hot foments Mamtamng
as nearly the normal body alignment as possible durmg
the time of changing the packs will assure that muscles
are not beng placed under tension (Figures 17, 18
and 19) It 1s perfectly feasible that 1 large part of
the actual manual Iabor of applying the hot foments
and pachs can be efficiently done by tramed mads or
nurses” udes, assisting the nurse

The moist foment 1s prepared from wool flannel
blanket This 1s preferably of old blanket because
of the lesser tendency for the old matersal to shrink
and became bulhy with repeated boting  Blanhet
of pure wool has been found to be best but material
with a wool content of at least 75 per cent has been
proven perfectly satisfactory ~ Cotton material clings
to the shin and 1s not recommended because of the
danger of burns  Weol retans heat well and at the
same tume the fuzzy surface heeps the dloth from ad
hering too closely to the shin Tt 15 unnecessary to
apply amtments to the shin to present burning
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Figure 17 Acute infantile paralysis Preparation for the apphcation of
the thigh pack

TFigure 18 The hot foment 13 bemg applied Note the covering layers
1n position ready for the mmediate completion of the pack
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Figure 19 Acute mfanwle paralyss The application of the back
pack  This s held i position with a binder  Note the mawmtenance of
bodv ahgnment during the application
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The matenal 15 cut and stitched to be n double
layer and appropriate to the size of the patient Pieces
will be 1n the shape of squares rectangles or triangles
depending upon the part to bhe pached (Figures 20
and 21) Tt 15 smportant that the foment be of suf
ficient size to cover the full extent of the muscle being
treated otherwise the proper effect will not be ob-
tamed m relaxing the muscle The most foment 15
protected and its heat preserved by dry covermg lay-
ers and th= whole application constitutes a pack  The
entre pack consists of the following

1 The wmer most foment of a double layer of
wool flannel

2 A single layer of light waterproof material
such as ouled silk

3 A single layer of dry flannel

4 A single outer layer of cotton flannel or terry
cloth

All Jayers are cut to the same size and shape for the
part to be packed In order to facilitate application,
the dry layers are usually placed mn position on the
bed handy to the area bemng packed The foment
flannels are boiled m a stenhzer and on removal from
the boiling water are then run quickly twice through a
tight laundry wringer It 15 smportant that all droplets
of water be squeezed from the foment n order that
burning be avoided  The entire group of foments for
the patrent 1s enclosed in rubber sheeting to preserve the
heat and 1s taken at once to the bedstde of the pattent
The foment 1s immediately applied firmly to the
selected area and the pack quickly completed by the
application of the covenng layers The binding layer of
flannel or terry cloth 1s secured with safety pms
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Figure 202 Form and shape of the foments for the ruscles of the back,
abdomen and Jower extremity
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Tue TREATMENT oF Muscre Spasm

Fgure 20b The poston of the app ed foments for the muscles of
the back ablomen and lower extremty (See 1 11 II IV and V)
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F gure 20b {Cont nued)
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F gure 20b (Cont nued)
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vt

——— ———

Frgure 21a Foem and shape of the foments for the muscles of the neck,
chest and upper extrenuty
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Fgure 2lb Poston of the app ed foments for the muscles of the
neck chest and upper extremty Notce that the neck pack does not
encircle the neck  {See VI VII VIII IX and X)
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Figure 21b (Cont nued)
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Tue TREATMENT oF Muscre Spasm

F gure 21b (Cont nued.

)
Note that the thumb 15 covered i the second wrap of the hand foment
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The packs should not be awhward or bulky and they
should never canstrict so as to mterfere with breathingy
swallowmg or circulation

A most important point to observe 1s that the packs
do not cxtend over jomts except where the pasition of
muscles mkes this necessary {Figure 22)  The patient
must not be guen any impression of immehihzation
but rather should be allowed to realize that free motion
15 possible in every jomt At the ball and sochet articn
fation of the hup and shoulder where muscles estend
over jomts the covermng of these Jomts 1s unavosdable

Followmg the apphcation of the packs, care ss taken
that the pattent 15 pliced m normal body alignment
1 bed and thar this postuen 18 mauntamed through
out the course of treatment {Figures 23 and 24)
In the usual case, the packs are renewed every hour
dursng the acute stage and every two hours dunng
the comalescent stage throughout twelie hours of
each day The usual period 15 from § 00 AM to
8 00 PAM  In dealing with numbers of patients, it 18
well to have a sufficrent supply of extra foments that
have been stertlized by bading before they are applied
each time  In renewing the pach, the wet foment and
the waterproofing matenial are removed but the
other covenng layers are merely unfolded and left 1
conventent posiion for reapplication

Where the condition of panful muscle spasm 1s very
acute and endangers Iife, as m the case of the respira
tory smech the hot f may be apphed as
often as every few munutes to the muscles concermed
with breathing and swallowing Special attention 15
grven to the nech muscles, the mtercostals, and the pec-
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Figure 22 The thigh and calf packs m posttion Note that the ¥nee
Jolat 18 not mmobilzed

Figure 23 Acute infantfe paralyns The patient 1 in normal abgn

ment following the application of the hot packs In this rase the upper

cxtremity was Doy involved 5o that po packs were used over thus area

Note the method of keeping the neck pack 1n place without encrrchng
the neck
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Figure 24 Acute mfantle paralyss The normal prone position with
packs appl ed
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torals for thus reason  The spmal muscles should also be
packed in this case but not necessanly as frequently as
those just mentioned  Such cancentrated packing s nat
done over any prolonged interval of time, usually for
penods of fifteen minutes to an hour, because of the fa
tigumg cffect upon the patient In such case, the en
ure pach 1s oot always used but frequently just the
hot foment alone or the hot foment plus the water
proofing cosenng  Light weght flannel usually of
Just a single layer 15 preferable and the hot foment 15
gently placed over the mvalved area without attempt
ing to encircle the region or hind the foment n place
Durning the first twenty four or forty exght hours of
the disease, when the patient may be entically 1l the
attention should be devoted enuirely to the affected
muscles which are endangermg bfe by interfering
with breathing or swallowing  The extremmties may
be disregarded enurely dunng this period unless
there is pamn which 15 disturbing  In these serious cases
where the spasm 15 especially pawnful or where breath
g 1s difficult the hot foments are apphed dunng the
mght 10 rehere the panent of he anakens becausc of
distress  As a general thing the patient 1s not disturbed
for hot packs duning the mght as rest and relaxanon
are also essential to hus recovery

Muscles 1 acute spasm are hypenrntable  The
tension produced n certain of these muscles by the
forces of gravity or the weight of the hmbs some
tmes causes spasm to be increased and pam to bes
come mtense in these muscles  In order to rehieve
pam and successfully combat the cond of spa i
it 18 necessary tn such case to relieve the tension and
relax the muscle by placing the body temporanly
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such position that the attachments of the muscle are
brought closer together An example frequently en
countered 15 that of the abdommal muscles Figure
25 dlustrates the method of refaxmg these muscles by
flexing the hips and supporting the lower extrempes
on pillows ‘This posttion 1s mamtamed and concen
trated hot packmg applied unul such time as the
position of normal alignment of the body no longer
causes exaggeration of spasm 1n the abdormmnal mus
cles

The position for relaxing the spmal muscles 15 shown
1 Figure 26 The patent 15 placed i this posttion for
pertods of one hour several times daily while concen
trated hot paching 1s employed

In some cases the spasm of the hamstring muscles
15 50 severe that the patient attempts to heep the knees
flexed 1 order to relieve the tension 1n these muscles
Placing 1 pad or pillows temporarly beneath the knees
to flex them shghtly will allow the hamstring to refax
and the condition of spasm can then be successfully
treated Where such procedures are employed they
are always temporary The patient must be placed
1n a position of normal bodily alignment as soon as the
condition permits  This can usvally be accomplished
within two to three days but may be longer in some
cases The patient must be watched for any tendency
for a recurrence of the abnormal condition

With a Iittle practice the attendant 1s able to apply
even a complete body pack efficiently m a short space
of time and with a mimmum of effort  The hot packs
are contiued datly throughout the entwre convales
cence until all spasm and shortening tendency 1 the
muscles has been rebeved This 15 andicated by the
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Fig 253 Acute infantle parahysis The body position for yelaxing the
abdom nal muscles when the condition 1 pawfut and severe

E

EX -~

Figure 255 The position of the hop foment for sreatimg the abdominal
muscles
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Fgure 26a Acute mfantle paralyss The body pos¢on for relax ng
the sp nal m scles when spasn s very acute or pa aful

Tgure 26b The poston of he hot foment for treatng the sp nal
muscles
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recovery of complete normal range of passive motion
m every joint ‘The pamful acute muscle spasm usu
ally disappears withun two weeks In the average pa
tient with an attack of moderate sevenity, if he comes
under proper treatment early, the affected muscles
will attamn full relavation and normal length usually
by the end of six to eight weeks In the stubborn
case, concentrated packmng should be employed using
a hight pack every fifteen or thirty mmutes for the
twelve-hour peniod dunng the day  The tendency for
some muscles, parucularly the hamstrings, to remain
m a state of contraction or temporary shortenung may
permist for months and these must be noted and as-
stduously attended until full relaxation is attained
With p e, pl ) and full length
can be secured m every muscle  The condition of
muscle shortemng 15 particularly obstnate where
treatment has for any reason been delayed early
the disease

1t has been observed that the hot foment eools to
approxmately body temperature usually within fif
teen munutes of its apphcatton  The mowst foment 15
nevertheless, left i posttion untl changed at the end
of each full two hour period 1n the ordmary case  No
attempt 15 made to keep the foment warm by the ac-
cessory use of hot water bottles or other devices  The
mere heating of regions of the body or of the whole
body 15 not the entire object of the foment, nor 15
mamtainmg the application of contimious heat destr-
able  The alternate heatng and cooling obtamed by
the paching method has a much more benefieal ef-
fect 1 the re establishment of urculation and result
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ing improvement 1n the vitality of the tissues of the
affected area Dry heat mn any form has not proven
efficacious
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THE RESPIRATORY SYSTEM

- T [ |

Pamients who fail to survive an attack of mfantile
paralysis usually have some form of respiratory dis-
order preceding death The cause 15 not the same mn
each case and 1t 1s therefore necessary that the van-
ous conditions causing respiratory failure or interfer-
ence with breathing be recogmzed by those attending
the acutely 1ll patient This must be done m order
that all appropnate measures may be appled accord-
mg to the mdividual arcumstances  There 1s no sit-
uation where hife 1s 1 more precarious balance Cor-
rect nursing procedures may mean the difference be
tween success or falure 1 presenving the hife of the
patient There are many factors involved i the pro
cess of breathing and 1t 15 logical to expect that dis
orders of respiration may be of different character
There are muscles directly concerned with inspiration
and with expiranon, and muscles accessory to these
actions Regulating the respiratory movements and
coordmating the muscles of respiration 15 the respira
tory center situated n the bulb or medulla oblongata
of the nervous system

Disorders of the breathing mechanism are of four
main types

1 Bulbar, due to paralysis of the regulating
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center n the medulla oblongata by the di
rect action of the virus upon nerve cells
Insprratory, due to spasm of the intercostal
muscles which prevents elevation of the rib
cage and expansion of the chest

Exprratory, due to spasm of the diaphragm
which prevents the deflation of the expand
ed chest

Paralytic, due to paralysis of the respiratory
muscles by action of the virus upon the an
terior horn cells of the spmal cord

Bulbar Resprratory Paralysis—This 15 the most
treacherous type of respiratory disorder and the one
lease predictable i outcome  The condition 15 recog
nized by the following ponts

1

2
3

6

Respiration 1s shallow and 1rregular both
rhythm and depth

QCyanosts 1s usually not marked

The patient has difficulty n swallowing and
secretions tend to collect m the throat
There are disorders of phonation

The patient usually has apparent paralysis
of palatine and pharyngeal muscles and
sometimes the facial muscles The patient
regurgitates flmds through the nose

The patient often has apparent paralysis of
the nech and shoulder muscles

The bulbar type of respiratory disorder 1s due pri
marily to the action of the virus upon the respiratory
center and upon the cramal nerve nucler  While 1t 15
quite 1mpossible to treat directly the source of the
trouble there are procedures which will add to the
comfort of the patient as well as assist him through

the danger period
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The difficulty 1n swallowing 1s especially of ympor-
tance Secretions tend to collect 1n the throat and m
the trachea and there 15 constant danger of aspiration
The patient hterally tends to drown m his own secre-
nons Pneumoma may result and be a contnibutery
cause of death  Frequent suctioning with a soft rubber
catheter 1s the procedure to keep the respiratory tract
clear The patient 1s much more comfortable by this
procedure and will often drop off to sleep after suc-
tioning

Restlessness 15 a common feature and the patient
demands frequent change of posture For the most
part the patient may be allowed to lic i bed n his
position of choice He may find 1t easter to clear secre-
tions from the throat and trachea by lying on his face
or with the head partially off the cdge of the bed
Packs for the rehief of spasm mn the extremuties or n
portions of the body not concerned with breathing and
swallowing may be delayed pending the rchef of the
respiratory disorder

An important contnbuting factor to the difficulty
m swallowing as well as breathing, 1s that of spasm
of the postenior neck muscles with a tendency for re
traction of the head Immediate steps must be taken
to rcheve spasm of these structures by the concen-
trated application of hot foments Adrmunistration of
food and fluids 1s difficult because of mability to swal-
low and the danger of aspiration but 15 usually
successfully accomphshed kv gning small amounts of
flurds with a spoon Propping the patient up for
fecding 15 helpful  Feeding tubes should not be n-
serted into the esophagus because of disturbance of
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the patient and resulting increase of secretions from
the untation of the tube In some cases st may be
necessary to gne fluids by mtravenous ijection but
this procedure 35 seldom necessary as rectal mstilla
tions are usually well retained

The use of the mechamical respirator 15 never md
cated 1n the treatment of bulbar paralysis It 15 prac
tically mmpossible to synchromize the regular pulsations
of the machine with the disturbed breathing of the
patient which 15 usually irregular in rthythm As a
result the distress of the patient 1s mncreased by the
resprrator  There 1s a further serious chance of the
respirator bemng responsible for the aspiration of secre
tions 1nto the lungs of the patient The respirator s
contra mdicated n bulbar paralysis

Inspiratory Resprratory Disorder —Inspiration, or
the drawing of air mto the lungs by expanding the
thoracic cavity 1s accomplished by the action of the
respiratory muscles These consist principally of the
mtercostal muscles and the diaphragm A number
of accessory muscles assist under stress most notable
of which are thc sternomastoids and the pectorals
The abdominal muscles are 2ccessory to respiration
only 1 the phase of cxhalation and are therefore to
be considered as opponents to the muscles of inspira
tion The mtercostal muscles are supplied charactens
tically by spinal nerves and are therefore subject to the
affections of all sheletal muscles by the disease of
infantile paralysis  That 15 to say, spasm 15 a condt
tion frequently affecting the intercostal muscles and
responsible for the distressed resprration Interfer

122



TuE RespiraTory SYSTEM

ence with inspiration, due to spasm of the chest
muscles, 15 recognized by the followmg pomts

1

Resprration 1s regular mn rythm but rapd
rate

Cyanoss 15 usually marked

The chest 1s nigad or has little excursion be
cause of the immobdizing effect of spasm in
the mtercostal muscles The patient 15 un
able to take a deep breath or to hold s
breath

The pectoralis major muscles are often in
spasm contribuhing to the 1mmobility of the
chest (Figure 28)

The sternomastoids accessory Inspiratory
muscles attempt to assst inspiration and are
themselves frequently in spasm {Figure 27)
The affected muscles are frequently painful
and tender

The posterior neck muscles are very often m
severe spasm

Drfficulty mn talling 1s usually due simply to
mability to inhale sufficient air to accom
phish phonation

Alenation and 1ncoordination also appear m the
muscles of resprration It has been frequently pomted
out that muscles of the shoulder girdle are often
apparently paralyzed m those patients having respira
tory distress This has been considered as evidence that
paralysis was also affecting the mtercostal muscles In
reality these non functioning muscles are ahenated and
reflexly mhiited 1n order to protect the pamful mnter
costal muscles in spasm

Spasm of the intercostal and pectoral muscles 1s fre
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Tigure 27 acute wnfastle paralysis  Persistent spasnt of the sterno
mastord musc’es noted tn the condition of nspuatory distress

The patient had considerable se
spiratory distress due to spasm of the intercostal and pectoral muscles
Spasm of the pectogalis major muscle prevents abduction of the arm
Note the typical elsvation of the shoulder as the patient attempts to
relieve the pain 1n the pectoralis which has been placed under tension
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quently the condion responsble for difficulty m
breathing m acute wfanule paratyss  These muscles
m spasm are freguently panful and the areas of the
chest where spasm s parucelarly active may be nated
to be actually depressed The pectoral muscles
spasin contnibute to the mmebility of the chest by
binding down the tibs {Figure 28)

There 15 but onc ndication for treatment 1 this
type of respiratory distress Spasm of the affected
Yespiratory muscles must be prompily relaxed by the
use of hot foments  Packs should be applied frequently
to the neck to rehieve head retraction due to spasm of
the posterior muscles Pachs to the thoracic part of
the sptae are mportant but should not be changed
frequently 1f the pauent 15 dustressed by being turned
The packs to the chest are apphied 1o the entire an
terior and lateral areas and partrcularly to the pectoral
regsons i these muscles are nght  If breathung s espe
aally difficult or pawnful the chest packs may be
applied every few munutes for one half hour or more
unal respiration 1s unproved but only the hot foment
atsell without the covenng lavers 15 used for ths treat
ment The penods of concentrated heat should be
repeated as frequently throughout the twenty four
hours as mdicated by the condition of the patient but
he 15 never awakened for thus procedure  As turmng
the patient becomes easter the bach pack s also
apphed but these are changed only every hour or as
often as the position of the pauent allows because of
the difficulty and distress in shifting the pauent The
throat must be kept clear of secrettons by suctonng
The pausent with pure mspiratory distress 1 usuaily
able to swatlow and to take a fair smount of fluds by
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mouth  Tluds and nutrition must be attended by
parenteral admimstration if the patient 1s unable to
swallow Tubes nserted mto the throat mncrease the
difficulty 1n breathing and also mncrease the spasm

It 15 obvious that forceful attempts to expand the
chest by such means as the mechanical respirator would
only tend to mcrease the spasm of the intercostal mus
cles Enclosing the patient mn the respirator further
more makes treatment of the muscle spasm by hot fo
ments difficult or impossible  The use of the respira
tor 1n this type of casc 1s therefore opposed to the object
of treatment that 15 relaxation of the muscles of
respiration  While some patients with intercostal mus
cle spasm may survine the use of the respirator the
chance of restormg the respiratory muscles to useful
function 1s very much dimunmished because of failure to
properly treat the condition of spasm during the acute
stage of the disease In general patients of this type
who dic while recerving hot picks without the respira
tor would also die if treated by the respirator  The
respirator for use m nfantile paralysis was designed
for a discase in which the muscles were considered to
be flacad and paralyzed The respirator 15 therefore
of no use n the treatment of respiratory distress due to
tercostal muscle spism

Exprratory Respiratory Disorder —The diaphragm
15 an important muscle of respiration  In contracting
1t causes the thoracic cavity to enlarge and the patient
to mspire  The diaphragm s muscular and 1s inner
vated by spmal nerves and thercfore subject to the
affections of all sheletal muscles m the discase of n
fanule paralyss Spasm of the diaphragm causes per
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sistent unvoluntary countraction of this structure and
vrreleasable expansion of the chest  The patient has
difficuity m exhalg and he will be cbserved to make
efforts to nd himself of mspired arr  He appeass 10
pump the abdomen  The condition of respiratory dis
tress due to spasm of the diaphragm is recogmzed by
the following points

1 The chest 15 expanded and m this condition
may be farrly immobile
2 Breathmg s regular 1 rate and rhythm
3 The patient can take m =t breath and can
hold his breath
There s no cyanosis
The patient has an exophthalmic appearance
due to hts efforts to exhale
6 The abdomen mses on exhalation a reversal
of the usual movement
7 In the condiion of pure daphragmatic
spasm the accessory muscles of respiration
such 15 the sternomastouds and the pectorals
do not usually attempt funcuion and may m
fact be ahenated
8 A depreswion or groove on cach side of the
fower chest denotes the unusutl pult of the
hment of the duaph which 15 m
spasm (Figare 29a)

The patient with respiratory dastress due to spasm
of the diaphrgm will usually recover The treatment
of the condition 15 not completely satisfactory because
of the maccessibility of the mvalved structure  Hot
packs apphed to the lower chest and to the adjacent
abdomen pprar to make the patient niore comfortable
and may be of some effect i relaxing the spsm of
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the dinphragm  Deflating the mtestnal tract by the
use of a rectal tube relieves some of the patient s dis
tress  The patient 15 usually most comfortable lying
on hus left side (Figure 29b) He 1s never placed i
the prone posiion  Raising of the head of the bed
causes the abdomunal viscera to gravitate away from
the diaphragm and sumulation of the hyperirntable
structure from this source 1s reduced

The patient with spasm of his diaphragm 1s m a
condition of hiterally drowning m arr  The respirator
having the effect of causing further expansion of the
chest obviously could not reheve the patient and 1s m
fact contra mdicated

Paralysis of the Respiratory Muscles —The muscles
responstble for respiration are sl eletal muscles and as
has been pointed out subject to all of the neuromuscu
lar symptoms common to the disease of infantile pa
ralyss  Among these 1s paralysis due to wmjury or
destruction of of the anterior horn cells of the spmal
cord The muscles of respiration recewve mnervation
from a considerable section of the spinal cord and pa
ralyss of sufficient extent to sertously dimmsh respira
tion would mdicate an overwhelmmng and probably
fatal infection by the disease It 15 entirely possible
that this does occur but such circumstances must be
rare Where paralysss 1s the true condition responsible
for the dufficulty in respiration the use of the respirator
would assist the patient m breathing

Patients have been obsenved to start with a
paralysss first of the lower extremuties but rapidly as
cendmng to mvolve the trunk upper extremutres and
finally the respiratory system The patient 15 usually

128



«QG} 4
;, % ‘5{1\2\ “ ;
.

rois T T

,‘ . .

™

3
%

Figute 292 Acvte imfantile paralysis Depressions over the lower nibs
indicate the abnormat pull of the diaphragm i spasm 1n the conditon
of exhalatory distress
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Figure 29b  Acute infantile paralysis The position of comfort for the
pauent with diaphragmatic spasm Notc the arm and leg supported
by pillows
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very 1l and toxic and tends to lapse mto unconscious
ness, further mdicating the serousness of the mfection
The mechamcal respirator might be of service 1n pro
longing oxygen exchange mn this type of case but death
usually ensues Should such a patient survive, how-
ever, experience has shown that paralysis of the general
musculature 15 apt to be extreme and very disabling
The use of the respirator further renders treatment of
the condition of spasm of muscle impossible, with the
result that added disability 15 imposed upon the patient
because of contractures

ResToraTION OF Funcrion AND COORDINATION TO
THE BREATHING MEGHANISM

Breathing, accomplished by alternately expanding
and contracting the thorax, 1s an action performed by
opposing sets of resprratory muscles  Inspiration by ex
pansion of the thorax 1s effected by contraction of the
external ntercostals and the diaphragm Under stress
the accessory muscles, particularly the sternomastoids
and the pectorals may assist nsprration  The opposite
phase, that of expiration by contraction of the thorax,
1s largely a matter of the action of atmospheric pres
sure upon the expanded chest, but voluntary exprration
15 possible by contraction of the mternal intercostals
and the abdommnal muscles  All of the disturbing
neuromuscular symptoms characteristic of mfantde pa
ralysis may affect the respiratory system, that 15, mus
cle spasm, Trental ahenation, meoordimaton, and pa-
ralysss may appear Interference with breathing 15
particularly alarmung to the patient  Particular atten
tion must be paid the resprratory muscles, with the
relief of spasm, to observe the presence of aliepation
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Figure 30a Restor ng function and coordina
ton to the respiratory fystem  The snbalatory
phase

Figure 30b The exhalatory phase
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of certain muscles and the ncoordination of action of
other muscles The apprehensive excited patient fre
quently attempts breathing by incorrect muscle action
adding to his distress as well as to the disturbance of
his muscles  He must be mstructed in the proper respt
ratory rhythm by coordination of the opposing muscles
Inspiration 15 taught by directing the mind of the pa
tient to the area of the mtercostales externt and re
questing the patient to expand and raise the upper
anterior chest breathmg n through his nose  Expira
tion then follows by the patient exhalng through his
mouth, depressing and pulling the lower nibs down and
contracting the abdomnal muscles for this phase It 1s
helpful for the attendant to touch hghtly the upper
chest for mspiranon (Figure 30a) and to compress
gently the lower nbs and indicate the recti of the
abdomunals for expiration (Figure 30b) This consists
essentially of a modified form of arbficial respiration
for the patient and 1s done m bed for a few moments
several times a day between the changmg of packs
The sternomastord muscles must be observed for per
sistent contraction or attempted vse and this condition
discouraged by requesting the patient not to use these
accessory muscles
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Beginnang the Restoration
of Aerve Pathuars

T R T T

As soon as the general condson of the patient
perrmts and as the muscles m spasm become less
wntable, immediate steps must be instituted to restore
the disordered newiomuscular system to normal action
Particularly of concern are those muscles which have
become dissociated from the nenvous system and appear
paralyzed m that they arc no longer under the control
of the will  Such muscles are alienated from the con-
scious soluntary mind and apparently also from the en
tire central motor system  Mental alienation of muscle
15 2 condition occurnng in the acute stage of infanule

lysis due toa p 1 d: or funcnonal
nterruption of the motor pa\hway {rom the bram
These non funchioning muscles were once thought to be
the paratyzed muscles but the anatomical nerve path-
ways are tn reality not destroyed  Such muscles are
merely divorced from the voluntary motor center but
will fail 1o resume funcuon unless special steps are tak-
en eatly to restore and mamtim connection with the
central nervous system  The state of ahenation n a
musede appears 1o bear a distmet relationship to the
condition of the opposing muscle in that the opponent
s usually a muscle i spasm  The rehef of acute muscle
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spasm m the opponent 1s the first consideration in treat
ing the condition of alienation  When muscle spasm 1n
the opponent has been sufficiently relieved as to allow
a small range of passive motton mn the jomt, the next
step 1s to make use of all available means to encourage
muscle contractions m the mndividual non functioning
muscles  Great care must be used at all times not to
excite the muscles which have been i spasm

The normal pathway to the conscious brain com
mences with specinlized peripheral sense organs known
as receptors  These are many and varied but for our
purpose consist of the cutaneous receptors 1n the shin
and the proprioceptive receptors situated 1n the jomnts,
tendons and muscles Information gathered from these
sensory endings 1s transmitted by way of the afferent
nerves to the spinal cord, then to the subconscious and
finally to the conscious mind  For imnstance, as a jomnt
1s moved, sensory impulses arise from the propriocep
tive receptors which make this fact known to the nerve
centers Immedrately a response 1s mvoked which re
flexly directs impulses, by way of the efferent or motor
pathway, for the muscles associated with the jout to
adjust themselves to the new or changing position Cer
tamn muscles will contract to take up slack n order not
to hang loosely Other muscles will elongate in order to
allow motion of the jomt The regulation of this mech
anism 15 subconscious and, 1 fact, quite automatic
However, the conscious mnd 1s aware of the change
Jomt posttion and can normally take steps ether 10 en
Yorce or to counteract the change. Tt is this motor path
way from the bram, the restoration of which 1s sought
after an attach of mfantile paralysis and which must
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be kept functionally open m order that voluntary
muscular action will be resumed

The sensory or afferent pathway ansing from the
proprioceptive nerve endings 1 the jomnts, in the ten
dons and 1n the muscles remains intact i the disease
of mfanule paralysis and convemently furmshes us an
avenue by which we may approach the subconscious
and eventually the conscious mind 1 attempting to
restore the normal volitional association between brain
and muscle The motor or efferent half of the proprio
ceptnve reflex arc connected with certam muscles may
be bloched 1n the disease of wfantile paralysis and the
corresponding muscles rendered non functiomng or
apparently paralyzed Such block 1s frequently purely
physiological and the ahienated muscles retrievable
providing the motor nerve pathways can be mduced to
agamn carry impulses The procedure of muscle stimu
lation offers this possibihty

Usually by the third or fourth day of treatment
an acute case of infantile paralysis, muscle spasm has
been sufficiently relieved that a small range of passive
motion 15 possible in the correspondmg jomt Making
use of this allowed range, 1t 1s possible to stimulate the
alienated muscles which are usually the opponents
of those 1n spasm, to resume tone or even to make sub
conscious contractions ‘The procedure entails the ex
ating of the proprioceptive mechanism of the ahenated
muscle and tendon  Providing the motor half of the
proprioceptive reflex arc 1s anatomically intact, the
tendon of the alienated muscle may become visible and
sometimes stand out quite noticeably after sumulation
Where there 15 a double 1nsertion, such as m the ham-
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strings, an endeavor should be made to produce equal

tendons

Great care must be excrcised to observe the follow-
ng precautions

1

2

The opposing muscle m spasm must not be
excrted by producing tension 1n that muscle
The range of motion passively produced
the joint must take into account the normal
functioning position of the muscle being stim-
ulated according to the classification of that
muscle as listed 1n Chapter VIIT A given
muscle which functions within a certan rest

mg length could not be stumulated to contract
1f remosved or stretched beyond that normal
resting length  On the other hand, muscles
that contract normally only when elongated
or removed beyond their normal resting
length, must be so treated for the purpose of
stimulation

Normal ahgnment of the body and particu

larly of the part being stmulated must be
carefully observed

Only the jont associated with the tendon of
the muscle bemng stimulated should be moved
for any one procedure

The patient must be relaxed and 1s requested
not to put forth any effort, esther mental or
physical, during the process of muscle stim

ulation He must think of nothing, thus
conserving nervous energy  The exating of
the proprioceptive muscle and tendon re

flexes 1s carried on at a nervous level requr-
ing neither the consciousness nor the volition
of the patient  His attempts would result in
substitution of an adjacent muscle for the one
alienated which would defeat the purpose of
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stmulation  The final result would be that
of an undesirable state of incoordination

Muscle stimulation 1s conveniently done at the time
of removal of the hot pack while preparations are beng
made for application of the next foment The jont
should be passiely put through a small range sev
eral imes And the procedure may be done six or eight
umes daily The number and frequency of tmes that
stimulation 13 done for any one muscle or group 1s
vanable and may be mcreased with the progress of
the patient  As the spasm subsides m the muscles op
posed to those alienated a larger range of jomnt motion
becomes possible and 1s utihized It 15 beheved that a
muscle normally recen ¢s 1t greatest impetus to contract
when the muscle 1s at ats full Iength  In other words
stimulation 1s most effective when performed by using
the arc of jomt motion nearest that of the neutral post
tion of the jomnt with the body m normal alignment It
must be kept in mund that the procedure induces length
crung 1nd shortemng of the ficnated muscle within its
normal range of function  Stretching the muscle be
yond 1ts normal resting and functioning length would
tend to discourage or further thenate the muscle un
der treatment unless of course the muscle under con
sideration 15 one which normaily contracts when re
moved beyond 1ts normal resting fength

Muscle stmulion of any specfic muscle or
group 1s continued as a regular part of treatment
until such time as voluntary control has become
well established  Subconscious control of muscle ap
pears fisst  This 1s evidenced by the fact that the mus
cle will be seen or felt to give a shight insoluntary con
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Figure 31 Stimulation of the elbow flexor muscles The arc of motion
used should not be great enough as to cause tension in the opposing
extensors

A
S

=

For the sake of
alfustration, the hup has been somewhat more flexed than would ordi-

Figure 32 Sumulation of the quadriceps femons
nanly be done especially when first beginnmng this procedure The

hamstring muscles, which are always 1n spastn must not be irritated
by bemng placed on stretch

[ 3

The

Figure 33 Stumulation of the hamstnng muscles for knee fevion

thigh 15 not rased from the table In such muscle with a double 1

sertion the attempt 15 made to sumulate both so that the tendons stand
out equally
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traction during one of the penods of sumulation  This
may appear at the end of a few days or may not oc-
cur untl several weeks have elapsed It 15 nseless
and of no avarl to request a patient to mahe voluntary
cfforts at contraction of non functiomng muscles unnl
the subconscious control has been established  Muscle
stumulation 1s & procedure of great importance 1 re

stonng mental awareness of the ahenated muscles and
re establishng the normal bram pathways  Lxamples
of a few of the posiions and maneuvers used are shown
m Figures 31, 32 and 33

In the sustrations, the practice of muscle stimula-
tron or the exating of proprocepin e tendon and mus-
cle reflexes 1 shown as carned owt by passive move-
ments of the jomts In some mstances this procedure
cant be more effectively accomphshed by other means
than by jomt movements  For example, to exate the
reflexes of the extensors of the fingers and the toes,
the attendant places her thumb upon the given tenden
just proamal to the metacarpo phalangeal {or meta-
tarso-phalaneeal) jomt and bghddy depresses the ten-
don at the jomt  The part 15 held between the thumb
and mdex finger of the attendant and the tendon s
depressed seseral imes 1n quick succession before pro
ceeding ¢o the next finger (or toe) This procedure
has the same effect as the regular method of stimula-
tion 1 that an excitement 15 caused 1n the area  Im-
pulses artse in the tendon which are carned by means
of the sensory or afferent nerve route to the moator
center  Providing the center 15 struciurally antact,
mmpulscs are then relayed over the motor or efferent
half of the raute to the muscle  Once this reflex cr-
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cwit 1s functionally re established, the subconscious mmnd
will be excited to cause a contraction 1n the muscle and
alienation 1s thus defeated Eventually the conscious
mund resumes control and restoration of active function
1s obtamed

In Figure 33, the method of stimulating the ham
strings by jont movement 1s depicted  Fhus procedure
is sometimes meffective owing to the difficulty of caus
ing excitement of the peripheral receptors at the tend
nous attachments Therefore, if alicnation 1s persistent
and restoration and contraction of the hamstrings can
not be quickly obtamned by jomnt movements, further
procedures to cause an excitement in the area of the
tendmous attachments must be employed The ongins
of the long toe extensors are situated 1n the region of
the msertions of the hamstrings and these toe muscles
may be utilized to produce an excitement to stunulate
the hamstrnings  The outer hamstring or biceps 1s par-
tcularly often very difficult to stimulate and assistance
can frequently be given  With the knee of the patient
shghtly flexed, the attendant stmulates the toe exten
sors by passively flexing the fourth and fifth toes several
times 1n quick succession  After domng this the tendon
of the biceps may be palpated as a tny structure and
this may be mproved by then putting the knee jomnt
through a small range of movement several tiumes pas
For the medral hamstrings, the med:al toes can
be smmilarly utithzed  Great care must be exercised not
to overstress these actwities Immedately that the
tendon 15 perceptible, stimulation must cease unul the
same procedures are repeated at the next session  Par-
ticularly must the patient not be requested to attempt
contraction of the hamstrings or to flex the knec as this
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may mterrupt the reflex activities obtained by the pro-
cedures described

The necessity of keeping the part i normal align
ment during the process of simulation cannot be over-
emphasized  Consider the head and nech for example
In the art of sumulating the sternomastods, 1t must
always be kept 1n mind that to successfully accomphsh
this the opposing muscle groups must be relaxed and
the head must be m normal alignment If the chin 1s
elevated, 1t must follow that the rectus capitis posterior
major and minor must be in contraction to have ac
complished this and therefore the sternomastords can
not be shmulated to contract The contraction of the
posterior group alienates the anterior group If the
attendant attempts to sumulate the sternomastoids with
the chin of the patient elevated, the procedure will fail
to accomplish its aim and the effort 15 doomed to
farlure

Muscle stimulation 15 carried out daily for all muscles
which are alienated or non functiomng The proce
dure 1s obviously of no value and 1s discontinued after
conscious active function of the specific muscles has
been restored
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THE NEUROMUSCULAR SYSTEM

Introduction to Re education

J T T ————— g e i

Tue lar system of the bram,
spmal cord peripheral nerves and sheletal muscles
a fex but efficsent meck designed
primartly for motihty as well as for mamtenance of
body posture  Motor mmpulses arsing within the cen
tral nervous structure are transmutted to the muscles
aver the common perpheral pathway of nerve fibers
projecting from the antertor homn cells of the spnal
cord These mmpulses are considerably deseloped and
modified by vanous auxthary parts of the nenous
system so that the final expression of nervous energy
15 that of smooth coordinated muscular activity While
the entire system 1s complex and wmtricate, motion 1
largely controlled by three functional nervous levels

1 Conscious or voluntary
2 Subconscious
3 Reflex

Each of these lovels has 1 P
directing motor actnty m the ™
15 completely mdepeadent cor sysem 85 th‘f clo l‘cs;:?“
Domnating the entire MO ¢ cerebr¥ o~
ar mh“\,&,i,g canter Jocatd ul ‘am" ume 0 kb
which exerts a guidin

p;;mculnr function 1
m\al subject yet none
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tory control over the lower and less highly organized
centers  Smooth coordinated muscular operation 1s
dependent upon the 1ntact voluntary motor center and
spmal tracts, as witness the perverted and sometimes
notous activity which takes place n the cerebrospastic
patient when loss of cortical control places the manage

ment of muscular action upon the lower motor cen
ters While there 1s no proof that the bram cortex stself
suffers any particular orgamc damage to essential
structures in mfantile paralysis, yet the common occur
rence of incoordination i practically all untreated
cases of the disease 1s evidence of a disorgantzation at
some pomt 1n the pathways between the bram and the
muscles Quite unconsciously such patients attempt to
produce a motion by sumultaneously contracting muscle
groups opposed to each other or even by contracting
muscles totally unrelated to the part For instance, the
untreated patient frequently contracts the quadriceps
when requested to dorsiflex the foot and another fa

miliar example 1s to see the patient contract the trape

zius when intending to abduct the arm  The untreated
case displays many such examples of musdirection of
nerve impulses  Where there 15 functional mterruption
of the motor pathway with alienation or where there
15 actual loss of anatomical continuity with paralysis

the conscious voluntary center is frequently no longer
able to effect habstual and highly selective motor acts

and, being unable to obtain response In specific mus

cles the conscious voluntary center tends to Jose aware

ness of those muscles In such case the patient volunta

rily substitutes some adjacent muscle for the one which 15
weak or non functiomng but this procedure agam en

courages incoordmnation Since the actual motor centers
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of the conscious rmind and the coordinating mechanism
are not considered to have been destroyed mn infantile
paralysss, there 15 no particular reason why coordina
tion cannot be restored with proper measures of re
education

Contractile function as 1t 15 resumed mn alenated
muscles occurs first i the subconscious level of
the mind Imvoluntary and sporadic contractions of
muscle are observed by the attendant who 1s conducting
re education long before the patient s mind 1s consctous
of the returmng ability to perform voluntary action It
would therefore seem logical in atiempting to restore
function and coordinauion to the disturbed neuromus
cular apparatus that the approach should be made at
the more accessible or subconscious Ievel Once control
of muscle and coordination of muscle action 1s secured
1 the subconscious mind a simular state can be induced
1n the more highly integrated conscious voluntary level
and the full bramn path restored

The proposal to re educate or 1o restore useful func
tion to the neuromuscular system after disorgansza
tion by a disease such as infantle pamlysns m:ccssarlly
mplies f of an 1k
of the indwidual muscles of the body and thar duncs
but more than that 1t requires an exact understanding
of the action and synchromzation of muscles and of the
motor control by which they are directed 1n harmont
ous and effective function

Too lttle study has so far been made of the dife
ferences 1n behavior and action of the vanous wndu
vidual muscles of the body Cntical observation of
the functional anatomy of muscles discloses differences
which are of wital mmportance i attempting to
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restore action to disabled muscles Consider, for
example, the upper extremity with the elbow jomt mn
s neutral extended position The biceps muscle 1s
ready to contract from the normal resting muscle
length  The triceps, however, 1s unable to contract
from this posttion because 1t 1s already m 1ts shortest
condition and must be lengthened by flexing the elbow
before 1t can be mduced to give a contraction In other
words, the triceps 1s a muscle which must he removed
from its normal resting length before contraction oc
curs

Some muscles, such as the sternomastods, have more
than one ongin and therefore more than one action
A single muscle may have the ability to pull from
either of 1ts bony attachments or have effect upon
more than one joint Certain muscles are merely stab:
lizers of jomt positions attamned by other muscles It
15 obvious that such vital information must be deter-
muned about every principal muscle of the body be
fore any rational scheme of reorgamzation can be ap
plied to the disordered mechanism after an attach of
infantile paralysis So essentral 1s this knowledge that
the following chapter will be devoted entirely to the
subject

Each muscle of the body has a defimte primary
action 1n producmg motton, which 15 obviously the
result of the most direct pull of that muscle upon 1ts
bony attachment, and the principal muscle 15 the prime
mover of the concerned jont m the given direction
In general, the more fixed attachment of a muscle »s
spohen of as the engm while the more movable part
to which the muscle tendon runs is hnown as the
Knowmg the motions of which a joint
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1s capable, the relationship of the muscle to the jomt
and the attachments of the muscle, one may deduce
the exact action of a prime mover

A muscle, in contracting normally, pulls from 1ts ten
dinous msertion folding m a smooth graduated manner
towards 1ts onigin  The onigin serves merely as an
anchoring pomt for the muscle This characterstic be
havior may 1n some cases, as in mnfantile paralysis, be
reversed the muscle attempting to pull from 1ts origi,
but when such action 1s without purpose 1t must be con
sidered as a disturbance of coordination within the mus
cle Restoration of proper function 1n this case depends
upon the redirection of the nerve impulse to the muscle
fibers mn order that the muscle may effectnely pull from
1ts tendinous nsertion to perform the required action
Disalignment of a jont, as may occur m 1nfanule pa-
ralysis disturbs the position of muscles, their resting
lengths and direction of pull, which discourages and 1n
some cases actually prevents an otherwise normal mus
cle from contracting Such malposition of a joint must
be relieved before the associated muscles can be ex
pected to resume proper action

Muscles are 1 functional balance, that 1s, that for
each motion produced by a muscle action there 1s an
exactly opposite motion capable of performance by an
opposing muscle This equilibrium 1s not established on
the basis of muscle strength The gastrocnemius, for
mstance, will always exceed the opposing tibiahs ante-
ror n power Standing wallung, runming or jumping
will call for varying degrees of effort on the part of
the gastrocnemms i plantar flexion of the foot yet
in no mstance has the tibialis anterior to do more than
dorsifiex the foot The effective motions of a jomt
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depend upon the orderly regulation of the oppostg
muscles by the nervous system When, for mstance,
the flexor of a jont begins to contract, the extensor
must simultaneously erther elongate or actively relax
paying out slack m a graduated manner so that smooth
motion of the jomnt results The relaxing muscle must
at all umes retam a certain amount of tonus so as to
be able to contract instantaneously and reverse the
Jjoint motion

The harmonious action of opposing muscles n
producing orderly jomt motion 1s spoken of as
coordmation  The smooth, orderly and effective
functioning of muscles 1s a matter of automatic control
by the directing centers 1n the central nervous system
The exact position of a jomnt and the state of relaxa
tion or contraction of the associated muscles s made
continuously known to the regulating motor centers
by proprioceptive mmpulses conveyed from the jomt
tendons and muscles Appropriate inpulses are re
turned to the Jomt and its acting muscles according
to the information gleaned from these proprioceptive
stimuly

When a principal muscle ceases to function from
whatever cause and the bram connection regulatmg the
specific motion 1s lost contiguous muscles are comman
deered by the will of the patient to take over the work of
the non functioning muscle 1n attempting to perform
the given motion by a stronger contraction of the most
accessible or adjacent muscular elements This 1s com
monly recogmzed as substitution The control of mo
tion 15 a complex affair domunated by a conscious
selective motor center m the cerebral cortex Man
by virtue of s ability to voluntanly select and con
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trol muscle action, ynmediately attempts to place an
extremity 1 such position that the substituted muscle
will fi 1o 1ts best h 2l advantage In so
doing the resutting change 1 jout position must con
siderably disturb the recsprocal action and coordma
tion of ali muscles myvolved 1w the speafic jomt metion
Propnioceptive 1mpulses relayed to the centers of con-
trol would be confusing to say the least when oniginat-
ing from a jomnt which i no lenger mn normal func
tiomng position.

From the foregomg discusston, it ss obvious that
free and uncontrolled movements can have no place m
the re ed of the tar system Follow
ing an attack of mfantde paralysis To allow and
encourage a patient s the free chotce and substatation
of muscles for the mere satisfaction of haphazard jomnt
motion 18 to estabhst and meffect e patterns
of neuromuscular activity and ro mnvite permanent
confusion of muscle action The resulting disturbance
of coordmation may become almost as disabling as
paralysis uself  Every mental and physical effort of
the patient, from the begmng of treatment, must
be guided and controlled Only by so doing can an
undesirable state of muscle mcoordination be avoded
and mentatly alienated museles be restored to function
Re cducation of, or resteration of proper function to
ahenated museles 1s only poswible after coordination has
been re-established i alf contracting muscles concerned
with the part A muscle, whether paralyzed or alien
ated, which 1s bemng tramned must be made to contract
at least m a mental sense sf in no other way The con
scious mind must be made aware of the muscles and
must visuthize contraction of the pon functioning mus-
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cle when the jomt 1s moved m order that orderly and
coordinate action of the muscle and its opponent will
ensu¢  To accomplish this result the patient must be
accurately instructed in the location of muscles and par
ticularly in the insertions of the muscles He must
understand the resultant action of the jomt and parts
when the msertion of a muscle 15 pulled upon by the
contraction of the muscle The direction of motion of
a jont must always accurately correspond with the
princtpal action of the muscle which 15 being tramed
and the imb must be i a position which 1s as normal
for the human body as possible,

In summary then the person who essays to re
educate the neuromuscular system after an attack of
mfantile paralysis must be in possession of certan
fundamental Anowledge of muscle anatomy and
muscle function  The direct application of this nowl
edge from the very beginming of the symptoms of the
disease 1s necessary i order to prevent the establish
ment of muscle incoordmation and permanent mental
alienation of muscles Only after the complete relief
of muscle spasm and thereby keeping ail muscles soft
long flexible and receptive can the principles of muscle
re education be employed On beginmng movement
absolute control by the attendant of the monion beng
taught must be demanded at all tumes mn order to &
rect nerve impulses properly back to the non function
mg muscle and to prevent substitution and incoord
nation Under no circumstance must the patient be
allowed any attempt at voluntary movement of a part
where 1ncoordination of muscle action 1s present Vol
untary contraction of 2 muscle can be allowed only
after the subconscrous and conscious mind have re
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accepted the proper rhythmic action of the museles
imohed m the jomt motion The tendency for ms

dwection of nerve smpulses to muscles not concerned
1 the specific jomnt motion must be prohibited 1 order
that the exact nene pathways 1o the muscles bemng
tramed can be restored and made permanent  Re
education of or restoration of function 1o muscles after
snfanule paralysis depends then upon the rebef of
spasm upon the teaching of mental awaremess of
muscles the cormbatiing of mcoordmation and the re

tramung of nerve pathways back to the pon functiomng
muscles Meticulous adherence to these principles and
the beginnmng of trevtment with the onset of the symp

toms of the discase will prevent stffness and deformy

ues will preserie afl tssucs moan excellent state of
nutrstion and will reduce to a mimmum the crippling
after effects of the disease
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MUSCLE FUNCTION

Classification, Type, Action and
Synchromzation of Muscles

B e v———————— s o s oy
¥ — - R S

Berore undertaking to restore function to the dis
turbed neuromuscular system after an attach of infan-
tile paralysss, a thorough understanding of the action
of muscles according to classification, type and syn
chromzation 1s imperative 1n addrtion to a knowledge
of the anatomical ongin and msertion of each prin
capal muscle The important fact that all muscles
do not normally perform 1n an exactly similar manner
has not been clearly reported by the phystologists
Lack of detailed information regarding muscle action
has made 1t difficult in the past to bring about a satis-
factory return of muscle function 1n patients suffering
from the discase of infantile paralysis Intensive study
and further research will be necessary before the sub-
Ject can be fully claborated The presentation here, al
though incomplete, 1s essential and will be helpful n
the execution of the work known as muscle re-educa
tion

Crassirication of MuscLes
According to the functiomng length from which

muscles normally undertake contraction, the sheletal
muscles may be listed 1n two major classifications
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A muscle with tendmous origm as well as tendinous
nsertion usually has the ability to pull from either end
to produce separate actions The psoas, for example,
pulling from 1ts tendinous msertion flexes the thigh
upon the pelvis but pulling from 1ts tendtmous onigin 1t
flexes the pelvis upon the thigh Not only 13 such infor-
mation necessary for the restoration of mere action to
the muscle but 1t 1s also important mn restoring proper
and rhythmic contraction of the fibers composing the
muscle A muscle with tendinous onigin and tendinous
msertion, for mmstance, may, from disorganizatson of the
nerve pathway after infantile paralysis, mcoordiately
pull from the wrong end for the desired action and will
require re direction of the nerve mmpulse to restore
proper function to the musele

COoNSIDERATION OF MUSCLE CLASSIFICATION

Classification I —Muscles that contract within their
normal resting length to produce an action

The serious consequences mn lessemung the value of
a muscle by allowmng or encouraging the muscle to
accommodate 1tself to a newer and shorter resting
length between its pomts of origin and insertion has
already been discussed 1n Chapter I The further ym
portance of understanding the functional nature of
muscles coming within this classtfication 1s to com-
prehend the deletenous effect upon the potential action
of such muscles when they are removed from ther
normal resting length Such 2 muscle when removed
or pulled beyond its normal resting length will be in-
hubited from giving a normal forceful contraction and
may lose power altogether from this cause A typical
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Classification I ~~Muscles that contract within
their normal resting length

Classification IT —Muscles that have to be re
moved from their normal resting length before
a switable contraction can occur to perform ther
primary action

Tyres oF MuscLEs

Consideration of the potential action of muscles
according to therr anatomical construction duscloses
that the muscles may be Lsted under four major de
scriptive types

Type A—Muscle with single ongin smgle
sertion and with erther single or multiple action

Type B-—Muscle group with separate ongn
common insertion and with muluple action

T3pe C—Muscle group with dual ongm dual
msertion and with multiple action

T3 pe D —Muscle or group that stabilizes a post
tion obtamed by other muscle groups

It 15 also obvious and 1mportant from the standpoint
of re education that the nature of the ongin and nser
tion of a muscle determines the potential functional
ability of that muscle The simple muscle with a single
fibrous origin and a single tendinous insertion usually
15 capable of but a single action which 1s the result of
contraction of the muscle from the tendinous msertion
A muscle with two origms howeser 15 usually capable
of producing more than one action and these must be
secured mn restormg the muscle to proper function
The sternaclerd tord for ple ansing from the
sternum and from the clavicle has the double action of
flexing the head forward and of rotating the head
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A muscle with tendinous ongm as well as tendinous
insertion usually has the ability to pull from either end
to produce scparate actions The psoas, for example,
pulling from its tendimous tnsertion flexes the thigh
upan the pelus but pulling from its tendinous onigin 1t
flcxes the pelvis upon the thigh  Not only 15 such infor
mation necessary for the restoration of mere action to
the muscle but 1t 15 also unportant in restoning proper
and rhythmic contraction of the fibers composing the
muscle A muscle with tendinous origin and tendimous
insertion, for instance, may, from disorgamzation of the
nerve pathway after mfantile paralysis, imncoordinately
pull from the wrong end for the desired action and will
require re direction of the nerve impulse to restore
proper {unction to the muscle

CovsmeraTioN oF MuscrLe CLASSIFICATION

Classification I —Muscles that contract within thar
norml resung length to produce an action

The senous consequences i lesseming the value of
a muscle by allowing or encouraging the muscle to
accommodate 1tself to a newer and shorter resting
length between 1ts pomnts of ongin and insertion has
already been discussed i Chapter I The further im
portance of understanding the functional nature of
muscles comung within this classfication 15 to com
prehend the deletenous effect upon the potential action
of such muscles when they are removed from therr
normil resting length  Such a muscle when removed
or pulled beyond its normal resting length wall be m
hubited from giing a normal forceful contraction and
may lose power altogether from this cause A typical
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example 15 that of the abdommal muscles which con
tract within therr normal resting length to assist flexion
of the trunk in the supmne person Should the posterior
spmal muscles be in a state of spasm causing lordosis
the abdominal muscles being persistently pulled beyond
their normal resting length will be unable to put forth
an effective effort and would n the past have been
adjudged as weak or paralyzed The abdommal mus
cles m this case are not paralyzed but tend to become
alienated It will be mpossible to obtamn an effective
effort from the abdommnal muscles until they are re
stored to their normal resting position  Actually the
abdominal muscles are almost never paralyzed but may
be restored to useful function after the release of spasm
m the affected posterior spmal muscles Requesting a
muscle of this clasafication to attempt any contraction
outside or beyond 1ts normal resting length 1s likely to
cause incoordmnation

The highly mmportant procedure of stimulation of
muscles belonging to Classification I must always be
carried out within the normal resting length and range
of action of such a muscle To remove such a muscle
from this position dunng the process of stumulation 1s
to dummish the possibility of evoking response because
of the abnormal position and hence the procedure de
feats the object of treatment

The principal muscles m Classification I wall be
taken up mn the order of the regions of the body

Neck —The antenor groups responsible for
flexton of the head are those of the sternomastox
muscles The extensors of the head (rectus capitis
posterior major and munor) are of Classifica
tion IT W hen the head 1s bemng supported in cor
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rect alignment these opposing groups of muscles
are both within their respective normal resting
lengths Should the head be pulled bachward
the sternomastoids would be removed from their
normal resting length and would be unable to grne
a contraction to return the head to the normal
alynment The platysma muscle bemng of Clas
sification I1 hawving been removed from its normal
resting length by the clevation of the chin will
contract to restore the chin to 1ts correct ahgnment
and the sternomastords are then agan able to
effectively perform having been returned to their
normal resting length

Shoulder Region —The upper trapezu are of
Classificatron T muscles contracting within their
normal resting length

The rhomboids are also of Classification I

Upper Lrmb —The deltoid muscle 1s 1n 1ts post
tion of normal resting length when the extremuty
1s at the side of the body It 15 mmpossible to
stretch the deltord and the traditional procedure
m the past of placing the arms in abduction to
relax these muscles 15 1llogrical except when the
deltoid 1tself 1s 1n acute spasm  When the deltord
appears to have lost the power of contraction 1t
will usually be observed that the opposing adduc
tor muscles are aflected by the condition of spasm
Placing the upper extremuty mn abduction will
have a serous effect upon the shoulder ndductors
{pectoralis mjor and latissimus dorsi) resultmg
m disorganization of the action of these muscles
and causing incoordmation

The primcipal muscles of the upper bmb be
longing to Classificition T muscles that contract
within their normal resting length are

Deltord
Subscapularis
159
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Teres minor, Infraspinatus

Coracobrachiahs

Biceps brachn

Brachialis

Brachioradialis

Pronator teres

Wrist flexors (flexor carp: radialis, flexor carp
ulnamns)

Finger flexors {flexor digitorum profundus, flex
or digitorum sublims)

Lumbrrcals

Trunk —The principal muscles of the trunk
which contract within their normal resting length
are

Intercostals

Abdommals

Thocostalis lumborum (when working alone)

Quadratus lumborum

These muscles of the trunk, m their action, all
have an important mter relationship with each
other The abdominal muscles contract to assist n
flexing the trunk when the patient 1s 1n the supine
position, and this action 15 accompamed by con
traction of the intercostales interm The mter-
costales exterm, although the fibers merge over the
lower ribs with those of the obhiquus externus, are
really opponents to the abdominal muscles and the
action of one 15 accompanied by relaxation of the
other Thus, if there 15 mnterference with exhala
tion and the ribs are not easily depressed the ab
dominal muscles will experience difficulty mn put
ting forth an effort since they are being persistently
pulled beyond their normal resting length The
1liocostahs fumborum by virtue of 1ts attachments
15 able to fix or depress the ribs Because of these
attachments, spasm of the 1liocostales lumborum
may place a serious restriction upon the pattents
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resptration m not allowing expansion of the nb
cage for nhalation

Lower Limb—The principal muscles of the
lower imb contracting within their normal resting
length are

Abductors of the thigh {gluteus medius and
gluteus minimus)

1hopsoas

Internal rotators of the thigh

Tensor fasaiz latz

Hamstring groups (biceps femoris, semiten-
dinosus, sermmembranosus)

Gluteus maximus in 1ts major action {1 e , stabi-
hization of the lower extremuty upon the
pelvis)

Tibialis antertor

Peroncus tertius

Peroneus longus

Calf muscles (gastrocnernius and soleus)

Flexors of the toes

The psoas major 1s worthy of mention 1n that
both 1ts origin and 1ts msertion are tendinous 1n
character, hence the one muscle 1s endowed with
the property of pulling from either end to pro
duce different motions  The psoas arses by a
series of small tendmous arches from the Iumbar
vertebre and has 1ts msertion by means of a nar-
row tendon to the trochanter minor femons  Pull-
g from the small tendinous arches at the ongin
the muscle will assist m bending the body for-
ward, pulling from 1ts long tendinous nsertton 1t
will assist in fleung the thigch  For both these
mottons, the psoas contracts within 1ts normal
resting length It 1s possible to use either motion
or both together for the purpose of stmulating
the muscle

It may appear that some of the muscles discussed
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mn Classification I actually are capable of contracting
when removed beyond therr normal restng length
Such a contraction 15 never a normal actron but 1
usually an action requinng an extraordmary effort
mn which the enttre muscle contracts as a umt A
muscle when contracting normally within #ts resting
length, folds 1n a smooth graduated manner beginning
at the tendinous junction To repeatedly request the
effort of contraction from a muscle of this classifica
tion when removed beyond 1ts normal resting length
will result i improper action of the individual muscle
and will encourage the establishment of meoordmation
in the muscles of the region

Classification IT —Muscles m Classification II are
those which must be removed from their normal rest
g length before a satisfactory contraction can occur
to produce a useful action

The serious restriction placed upon the action of the
opponent m allowing a muscle to become permanently
shortened refers especally to muscles comng within
this classification  Too much stress cannot be placed
upon the mportance of understanding the functional
activity of muscles belonging to this classification
The important procedure of sttmulation of muscles be
longing to Classification II can only be successfully
accomphshed by removing such muscle beyond 15
normal restmg length Such a muscle normally re
cawves 1ts mmpetus to contract for the performance of
motion only when 1t has been elongated beyond
its normal resting length  To place the body or
any particular part of the body m a position durl;g
the acute or comalescent stage of the disease s0 that the

162



Musces Funerion

Clasufication II muscles of that part are continuously
removed from therr normal resting length causes
such muscles to recene stmuh for contraction but
uhen they are at the same ume prevented from per
forming a normal useful action the result 15 a disorgan
1zation of function and the establishment of mcoordma
uon A typical example 15 that of the adductors of
the shovfder the pectorahs major and the laussimus
darst muscles 1€ the upper extremuty s placed and
held sn abduction a disarrangement of the normal func
uonmng of the shoulder will resuft The fact that the
matntenanice of the imb m a position of abducuon
defeats the effort of attempted restoration of the hmb
to a newtral position does not prevent the attempt but
the adductors will have been changed mentally to ab
ductors and will endeavor to contract and assist m
abduction  On seehmg the restoration of the move
ment of tbduction the effort of the abductors wil} be
very much hampered by the mcoordimated actwvity of
the adductors 1 Attempting to assist the apponent

The prinaipal muscles of the body belonging to
Classification 11 that 1+ muscles that have to be re
moved from their normal resting length before a st
able contraction can occur ta perform ther primary
action wall be histed.

Aeck

Platysma

Rectus captis posteriar major and mmer
Trunk

Pectoralis magor

Latissimus dorsy
Sacrospinahs (full group)
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Upper Limb
Triceps
Forearm supinators
Wrist extensors (extensor carpr radialis longus
extensor carpi radals brevs, extensor carpi
ulnaris)
Finger extensors
Lower Limb
Adductors of the thigh (adductor brevis ad
ductor longus, adductor magnus)
External rotators of the thigh
Quadriceps femoris
Tibalts posterior
Peroneus brevis
Toe extensors

ConsipErATION OF Muscre TyeE

Depending upon anatomical construction, a muscle
or a muscle group may be capable of one or more
actions A hnowledge of the normal abilies of the
principal muscles 1s a prerequsite to the successful re
education of the neuromuscular system It 1s necessary
to have a clear conception of the muscle action beng
sought as well as to be able to recogruze an mcorrect
action

Type A —Muscles with single origin, single insertion
and with exther single or multiple action

This 15 the sumplest type of muscle and from
the standpowt of the principal action of an mdt
vidual muscle 15 the most common The bra
chialis, ansing by fibrous onigin from the lower
half of the front of the shaft of the humerus and
crossng the hinge of the elbow Jomnt to msert
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1nto the coronord process of the ulna, 1s an example
of a muscle capable of but a single action Tt 15
usual for a muscle of this type to have a single
prmary acthion but such muscles commonly have
functions which are accessory to the principal
action The tibalis anterior, for example, has a
prncipal action of dorsiflexing the foot, but 1t 15
capable also of elevating the inner border and of
mverting the foot

Type B—Muscle group with separate ongi, com
mon 1nsertion and with multiple action

Neck  Sternocledomastords

Lach muscle group has its ongin by two heads,
the medial head ansing by a long tendon from the
manubrium sterni and the lateral head arising by
a short tendon from the upper surface of the ster
nal extremuty of the clavicle These two portions
unite at about the middle of the neck and the
group mserts by a short tendon to the processus
mastoidens  Each muscle has a dual action m pult
g from the mastord attachment The muscle of
one side acting alone turns the head to the oppo
site side and the face upward at the same time
Acting 1n conjunction with the muscle group of
the opposite side, the muscle flexes the head for-
ward and downward With the head fixed, the
two sternoclexdomastosd muscles elevate the clavi
cles and the sternum (and with them also the
thorax } This latter action must be kept n mind
as the muscles may perform incoordinately after
an attach of infantile paralysss, thus elevating the
chest by pulling from the origins rather than pull-
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Upper Limb
Triceps
Forearm supmators
Wrist extensors {extensor carpi radialis longus,
extensor carp: radialis brevis, extensor carpi
ulnars)
Finger extensors
Lower Limb
Adductors of the thigh (adductor brevs, ad
ductor longus, adductor magnus)
External rotators of the thigh
Quadriceps femons
Tibialis posteror
Peroneus brevis
Toe extensors

ConsmweraTtion oF MuscLe Type

Depending upon anatomical construction, 2 muscle
or a muscle group may be capable of one or more
actions A knowledge of the normal abiliies of the
principal muscles 1s a prerequisite to the successful re
education of the neuromuscular system It 1s necessary
to have a clear conception of the muscle action being
sought as well as to be able to recognize an mcorrect
action

Type A —Muscles with single onigin, single msertion
and with erther simgle or multiple action

Thas 15 the smplest type of muscle and, from
the standpomt of the prmeipal action of an indi-
vidual muscle, 55 the most common The bra
chialss, arising by fibrous ongm from the lower
half of the front of the shaft of the humerus and
crossing the hinge of the elbow jomt to msert
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the group enfering imto any specified effort  If
the gastrocnemmus group 1s workmg n equal con
traction and the heel retamed m perfect align
ment neither supmated by spasm m the medsal
head nor abducted by spasm 1n the lateral head
and correct re education 1s given foot deformties
do not occur however badly paralyzed the anterior
or the posterior group may be

Type C —Muscle group with separate onigm  dual
msertion and with multiple action

Lower Ltmb  Quadriceps femons Hamstrings

The importance of recogmzing this type of mus
cle 1s that close observation must be made to see
that each part of the group puts forth an equal
effort 1n the performance of a given movement If
allowed one portion may attempt to contract sep
arately with the result that the other portions of
the group tend to lose power or become alienated
Disalignment of a jomnt or allowmg the hmb to
lie persistently mn a position which does not con
form to normal algnment may favor one por
tion of a group and cause unequal contraction
n the component portions of the muscle group
For instance a valgus condition of the knee as
may be caused by a shortenmg of the ihio tibial
band favors the vastus lateralis of the quadniceps
group The lower extremuty lymg m external ro
tation favors the biceps femorss of the hamstring
group Equalizing the strength in both parts of a
group which performs a common action will avord
certain deformities  If the mmer hamstrings are
not encouraged to retain equal strength and equal
resting length with the outer the tima will drop
medially and the disturbance of the gravitational
force upon the ankle will cause the condition of
flat foot to appear
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ing from the insertions at the mastord processes to
flex the head  In this case, the muscles would be
considered as weak unless the true state of nco
ordmated action of the muscles was perceved and
reetified

Upper Limb  Deltord

Thus group has its origwn n three heads, fleshy
from the clavicle and from the acromuon process
and tendinous from the spine of the scapula Its
msertion 15 by one common tendon mto the deltod
tubercle of the humerus  The structure of the
group i complex and really consists of theee dis
unguishable portions, an antertor, 2 muddle and &
posterior portion The muscle has multiple actions
depending upon the POTUIOR OF portions enterng
1ito any spectfied movement The middle portion
hfts the upper arm lateralward m the shoulder
jomt  The anterior portion draws the ann for
ward and rolls 1t mward The postenor portion
draws the arm bachward and rolls 1t outward The
various combmations of the poruons produce ac
tions which are the result of the component forces
exerted by the mmscle portions partiapatmg

Lower Limb  Triceps surae

The calf group arses from three heads eone
sisung of the soleus and the medial and lateral
heads of the gastr The jon of the
group 15 by a common tendon, the tendon of
Achilles nto the caleaneus  The group 1s capable
of multple action priopally of plantar flexion
of the foot but also of adduction and abduction of
the heel, depending upon the component parts of
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Ihocostales lumborum

The 1l les lumborum stabil the spine
m the upright position when a person 15 walking

Quadratus lumborum

The quadratus lumborum stabihizes the pelvis
and trunh 1n the lateral plane

Lower Extremuty Tensor fascia late

‘The tensor fascie latz muscle has its orign by
a tendmous band from the external lip of the iltac
crest The fiber bundles pass distally to become
ncorporated with the tractus ihotibialis which 1n-
serts nto the tibla  The muscle therefore has
action upon two Jomnts and 15 a stabtlizer of the
entire lower extrenmity upon the pelvis

MuscLE SETTING

The exercise known as muscle setting which has
been widely advocated and which 1s 1n vogue 1n many
chinics must be mentioned for the purpose of condem
nation 1n the treatment of nfantile paralysis This has
been defined as “an action of contracting the muscles
without moving the part to which the muscle 15 at-
tached through even a partial arc of joint motion The
setting of the quadriceps with the knee 1n extension 15
clearly shown by the upward movement of the pa-
tella *# That this procedure 1s both 1llogrcal and dam
aging 1s obvious considering that contraction of the
quadriceps 15 bemg brought about within the normal
resting length of the muscle whereas the quadriceps 1s
a muscle which must be removed from its normal rest
g length before a satisfactory contraction can occur

*Un ted States Publc Heslth Bulletn No 242 1939 page 15
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Type D —Muscle or group that stabihizes a position
obtamed by other muscle groups

Most stabihizers contract withm thew normal resting
length and bind or stabilize the group that has brought
the skeleton mto position

Shoulder Region  Latisnimus dorst

The latisimus dors: stabtlizes the mferor angle
of the scapula and allows the teres major to ex
tend the upper hmb  Falure to msure stabiliza
tion of the scapula will allow the condition of
winged scapula to be brought about

Trunk  Gluteus maxumus

The gluteus maximus muscle stabihzes the thigh
m extension after 1t has been brought mto this
position by the hamstuings  The gluteus maximus
muscle has been usually accepted as the extensor
of the thigh This 15 a mechanrcal impossibihity
The contraction of any musele 15 2 gradual short
cnng or contracuon from the pomt of auach
ment untif the full muscle fibors are closed and
held m the condition of contraction right up
the onigin of the muscle  The fact that the glutcus
maximus muscle hes m an oblique position from
1ts ongim to 1ts insertion and the fibers run nearly
parallel Iateralward and downward to pass over
into the deep layer of the tractus thoubuals, m
addition to the fact that the muscle contracts
within ts normal resting length, would lead to the
conclusion according to mechameal law that the
action of this muscle 15

1 To stabilze the tingh when extended

2 To prevent the mward rotation of the fernur

while the thigh 13 1n extension
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muscles of the regton 1s encouraged by the procedure
of muscle seting  The muscle mstakenly expends its
energy contracting without producing movement It 1s
very difficult to set a muscle without contracting 1ts op-
ponent, otherwise motion of the jont will occur Teach
ing a patient to contract opposing muscles simultane
ously will result 1n incoordmated and neffective mus
cular action when the restoration of rhythmic move-
ment 1s later sought

SYNCHRONIZATION OF MuscLE AcTioN

Motility does not consist of isolated and exclusive
muscular contractions but rather of synchronous ac-
uon of groups coordinated mto a harmonious whole
It 15 necessary to consider and make detailed study of
the cooperative and sympathetic action of muscles and
groups which function to produce useful and effective
actity  All re-educational exercises should be given
only after acquiring familtarity with all sympathetic
muscle action and after careful study of bodily me
chamics  Great care must be exercised to encourage
the restoration of synchronous and coordinated mus-
cle function as soon as possible after starting treatment

Restoration of normal function to the neuromus-
cular system requires the adoption of all measures to
msure perfect harmony of all muscles of the body,
having m mind the utibity and functional activity of
the parts as well as the whole orgamsm  In consid-
enng the act of walking, for instance, the psoas and
the hamstrings work together, the psoas supporting
the thigh and the hamstrings supporting the leg
Therefore, 1n restoring function to this regton, once the
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to produce a useful actton Contraction of the quadn
ceps within the normal resting length of the muscle i
likely to promote the deformuty of hyper extension of
the knee The normal action of this group 1 contract
g 15 to extend the hnee or hit the leg forward when
the hnee 15 flexed and the muscle group stretched from
is normal resting Jength  If contraction is atiempted,
as i the procedure of muscle seting the muscle group
will attempt to Lft the leg forward from the already
extended posstion and thus will force the head of the
ubia backward so that the deformuty mentioned above
will be promoted

A further harmful effect 1 teactung 3 patient mus
cle settmg 15 that the procedure fosters meffectne
action and mental ahenation of the muscles so treated
n any part of the body The patient s nund s alen
ated from the correct pomt of attachment of the mus-
cle  Contraction of the quadnceps withm the nor
mal resting length of the muscle transfers the pomt
of msertion to a postion Just abme the patella i
the thought of the patient nstead of to the normal
wsertion at the ulbial tubercle Pauents who have
been taught scttng of the quadrceps are Frequent
Iy obsersed to be able to pull upon the patella yet
be unable o exert any effort m attempting to &
tend the flened knee  Pulling from a pomt above the
patella and producing o motion at the knee mmpresses
the patient that power 1s lacking 1 the musdle The
sesult 15 that the quadniceps becomes mentally ahcnatd
ed and the pauent attempts to produce the destret
movement by other means

Incoordination both withm the muscle and m the
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PRINCIPLES OF TREATMENT

Practical Considerations in the Restoration of
Function of the Neuromuscular System

po e

T e e ey

Tae ultimate object of treatment of the disease of
mfanule paralysis 1s to restore rhythmic, coordinated,
useful muscle function to the disturbed neuromuscular
system  From the standpomt of therapy 1t 1s hardly
possible to divide the disease mnto acute and convales-
cent stages While the main object in the acute stage
1s that of the relief of muscle spasm by means of the
application of hot foments, yet the attempt to restore
the physiological continty of the nerve pathways back
to the muscles must engage the attention at the earliest
possible moment The re education of the neuro-
muscular system must begm in the period immedtately
foll, the subsidence of acute symp and be
developed and carried forward without interruption
through convalescence to the ultimate conclusion or
recovery of the case  There 1s really no such thing as
a mild case of nfanule paralyss The term non pa-
ralytic does not connote that the patient 1s non affected
or even less that recovery from the disease will occur
spontaneously Contractures and deformuties are fre-
quently observed to appear in such cases during the
early period of recovery or later where the muscle
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bramn path 15 re estabhshed to the muscles, care 15
exercised that synchronous action 1s taught the psoas
and the hamstrings As a step 1s taken the quadn
ceps are lengthened from their normal resting length
and the gluter are relaxed The action of the quad
riceps 1s to restore stself to its normal resting place
and to extend the knee while the gluteus maximus
workmng m umson, 1s returned to 1ts normal resting
place and contracts so that the hody 1s stabilized or
supported 1 the upright position

Sumilar consideration must be given to all movements
of the body In coming up to the sittng position from
the supmme position, for mnstance, there 1s a definite se
quence 1n the order of contraction of the muscles n
volved 1n the motion The platysma depresses the chun,
the sterno mastoids then flex the head, the mtercostales
interni contract while the abdommals begmn flexion of
the trunk, finally the psoas comes nto action to flex
the pels1s and the movement of sitting up 1s completed

The bramn path and the correct action must first be
restored to the mdvidual groups but there must finally
be synchronzatson of the mdividual parts concerned m
all bodily mos ements before normal coordmated func
tions can be considered to have been re established I
this 1s properly done there will be no awhwardness of
gait or necessity for trich mottons but rather will move
ment be smooth and rhythmuc as nature ntended This
1s not a matter of muscle strength but of the restoration
of synchrontzation of muscle action
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s1on 1n the muscle 1n spasm nor should any muscle m
spasm be encouraged to perform contraction as these
events have a damaging effect upon the sensitive mus
cle tissue  If passn e motions are pamful or arouse fear
m the mind of the patient re educatton procedures in
any form are not only impossible but any attempts will
have the effect of defeatng the object of treatment
The handhing of the patient should always be so gen
tle that pain 1s never caused as this arouses fear m
the mind of the patent and defeats efforts to get hus
cooperation  The patient continues to be confined
quetly 1 bed throughout the length of the penod of
contagion and until such time as muscle spasm has
been sufficiently relieved that further steps m restora
tion of muscle function can be mstituted  Usually
by the third or fourth week the patient can be moved
to the treatment table This 15 determuned by the fact
that active spasm has been reheved There will sl
be some tightness mm muscles but they are no longer
sensitive or hyper irntable and shght stretch does not
cvoke a reaction of either acute pam or spasmodic
contraction

Every patient will require training after an attack
of infantile paralysis as every patient will have suffered
at least a disorgamzation of the motor pathways with
mcoordmation  The patient does not spontaneously
recover from this condition and it 1s disabling unless
corrected  Where there are muscles which have lost
function and are alienated or apparently paralyzed
the problem 1s more dufficult It 1s useless to request
a patient to attempt voluntary contraction of the non
functioning muscles as control must be acquired first
m the subconscious centers  This 1s brought about
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condition of spasm has not been attended at the onset
Every pattent will have muscle spasm which will de
mand treatment if the avosdance of deformuties 15 to
be assured  In those patients who have apparent pa
ralysis, the condition of ahenation may be thesole cause
of or at Jeast contributes to the non function of muscle
and needlessly ncreases the amount of permanent
paralysis unless proper procedures are carned out to
restore function to these muscles  Every patient will
exhibit the damaging condstion of incoordimation of
muscle action unless proper retrammng of the neuro
muscular system 1s carried out

In approaching the treatment of the disease, the first
step in the acute stage is that of amalyss of the
muscle conditsons and detersunation of muscles m
spasm, largely through mspection and observation a»
outhined 1 Chapter II  Whether or not there are mus
cles which have lost function 15 of no smmediate con
cern at this tume and the attempt to determme muscle
power 1s forbidden  Muscle testing in the acute stage
gives no mformation of any value and will cause fur
ther spasm to be excited, as well as promote the devel
opment of 1ncoordimate muscle acton  Usually after
three or four days of treatment by hot foments the
spasm will have sufficicntly relazed as to allaw a small
range of passive motion 1 the jomts At this tme 1t
15 possible to obtam nformation as to the presence
of alienation m the muscles opposed to those in spasm
and to begin the first caveful steps in the rcstm:atzon
of function to these al d fes by
of thew proprioceptne nere endings as outlmcdu:
Chapter VI Under no consideration should any jom
motion be carried out to such extent as to cause ter-
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(b) that no muscle involuntanly attempts to
perform the mamn action of another muscle

(c) that opposing muscles do not contract st
multaneously in attempting to perform a
given jont motion

(d) that there be no substitution of a strong
muscle for a weaker one

Coordination 1s first established 1n the sub volun-
tary motor centers by the process of passive move-
ments of the jonts, making use of the propriocep
tive mechanism as 1n muscle stimulation No vol-
untary effort 1s allowed the patient in the presence
of mncoordmation of muscle actvity  Substitu-
tion of muscles must never be allowed as this wall
encourage mncoordmnation

3 Restoratton of MUSCLE FUNCTION
Resumption of proper voluntary control of muscle
represents the successful re establishment of the
normal physiological actvity of the motor mech
anism  The object of all treatment 1s to restore
useful effective action to the neuromuscular sys
tem Awareness of muscles having been taught
incoordination having been combatted and coordi-
nation restored the culmination of re education 15
achieved 1n conscious voluntary muscular action
Ultimately, with continued trammg, this 1s sus
taned rhythmce, effective and purposeful

During the daily treatment period, the patient 1s
moved to the treatment room where he 1s secluded
with the tecchmaian  Complete and undivided atten
tion of the patient 15 necessary for success He 1s
placed upon a well constructed and sold table (Fig
ure 34}, whach gwves b 2 feching of secunty and
allows lum to relax  Complete general relaxation 15
necessary in order that the mental effort of the patient
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by the process of muscle stimulation as explamed m
Chapter VI Re education and restoration of proper
actwity of the neuromuscular system after an attack
of mfantile paralysis 15 based upon three esseatial con
siderations

1 Restoration of MENTAL AWARENESS of
muscles Thas 15 the procedure of restoring con
scrousness of muscles and particularly of teaching
the patient the projection of thought to the spe
cific msertion of muscles mn order that the bran
path can be re established and neural
properly directed A muscle normally begms con
tractng from the tendwnous msertion ~ The patient
must acquire the ability to visualize this pomt of
attachment and the effect upon the limb when the
muscle pulls from this pomt so that he can men
tally follow the movement which 1s at first per
formed passively for hum  No physical effort i
encouraged or allowed to be directed to the af
fected part untl awareness of all muscles of the
part 1s thoroughly re established 1 the patents
consciousness and there 15 coordmated action of
the fibers compnsing the specific muscles as well
as coordnation of all acting muscles of the region

2 Restoration of COORDINATION or com
batting of incoordnation  This procedure 1s veally
an esercise for the nervous system as the regula
tion of coordanation 1 a function of the motor cen
ters It 15 carned out m conjunction with the
teaching of mental awareness of muscles The
combatting of mcoordination depends upon ob
serving

(a) that the mdnidual muscle bong tmmﬁd

contracts begmming with the fibers at the
wmsertion where motion 15 sought and pro
gresses rhythmically toward the ongin
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can be directed entirely to the part bemg treated Re

questing the patient to take a deep breath and then to
sigh will encourage relaxation  All re education 1s car

ried out from two basic positions prone or supine with
the arms at the sides 1 conformuty with the principle
of always mamntaming correct bedy alignment  (Fig
ures 35 and 36) No exertion 15 required to marntam
these postures and therefore the nervous energy and en

tire mental effort of the patent can be drrected to the
procedures being carried out  The first treatment pe

r1ods should be short so as not to fatigue the patient In
beginning the treatment pertod 1t 15 usual to start with
the part of the body most severely affected in order to
secure the maxumum mental effort while the patient 15
fresh If attention should flag duning the session 1t 15
best to discontinue the treatment for the time being  If
posstble each time the patient should be left with a
sense of achievement and a desire to continue hus efforts
at the next sessiont on the following day A cheerful
and optumistic attitude should be encouraged at all
times

ExampLe ofF THE RE EpUCATION PROCESS

For each part of the body treated the technician
must herself be 1n possession of certain fundamental
knowledge as to the normal action and synchroniza
tion of the regional muscles 1 order that she can suc
cessfully utihze the appropriate techmque mn tramming
the patient  This 1s especially true 1n those patients
exhibiting muscles which are non functioning where
the greatest erammg and shalf 1s required m the means
of restoring impulse to the muscles

Consider the anterior neck muscles for example
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can be directed entirely to the part being treated  Re
questing the patient to tahe a deep breath and then to
sigh will encourage relaxation  All re education 1s car

ried out from two basic positions, prone or supine, with
the arms at the sides, i conformity with the principle
of always muntamning correct body alignment (Fig

ures 35 and 36) No exertion 1s required to mamntain
these postures and therefore the ner ous energy and en

tire mental effort of the patient can be directed to the
procedures bemng carred out The first trearment pe

niods should be short so as not to fatigue the panent In
beginning the treatment period 1t 15 usual to start with
the part of the body most severely affected 1n order to
secure the maximum mental effort while the patient 15
fresh  If attention should fiag during the session 1t 1s
best to discontinue the treatment for the ume beng  If
possible each time the patent should be left with a
sense of achievement and a desire to continue his efforts
at the next session on the foliowing day A cheerful
and optinistic attitude should be encouraged at all
times

Exaxrre or THE RE EpuUcATION PrOCESS

For each part of the body treated, the techmcian
must herself be in possession of certam fundamental
knowledge as to the normal action and synchronza
tion of the regonat muscies in order that she can suc
cessfully utilize the appropnate techmgue i traming
the patient  This 1s espectally true n those patients
extubiting muscles which are non functioning where
the greatest traimmg 1nd shill 1s required 1n the means
of restoring impulse to the muscles

Consider the antenor nech muscles for example,
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which are frequently alienated or apparently paralyzed
as a result of spasm in the opposing posterior neck mus
cles The mere refease of spasm n the posterior nech
muscles does not effect spontancous resumption of func
tion 1 the anterior neck muscles  On the contrary, the
patient will attempt to substitute other muscles with
resulting improper action and mcoordination and the
sternomastoids will remain alienated and non function
mg until pmpcr steps are instituted to restore them to

10n of the ster d muscle
according to 1ts classification and type brings out four
important points

(a) The muscle 1s of Classification 1 and con
tracts within its normal resting length
Therefore, 1 attempung to restore func
tion, 1t 15 necessary to worh within the range
of normal resting length of the muscle,
starting from the position of full resting
length

(b) The muscle 1s of type B, having two heads
It 15 1mportant that contraction occur n
both portions when function 15 resumed by
the muscle

The muscle has two actions 1n moving the
head, that of forward flexion and that of
rotation  Both of these movements may be
utilized 1n attempting to restore impulse to
the muscle

(d) The muscle, in contracting, has the ability
normally to pull from either end The at
tendant 1s interested only i restoring s
action in moving the head, and 1s therefore
carcful to chimmate the other action of as-
sisung the raising of the chest i respira
tion

(¢
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Early m the coarse of traung, when the muscle ex
hibits no evidence of voluntary contraction, the treat
ment for these muscles consists entirely of tendon and
muscle stumulation to contact the motor centers, and
ather procedures with passne movements designed to
restore mental awareness of the muscle and encourage
coordnate action of the fibers of the sternomastards as
well as of all the muscles of the region In a single
treatment period at this exrly stage, the weatment for
the sternomastoids would consist of the following pro
ceduses Lxact wstruction regarding gnps and the
other pertinent detals will be found m the chaptes on
Restoration of Function to Muscles of the Neck

b Muscle Stimulation

From the position of norral ahgnment and with
proper grip, the head 15 fornard flexed several
tymes by the techmioan for the purpose of stmula-
tion of both the sternomastords  The head 1s then
rotated to each side several times, smultancously
elesatng the chr, for the purpose of stma
lating the sternomastaids indnadually  The patient
excrts no mental or physical effort and 15 dwected
to think of nothwg concernng the neck dunng
these movements  The pucpose of ths procedure 53
te re-establish on with the sub
motor centers, mahing use of the proprioceptive
nervous reflex mechamsm  Stimulation 15 no Jonger
done afier conscrous voluntary control of the mws
cle has been established

2 Guded Passwe Movements
Without altering the position of the patieat and
with mamtenance of the proper grip, the techm
cun directs the attention of the patient to the
pornts of attachment of the Lastord muscles
tog the @ processe: passely for-
& 1x

3 *
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ward flexes the head of the patient The patient 15
instructed that the movement results from the
contraction of the muscles begnning at the sterno

mastord processes The patient mentally follows
the movement of forward flexion of the head but
exerts no physical effort The patient s re directed
to concentrate upon the pomts of attachment of
the muscles before beginning each motion and to
mentally follow each movement as it 15 guded
and carried out by the technician Three passive
movements are given at the sesson  The indi

vidual mosements 1n the rotation of the head are
also each carned out three times The patient
exerts no physical effort during the entire proce

dure The techmcian observes carefully that no in

voluntary actions occur 1n any of the regional
muscles If these are present the patient 1s not in a
state of relaxation and 1s not properly concentrat

mg upon the muscle beng tramed Complete
mental and physical relaxation of the entire body
must be secured before continuing with the treat

ment The patient must place himself unreserved

ly i the hands of the attendant The purpose of
the procedures described 1s to re tramn the bramn
path to the msertions of the sternomastord muscles
and to restore awareness of these muscles as well
as coordination to all the nech muscles

3 Guided Assisted dcetive AMovements

After several days or weeks the techmcran per
cenves that there 1s beginnmg subconscious control
of the sternomastaid muscles This 1s evidenced
usually by the fact that the muscle gives a sudden
mvoluntary contraction dunng stimultion or pas
snemovement The patient may also be requested
to put forth a physical effort every few days for the
purpose of determiming whether or not there s con
nection with the conscious centers  If the connec
tion has been made the patient 1s then ready to
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attempt active contraction and resume conscrous
control of the muscle After the second pas
sive movement, the patient 1s requested to put
forth physical effort to forward flex the head ™ If
this 15 successfully achiesed, the patient performs
the third movement actively af}:er two passive
movements at each subsequent treatment period
but always with the assistance and gudance of
the technician  Care must be exercised that both
the sternal and clavicular portions of the muscle
are contracting  As control becomes more perma
nently established, the patient makes the second
and finally all three movements actively but always
with gidance by the attendant At any time that
mcoordmate action 1s percewved, such as attempts
to pull from the lower attachment of the muscle
or attempts to contract the platysma, active
movements are stopped and passive movements
resumed until such time as coordinated action of
the sternomastords 1s restored as well as proper
action of all regronal muscles
The same procedures are carried out for all portions
of the body according to the classification type and
synchromization of the muscles for the part beng
tramed, and the complete treatment 15 done durmng
each tramning pertod Movements which are done ac
tvely by the patient are assisted early and later resisted
by the attendant All movements are guided and con
trolled by the attendant until full voluntary function s
established m the part being treated Needless to say,
no massage 1s ever used dunng any part of the course
of treatment
It 15 essential that correct body alignment be msisted
upon during the entire treatment period as well as dur
mg the wmterval between treatment periods  Certan
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muscles will obviously be 1n various phases of restora
tion m the same patient and the treatment accorded
cach part will be accordmg to the stage of rccovery
Throughout the entire course of re education all move
ments arc guded and directed by the techmaan untif
full coordimated action to the entire body 15 restored
The final object 1s not that of tramed mndividual mus
cles or parts of the body but rather a coordinated
whole which performs normal actions with graceful
rhythm

Grirs

The 1mportance of the position of the techmeian's
hands on the body of the patient m physical therapy
cannot be overcstimated This contact may be util
1zed to advantage 1n re establishing connection between
the patient s mind and the more penpheral parts of
his body Improper use of the hands may be detn
mental and even defeat the objective of treatment
The hands must be so placed as to serve as a gmde
for any effort to be put forth by the patent and at
the same time to comvey to the technician any action
attempted or achieved by the pauent  The hands of
the techmaian must support the part in normal align
ment and direct motion accurately according to normal
function In the chapters to follow on restoration of
function of muscles of various parts of the body, the
tllustranons wall show the advantage taken by the
techmeian 1n the use of the palm of the hand or one
or more of the fingers to gwide both the bram path and
the physical efforts of the patsient These gnps must be
carcfully studied and follow ed exactly

Take the head for example It will be noticed 1n

185



Tue Kenny CoNcepr oF INFANTILE ParaLysis

Figure 38, with the patient 1n the supine position, that
the head 1s resting completely and quietly on the hands
of the attendant The thumb of the attendant 1s on
the mastoid process m order to tram the bram path
of the patient to the msertion of the sternomastoid mus
cle at this pomnt  The 1dea 15 to establish m the muind
of the patient the exact spot where contraction of the
muscle must start in order to flex the head forward as
the sternomastords contract and the posterior muscles
relax

The grips used 1 restoration of function of muscles
of the Iimbs must be especially carefully studied On
no account must the hand of the technician be placed
on the belly of a muscle which 15 contractmg or for
which a contraction 15 sought Wherever contact 1s
registered, the patient directs his bran path to the
pont of contact mstead of to the pomt from which
contraction should normally commence Ths results
m an mcoordinate contraction withm the muscle, and
attempts by the techmcian to secure a normal con
traction beginming at the tendon are thus defeated
On no account must any part of the hand of the
technician come i contact with the tendon of
a muscle, the contraction of which 1s undesired 1n the
moyement bemg performed It will be noticed, for ex
ample, m Figures 62 and 63 that m the gnip used 1n
guwding the mov ement of flexion of the thigh the fingers
of the attendant do not come m contact with the m
sertion of the tendon of the sartorms muscle The
sartorius frequently mcoordmnately attempts to flex the
thigh 1n place of the psoas Directing the bramn path of
the patient to the tendon of the sartonus by grasping
the leg at this pomnt encourages the undesirable efforts
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of the sartors to attempt hip flexion and thus blochs
the directing of wnpulses to the psoas Simular careful
ohservance must be carried out for every portion of
the body which 15 bemng tramed The sllustrations
the succeethng chapters will be of aswstance m leamn
mg the proper grips and posiions of the hands The
techmeran must be on the alert that the placing of her
hands never mterferes with muscle action

Srrmine Up

The pauent 13 not atlowed to sit up as long as actve
spasm 13 present or where shortened muscles pull the
body mto disalignment i the sitting posture  As soon
as there has been accomplished a good return of func
tion 1o the muscles of the trunk and these muscles
are of farr strength the patent may be allowed to
sit up for graduated penods up to one half hour  The
restoration of function 10 muscles of the trunk »s ex
tremely mmportant and deserves the particularly care
ful attention of the techmician  Patents who are
able to stabibize the trunk well m the upnght pos
non will be bhely to succeed i walking even where
there 15 considerable weakness of the extremuties
Where the muscles of the trunh are functiomng the
posture i snting up will help to restore coordination
and strength ta these vauscles With increasing strength
the ptient may be allowed more time stmg up but
this time should be hinuted to not more than two daily
periods of one hatf hour exch durning the major part of
the course of trewment
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Figure 38, with the patient in the supme posttion, that
the head 1s resting completely and quietly on the hands
of the attendant The thumb of the attendant 1s on
the mastord process i order to tram the bram path
of the patient to the insertion of the sternomastoid mus
cle at this point  The 1dea s to establish 1 the mmd
of the patient the exact spot where contraction of the
muscle must start 1 order to flex the head forward as
the sternomastoids contract and the posterior muscles
relax

The grips used mn restoration of function of muscles
of the limbs must be especially carefully studied On
no account must the hand of the techmctan be placed
on the belly of a muscle which 1s contracting or for
which a contraction 1s sought Wherever contact 15
registered, the patient directs lus bram path to the
pomnt of contact mstead of to the pomnt from which
contraction should normally commence This results
m an ncoordmate contraction within the muscle, and
attempts by the technician to secure a normal con
traction beginming at the tendon are thus defeated
On no account must any part of the hand of the
techmeian come in contact with the tendon of
a muscle, the contraction of which 15 undesired 1 the
mosement bemng performed It will be noticed, for ex
ample, m Figures 62 and 63 that in the gnp used
guiding the movement of flexion of the thigh the fingers
of the attendant do not come mn contact with the m
sertion of the tendon of the sartors muscle  The
sartorius frequently incoordinately attempts to flex the
thigh 1 place of the psoas Directing the bram path of
the patient to the tendon of the sartortus by grasping
the leg at this point encourages the undesirable efforts
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of the sartorius to attempt hup flexion and thus blocks
the directing of impulses to the psoas  Simlar careful
ohservance must be carned out for every portion of
the hody which 15 bemng trawmed The tlustrations
the succeeting chapters wall be of assistance m learn-
ing the proper grips and posmions of the hands The
techmcian must be on the alert that the placing of her
hands never mterferes with muscle action

Srrmine Ue

‘The patient 1s not allowed to sit up as long as actne
spasm 1s present or where shortened muscles pull the
body 1nto disahgnment i the siting posture  As soon
as there has been accomplished 4 good return of func
tion to the museles of the trunk and these muscles
are of fair strength the pattent may be allowed to
stt up for graduated periods up to one half hour  The
restoration of function te muscles of the trunk s ex
tremely important and deserves the particularly care
ful autenuon of the wechmoan  Panems who are
able to stabibze the trunh well i the upnight pos:
ton will be hikely to succeed i walhing even where
there 1s considerable weakness of the extrermtics
Where the muscles of the trunk are funcuonng, the
posture 1n siting up will help to restore coordination
and strength to these musclies With increasing strength,
the patent may be aflowed more tme sutng up but
this time should be imited to not more than twa daily
peniads of one half hour cach dunng the major part of
the course of treatment
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StANDING

It will be recalled that an important procedure car
ried out durmg the recumbancy of the patient n bed
15 that of firm pressure of the soles of the feet agamst
2 sohid upright footboard The purpose 1s to stmulate
the normal standing reflexes of the patient It 1s ob
vious that the position of recumbancy modifies the
value of this procedure somewhat and 1t 15 therefore
necessary to consider the value of the standing posture
for the effect of simulating the postural muscles As
soon as spasm and tightness have been largely reheved
and providing there has been fauly good return of
function and strength to the trunk muscles, the patient
may be stood upon his feet for a few moments following
the daily treatment pertod The techmcian should
steady the patient by the hands Where the trunk
muscles are able to stabilize the trunk upnght, there 1s
Iittle tension placed upon the muscles of the extremu
ties in standing as this 1s more a matter of balance
rather than of the exertion of muscle power

WALRING

Because of the great variability of the conditions o¢
cunng m different pattents 1t 1s practically impossible
to generalize about the procedure of walking This is
not allowed early 1n the disease and certamly never
where there 1s active spasm or any mncoordination
‘Walking 1s 2 complex action requiring the cooperation
of muscles of many parts of the body It 1s important
that every effort be made to restore the trunk musclesto
good control before allowmg walking, as an ability to
stabihize the trunk 1s essential Coordmation of muscles
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concerned with the mdividual parts s first taught and
then rhythmic cooperation of the whole The techm
cian must carefully observe that the stabilizing muscles
of the trunk perform properly and that there 1s no at
tempt to subsutute muscles 1n the extremuties or to
move the mbs 1 any but the normal motions As
sistance should be given at first and later some patients
may require crutches for walking Crutches are of a
special type having a crreular band at the top and they
do not extend above the elbow (Figure 37) Thus type
of crutch aids the patient n balancing but gives a
minimum amount of support from the upper extremu
ties They therefore help to direct the attention and
concentration of the patient to the lower part of the
body The amount of walhing must be carefuily gradu
ated 1n order not to tire the patient  Once coordination
and rhythm 15 well established the careful patient will
walk himself back nto greater muscle strength

As soon as the patient 1s able to walk satisfactonily
he may become an outpatient and return daily or thrice
weehly to the clime for treatment It 1s 1mportant that
the ambulatory paticnt continue to have long periods
of rest at home Actnities unnatural to human move
ments such as swimming and bicycling are 1o be
avoided It 1s generally wise that a child not be gyp
Jected to the stress and activities of school unty) 5 year
has passed after his acute infection

Tue InFANT

It 15 obvious that the procedures outhned Tequire the
actine cooperation of the patient and are tardly
plicable to the young chuld under two years °fagc The
young patient although requinng a differe, tech
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Figure 37 The type of crutch used for walling The

patient pictured has complete paralysss of the left

lower extremitv and partial paralyss of the nght lower

extremuty yet she walks well without braces Note the
absence of deformities
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mque, can be traned without great difficulty providing
he 15 always treated by one and only one technicran

The infant has developed httle selectn ¢ control of mus

cles and 1s therefore not Iikely to develop substitution
and 1ncoordination The technician must see that the
chld ss relaxed and not resistant  Soothmng words and
a httle play usually accomplsh this Trammg 1s then
Jargely a matter of condittomng the child s mind  Cer-
tamn words are chosen to be used for each specific move-
ment and are ahways spoken when the technicran car-
ries out the grnen movement  Gradually these motions
become acti e 1n response to the spoken word  The in

fant ures readily The treatment period should not be
of such lcngth that the child becomes fretful otherwise
he will resist subscquent attempts at treatment Usually
only part of the body 1s done at one period and an-
other part on the following d1y The patient should
be left with a desire to continue the pleasant expert

ence on the next occasion of treatment  No great harm
will result from the sporadic attempts of the infant to
stand up i his crib but thus 1s not to be encouraged
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RESTORATION OF FUNCTION
Muscles of the Neck
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WHEN the nech muscles are affected 1n a patient
suffermg from infantile paralysis, great care must be
taken to sce that the spinal vertebrze 1n this portion of
the body are kept n perfect alignment, both during
exercises and m the intenval between exercises To ac
comphsh this, an air ning 1s blown up sufficiently to
allow the back of the head to rest lightly upon the bed
The convexity of the cranum 1s placed within the nng
This procedure will prevent the chm from dropping
downward and prevent contraction of the platysma
which sometimes causes difficulty i swallowing  If the
head 15 placed upon a pillow, the chin will be forced
downward because the head rests upon the flatness of
the ocaiput The same thing applies when the patient
15 placed upon the bed without a pillow but to a lesser
extent The head supported within the ring allows the
convexity of the cranium to be the resting pownt rather
than the flatness of the ocerput below the convexity
If the platysma 15 1n spasm, the sides of the mouth will
be drawn downward This spasm must be released as
soon as possible by the proper application of hot packs

Tue Anrterior Grour

‘The muscles principally used to bring the head for
ward and downward are the sternomastoids These
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muscles belong to Classification I, that 15, of muscles
contracting withm their normal resting length and of
Type B, muscle groups with separate origin, common
nsertion and with multiple action The actions of the
sternomastoids are

1 To bring the head forward and downward
when worhing 1n unison

2 The muscle of one side acts alone to turn
the head to the opposite side and the face
upward

The muscle groups of each side must pull equally
from therr pomts of insertion on the sternomastoid
processes to produce a rhythmic movement For the
purpose of restoration of function to the sternomastord
muscles, the patient 1s placed upon the tabile n a supine
position The shoulders reach to the edge of the treat
ment table (Figure 38, page 196) If the patient 15
placed with the head upon the treatment table, the con
vexity of the cramum will force the head forward and
downward and 1t will be :impossible to obtain a satisfac
tory contraction of this muscle owing to the fact that the
head 15 already forward and downward The head s
supported by the hands of the attendant The thumbs
of the attendant arc placed on the mastord processes
of the patient to direct the mind of the patrent to these
pornts of attachment of the sternomastord muscles from
which contraction must commence The spune 15 kept
m perfect alignment The attendant then proceeds to
restore

1 Afental awareness of the part

2 Goordmated action

3 Muscle contraction or function
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Mental Awareness —The patient 1s requested to
relax and allow the attendant to support his head
entirely The patient 1s then told that it 15 the
mtention of the attendant to bring the forehead
forward and downward, explamng that this
movement 1s accomphshed by the pull of the ster-
nomastoids from their points of msertion (proces-
sus mastoideus) The forehead of the patient 1s
touched lightly by the attendant in order that he
may better visuabize the beginming forward move
ment which 15 to take place and to insure that the
patient will not merely pull the head downward
to the chest when actnve contraction of the mus-
cles 15 resumed The attendant must see that the
movement commences with the contraction of the
sternomastords from the msertion Any suggestion
to the patient of bnnging the chin toward the
chest must be avorded as this will result 1n a spas
modic but meffective effort mn which the muscle
mproperly contracts as a single umt from both
ends The patient 15 requested to follow the move
ment mentally but is told not to make any physical
eflort The movement descibed above 1s per
formed passively three tumes by the attendant
without any physical effort on the part of the pa
tient  If 1t 1s felt that the patient ¢an put forth a
physical effort, he 15 allowed to make the attempt
after two passive movements have been given The
third 15 the active movement on the part of the
patient

Coordination —This third mosement should be
closely scrutimzed by the attendant to observe if
a coordinate action 1s taking place, that 15, an
cqual contraction of the muscles of each side,
Pproper contraction of each muscle from the point
of msertion and no action from any other muscle
group The attendant will observe if the action 15
coordinate by the following details
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flexton of the head by active contraction of the
sternomastoid muscles This 1s done after two pas
stve movements by the attendant, 1 e, three move
ments 1 all All movements arc carefully gmded
and assisted by the attendant The active move-
ments are graded upward to three at each session
as power returns, 1¢, from three passive to two
passive with one active, then to one passive with
two active movements and finally three active
movements These are always with the assistance
and gwdance of the attendant untif full voluntary
control has been re-established
‘The second action of the sternomastord group, as al
ready stated, 1s to turn the head to the opposite side
and the face upward when the muscle of one side func
tions individually The same general procedure 1s
adopted to achieve this action as was descnibed m the
preceding section when the full group recenved atten
tion The patient remains m the supine position upon
the treatment table as before, the attendant supporting
the head 1n the same manner The attendant then en-
deavors to restore mental awareness by focusing the
mind of the pauent on the pomnt of attachment (pro
cessus mastoideus, left or nght) The head 1s then ro
tated to the side desired by the attendant and the mus-
cle shortened between the insertion {processus mastor
deus) and 1ts double ongin (both the sternal and cla-
vicular portions should contract on active motion) If
the muscle of one side 15 not contracting satisfactonly,
1t must be observed whether a spasm 1s present mn the
opposite sternomastotd or whether spasm 1s present in
the posterior group, that 15, m the trapezius  Spasm of
the sternomastord of one side will prevent any attempt
at contraction on the opposite side because of fear of
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I Equal contraction of both sternomastoids
will resalt in equal pressure transmutted to the
hands of the attendant and the head will be
forward fexed n rudime If a greater pres
sure 18 observed on erther the right or the left
hand of the attendant, the attendant will know
that a greater effort has been put forth to pro-
mote a contraction in the side where the greater
pressure 1s felt  If the contraction 15 unequal,
the patient 1s encouraged to put the mental ef
fort 1o the weaker portion of the group while
the attendant focuses the mental awareness 1o
the pomnt of attachment of the weaker side, that
15, to the night or left processus mastoudeus
Spasm of the neck muscles, cither antertor or
posterior, may alo cause an unequal contrac
tion  If spasm 1s present, proper treatment must
be applied for thrs condstion
2 The fibers of the mdividual group must
contract properly begnmg from the pomt of
nsestion A muschirected smpulse may result m
an mcoordimate contraction beginmng from the
onigin of the muscle at the chest Such a con
traction would be meffecuve m forward flcang
the head as 1t would be noticed that the patent
attempts to brmg the chest up toward the chi
3 On no account whatever, 15 the panent
allowed to draw the corners of the mouth down
ward and bring the platysma nto action
If at any tme an ncoordmate action 15 ob
served, the patient 1s smmedrately requested to 7e
lax all physical effort and only passne moverents
are used at the session until coordmation ss defi
nitely established

Muscle Function —1f 1t 1s felt that awareness
and coordmation have been properly restared, the
patient 55 requested to perform the mosement of
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pan The side on which the spasm 1s present may
falsely give the appearance of contracting satisfactonly
but if the true condition of spasm 1s not recogmzed and
properly treated a contracture of this muscle will re-
sult and the patient will desvclop a permanent torticol-
Is Immediate steps must be taken to reduce the spasm
1 order to allow both sides to perform the desired ac-
tion rhythmically

Tue PosTERIOR GROUP

In order to attend this group satisfactonly, the pa-
tient 15 placed 1 the prone position upon the treat-
ment table The shoulders are supported at the edge of
the table as before and the head 1s supported by the
hands of the attendant (Figure 39) If the rhom-
boids are affected, the shoulders are supported on pads
so as to bring the scapule to the midline abgnment
The feet are supported m a resung posiion The toes
of the fect are hept off the surface of the table by means
of a pad or piece of sponge rubber placed under the
tarsus and ankle (Figure 39) The spine 1s hept in per-
fect alignment The attendant proceeds then to restore
mental awareness, coordination and muscle function
to the postenior group The principal muscles exerased
are the rectus capitis posterior major and the rectus
captts postersor munor  The action of these muscles is
to draw the head backward at the atlas

Mental Awareness—To restore awareness, the
pent is requested to relax and to mentally con-
centrate upon the movement performed by the
attendant in bringing the head backward toward
the spme The passine movement 15 carried out by
the attendant three times at one treatment session
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Figure 38 The supme position for the restoration of functon o the

antenor aeck group The thumbs of the attendant are used to sndicate

to the panent the powmts of attachment of the sternomastc & muscley
at the mastatd processes

-

Tigure 39 The prone ponton of the patient and the gnp of the
attendant for the restoration of function to the posterior neck muscles
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Tue TRAPEZIUS

‘The upper trapezius assists m drawmng the head
backward when the shoulder blades are fixed, there
fore, a spasm 1n this muscle would also prevent the for-
ward movement of the head This receves atten-
tion 1f the condition 1s present Besides the action of
drawing the head backward, the upper trapezius of
onc stde acting alone bends the neck toward the same
side To restore function to the trapeaus, the following
procedure 1s adopted While the patient 1s sull in the
pronc position as seen in Figure 39, the attendant pro
ceeds to restore

1 Mental awareness
2 Coordination

3 Muscle function to this muscle (upper tra-
pezius)

The attendant stands at the head of the treatment
table supporting the head of the patient with both
hands (taking care that the spme 1s n perfect align
ment)

Mental Awareness —The patient 15 requested to
mentally visuahize the action of drawing the head
backward while the attendant performs the action
passinely This movement 1s carried out three times
at one treatment sesston  From the position with
the head in normal alignment the attendant next
moves the head from right to left and vice versa
while the patient mentally follows this movement
The lateral motions are also carried out passnely
threc imes at the same scsston

Coordination —The attendant sces that this
movement 15 carned out onh by the muscle group
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Coordination —The attendant must carefully
observe that no muscle groups are contracting
other than the posterior nech muscles The sterno
mastoids must be particularly observed that they
are not attempting the action of extension of the
head The attendant must see that both sides are
contracting equally If one side 15 1n spasm and 15
preventing the other side from contractmg the
spasm must agam be treated No active or volun
tary contraction 1s allowed unuil proper coordmna
tion has been definttely established

Muscle Function —When the bram path and
coordination have been restored the patient 15 al
lowed to make one active movement at the end
of the sesston 1¢ after two passive movements
All movements must be carefully guided and as
sisted by the attendant If at any time incoord:
nate actions occur the patient 15 requested to re
Iax all physical effort and only passive movements
are carried out at the treatment sesston until co
ordination has been established The movements
allotted to the patient are gradually increased un
til all three are performed actively The attendant
guides and assists all movements until full volun
tary control by the patient has been re established

The postenor group 1s very frequently affected by
spasm which tends to draw the head bachward and
prevent the forward flexion of the head The back
ward movement of the head 1s much more easily ac
complished under these conditions than the forward
although hoth are pawful i the acute stage of the
disease A spasm mn this group will cavse the patient
to present the appearance of fear and mduce an at
tempt at general immobilization of the body
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cause pamful spasm does not allow the relaxation of
the rectus capitis posterior major and mnor and the
harmonious contraction of the sternomastoids It has
been argued that this was the result of meningeal ir
ntatton However, this condition of stiffness has been
observed 1n cases where the spinal flind was normal
and gave no dication of any inflammatory process

In reference to this condition of ngidity through
spasm 1t 15 interesting to note that spasm m the gas
trocnermus causing muscle rigidity will present dorst
flexion of the foot, spasm m the quadriceps will prevent
flexion of the leg spasm in the hamstrings will prevent
flexion of the thigh and extension of the leg at the
knee, and spasm 1 the postertor spinal muscles will
prevent flexion of the trunk It 1s only reasonable to
expect that spasm 1n the postenor neck muscles wilt
also cause ngidity and prevent flexton of the head This
15 apparently the natural outcome of the conditton of
spasm wherever 1t exists and 1s persistent It 15 easy to
concenne and understand how this nmdity caused by
spasm would prevent any effective contraction 1n the

pposing group and c quently gine the the
mmpression that the opposing muscle group 1s paralyzed
when this latter group has really not in any way been
affected by the disease proper Such muscles opposed
to those 1 spasm frequently become alicnated but are
nevertheless, apt to become truly paralyzed and atro
phy from disuse unless the true conditions are recog
nuzed and rectified

Spasm 1 the posterior nech muscles will prevent the
supine patient from hfting his head and this will gne
the examuner the impression that the sternomastoid
muscles are weak or paralyzed  When the spasm 1n the
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under observation and that no other group at
tempts to assist The anterior group must not be
allowed to contract The sternomastoids are not
allowed to contract but must rest within their nor
mal restng length otherwise mcoordination will
be established

AMuscle Function —When 1t 15 determined that
mental awareness and coordination have been es
tablished the patient 1s requested to make one ac
tive movement after the two passive ones, 1e,
three movements 1n all  As control by the patent
becomes more firmly established the movements
allotted to the patient are gradually increased un
til all three are performed actively All move
ments are guwded and assisted by the attendant
unti] full voluntary control by the patient has been
re¢ established

CoMMENTARY

The first natural movement of the human bemng
when he attempts to bring the body from the supine
position to an upright posture 15 the forward flexion of
the head The chin 1s mantamned m position by the
platysma while the sternomastords bring the head for
ward The abdomunals then contract to bring the trunh
forward and finally the psoas contracts to flex the pel
sis and bring the body to the sitting position
The antertor muscles which flex the head, trunk and
pelvs forward all belong to Classification I, muscles
that contract withm their normal resting length there
fore, the action of these muscles 1s adversely affected
when they are removed from their normal resting
length or when function 1s prevented by the condition
of spasm 1n the posterior muscles It has been found 1n
some cases that the act of sitting up 15 impossible be
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cause pamful spasm does not allow the relaxation of
the rectus capitis posterior major and rmunor and the
harmontous contraction of the sternomastods It has
been argued that this was the result of meningeal 1r
ntation However, this condition of suffness has been
observed 1n cases where the spinal flud was normal
and gave no mndication of any inflimmatory process
In reference to this condition of ngidity through
spasm, 1t 1s ntercsting to note that spasm n the gas
trocnemius causing muscle ngidity will prevent dorst
flexion of the foot spasm m the quadriceps will prevent
flexion of the leg spasm in the hamstrings will prevent
flexion of the thigh and extension of the leg at the
knee, and spasm in the postenor spinal muscles will
prevent flexion of the trunk It s only reasonable to
expect that spasm in the posterior nech muscles will
alsa cause ngidity and prevent flexion of the head This
15 apparently the natural outcome of the condition of
spasm wherever 1t exists and 18 persistent It 1s esy {0
concene and understand how this ngidity caused by
spasm would prevent any effective contraction 1n the
pposing group and quently gine the the
impression that the opposing muscle group 1s paralyzed
when this latter group has really not m any way been
affected by the disease proper  Such muscles opposed
to those m spasm  frequently become alienated but are
nevertheless, apt to become truly paralyzed and atro
phy from disuse unless the true conditions are recog
mzed and rectfied
Spasm 1n the posterior nech muscles will prevent the
supme patient from Ifting his head and this will gne
the exammer the mmpression that the sternomastord
muscles are weak or paralyzed  When the spasman the
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postertor muscle group has been slightly relaxed and
the patient 1s able to raise hus head a lutle from the
bed, but will not attempt to flex his trunk, the exam
mer might deduce that the abdommal muscles were
weak and he would i the past have applied a support
to these muscles To determme whether the mabihty
of the patient to sit up 1s due to weakness of the ab
domunals or to the mvoluntary shortening of the pos
terior neck and spmal muscles the following test 15
apphed

The patient 15 partially set up and an acute an
gle made between the trunk and the lower ex
tremuties by rasing the legs from the table (The
lower extremuttes must have been unaflected or
have recovered ) The patient 1s requested te sup
port the legs and mamtamn the described position
If this 15 possible, the abdomunal muscles are goot
and 1t may safely be assumed that the affected
muscles are those of the postertor nech The con
dition of spasm or mvohintary shortening of the
posterior nech muscles can generally be detected
by the presence of an exaggerated sulcus or groove
extending from the base of the shull (Figure 1}
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Muscles of the Shoulder

[ e v e

Tue muscles of the shoulder girdie regon are very
apt to suffer from contraction through spasm and se
rious loss of function results of the condition s unrec
ogmzed A heen loohout must be hept for any eccur
rence or recurrence of this muscle condstson and un
medrate steps must be taken to combat the spasm Alse
specsal care must be exercised to see that all muscles
arc hept at the full length of their normal resting place
Mo shortening of any muscle should on any account
be encouraged by allowmg or placing the extremuty m
any positon outde that of normal ahgnment To ob
tam the desired result i re education of the muscle
groups the attendant proceeds to restore as soon as
possible

U Afental awareness
2 Coordination
3 Muscle function

Travrezius (upper)

The prinapal action sought for the upper trapezus
15 that of elevauon of the shoulder upward The pa
nent 1s placed supane upon the table (Figure 40)
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Mental Awareness—The attendant stands be
side the table on the affected side of the patient
and proceeds to restore first, mental awareness of
the affected muscle group The neural mpulse
must travel the bram path to the pomnt of
attachment of the muscle group from which a
contraction 1s desired  In order to achierve this
the patient must mentally concentrate upon this
pomnt {spme of the scapula) to the exclusion of all
other effort The patient 15 watched to sce that
the body as a whole 1s completely relaxed The
attendant grasps the upper arm just below the
pomnt of attachment of the deltord (Figure 40)
m order to support the weight of the imb The
attendant then hfts the shoulder upward passne
ly while the patient mentally follows the move
ment Three passive movements are done 1 all

Coordination —The attendant observes closely
whether a contraction 1s occurnng m any
muscle group other than the one recewving
treatment I = an e the
mvoluntary
the patient
then directed to concentrate upon the action be

mng performed by the attendant

Muscle Function —When 1t 15 felt that mental
awareness and coordmation have been restored,
the patient 15 allowed to do the movement active
ly, actng under the guidance of the attendant
after the two passive movements have been made
The active movements allowed the patient are
gradually mcreased, 1€, to one passne with two
active and finally all three active movements THe
attendant supports the imb and controls all move-

ments
Besides the upper trapezus, the levator scapule also
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tient so that the shoulder girdle will be 1mmobil
1zed and not raised when the arm 1s abducted The
attendant requests the patient to wsualize the
pomnt of attachment of the deltod {tuberositas
deltoidea humert) and mentally follow the move-
ment of abduction which 15 performed passivcly
by the attendant

When the attendant has passively brousght the
himb to the position of abduction, the pauent 1s
requested to relax mentally and to transfer hus
mental cffort to the pomnts of attachment of the
pectoralis major and the laussimus dorst on the
arm and the pauent 1s then informed that these
muscles will contract and bring the arm back to
the side The patient mentally follows the move-
ment of adduction but makes no physical effort
The passive movements are carried out three times
during the session

Coordinatron —The attendant must take par-
ticular care to sce that no contraction occurs
m any other muscle of the body during the
exeraise for abduction Lspecially 15 the upper
trapezius to be noted as the patient commonly con
tracts this muscle and elevates the shoulder This
results 1n a division of the nerve impulse so that
full effort 1s not applied to the ddltord and mco-
ordmation results The patient 1s nstructed to
relax all cffort and to let the shoulder drop When
1t1s certain that there 1s complete relixation with-
out contraction n the trapezius the attention 1s
directed to the deltosd The shoulder adductors are
also to be carefully noted for any incoordinate at-
tempts to assist the movement of abducuon

W hen the mos ement s reversed and the arm 1s
adducted to the body, the attendant must care-
fully observe that contraction does not occur in
any other muscles than the adductors (pectoralis
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major and lanssmmus dors) which are beme
trauned b

Muscle Function —When 1t 1s found that a
pny<cal effort can be made by the patient. the at
tendant will request the patient to perform the
morements actrely, starting from one actne
movement after the two passne ones of each <es
sion and grading upward to three active guded
movements The lunb 15 supported by the at
tendant and 2ll movements are guded unul full
voluntary control has been acquired by the pa
tient.

Should there be any spasm of the biceps brachy, the
shorteung of this muscle would mterfere with the
movement of abduction In this case the elbow s
flexed to refax the biceps durnmng the exercses for the
abductors and adductors of the shoulder (Figure 42}

Frexion oF THE UpPer EXTREMITY

The prmcipal muscle performing flexion of the
arm 1s the coracobrachuahs  The patient mantains the
supme position on the table The attendant stands at
the side of the table (Figure 43) and proceeds to
restore mental awareness, coordmation and function
to the muscle,

Mental Auareness natient 1s requested to
direct hus mind to t} of
coracobrachialis
humen and to the
fi while the vely

*and s

am itis

15
n
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Figure 47 The position for the restaration of funchion to the abductors

and the adductors of the upper extremity when nvoluntary shostening

of the breeps brachu restricts the movements of che positon showa
Figure 40

Figure 43 The pontwoa and grp for fenon of the ypper exsremify
{coracobeachralis muscle}
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relax all mental effort and the arm 15 returned
passtiely to the side of the patient by the at-
tendant

Coordination — The attendant watches very
carefully to see that no contraction occurs any
other muscle, particularly the pectoralis major

Muscle Function —When 1t 1s felt that the bram
path and coordination have been restored, the pa
tient 15 allowed to make one active movement,
re, two passive movements and one active for the
session As power returns the movements are
graded upward to three active ones The attend
ant assists and guides the movements until full
voluntary control by the patient has been re estab

hished

INTERNAL AND EXTERNAL ROTATION OF THE
UrpErR ExtrREMITY

The prmeipal muscle responsible for the movement
of internal rotation at the shoulder from the neutral
position 15 the subscapulars The prmcpal muscles
concerned with external rotation from the neutral post
tion are the teres mmor and the infraspinatus  These
muscles all insert upon the humerus at 1ts upper end

The neutral position of the arm 1s the pont midway
between mternal and external rotation It will be noted
1n Figure 44 that the arm has been completcly external
ly rotated before beginming the movement of nternal
rotation  In this posttion the subscapularis has been
removed beyond 1ts normal resting length and 15, there
fore, unable to contract satisfactorilly The pectoralis
major rotates the arm to the neutral posiion and fulf
internal rotation 1s then carred out by the subscapulars
A sumular situation holds for the movement of external
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rotation wath the group of muscles concerned with that
Mo’ ement
In the case of a ball and socket jomt such as the
shoulder (and the lap} the restoration of function 1o
the muscles of rotation requires a shightly difterent tech
nique owing to the fact thar the panent i unable 0
rotate the humerus in the glenoid cavity of the shoulder
without first stabilizing the hinge jomnt at the elbow
The patient subconsciously associates the region of the
clbow with the rotanon of the shoulder therefore, dy
recting the bram path to this wrea at the elhow will be
more effectsv e i restornng function to the muscles per
forming the movernents cven though the museles ac
tually attach at the shoulder
The patient 15 pliced supre upon the table and the
forearm 1s hept somewhat flixed i order to stabilize
the elbaw jont
Mental Auareness The atendant stands a¢
the side of the table and directs the patient to con
centrate upon the medhat aspeet of the elbow  The
hinge ethow jomnt 15 the stibihzing umt for the ba)
and sochet shoulder jont The patent mentlly
{ollows the morement of internnl rotwon of the
extremity winle the attendant passinely performs
tus movement (Taigure 48] At the completon of
mternal rotanion the patient 1 requested to mey
tally relix and to dircct tus mind to che lary
aspeet of the ctbow wnd to follow the movmey
of external rotwion pasnely performed by ¢
attendant {Ligure 453 Three pssie mose,
are C'\l’ﬂl‘d out 1t one Sesson

~ 1 ERRN €

and fingers ¢
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Frgure +4  The positon and gop for commencing the movement of
mternal rotation of the upper cxtremity

hh

Tigure 45 The posstion and gnp for commenung the movement of
external rotation of the upper exiremity
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ble rather than the shoulders during the time that
the three passive movements are performed by the
attendant The attendant must see that the upper
trapezius does not contract The inferior angle of
the scapula must be anchored by the attachment
of the latissimus dorst

Muscle Function ~W hen mental v areness wnd
coordmation have been restored the attendant re
quests the pauent to do one active movement of
the three allotted to this group at the end of the
session All movements are assisted by the attend
ant until the patient 1s able to retan the position
unuded

Exrension oF Tiir Uppcr EnTrEMITY

The patient 1s pliced m the prone position on the
treatment table “The attendant stands bestde the table
on the affected side of the patient and proceeds to re
store mental awareness coordination wnd mus le func
tion to the teres myjor (Figure 47)

Mental Awareness—The attendant hits the
shoulder backward passively and duwects the pa
tient to anchor the up of the scapula with the
latissimus dorst before transferring the mental ef
fort to the teres major The mind of the pauent
1s focused on the point of attachment of the teres
mjor (cnsta tubercult minorts) The attendant
then brings the arm backward and upward
through the full arc of motion while the patient
mentally follows the movement ‘Three passive
moyements are made The attendant supports the
shoulder 1n the palm of her hand throughout the
procedure

Coordination —The attendant watches cire
fully for any contriction thit mav occur m m
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Figure 46 The position and grp for the restoratian of function ta the
thomboids  Ench shaulder 1s done wdividually 1nd then smultaneously
as shown here

Figure 47 The position and grip for extension of the upper extremity

(The left hand of the mstructor 15 ind cating the pomt of attachment

of the teres major while the right hand 1s ind cating that the tp of

the scapula must be anchored before performing the movement of
extension of the hmb )
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results 1n a disorgamization of the action of the ad
ductors of the shoulder causing these muscles to attempt
the assistance of the abductor in accordance with the

artifictal mect | change { 1 the position
of the joint and the unfolding of the capsular higaments
Delit dmation 1s thus established When

abduction 15 desired the adductors will contract and
attempt to assist 1n abduction

When 1t 15 noticed that the deltoid 15 apparently
paralyzed the condition of spasm may usually be found
to be affecting the opposing pectoralis major or laus
simus dors1 (Figure 28) This results m the aliena
tion of the deltoid Placing the extrermty m abduction
causes further spasm and destruction of the wdductors
so that contractures follow but the deltoid does not
return to power by the position of abduction Rather
15 alienation made more permanent by the increased
spasm 1 the adductors Contracture and shorteming
of the pectorahs muscle cnuses the shoulder to cup and
the scapula to be pulled forward The rhomboids
having been pulled beyond their normal resting length
are thus caused to become alienated and to have lost
all pow er of contraction although they are not i them
sehes affected by the disense
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other group and immediately commands general
relaxation of all muscle groups The latisimus
dorsi must be especially noted as this muscle may
contract strongly and adduct the arm to the body,
which action 15 mcorrect

Muscle Function —When 1t 15 felt that the bram
path and coordination have been restored the pa
tient 15 requested to mahe the third movement
actively after the first two passive movements The
movements allotted to the patient are gradually
mcreased until all three are performed actwvely
The attendant supports the arm and assists all
movements until full voluntary function has been
re established

COMMENTARY

The shoulder jomt with 1ts ball and socket articula
tion 15 capable of many motions The muscles of the
shoulder region necessanly have a complex mter rela
tionship with each other m order to accommodate for
the normal motions of the Jomt Deformuties that occur
when treatment 15 not satisfactorily carried out are de
ploringly frequent and very disabling Too much em
phasis cannot be placed upon the importance of not
allowing any muscle to become shortened When full
relaxation 1s not possible 1n one group full contracti
bility wall be impossible 1n the opposing group

Especually to be mentioned and condemned 15 the
procedure used 1n the past of mamtaimng the upper
extremities m abduction This position allows the tra
pezmus and the deltoid to shorten and form permanent
contractures The shortening of the deltord 15 respon
sible for the semy dislocation of the head of the humerus
frequently noticed where this procedure has been used
Mamntaming the upper extremities n abduction also
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RESTORATION OI TUNCTION
Muscles of the Forcarm and Hand

P e B

Frexion anp ExTEnsion oF Tue ForRearRM—
FirsT Movivent

THEsST exerciscs are usually performed alternately
with each other at a single session but 1f one group 15
stronger than the opponent the major attention 1s given
to the weaker group and this group may be treated
separately The procedure for each group will be
described separately The patient 15 placed in the su
pme position on the treatment table The attendant
shghtly abducts the arm and plices the elbow of the
patient m the palm of her hand (R or L) and supports
the forearm of the patient with exther the night or the
left hand, depending upon the side s shown in Figure
48 The attendant then proceeds to restore mental
wareness coordmation and function to the flexors and
extensors of the forcarm

FLExion-—First Movement (to comey the s st tosard the
shoulder)

Vental Awareness—Holding the forcarm su
pmnated the attendant requests the patient to vis
ualize the point of attachment of the biceps brachn
(tubcrositns radu) The brachialis muscle whose
msertion 1s on the tuberositas ulae works i con
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of attachment of the triceps {olecranon ulnte)
The attendant passively extends the forearm to
full extension while the patient mentally follows
the movement

Coordination —The biceps and triceps function
synchronously 1n flexing and extending the elbow
jomt  Great care must be exercised during re
education to work n the range of motion withm
which both muscles exert the most effective con
traction as has been described  If the forearm 1s
wrongly carned to the fully flexed position the
triceps 15 overstretched and both the bieeps and
triceps will be relaxed A most confused and mco
ordinate effort will then ensue in which the patient
will be observed to attempt extension of the fore
arm by using all of the muscles of the shoulder
girdle

Muscle Function —\When the attendant fecls
that mental awareness of the part has been re
stored and incoordination combatted she requests
the patient to put forth a physical effort to per
form the movement  This effort must n All cases
be mentally controlled by the patient and phys
ically guided by the attendant The active move
ment 15 alfowed at the end of the session e
when two passie movements have been perform
ed by the attendant  With returning power, the
acthe movements allowed are worked up to m
clude all three These are gmded by the attendant
and later resisted as power mncreases

FLEvioN AnD LxtENSION OF THE FOREARM—
Seconp MoveuENT
Frrxon—Second Aotement (to consey the wrst to vard the
mouth)

Mental Awareness —The position of the patient
and the grip of the attendant s mantamed s 1n
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juncuon with the biceps brachn in flexon of the
forearm m the supmated position. The attendant
passnely flexes the forearm of the patient while
the patient mentally follows the movement The
motion 1s carned only to the nght angle position
of flexion of the elbow as beyond this pomnt the
biceps begms to refax and does not e a strong
contraction  Upon completion of the movement
the patient 15 instructed to relax and prepare to
transfer his attention to the attachment of the
triceps muscle to begin the reverse movement of
extension of the forearm  The attendant flexes
the forcarm passively three times at each session

Coordination —The patient 15 watched closely
to see that no effort 1s made m any other muscle
group than the one being tramed

Muscle Function ~When the attendant feels
that the bram path has been restored, the patient
1s requested to put forth a physical effort at the
end of the session, 1 ¢, the third movement The
effort must still be concentrated, both mentally
any physically, on the group from which an action
15 expected i order to msure coordmation  The
movements allotted 1o the patient are gradually
increased, 1e, one passve with two actue and
finally all three actine movements All movements
are guded by the attendant until full voluntary
function has been restored The movements ate
first assisted and Jater ressted by the attendant

EXTENSION OF THE FOREARM
From the posthon obtamed n flexion of the fore
arm, the attendant procceds to restore mental aware-
ness, coordmation and function to the triceps muscle
Mental Awareness —The patient 1s requested to

transfer his mental concentration from the pomnt
af attachment of the biceps brachi to the powt
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Figure 48 The postion and arip for flexion and extension of the
forearm  The allustration shows the pomuon for the first movement
in which the biceps flexes the wrist toward the shoulder The second
postion. with the forearm n sem pronation (Figure 49) flexes the
wist toward the mouth and exercises the brachioradials

.

e

1

Figure 49 The position and grp for the supinators and pronators
of the forearm (biceps brachn and pronator feres) The elbow 1t at
a nght angle
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Figure 48 The forearm of the patient 1s then
serpronated The patient 15 directed to concen
trate mentally on the insertion of the brachora
dialis (above the processus styloideus radu) The
attendant passively flexes the forearm requesting
that the patient not make any physical effort The
attendant flexes the forearm passively three times
bringing the wrist toward the mouth
Coordination —The patient 1s watched closely
to see that no physical effort 15 put forth in any
muscle group other than the one bemg tramed
Muscle Function —When the attendant feels
that the bram path has been restored, the patient
1s requested to put forth a physical effort at the
end of the session 1e, the third movement The
active movements are gradually mcreased as pre
viously described
ExTENsION oF THE Forears

From the position obtamed by flexion of the fore
arm the attendant proceeds to extend the forearm as
explamed n Extension Movement Number One The
movements allotted to the patient are gradually m
creased until all three are performed actnely All
movements are gmded by the attendant, at first with
assistance and later with resistance

PRONATION AND SUPINATION OF THE FOREARM WITH
THE Erow FLexeD 90°

These movements are performed alternately at one
treatment session providing opposing groups are equal
ly affected If they are not equally affected, the major
attention 1s given to the weaker group  The procedures
will be described scparately The patient 1 placed
upon the treatment table m the supme position The
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patient 15 requested to mentally transfer his at
tention to the pomt of attachment of the pronator
teres (lateralis ridu) The attendant then gudes
lhe moy ement pﬂ&“\Cl) n prunanon

Coordination — The attendant takes special
care that no other muscle group shall endeavor to
pcrform the action or contract tn any way

Vuscle Function —The attendant requests the
patient to perform one actne movement at the
cnd of the session when 1t 15 perceived that mental
awareness and coordmaton have been restored
The actine movements arc gradually mcreased,
1¢ to onc passive with two active and finally to
the full three movements active The movements
are 1l guided being at first assisted and Iater re
sisted by the attendant

ProNATION AND SUPINATION OF THE FORBARM wWITIX
THE ELBOW IN LXTENSsION

The patient and attendant remam n the position
portrayed n Digure 49 The forcarm 1s placed with
the clbow in extension and the procedures just out
Iined are repeated The alteration m mechames en
tals

Pronation —The patient 1s requested to visual
1ze the pomt of attachment of the pronator quad
ratus (facies volans rdn) on the volar surface of
the forearm near the wrist

Supination —The patient 1s requested to visual
1ze the point of 2ttachment of the supmator longus
(brachtorrdialis) just above the processus stylor
deus radu
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attendant stands at the side of the table and grasps
the patient’s hand as 15 done 1n shaking hands (Figure
49) The elbow 15 held flexed at 90° The attendant
then proceeds to restore mental awareness, coordination
and function to the muscles of pronation and supina
tion of the forearm

SUPINATION

Mental Awareness —The patient 1s durected to
concentrate mentally upon the pomt of attach
ment of the biceps brachu (tuberositas radu) The
attendant passtvely supnates the forearm while
the patient follows the movement mentally From
the position of supimation, the patient 15 requested
to relax and transfer hus mental efforts to the pont
of attachment of the pronator teres m order to
prepare to reverse the movement to pronation
The movement 1s carried out three times passively
at each session

Coordination —The attendant takes every pre
cautton to see that the movement 1s performed by
the rght muscle group The patient 15 particularly
cautioned not to attempt to use the wrist or hand

Muscle Function —When 1t 1s found that the
bram path has been restored, the patient s allow ed
to make one active movement, 1¢, at the end of
the session after two passive movements A'll move
ments . -
guided

to the
three are performed actvely

ProNATION
Mental Awareness—From the posttion of sue
pmation obtamed m the previous movement,
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make one acine movement at the end of the ses
sion 1¢, following two passne movements The
actine movements are gradually mcreased to n
clude all three movements of one session The at
tendant gwdes and controls all movements until
full voluntary control by the patient has been
resumed

Frexiow (metacarpo philangeal jonts)

While each individual finger (or thumb) 1s 1 the
position of extension as seen in Figure 50 the attend
ant directs the pauent to transfer Jus mental cffort to
the palmar surface of the base of the finger (or
thumb) The attendant then brings each finger back to
the table Muscles recenvmg attention for flexion at
the metacarpo phalingeal joints are the flexor pollicis
brevs and the lumbricals  Actine movements are al
lowed the pauent when muscle function has been
restored

AnpucTion AND AppucTion oF THE THUMB

The pattent mamtamns the supine positton with the
hand prone upon the treatment table The attendant
proceeds to restore mental awareness coordination and
funcuon to the abductors and 1dductors of the thumb

\lental Awareness—

Abduction —The attendant focuses the mind
of the patient upon the pomnt of attachment of
the abductor pollicas fongus and brevis (meta
carpalis I and the base of the first phalwnx of
the thumb Interally ) 1nd then passively abducts
the thumb

Adductton —Wath the thumb in the posiion
obtuned m abduction the patient 1s requested
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Tre MuscLes of THE Fincers anp Hanp
METACARPO PHALANGEAL JOINTS
FrLExtoN AND ExtEnsion

Exrenston

The patient 1s placed i the supme position on the
treatment table with the pronated hand restng flat
upon the table (Figure 50) The thumb and index fin
ger of the attendant s night hand grasp the sides of the
t1p of the thumb and each finger of the patient i turn
The attendant proceeds to restore mental awareness
coordination and function first to the extensors and
then to the flexors by alternate movements at the one
session The muscles performing extension of the
metacarpo phalangeal jomts are the extensor pollicus
brevis extensor digitorum communis extensor indicis
proprius and extensor digit: quint

Mental Awareness —To restore the bram path
the patrent 15 requested to concentrate upon the
pomt of attachment of the extensor pollicis brevis
and extensor digitorum commums to the dorsal
surface of the first phalanges of the thumb and
each finger The attendant guides the passive
movements each of which are performed three
times for each finger From the position obtained
1n extension the patient 1s requested to relax and
transfer his attention to the volar surface to re
verse the motion

Coordination —The attendant sees that ncoor
dination 1s combatted 1n the effort of movement by
taklng partlcular precaution to prevent any con
traction of the wrist extensors and flexors

AMuscle Function—When the bran path has
been restored the attendant allows the pauent to
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make one actine movement at the end of the ses
sion 1e, following two passne movements The
actine movements arc gradually increased to i
clude all three mosements of one session The at
tendant guides and controls all movements until
full voluntary control by the pauent has been
resumed

Frexion (metacarpo-phalangeal jo ats)

While each individual finger (or thumb) is in the
position of extension as seen m Figure 50 the attend
ant directs the patient to transfer his mental effort to
the palmar surface of the base of the finger {or
thumb) The attendant then brings each finger back to
the table Muscles recering attention for flexon at
the metacarpo-phalangeal jomnts are the flexor pollicis
brevis and the lwmbocals  Actie movements are al
lowed the patient when muscle function has been
restored

ABvucTioN AND AppucTion of THE Truwvn

The patient mamntains the supine position with the
hand prone upon the treatment table The attendant
proceeds to restore mental awareness coordination and
function to the abductors and adductors of the thumb

Vental Awareness—

Abduction —The attendant focuses the mind
of the patient upon the pomt of attachment of
the abductor pollicis longus and brevis {meta
carpabs I and the base of the first phalanx of
the thumb laterally) and then passively abducts
the thumb

{dduction —With the thumb n the position
obtained n abduction the patient 1s requested
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THE MuscLEs oF THE FINGERs Anp Hanp
METACARPO PHALANGEAL JoINTS
FLEXION AND EXTENSION

ExteNnsion

The patient 15 placed n the supine posttion on the
treatment table with the pronated hand resting flat
upon the table {Figure 50) The thumb and index fin
ger of the attendant’s right hand grasp the sides of the
t1p of the thumb and each finger of the patent n turn
The attendant proceeds to restore mental awareness
coordination and function first to the extensors and
then to the flexors by alternate movements at the ane
sesson  The muscles performing extension of the
metacarpo-phalangeal jomts are the extensor pollicus
brevis, extensor digitorum communis, extensor mdicis
proprius and extensor digiti quint:

Mental Awareness —To restore the bramn path
the patient 1s requested to concentrate upon the
pont of attachment of the extensor polhicis brevis
and extensor digitorum communis to the dorsal
surface of the first phalanges of the thumb and
each finger The attendant gudes the passive
movements, each of which are performed three
tmes for each finger From the position obtamned
1n extenston, the patent 1s requested to relax and
transfer his attention to the volar surface to re
verse the motion

Coordination —The attendant sees that mcoor
dmnation 1s combatted in the effort of movement by
taking particular precaution to prevent any con
traction of the wrist extensors and flexors

Muscle Function —When the bran path has
been restored, the attendant allows the patient to

228



ResToRATION OF FuncTion

~..

r

Fgue 50 The poston and gnp for the restoration of functon to
the muscles of flex on and cxtens on of the metacarpo-phalaneeal jo nts

*

Fgure 31 The pos on and grp for the reto aton of functon fo
e opponens poll ¢ s
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to transfer hus attention to the pomnt of mser
tion of the adductor polhess (base of the first
phalanx of the thumb) The attendant guides
the passive action of moving the thumb toward
the hand

This procedure (abduction and adduction) 15
done a total of three times The patient 15 re
quested to attempt no physical effort but to fol
Iow the movement mentally

Coordination — The attendant carefully ob
serves that all the muscles other than those being
trained are relaxed

Muscle Function —When 1t 1s found that the
bram pith has been re established the patient 1
allowed to make the third movement actively 1¢
after two passive movements by the attendant
The actn e movements are gradually mcreased al
lowmg two active after one passive and finally all
three movements active These movements are
guded by the attendant

ABDUCTION AND ADDUCTION OF THE FINGERS

The patient retans the supne position as depicted
1 Figure 50 with the hand pronated on the table The
attendant proceeds to restore mental awareness <o
ordmation and function to the palmar mterosser dor
sal interosser and the abductor digitt quinty

Mental Awareness—

Abduction

The patient 15 requested to focus his mind
upon each finger at the side farthest away from
the mudlme finger The attendant passi ely ab
ducts the finger away from the midline of the
mdfinger
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Coordmnation —The attendant observes that no
contraction occurs other than within the area de
sired It must be particularly noted that the fiexor
pollicts does not contract

Vuscle Function —When 1t 1s found that men
tal awarcness and coordination have been re
stored the patient 1s allowed to make one actne
movement 1t the end of the two passne ones  All
movements are carcfully guided by the attendant
The movements allotted to the patient 1re grad
ually increased untl all three at one session are
performed actively

The opponens digiti quinty recennes exercise dunng
the above procedure for the opponens pollicis

FrEnion AND EATENSION Ot THE INTERIIALANGEAL
AND MFTACARPO-PIALANGEAL JOINTS OF THT
Fincrrs

Frexion

The patient 1s placed supine on the table 1s shown in
Tigure 52 with the clbow resting on the table The
attendant proceeds to restore mental awareness co
ordination and muscle function

Mental Auareness —The attendant grasps each
finger mn turn opposite the dist1l phalanx and
proceeds to restore mental 1wareness to the flexor
digitorum  profundus  flexor digitorum  subhinus
and the lumbricals  The attendant focuses the
mind of the patient upon the folding of the finger
m rhythm

Coordination —The attendant <ees that no con
traction occurs during this procedure in other mus
cles than the ones being truned
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Adduction

After cach finger 1s abducted from the mid
hne the patient 15 requested to transfer his
thought to the opposite side of the finger The
attendant then guides each finger m turn from
the position of abduction to adduction carrying
1t back passively toward the midhine of the mid
finger Three passive mosvements are carried
out for each finger No exercise 15 given the
mddle finger

Coordination —The  attendant carefully ob
serves that the movement 1s carried out by the
abductors and adductors of each finger mdnid
ually and does not allow any contraction 1n any
other muscle group

Muscle Function —When 1t 1s felt that aware
ness and coordmation have been restored the pa
tient 15 allowed to make one active assisted effort
after the two passive movements Theactveeffort
1s mncreased according to the restoration of power
1€ two actine movements after one passne and
finally all three active  All movements are guded
by the attendant until full voluntary function has
been restored

OPPosITION OF THE THUMB

The patient 15 placed 1n the supme posion upon the
treatment table as shown m Figure 51 The attendant
grasps the thumb of the patient with the thumb and
index finger and proceeds to restore mental aw areness
coordmation and function to the opponens pollicis

Mental Awareness —The attendant focuses the
nund of the patient upon the point of attachment
of the opponens pollicis (ossis metacarpahs I)
and passively moves the thumb volarward
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Coordination —The ttendant obsenves that no
contrachion occurs other than withm the arer de
sired It must be parucatarh noted that the flexor
pollicss does not contract

Musele Punction —When it 1s found that men
tal awareness and coordmatson have been re
stored the paucent 1 allowed to make one actne
moiement at the end of the two pyssne ones Al
morements e carefully gusded by the attendant
The movements Hotted 1o the patient are grd
uilly increased untit all three 2t one session are
performed actnely

The opponens digi quantt recenes eacrerse during
the aboeve procedure for the opponens pothicis

Fresion anp Pxrension of Tur INTERPRAL ANGFAL
AND METACARPO PITALANCFAL JOINTS O Tar
FIneFRS

Frevon

The patient 15 placed supine on the tible 15 shown m
Tigure 52 with the clbrow restg on the table  The
atendnt proceeds 1o restore mental anwareness co
ordmtion and muscle funchon

Mental lwareness  The auendrat prasps cxch
finger m turn oppostte the distal phalanx and
proceeds to restore mental 2w reness to the flexor
digrorum profundus  flesor digtorum  sublimis
and the fumbrieals The attendant focuses the
mnd of the pruent upon the folding of the finger
m shythm

€ cordinatson —The attendant sees that no con
traction occurs durmg thrs precedure m other mus
cles than the ones bemg trun
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Figure 57 The posmon and gnp for mmnng flexon and extenson
at the Jomnts of the fingers

The elbow 15 held fexed 1f shere. any spasm i the biceps brach

i

he
he ton and grp for flexion and extension of o
T g “and L 1 jonts with all the fingers

working 1 umson
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Vuscle Function—When 1t 1s found that the
brain path has been restored the patient 1s al
lowed to do the movement actnely after two pas
sive movements The actine moyements are gr:\d
ually mcreased to ene passn e with two active and
finally all three movements are actne  All move
ments are guided by the attendant

(interphatangeal and po-phal 1 jonts)

Irom the position obtamed i the flexion of these
jomts the attendant proceeds to restore mental aware
ness dination and fi to the digito

rum communis palmar nterosser and dorsal interosses

Mental dwareness —The attendant directs the
mund of the patient to the end of each finger while
1t 1s still flexed  The finger 1s unfolded while the
patient mentallv follows the movement  Each fin
ger 1s thus treated n tum

Coordination —The attendant sees that no con
traction occurs in any other muscle group than the
onc desired

Muscle Function —When mental awareness ind
coordination have been restored the pauent 15 al
lowed to make one activc movement after two pas
sneones All movements are guided by theattend
ant  The movements allotted to the patient are
gradually 1ncreased until 2ll three 1t one session
are performed actinely

When function has returned to 1l the muscles of the
groups perfornung flexion and extension of these joints
the fingers m1y combine to perform the movements
The patient flexes all hus fingers 1 umison folding the
ups into the palm The pruent then unfolds the hand
w rhythm  The attendant guides these movements s
depicted 1n Figure 53
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Tigure 52 The position and grp for restorng flexion and extension
at the hal \! Jomnts of the fingers

The elbow 15 held flexed 1f there 13 any spasm in the biceps brachu

1

£ the
Figure 53 The posion and gnp for fleion and extension o
wrphalangeal 304 mangeal yomts with all the fingers

working 1 umison
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Yuscle Funetion ~When st 1s found that the
brun path has been restored the patent 1s al
fowed to do the movement acinely after two pas
sne movements The 1ctine movements are grad
ually mcreased 1o one pasne with two actne and
finally all three mosements arc actne Al move
ments wre gmded by the attendant

Exrensron {interphalangeal and metacarpo-phalangeal jo nts)

Irom the posttion obtiuned n the flexion of these
jomts the attendint proceeds to restore mental anares
ness coordmation and function to the extensor digito~
rum comumuns palmar wterasses and dorsal nterosser

Vental Awareness —The atendant dwrects the
mind of the patient to the end of cach finger while
st 15 still flexed  The finger 15 unfolded while the
patient mentally follows the movement  Tach fin
ger 18 thus treated m turm

Coordination  The tttendant sces that no con

traction occurs i any other muscle group than the
one desred

Muscle Nunction -——When mental w arenessand
coordination hase beetr restored the patient 1s al
tossed to make one active movement after two pas
sneones  All movements are gded by the attend
ant  The movements allotted to the panent e
gradually mneresed want il three vt one sesston
are performed actnely

Whes function has returned ¢o 3l the muscles of the
groups perfornung flexson and extenston of these joints
the fingers may combime to perform the movements
The patient flexes o1 hrs fingers m umison folthne the
ups into the prhms - The patient then unfolds the hand
n thythm  The attendant gindes these movements as
depreted 1o Figure 53
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DoRsIFLENION AND VoLar FLEVION oF THE Wrist
DorsisLexion

The patient 15 placed supine upon the treatment
table and the attendant stands at the side of the table
as shown 1n Figure 5¢  The attendant proceeds to re.
store mental aw areness, coordination and function to
the dorsiflexors of the wnst (extensor carpt radiahs
bresvs, extensor carp: radials langus and extensor carp
ulnans)

Mental Awareness —The attendant supports the
hand of the patient m her palm, holding the pa
uent’s thumb between her andex and msddie fin-
ger {to prevent the patent from using his ab
ductar of the thumb) and directs the patient to
concentrate upon the powits of attachment of the
dorsal muscles A single pont between the bases
of metacarpalis 1§ and metacarpahs 11T 1s used
to indicate the attachments of extensor carpr ra-
diakis longus and brevis while the base of meta.
carpahs V 1s used to mndicate the poinat of attach-
ment of extensor carpt ulnans  The attendant
uses the tips of her ndex and middie fingers sumut
taneously to direct the mund of the patent to
these ponts on his wnst (Figure 54) The
wrist 15 then dorsiflexed passvely by the attendant
while the patient folloss the mavement mentally
Three passive movements are made

Coordination —The attendant ohserves that
only the dorsal muscles of the hand are m con
traction or attempting to contract The muscles
of the fingers or other muscles of the forcarm are
not allowed to assist It must be scen that the
thumb abductor does not attempt the movement

Muscle Function ~When 1t 15 observed that the
bramn path and coordination have been restored,
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Fitute 34 The powtion and gnp for doruflexion of the wrnt

Fieure 35 The pouvon and gup for patmar ficon of the wst
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the patient 1s allowed to perform one active mo
tion at the end of the session, 1 ¢, after two passive
movements  All mosements are gwided by the at
tendant The movements allotted to the patient
are gradually mcreased to one passne with two
actve and finally all three are actie movements

Vorar FLExioN

The patient retains the supmne postion as just de
scribed but the hand 1s turned over i supmation as
shown mn Figure 55 The attendant proceeds to re
store mental awareness, coordination and function to
the volar flexors of the wnist, the flexor carpr radialis
flexor carp: ulnaris and palmans longus

Mental Awareness—The patient 15 directed to
concentrate his attentton to the pomts of attach
ment of the volar flexors {basis os metacarpalis 1T
and III for flexor carp: radialis and os pisiforme
for flexor carpt ulnans) The attendant then
gudes the movement of wnst flexion while the
patient follows the movement mentally

Coordination —The attendant obscrves care
fully that contraction does not occur mn any other
muscle group than the one bemng trained, partic
ularly the finger flexor muscles

Muscle Function ~When 1t 15 found that the
bramn pathway has been restored, the patient 1s
allowed to make one guided active movement at
the end of the session 1€ after the two passive
movements  The actrse movements are gradually
inereased to one pasave with two active and final
ly to all three active movements at one session
‘All mov ements are carefully guided by the attend
ant until full voluntary control by the patient has
been resummed
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RapiaL AnD ULAAR ABDUCTION OF THE WRIST
Rapiat ArnverioN

The patient 15 placed supine upon the treatment
table and the attendant stands 1t the side of the table
15 shown 1n bigure 56 The hand s placed prone
midline alignment with the forearm before proceeding
with the exerases  The attendant proceeds to restore
mental awareness coordination and function to the
rdal abductors of the wist the extensor carp radiahs
fongus extensor carpr radiahs brevis and flexor carpr
ridiabs

Mental Awareness——The attendant focuses the
mund of the patient to the dorsal surface of the
bais o5 mcticarprlis 11 and passively brings the
hand 1nto 1bduction to the thumb side  The pa
tent 15 directed to follow the movement mentath
Upon reaching abduction the patient 1s instructed
to relx and the hand s returned to the mudline
neutral positon  The movement 15 done passively
three imes

Coordination —The attendant obsenves that no
effort 15 made by any other musele group to
achieve this 1ction

Musele Function —~When the attendant finds
that the brun path and coordinttion have been
restored the patient 15 allow ed to make onc actne
moyement 2t the end of the session which should
consst of two prsive nd one actine moyements
All movements are guided by the attendant  The
movements atlotted to the patient are graduafly
mereased untit all three 2t one <ession are per
formed 1ctisely
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Figure 56 The position and grip for radial abduction of the wrist
(In the illustration the movement has already been carned out)

ulnar abduction of the wrist

Figure 57 The poswon and grip for
" oon Iready been carned out }

(In the illustration the movement has al
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Uinar ArbucTion

The hand of the patient, which has assumed the
neutral position from radial abduction, 15 1n perfect
alignment with the forcarm  The attendant proceeds
to restore mental awareness, coordination and function
to the flexor carpr ulnans and extensor carpr ulnaris

Mental Awareness —The attendant focuses the
mind of the patient to the dorsal aspect of the basis
os metacarpalis V and supports the hand whilc
1t 1s guided passnely into ulnar abduction toward
the fifth finger side (Figure 57) The pauent
follows the moiement mentally Upon comple
tion of abduction, the patient 15 instructed to relax
his attention and the hand 1s returned to the mid
Ine ncutral position  Three passise moivements
are gnen

Coordination —The attendant sces that con
traction docs not occur m any other muscles than
those required to achien e this action

Muscle Function —W henat hasbeen ascertained
that mental awareness and coordmation have
been restored the patient 1s allowed to actively
contract the muscles to perform abduction and
also to restore the hand back to the midhine neu-
trl posiion  All movements are gwded by the at
tendant  The active movements are gradually n
creased from two passine with one actine to onc
passine with two actne and finally to all three
actnnc movements 1t one session
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Vinscles of the Trunk

- [ - —

1t muscles of the trunk constitute an exiremely
important group for mamtuning the orthograde pos
ture of man and for stabilizing and balancing the body
dunng focomotion  Good restoration of coordmate
function of the muscles of the trunh will enble the
patient to walk shtisfactonly in most cases evenon the
presence of considerable weahness of the extremities
It 15 therefore of great importance that the muscles
of this region be thoroughly understood 1 order that
proper re education be carried out  The prinaipal
muscles of the trunk are the sacrospinalis the quadratus
lumborum and the abdomnals  These muscles all work
rhythmically and the action of one bears an integrated
relatonship to the behavior of the others

Bicfore proceeding with the attempt to restore fune
ton to the trunk muscles 1t1s neeessary to have clearly
m mund the difference in function'l actinaty of the mus
cle groups

The abdomumal muscles belong to Clasuification [
muscles that contrict within their normal resting
length Tt s therefore of great importance to see that
A}l muscles of the group re retained withan the normal
resting length neither allowing them 1o shorten nor to
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be stretched beyond ths length The abdomnal mus
cles as a group bend the spinal column forward The
lateral components are able to bend the spmne to the
side and to rotate 1t individually

The sacrospinal muscles as a full group belong to
Classtfication IT, muscles that have to be removed from
therr normal resting length before a satisfactory con
traction can occur The difference m the sacrospmalis
group of muscles and all other groups 1s owng to the
many different origins, msertions and acttons controlled
by the group and the number of jounts or vertebre
mcluded 1n their length  Any shortening of thts group
such as may occur by neglect of treatment of the cond:
tion of spasm will have serious consequences upon the
action of the posterior group itself as well as upon the
other muscles of the trunk  The sacrospinal muscles
are a group which, when used m umson, bend the
spmal column backward and are the opposing group
to the abdomnals  Therefore, to achieve full extension
of the spmal column, this group must be removed from
their normal resting place by the full contraction of the
abdominals

Included 1n the sacrospinalis group are the tliocos
tales lumborum with insertion by nme processes, the
lower ones fleshy and the upper ones thin and tendin
ous, to the angles of the twelfth to the fourth nbs
The spinal action of the ihocostalis lumborum s to
depress the ribs, therefore, when working alone 1t
will contract wathin as own restng length The
thocostales lumborum normally contract within therr
normal resting length  Therefore, when the spine 1
flexed forward, this group has been removed beyond
1ts normal restmg length and 1s unable to contract sat
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wsfactorily until the spine has been retumed ta normal
1 by other comy s of the sacrospnal
group  When this has been achieved the aliocostales
tumborum will contract and assist to extend the whole
spinal column backward to beyond normal alignment
of the upnght body This s allowed presumably ow
g to the fact that the hocostalis lumborum can de
press the twelfth to the founth ribs and shorten the
spwnal length A depression of the nbs would mean a
relatn e length of the abd Is and thus allow
the desired slack from the nbdominals to be taken up
by the thiocostales lJumborum and satisfactory contrac
uon achiesed

1 nforced shortening such as may occur through im
mobithization or shortening through neglect of the con
dition of muscle spasm of any muscle attached to the
trunh or pehvs wall have a far rerching and damaging
effect upon the bady  Spasm of the obhquus abdominis
externus and snternus will cause the pelyis to be hited
on the side mvolved bringing the pelvs nearer the
ribs and gnang the patent the appearance of leg short
eung on that sde (Digure 7} If allowed to per
sist this will curse the spine to the opposite side and
the deformuty of scolious will result  The nbs beng
pulled toward the pelys on the affected side will cause
the ribs of the opposite side to be barreled outward

Shortenimg of the iopsois 1nd sartorius muscles as
has been encouraged in the past by immobihizing the
patient m the lup flexed posttion wall resuft in fixed
lordotis and will stretch the abdomunals  The abdom
mals bemng persistently pulled bevond therr normal rest
g Jength and prevented from beng restored 10 the
normal resting length within which they can funenon
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be stretched beyond this length The abdommal mus
cles as a group bend the spmal column forward The
lateral components are able to bend the spie to the
side and to rotate 1t ndvidually

The sacrospmal muscles as a full group belong to
Classification IT, muscles that have to be removed from
thewr normal resting length before a satisfactory con
traction can occur The difference 1n the sacrospinalis
group of muscles and all other groups 1s owing to the
many different origns, msertions and actions controlled
by the group and the number of jomis or vertebrz
mcluded in their length  Any shortening of this group
such as may occur by neglect of treatment of the cond:
tion of spasm will have serious consequences upon the
action of the posterior group itself as well as upon the
other muscles of the trunk  The sacrospmal muscles
are a group which, when used i unison, bend the
spinal column bachward and are the opposing group
to the abdomunals  Therefore, to achieve full extension
of the spmal column this group must be removed from
their normal resting place by the full contraction of the
abdormmnals

Included mn the sacrospinahs group are the iliocos
tales lumborum with msertion by nine processes, the
lower ones fleshy and the upper ones thin and tendmn
ous, to the angles of the twelfth to the fourth ribs
The spinal action of the iliocostahs lumborum 15 to
depress the ibs, therefore, when working alone 1t
will contract withwn its own restmg length The
thocostales lumborum normally contract within therr
normal resting length  Therefore, when the spine 1s
flexed forward, this group has been removed beyond
1ts normal resting length and 1s unable to contract sat
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isfactonly until the spine has been returned to normal

by other p of the sacrospinal
group When this has been achieved the ihocostales
lumborum will contract and assist to estend the whole
spinal column bachward to beyond normal ahgnment
of the upright body Thus 15 allowed, presumably, ow
ng to the fact that the iliocostalis lumborum can de
press the twelfth to the fourth nbs and shorten the
spinal length A depression of the nbs would mean a
relative lengthening of the abdomnals and thus allow
the desired slack from the abdominals to be taken up
by the thiocostales lumborum and sausfactory contrac-
tion achseved

Enforced shortening, such as may occur through 1m
mobilizition or shorteming through neglect of the con
ditton of muscle spasm, of any muscle attached to the
trunk or pelvis will have a far reaching and damaging
effect upon the body  Spasm of the obhquus abdomnis
externus and mternus will cause the pehs to be hifted
on the side mvolved, bringing the pelus nearer the
nibs and giving the patient the appearance of leg short
emng on that side (Figure 7)  1f allowed to per
sist, this will cunve the spine to the opposite side and
the deformuty of scoliosis will result  The nbs being
pulled toward the pelvis on the affected side will cause
the nibs of the opposite side to be barreled outward

Shortening of the iliopsoas and sartorus muscles as
has been encouraged 1n the past by immobibizing the
patient 10 the hip flexed position will result in fixed
lordosis and will stretch the abdomnals  The abdom
1nals being persistently pulled beyond their normal rest
ing length and prevented from bemng restored to the
normal resting length, within which they can function
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will be unable to give a satisfactory contraction Al
though not directly affected by the disease these mus
cles will appear paralyzed, become toneless and use
less and will allow the abdomen to bulge outward It
will be impossible to restore the abdominal muscles to
function unless they can be returned to their normal
resting length

Trunk defornmties may also be brought about by
spasm n the posterior spinal muscles if they are left un
attended Shorterung, caused by spasm m the sacro
spmabhis muscles, will cause a lordosts of the spme  This
will stretch the opposing abdommal muscles beyond
their normal resting length and will cause them to ap
pear paralyzed when m realty the abdomnals in this
case suffer from alienation  If the spme 1s arched and
kept 1n this posttion by shortened and contracted spinal
muscles 1t wall be impossible for the abdommnal muscles
to contract and raise the trunk as the spmal muscles
cannot be released from their shortened positton to
allow the abdominal muscles to return to their normal
resting length to perform a satisfactory contraction
Apparent paralysis of the abdommal muscles 1 fre
quently due to unreleased spasm of the opposing spwnal
muscles The spmal column 15 watched most carefully
for any dewviation from normal algnment Spasm of
the spmal muscles on one side will cause the spimne to
bow sideways and eventually produce the deformuty of
scoliosis 1f the condition 1s not promptly attended m
the acute stage of the disease

Spasm mn the quadratus lumborum muscle will have
a most damaging effect upon the body mechanics of left
unattended This muscle mn spasm causes the pelvis
on the side affected to be drawn up toward the nibs
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and the trunk to be arched forward on the side affected
(Figure 4) This will result n permanent deform-
ities unless the muscle condition 15 promptly treated
Spasm of the quadratus lumborum w1l especially cause
a pelvic tilt and an apparent leg shortening on the side
affected

Before proceedng to restore function to the trunk
muscles, the attendant must have made sure that all
muscles have been retumed to thew proper restng
length, none bemng esther abnormally lengthened or
shortened  She must also understand the function
and reciprocal action of the muscle groups 1n therr
mter-relationship to each other Lastly she must be
sure that each group 1s re educated to wts proper sty
ilizing function for the upright posture

The sacrospiahs group as a whole belongs to Class-
1fication IT, muscles that have to be remos ed from their
normal resting length before a satisfactory contraction
can oceur  When the head and trunk are flexed for-
ward with the spime arched, the full group has been
stretched beyond its normal resting place  The com-
ponents of the full group contract rhythmically to re
turn the trunk to normal alignment  The 1liocostalis
Jumborum, when acung Alone, 1 a group that comracts
within 1ts normal resting length  Immediately that
this group has been returned to its normal resting
length, a rhythmic contraction occurs beminming at the
attachment 1o the fourth nb and procecding doswnw ard
m sequence to the twelfth nb so that 2 full extension
of the spine follows by the action of this group The
tliocostalis lumborum 35 a powerful extensor of the
spine as well as a stabthzer  In the restoration of func
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ton to the sacrospmalis group, the major attention 1s
devoted to the tliocostalis lumborum although the full
group 15 brought mto action by the treatment

THE ILfocosTALES LUMBORUM

To restore function to these muscles, the patient 15
placed prone upon the treatment table The attendant
stands at the stde of the table and proceeds to restore
mental awareness, coordination and function to the
sacrospinalis group

Mental Awareness —The patient 1s requested to
focus hus mind upon the msertions of the thocos
talis Jumborum at the fourth to the twelfth ribs
The attendant, standing at the side of the patient
places one arm under the chest of the patient if
2 child while the other hand supports the knees
as m Figure 38 The attendant then passvely ex
tends the spine while the patient mentally follows
the movement  If the patient 15 an adult, an as
sistant 1s required to Lt the shoulders backward
while the attendant rases the lower imbs smul
taneously to perform the movement of extension
of the spme  Threc passtve mosements are car
rted out at one session

Caordination —When the thocostales lumborum
function and extend the spme, the muscles are
noted as well marked and contracted structures
on ether side of the spine  The pauent 1
watched most carefully to sec that an equal con
traction occurs on both sides  If 1t 15 found that
one side 15 laggmg the attendant endeavors to
concentrate upon the weaker stde and brng it
up to equal strength with the stronger side T hx;
15 done by requesting the patient to focus the min
upon the werk side only, while the attendant con
trols the mental effort of the patient by placing
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Figure 38 The pouton and gap for the restoratian of function ta
the sacrospmnali group

Fieure 30 The poution and grp for the eestoration of function to the
quadrates 1imhorum  Note the himb s mot raised from the table as
ths would brng tle thocostahs famborum into action
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tion to the sacrospinabis group, the major attention 1s
devoted to the iliocostalis lumborum, although the full
group 1s brought nto action by the treatment

THE ILiocosTaLes Lussorunm

To restore function to these muscles, the patient 15
placed prone upon the treatment table The attendant
stands at the side of the table and proceeds to restore
mental awareness, coordination and fusnction to the
sacrospmalis group

Mental Awareness —The patient 15 requested to
focus lus mund upon the 1nsertions of the iliocos
tahs lumborum at the fourth to the twelfth nbs
The attendant, standing at the side of the patient
places one arm under the chest of the patient, if
a child, while the other hand supports the knees
as m Figure 38 The attendant then passively ex
tends the spme while the patient mentally follows
the movement If the patient 1s an adult, an as
sistant 1s required to hit the shoulders bachward
while the attendant rases the lower limbs smmul
taneously to perform the movement of extension
of the spme  Three passie movements are car
ried out at one session

Coordination —When the thocostales lumborum
function and extend the spme, the muscles arc
noted as well marhed nd contracted structures
on cither side of the spime  The patient 15
watched most carefully to see that an equal con
traction occurs on both sides  If 1t 15 found that
one side 1s lagging, the attendant endeavors to
concentrate upon the weaher side and brmg 1t
up ta equal strength wath the stronger side Thg
15 done by requesting the patient to focus the mun
upon the weah side only, while the attendant con
¢rols the mental effort of the patient by placing
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and its classification and type are carefully studied, 1t
will be understood how 1mpossible 1t would be for the
gluteus meduus to cause thishmp  Speaifically, the glu
teus medius has one fibrous origin and one tendinous
nsertion, therefore, one action (to abduct the thigh)
It has no connection with the trunk and therefore
could not mn any way stabilize the trunk on the pelvis
Any contraction of the gluteus medis would mean
that 1ts one action has been achieved, 1e, the thigh
abducted On the other hand if the quadratus lum
borum 1s not supporting the pelvis to the twelfth b,
the pelvis will automatically drop on the side affected
and the patient will limp

Great care must be exercised to restore the quadra-
tus lumborum group This muscle has a fleshy or
fibrous attachment to the mner hp of the crest of the
ilum and to the twelfth nb and tendinous to the
transverse processes of the lumbar vertebree It 15 a
mechamical law for every muscle to pull from its
powt of attachment The quadratus, i pulling from
tendinous wmsertions on the vertebre and with contrac
tion of the fibrous attachments to the pelvis and twelfth
b, achueves a good stabilization of these parts The
importance of securing action m this muscle cannot be
overemphasized To restore function to the quadratus
lumborum, the patient 1s placed upon the treatment
table i the prone position as shown in Figure 59 The
attendant proceeds to restore mental awareness, co
orcdination and muscle function to the muscle

Mental Awareness —The action of the quadra
tus lumborum 15 to draw the pelvis and nbs to-
gether on the given side, Iifting the pelvis upward
to the twelfth nb and bending the spine lateral-
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the pomnts of her fingers hghtly upon the side
where a contraction 15 expected to occur The
patient 1s hept n the prone position and the lower
Limb corresponding with the side that 1s recenving
treatment 15 raised by the attendant while the
patient 15 requested to simultaneously raise the
head and shoulders from the table During these
exercises the patient 1s instructed to allow his arms
to hang loosely {Figure 58)

Muscle Function —When 1t 15 found that the
brain path and coordination of the two sides have
been restored, the patient 1s allowed to make one
guided, assisted movement actively, 1¢, after two
passive movements  Guidance and assistance are
continued at each session but the active movements
are gradually increased to one passie with two
active and finally to three active Voluntary un
assisted efforts are allowed after full function has
been restored to the spinal muscles

THE QUADRATUS LUMBORUM

The main function of the quadratus lumborum mus
cle 15 to stabilize the trunk upon the pelvis in the lateral
plane This 15 extremely mmportant 1n walking  In
abihty of the patient to stabilize the pelvis and trunk
will result m serious imparment of balance with
resulting poor gait It will be noticed that if this mus
cle 1s weak on either the right side or the left side, the
trunk will drop from the affected side when walking
and the spme will lose 1ts alignment The hmp which
results from loss of stabilizing function of the quadratus
Yumborurn has frequently been mastabenly ascribed to
the gluteus medius

The 1dea that the gluteus medus 1s a stabilzer 1
mcorrect If the ongn and msertion of the muscle
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length A condition of lordosis, from whateyer source,
stretches the abdommals beyond therr normal resting
length In this case, 1t will be impossible to secure a
normal contraction from the abdormnal muscles until
the spine 1s restored to normal alignment and the ab
dominal muscles replaced to their normal length

To restore function to the abdommal muscles, the
patient 1s placed supme upon the treatment table The
attendant stands at the side and proceeds to restore
mental awareness, coordination and function to the
abdominal muscles Three groups are under consid
eration, the night lateral abdomunals, the left lateral
abdomunals and the central rectus abdomims

Mental Awareness —The attendant attempts to
restore mental awareness to each group mdivid
ually by requesting the patient to focus his mind
upon the particular area where the bran path 1s
desired to be restored, 1 e, to the night or left lat
eral abdomunals or to the central rectus abdomums
‘The attendant proceeds to endeavor to assist the
restoration of the bram path by directing the con
traction, as far as possible, by means of hfting the
leg on the side from which a contraction 15 destred,
simultaneously with flexing the head {Figure 60)
The patient follows the movement mentally
Three passive movements are given each group
at a session

Coordination —The attendant will take partic-
ular care to sce that all other muscles of the body
are completely relaxed

Af 1P s . T oL '

restored The attendant then endeavors to obtain
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ward toward the opposite mde  The attendant
supports the lower mb corresponding to the side
being excrased wpon her hand and forcarm but
does not appreciably hit the himb from the table
The pauent 15 requested to mentally focus upon
the attachment of the muscle to the lumbar ver
tebrae laterally and he 15 instructed that the ac
tion to be accomplished 1s to draw the pelvis and
nbs together on the sde  The attendant lifts the
side of the pelvis upward toward the twelfth rib
by gently foreing the lower imb  The pauent 55
directed to mentally follow the movement but to
make no physical effort Three passive move
ments are given 1t a sesuion

Coordmation —The  attend carefully ob
serves that no other muscle group contracts for the
action of the quadratus The latissumus dorst
must be espectally watched and the pauent not
allowed to attempt to pull the shoulder down
toward the pelvis

Muscle Function —When 1t 15 ascertamed that
the bramm pith and coordination have been re
stored the patient 15 allowed to make the move
ment actwely after two passive movements  Ac
tive movements are gradually mcreased to three
at the session 1€ two passive with one attne
to one passive with two active and finally alt three
acuve The himb of the patient 55 supported and
all movements must be asuisted and gwded by
the attendant untd full voluntary function has
been established  The action sought 35 that the
side of the pelvis beng excrased shall be hfted
toward the twelfth nb

THE ABDOINALS

The abdommal muscles belong to Classification )
muscles that contract withm therr normal resbng

252




RESTORATION OF FuNcTION

LR

/,.-——-—-—-‘—""

Figare 60 The fist possion for sestonng functon 1o the sbdom oal
useles (one side)

A

Figure 61 The second pos tion for restoning funct on to the abdomnal
muscles {all groups)

255



Tue hunny Concerr oF InrantiLt Paravysis

a rhythmyc action 1 all three groups by directing
the patient to make one actie effort at the end
of the session while the attendant rasses both legs
and simultancously requests the patent to allow
the head and trunk to flex slowly forward (Fig

ure 61) Where there 15 unequal contraction on
one side, the attention 15 concentrated upon the
weaker side untl both groups are contracting
equally  Assistance and gndance by the attend

ant are continued until the panent can flex the
trunk from the supine position and come to itting
position unassisted  Active movements are grad

ually increased to accomphsh this by mving one
passive with tso active movements and finadly all
three acuve movements at a session  The abdom

mal muscles are accessory muscles of respiration
contractmg to md exhalaton  This action may
be used to assist restoraton of function to the
abdommal muscles The patent after flling the
upper chest 1s directed to exhale pulling the lower
ribs m and down toward the pelvis wlhile at the
same time contracung the central rectus abdom

s This procedure 15 described 1 the Chapter
on the Respiratory System (Chapter V) The
object 1 to secure rhythmic action of the abdom

nals working with the other of the anterior trunh
muscles
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Muscles of the Lower Lunbs

o g

5

FLEXORS oF THE THIGH THE ILIoPSOAS AND
Recrus Fenvorts

The patient 15 placed supine upon the treatment ta
ble The attendant stands at the foot of the table if
the patient 15 a child (Figure 62) but if the patient
1s an adult the attendamt may stand by the side of the
table (Figure 63) The attendant will support the
thigh as shown and proceed to restore mental aware
ness, coordmation and funchion to the muscle groups
which perform flexion of the thigh

Mental Awareness—The attendant will direct
the mund of the patient to the pomnt of attachment
of the 1hopsoas muscle (trochanter minor femons)
and will passively guide the mosement of flexson
of the thigh requesting the patient to mentally
visualize the action to the exclusion of all other ef
forts erther mental or physical It will be noted
1 Figures 62 and 63 that no part of the hand or
fingers of the attendant come 1n contact with the
tendinous msertion of the sartorus muscle at the
tuberositas iz This muscle frequently neo
ordmately attempts to perform hip fleion’ Con
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be successfully restored to the ihopsoas The arc
of motton 15 small at first so as not to excite the
hamstrings which are frequently 1n spasm Three
passive movements are carried out at one session
Where the 1liopsoas 1s completely alienated or
where the effort of contraction 1s mummal the
muscle may be stumulated to greater function by
the following procedure It s to be recalled that
the 1liopsoas 1s a muscle with tendmous origin and
with tendmous msertion therefore capable of con

tracung from either end  Pulling from the ten

dinous ongin on the lumbar spine the psoas flexes
the pelvis forward on the hips This ability to
pull from the ongin 1s made use of to direct great

er impulse to the muscle The patient 1s placed
as n Figure 64 The attendant supports the ex

trermty with the thigh at a night angle and directs
the mund of the patient to the msertion of the
psoas at the trochanter mmor femons and at

tempts to restore awareness by carrying the hip
through a small range of flexion The patent
simultaneously flexes the head forward thus sub

consciously directing mmpulse to the muscle fibers
at the origin while the attendant focuses the bramn
path of the patient to the msertion

Coordination —The attendant must carefully
observe that no other muscle groups are contract
mg particularly the sartorius and the adductors
If the sartorius attempts to function this muscle
must be thrown out of action by means of the grip
shown 1n Figure 62 The attendant abducts the
lower leg slightly malung outward pressure at the
ankle and mward pressure at the knee

When 1t 1s felt that the patient has defimtely
established mental awareness of the pomnt of at
tachment of the 1liopsoas group, the attendant wall
explan the coordinating action of this group with
the obliquus abd on the corr ding side
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Figure 62 The position and gnp for restoring function to the fexors
of the thigh in the child patient,

Figure 63 The position and guip for restorng function to the flexors

of the thigh m the adult patient (Male technicians are traned to
attend adult male patients )
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When the thopsoas muscle flexes the thigh, the
contraction of this muscle will cause the subcon-
scious mind to direct the stabihization of the pelvis
and trunk  When the trunk 1s fixed, 1t 1s the work
of the obliquus abdomums to stabilize the pelvis To
obtain a forward movement, such as a step for-
ward, the psoas lifts the thigh and the obliquus
abdomunss fixes the pelvis m thythm  For thss
reason these muscles must be taught to contract
simultaneously wn order to establish complete co
ordination The thopsoas begins the motion of
hip flexion by rotating the head of the femur m
the acetabulum, the rectus femors then takes up
the movement, lifting and supporting the thigh,
the obliquus abdomimus must support the pelvis
simultaneously

Muscle Function —When mental awareness
and coordination have been restored, the patient 1s
alloned to make one active gmded movement at
the end of the sesston, 1e, after two guided pas
sive motions  These are worhed up to three active
movements first with the assistance of the attend
ant and later with resistance  The arc of move
ment must be left to the judgment of the attend-
ant If 1t 1s found that the physical effort fades
out when nearning completion of the full arc of
movement, the attendant should determme this
range and work within the arc of physical effort
of the patient The angle of arc will be noted to
mcrease with time

In some nstances where there 1s poor power, the
physical effort 15 appreciated by the attendant
only at about the angle approaching nght angle
In this case the attendant guides the movement
and supports the weight and notices the angle at
which physical effort begins to be appreciated
The attendant will shghtly lessen the support from
this angle and notice from time to time the -
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Figure 64 The position and grip for restoring function to the fexors

of the thigh when the phusical effort exerted by the muscle 1s weak

The patient 1n flexing the head simultaneously with flexing the thigh

secures maximum effort from the muscle in contractng from both ity
ongin and insertion
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length When the biceps femorns contracts to extend
the thigh from the flexed position this allows the glu
teus maximus to return to its normal resting position
and enables 1t to fully contract and perform its sta
bilizing action

To prove that the gluteus maxmmus contracts only
within 1ts normal resting length, 1t 1s necessary to place
a patient prone upon the treatment table with the
lower extremities fully extended and request contrac-
tion of the gluteus maxumus  Full contraction can be
obtained Then flex the thigh and request the gluteus
maximus to contract This cannot be obtamned It
15 necessary first for the long head of the biceps to
bring the thigh into normal alignment and restore the
gluteus maximus to 1ts normal resting length before
a full contraction can occur n this muscle with power
to stabilize the lower imb and pelvis Great care
must be exercised to intellgently return the gluteus
maximus to 1ts normal resting length and allow an even
and rhythmic contraction to occur .

The gluteus maximus has, 1n the past been generally
although mustakenly, accepted as the extensor of the
thigh The oblique position of this muscle 1n relation to
the limb would according to mechanical law, make
this function extremely unhkely It 1s possible that the
patient might, by incoordmate action, 1f allowed use
the gluteus maximus to attempt extension In this case
1t will be noticed that the patient externally rotates the
lmb and uses not only the gluteus maximus but the
gluteus medius and mmmus as well  If allowed to per-
sist m this activity the patient will learn to walk with
the limbs 1n external rotation and the rhythm of his
gait will be very much disturbed
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crease of the arc within which physical effort 1s
exerted

Extensiox of Tie Tuicn

Extension of the thigh 1s a function of the biceps
femonis muscle The action 1s composed of two move
ments

I Restoration of the hmb from the flexed post
uon to that of normal body ahgnment  This s
accomphished by the biceps femons

2 Full extension sometimes called hyper exten
sion  This movement 15 also accomphshed by
the hiceps femons in comjunction” with the
other hamstning muscles  To mamtam the
second position 1t 15 necessary for the gluteus
maximus and the 1hocostalis lumborum mus
cles to contract in unison and stabilize the pel
vis and trunh after full extension of the lmb
has been achieved by the iceps femons

The biceps femons 1s supphed with two heads (2)
the long head from the sschial tuberosity and (b) the
short head from the linea aspera  Contraction of the
short head binds the long muscle to the hnea aspera
allowing the long head to perform the movement of
extension of the thigh by puiling from thus first mser
ton upon the femur The fibers of the Jong muscle
at the 1schial tuberosity are placed immedsately below
the gluteus maximus With the thigh m the flexed
position the gluteus maxmmus 15 remosed beyond us
normal resung length and therefore no usefuf acuon
can be ohtamned from the gluteus max:mérs m the
lengthened position b 1t 1s of Cl tion
muscles that contract within therr normal resung
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Coordination —The attendant must observe
that no contraction occurs 1n any other muscle
Muscle Functton—When the bram path and
coordination have been restored the patient 1s al
lowed to make the third movement actively 1e
after two passive movements Actine contraction
of the biceps femoris 1s usually not encouraged
thrs position until function also has been restored
to the opposing hip flexors The movements allot
ted the patient are gradually increased until all
three are performed actively with guidance at one
session
Seconp MoveMENT Biceps Femoris Gruteus Maxrvus
TrocosTants Lumeorun
The patient 1s placed i the prone posiion upon the
treatment table The attendant proceeds to restore
mental awareness coordmation and function to the
muscles which carry the lmb mto full extension (hy
per extension) and stabilize the body m the upright
position  both 1n standmng and walking In order that
the body may be stabilized m the upnght position
certain muscle groups must work i rhythm to stabrl
1ze the lower imbs pelvis and trunk  The gluteus max
mmus stabthizes the thigh in alignment 1n the extended
posttion It will be understood that the abdormmnal
muscles as already described must contract to stabihize
the position of flexion of the thigh n taking a step for
ward Consequently the opponents the iliocostales
lumborum must have paid out slack and released the
depression of the ribs to allow this to occur It natu
rally follows that when restoration of alignment
has occurred stabilization must also be estab
Iished Therefore m umson with the extension stabt
lization 1s necessary  To achieve this the attendant wall

265



Tue KenNy ConceEPT oF INFANTIE ParaLysts

The biceps femoris 1s an important standing muscle
It will be noticed that, when a person 15 standing at
case, the gluteus maximus 1s not fully contracted there
fore the biceps 1s giving support When an effort 15
made to step forward and the trunk has to be sup
ported m the forward moyement by one lower imb n
the position of full extension of that hmb 1t will be
noticed that the gluteus maximus then comes mnto
full contraction within 1ts normal resting length

From the discussion presented, 1t will be understood
how important 1t 1s 1 restoration of muscle function
to see that equality of contraction 1s obtained in the
hamstring muscles and more especially the outer ham
string

ExreNsIoN oF THF THici

FirsT MoveMENT Biceps Femoris

The movement of extension of the thigh 15 usually
carried out alternately with that of flexion but the pro
cedures are described separately From the position
obtained by contraction of the hip flexor muscles (Fig
ure 62), the attendant will proceed to restore mental
awareness coordmation and function to the biceps
femors for the first movement from the flexed position
1¢ restoring the thigh to normal alignment upright

Mental Awareness —The attendant wll direct
the mind of the patient to the first msertion
of the long head of the biceps femoms at
the hnea aspera and will slowly replace the
lumb to the alignment of the body The sznl:u lf
requested not to put forth any physical effort
1s tnformed that the biceps femons 1s contracting
and restoring the Iimb to correct alignment
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Tigure 65¢ The posstion and grip for stabiizing the pelvis upon the
trunk with the thigh 1n full extension the 1l ocostalis humborum
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Figure 652 The positon and gnp for extension of the thigh

biceps femonis

- \“""{{e’,@ “’

Figure 65b The position and grp for stabibzaton of the thigh i the
fully extended position the gluteus maximus
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Figure 66 The position and gnp for restoration of function to the
gluteus maximus of both sides
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endeavor to restore mental awarcness to the muscles
that stabilize the body upright, 1e, the iliocostales
lumborum and the gluteus maximus working 1n um
son If the ihocostales lumborum are not attended,
rhythm cannot be restored The ribs are not held firm
ly 'The proprioceptive reflexes are not recening the
attention that 1s necessary to establish the acceptance
of the sense of sccunty to maintamn the body upright

Mental Awareness—The attendant supports
the hmb at the knce and directs the mind of the
patient to the attachment of the biceps femors at
the 1schial tuberosity as shown 1n Figure 63a The
Iimb 15 brought esenly into full extension while the
patient mentally follows the movement As full
extension 15 reached, the patient 15 directed to
bring mn the gluteus maximus to stabilize the ex
tended position (Figure 65b) and finally to sta
bihze the pelvis upon the trunk by contraction of
the 1hocostalis lumborum (Figure 65c)  The full
movement 15 carried out passively three tumes at
one session

Coordination —The attendant observes that the
three groups perform rhythmically m sequence
The attendant also observes that no other groups
contract The gluteus meduus is especially apt to
attempt to assist by externally rotating the thigh
shightly Thus is noticed by a hollow or depression
Just posterior to the trochanter major which ap
pears when the gluteus medius contracts

Muscle Function —When 1t 1s observed that the
bram path and coordination have been restored 10
all groups, the pattent 1s allowed to make one at-
twe effort at the end of the session of three, 1€,
after two passive movements  The limb must be
supported and the entire moventent and stabihiza~
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each side just distal to the great trochanter and
then places the palms of her hands one upon each
buttock, as shown in Figure 66 The muscles are
then passwvely brought toward the ongin on the
sacrum and postenior thum by movement of the
attendant’s hands while the patient mentally fol
lows the mosement  When it 15 determmed that
mental awareness has been restored the pattent 15
requested to squeeze the buttochs together himself
by voluntary contraction of the gluteus maximus
muscles This procedure 1s frequently carned out
just preceding that described for restoration of
extension of the thigh

Tue QUADRICEPS

The quadriceps are a group of muscles belanging to
Classification i, muscles that must be removed from
therr normal resting length before a satisfactory con
traction can occur If the standmg and walking post
tion of man 1s considered 1t will be noted that the psoas
muscle supports the thigh m flexion aliowing the knee
to bend so that the quadriceps can lengthen The op
ponents (hamstrings} will take up the slack released by
the lengthening of the quadriceps and will contract to
mamtain flexion of the knee and support the leg The
quadriceps having been lengthened by the flexion of
the knee, will then be ready to contract, extending the
hnee so that a step forward can be taken If the ham
strings are tightened by unreleased spasm they wll
cause 1 brake to be put upon the quadriceps and this
muscle will be unable to extend the knee because of the
limutation 1mposed by the shortened hamstrings

To restore function to the quadriceps group, the pa
4t 33 Praced supme upon the treatment whble The
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tion be guided and directed by the attendant If
one side 1s weaker than the other, the major atten
tion 1s given to the weaker side  The active move
ments are gradually increased with returning func
tion, 1€, to one passive with two active and finally
to three active at one session This exercise re
quires guidance and control by the attendant until
full voluntary function 1s established

Tue GrLuteus MaxiMUs

The gluteus maximus 1s an important muscle in sta
bilization of the body upright Therefore, great care
must be taken to restore function to this muscle The
gluteus maximus 1s a muscle of Classificatton I, being
able to contract only within its normal resting length
The hamstrings ansmng from the 1schial tuberostty 1m
mediately below the gluteus maximus are very apt to
stretch this muscle and cause alienation as the ham
strings are frequently m spasm and become elevated
This will be noted by flattening or disappearance of
the normal gluteal fold of the buttock

The gluteus maximus itself may be 1n spasm durimg
the acute stage This 1s noted by the fact that the
natal cleft will be widened and 1n extreme cases the
anus exposed It 15 of great importance to recognize
and treat these conditions of spasm in order to preserve
function of the glutens maximus muscle Besides the
procedure described 1n the section on extension of the
hip restoration of function of the gluteus maximus
may be assisted m the following manner

The patient 15 placed mn the prone position on
the treatment table The attendant directs the
mind of the patient to the attachment of cacf
muscle to the gluteal tuberosity of the femur o
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Figore 672 The pastion and gnp for removing the quadnceps from
thec normal resting length before begimng restoration of {uriction

e - -

Figure 67h The pomtion and gnp after extending the leg for contrac
tion of the quadriceps
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attendant supports the mb as shown m Frgure 672
with the quadriceps lengthened by flexing the hip and
the knec as n walking  The attendant then proceeds
to restore mental awareness, coordination and function
to the quadriceps

Mental Awareness—~The pattent is durected to
relax all muscles and focus the mind on the pont
of attachment of the quadriceps (tuberosity of the
tiba) m therr lengthened posttion  The patient
15 then requested to mentally follow the more
ment of extension of the leg and 15 informed that
the attendant 1s controlling the movement of one
step forward which 1s obtamed by this action
(Figure 67b)  The movement 1s carried out pas
snvely three times at the session

Coordinatton —The attendant sees that the
hamstrings are fully relaxed when the leg 15 fully
extended and that no other muscle 1s contracting
The attendant must also make sure that the full
quadriceps group s contracting wmn rhythm 1If
there 15 shortenyg of the ilotbial band or of the
outer hamstring 1t will be noticed that this con
ditton alienates that portion of the quadriceps
group pulling from the medial ssde  The shorten
wng must be rectified as soon as possible  In exer
cisng the quadriceps m this cse, the hands of the
attendant are so placed that the thigh 1s abducted
shghtly while the pressure of one hand adducts lh?
leg slightly This will fasor the medial portion o”
the quadriceps so that equal contraction of a
components will be secured

Muscle Function —When 1t 15 determuned that
mental awareness and coordmnation have been €
tablished the patient 15 allowed to make one ac
e movement 1t the end of the session of three
movements As power returns the patient 15 al
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supported on both the medial and lateral sides, the
weakly supported side will drop and cause foot de
formites

FLEXION OF TIE hNeR

To restore function to the hamstrings, the patient 1s
placed supme upon the treatment table The thigh
1s flexed to the extent of takung one step forward

Mental Awareness —The mind of the panent 15
focused upon the pomts of attachment of the ham
string muscles posteriorly at the hnee (semuten
dmosus and semumembranosus medially biceps
femons laterally) The patient 1s requested to flex
the knee while the attendant observes by palpa
non of the tendons whether or not the muscles
are contracuing {Figure 68) If it 15 found that
a weakness exists 1n either the inner or outer head
the patient 1s placed m the prone position (Fig
ure 69) and the mind of the patent 1s focused
upon the point of attachment of the lageing side
or upon both 1f funcuon 15 lacking The move
ment of knee flexion 15 carned out passively three
times by the attendant while the patient follows
the movement mentally

Coordination ~—The attendant takes particular
care to see as far as possible that contraction does
not accur 1 the strong side unul the weaker side
1s brought up to almost equal power It 1s entire
1y possible for the patient to contract either the
medial or lateral hamstrings to the voluntary ex
clusion of the other The attendant must also ob
serve that contraction within the muscle 1s coords
nate 1e  beginming from the attachment at the
knee and progressing smoothly toward the origm
at the pelvis ~ An incoordinate action 1s noted by
2 bunching up of the muscle at its upper end
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Figure 68 Knee flexion The posttion for determining incoordination
of action of the hamstrings and for inequahtv of contraction of medsal
and lateral groups

function to the fiexors of

Figure 69 The postion and grip for restoning

lh‘i knee The l:f!endanl Socuses the mind of the patient upon the

tendon of insertion of the weaker group or upon both of function 15
lacking
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when the patient attempts hnee flexion  Such ac

tion, if allowned to persist would result mn very n

effectne action as the energy of the muscle 1s
expended 1n putling from the ongm at the pehis
rather than from the msertion at the knee Al
muscles other than the hamstrings must be relaxed
and no effort made at contraction

AMuscle Function —The attendant passively per
forms three movements at each session 1 the po
sinon seen n Figure 69, unul contraction 1s ob
tamed 1 the non functioning or weaher group and
until there 15 farrly equal contraction of both
groups From then on there 15 performed two
passive movements followed by one active, in the
posiion seen n Digure 68 This 15 gradually
worked upward to three actnve movements with
the guidance and finally aganst the resistance of
the attendant The acuve movements of flexion
and extension of the knee may be performed al
ternately sf power 15 good in both of the opposmg
muscle groups

ABpUCTION AND AnducTION OF THE THIGH

The prmeipal abductor of the thigh 1s the gluteus
medms a muscle belonging to Classification I, mus
cles that contract within thert normal resting fength
The orthodox procedure of wnmabilizing the thighs
m abduction was most dimaging to this muscle because
1t encouraged shortening of the abductor The mus
cle by bemng shortened lost part of 1ts potential power,
but, more than that, the shortening imposed a serious
restniction upon the contractibility of the opposing
group, the adductors

The adductors of the thigh belong to Classification
11, muscles that must be removed from their normal
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resting {ength before a sausfactory contraction can
occur  To immobilize the hmb 1n a position of abduc-
tion, as was commonly done mn orthodox procedure,
removes the adductors from normal resting length and
has a very serious disorganizing effect upon this group
as the adductors normally attempt contraction when
removed beyond their normal resting length  The only
action that the adductor can perform when contract-
g within its normal resting length 1s to assist i flex-
myg the thigh (adductor longus)  When the individ-
ual muscle or group 1s alienated for its principal ac-
tion the group will concentrate upon its second func-
tion and will endeavor to undertake meoordnately, full
funcuon of the secondary movement Where such
condition has been allowed or encouraged to be man-
tamed, 1t will be noticed that the adductor Jongus en
deavors to undertake the work of full flexion of the
thigh  Ths causes the psoas to become mentally ahen-
ated and to eventually atrophy and become paralyzed
from disuse

The movements of abduction and adduction are
usually carried out alternately at one session but the
procedures will be descnibed separately

Aspuction oF TrE THICH

The patient 1s placed upon the treatment table 1
the supme position as shown mn Figure 70 The at-
tendant will proceed to restore mental awarencss, o~
ordination and function to the gluteus medius muscle

Mental Awareness—The attendant focuses
the mimd of the patient to the pomt of attachment
of the gluteus medius (the lateral surface of the
trochanter major near its apex) and passively
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Figure 70 The powtion and gop for restoration of function to the
abductors of the thigh

® b}
w

Fogure 71 The positon and gup for restoration of funchion to the
adductors of the thigh
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abducts the thigh while the patient mentally fol-
lows the movement  Upon the thigh reaching the
position of abduction, the patient 1s mstructed to
relax and to transfer the attention to the addue-
tor The attendant then brings the hmb bach
to the mudlme alignment while the patient men
tally follows the movement Three passive move-
ments are gren at one sessian

Coordination —The attendant sees that no
incoordmate movements occur during the process
of abductton Particularly must the pauent not
be allowed to hitch up the pelsis on the side by
contracting the abdommal muscles The attend
ant must also see that contraction s not obtained
m any other muscle group during the movement
of abduction of the thigh

AMuscle Function —When 1t 15 determined that
mental awareness and coordmation have been re
stored the patient is allowed to perform one active
movement at the end of the session, 1e, after
two passive movements The imb s supported
and the movements, gwmded by the attendant,
gradually worked up to three assisted actnve
movements and finally to threc resssted active
moyements

A sccond position 15 sometimes desirable mn a
patient with severe paresis or poor funcuion of
the abductor The thigh 1s flexed to a right angle
and the attendant proceeds to restore mental
awareness, coordmation and function 1 the man
ner already described

AonucTioN of THE THIGH

For restoration of function of the adductors, the pa-
tient mamtams the position obtamed n abduction of
the thigh and the attendant endeavors to restore men
tal awareness, coordmation and function to ths group
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Mental Awareness —From the position obtained
by abducting the limb (Figure 71), the patient 1s
directed to transfer his attention to the adductors
of the thigh The attendant indicates the medial
aspect of the thigh up to the pomt of attachment
of the adductor longus at the supenor ramus of
the os pubis  The attendnt passively restores the
himb to the position of midline alignment while
the patient mentally follows the movement This
movement restores the adductors to thewr normal
resting length

Coordinatton —The attendant sees that no
other muscles contract during the process of res
toration of mental awareness to the adductors It
must be seen that the adductors of the opposite
limb do not incoordmately contract

AMuscle Function ~—When 1t 1s found that men
tal awareness and coordination have becn restored,
the attendant allaws the muscle group to function
m performing one active movement (after two
passive)  The himb 13 supported and all move-
ments gwided The attendant gradually works up
ward until the patient performs all three move-
ments actively These are first with assistance and
later agamst reswtance by the attendant

INTERNAL AnD LxTERNAL RoTaTiON OF THE THIGH

The lower imbs must be maintamed 1n proper align
ment of rotation dunng the treatment perniod as well
as between treatments U the lower imb 15 noticed
to lie persistently in external rotation, the cause of this
position must be determined and corrected  Spasm of
the outer hamstrings will cause the hinb to lie 1n exter-
nal rotation and the spasm must be treated to enable
the hmb to be restored to proper abgnment  If grav
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1ty 1s responsible for the Iimb falling into external ro
tation, a small pad placed to the outer side of the
hnee will hold the limb 1 proper alignment

The movements of internal and external rotation are
usually performed alternately at one session  If one
movement can be performed actively by the patsent,
the attention 15 focused upon the weaker or non-
functioning muscle group The movements will be
described separately
INTERNAL RotamioN e GLutsus Minmmus

The patent 15 placed supine 1n normal alignment
upon the treatment table and the attendant proceeds
to restore mental awareness, coordination and function
to the mternal rotator

Mental Awareness—The usual procedure of
focusing the mind of the patient to the exact
pomnt of attachment of the funchioning muscle 15
not followed 1 the case of ball and socket jomnts,
such as the hip (and shoulder) Rotations of such
jomts 15 dependent upon the stabilization of the
1mb by the adjacent hinge jomt The patient
subconsciously assocates rotation with the stable
joint, therefore, in restoring function to the glu-
teus mimmmus, 1t 15 preferable to refer to the knee
jomnt  The hinge knee jomt 15 the stabrizing unt
for the ball and socket hip jont The attendant
focuses the mind of the patient o the medial as
pect of the knee and passiely rotates the imb m-
ward (Figure 72) The patient 1s mstructed to
follow the movement mentally but to attempt no
physical effart  From the posiion of mternal o
tation the patient 1s mstructed to transfer his at-
tention to the lateral aspect of the hnee and the
Limb 15 externally rotated passwely while the pa-
went follows the movement mentally The move-
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~

Figure 72 The position and gnp for restoration of function to the

internal rotators of the thigh (In the illustration the movement has
already been carned out )

Figure 73 The position and grip for restoration of function to the
external rotators of the thigh (In the lustration the movement has
already been carnied out )
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ment 1s performed three times passively at one
session

Coordination —The attendant sees that no m
coordinate effort 1s made to accomphsh smward
rotanon  The muscles of the lower leg, particy
lasly at the foot, must not be allowed to attempt
the movement

AMuscle Function —When the bram path and
coordinatton hase been restored the attendant al
Jows the pauent to make one actnve movement at
the end of the session of two passne and one ac-
tne movements  The actne movements are grad
ually ncreased until all three movements are per-
formed by the patient These mosements are
gwided by the attendant, first with assistance and
later with resistance

ExrernaL Roratiovy THE Quabrirus FEMORIS

From the posttion obtamed n the action of inter-
nal rotation of the thugh (Figure 72), the attendant
proceeds to restore mental awareness, coordination and
function to the externnl rotator

AMental Awareness —The attendant focuses the
attention of the patient to the lateral aspect of the
hnece and passively rotates the lower hmb into
external rotation (Figure 73) while the panent
mentally follous the movement The movement
g5 carrted out chree tunes 2t a session, usually ab
ternately with the movement of internal rotatien
All movements arc guided and controlled by the
attendnt

Coordinatton —The attendant sces that no
other muscle contracts and attempts external rota-
non of the thigh The foor must especially be
watched and any action prevented by requesting
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the patient to relax and focus the attention to the
proper point

Muscle Function —\When mental awareness
and coordination have been established the patient
13 allowed to make one active movement after twe
passive movements i the session  The movements
allotred the patient are mcreased gradually until
alf three movements are performed actvely  All
mavements are gwded and controlled by the at
tendant first asssting the movement and later re
sisting
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Muscles of the Leg

pesmror - o e e —

Tae calf group requires special care and attention
because of the frequency of spasm mn these muscles
Many deforrmuies matenalize from neglect of proper
treatment of the group and seriously impair the useful
ness of the foot and ankle  Spasm of the entire group
causes direct foat drop and equinus deformuty  Spasm
1n the medial head of the gastrocnermus causes a supt
nation of the heel and eventually, if untreated, causes a2
varus deformity of the foot Spasm of the tateral head
of the gastrocnemuus causes an abdected heel and
eventually a2 valgus deformuty  These deformuties are
uncomfortable to the patient and very disabling  They
also prevent restoration of function to the muscles of
the leg because the disalignment causes certam muscles
15 be removed from thewr pormal resting length and
fanction to be mterrupted as long as the abnormal po
sition persists A poswon of valgus mamtamed i the
foot, due 10 a shortened lateral muscle of the leg, wilt
prevent the postentor ubial from returning the foot to
normal alignment  If the foot cammot be retumed o
normal ymdline alignment, the antenor uibtal cannot
function because 1t has been removed from its normal
resting length It 1s therefore, understandable that
early and ntelligent care must be geven the patient by
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both the nurse and physiotherapist if success 15 to be
achieved 1n restoration of function to the leg muscles
The standing position or orthograde posture of man
15 the result of reflex muscular activity induced by con
tact of the soles of the feet with a sohd surface The
tibtalis antersor and postenior and the calf group assist
mn stabilizing the foot, the quadriceps stabilizes the
knee, the gluteus maximus and tensor fasaix late sta
bilize the thigh, the abdomumnals and thocostales lum
borum stabilize the trunk and thus the upright posture
1s mamtained  The sole of the foot seeks the contact
with a sohd surface that use has murrored upon the
subconscious mund for years The upright board
placed at the foot of the bed as explained in Chapter
111, furmshes such contact and 1s used to assist m re
storning the normal proprioceptive reflexes to the pos
tural muscles The patient presses the foot aganst the
board and causes mpulses to arise 1n the cutaneous
receptors which are transmitted to the proprioceptors
and result mn stmulation of the standing reflexes  This
mechanism 15 1impossible when sphints or casts are ap
plied to the extremities as smulation of the peripheral
receptors ceases to function and ympulses are not trans
mtted to the proprioceptor nerve endings Physical
dissociation of the limbs from the body 15 suggested
in the patient s mund by sphnting  Mental alienation
ncoordmation and loss of fanction follow

Tue TricErs SURAE

(The Gastrocnemius and Soleus)

To restore function to the calf group, the patient 1s
placed supme upon the treatment table The attend
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ant proceeds to restore mental awareness, coordination
and function to the soleus {see “First Postion below }
and to the entire group {see “Second Postion’ below

Aental Awareness

(Furst Posttion}~The hunb of the patent 55up
ported by the attendant as shown i Fiure 74
The bnee 15 flexed to ascertan whether ghe sofeus
has shortened m any way and 1o temporandy wso.
late this muscle and allow 1t g contragt 'F,
palm of the attendant’s hand s laced 1 the }t
of the foot as shown, with the ndey and © soie
finger to the outer and inner a5t of ghe b‘;f’wxd
prevent engher sgpmauon OF abductioy gf gt h;:f
’ ~nt directs -

ot the mm? dﬁ‘&«rr 1]
ana Ut Lo
heel upward from e i,
patsent 1s requested to mentall g, _ .
ment but to make 10 physical efn T_‘“’ Feve.
ant returns the heel to nomal o <" td
sively releases the contracty, ,ff“;if pas-
brought about by hifting the hoy, -~ been
MOVEMENtS are g en 3t a seww 7o~ Firee
cd by the attendant and ase .., 75~ 2id-
certamned that function has ge.. =23 as-
nation established =l (oot

(Second Postron)—~The p. .,
pne poston but the leg sy, <Tthe o
m Figure 75 The hands ¢, ™ 35 seen
maintamed a5 described f. [ e are
The foot 15 held at a nghe . ™ st
The mnd of the patient 5 [P
of the foot owing to the fact
full group vaises the heel v
whale weght of the bedy 3 |,
of the foot The patient iy
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tendant will Iift the heel upward The mmd of
the patient 15 directed to the fact that the foot
15 plantar flexed from three points at the wner,
mediai and lateral aspects of the ball of the foot
The foot 15 returned to the normal position after
plantar flexion  Three passive guided movements
are carried out at a session

Coordination —The attendant observes whether
a greater pressure 15 felt on either the inner
or outer aspect of the ball of the foot  If there
1s a greater pressure, she directs the mind of the
patient to concentrate upon the side where the
lesser pressure 1s felt  If coordnation cannot be
obtamned, 1t will be noticed that the heel 1s either
abducted or supwnated and that the gastrocnemus
needs attention for spasm in the shortened head
(lateral or medial)  If 1t 15 the medial head that
15 1n spasm 1t will be found that the heel 1s supt
nated and that the pressure will be more pro-
nounced on the outer aspect of the foot It
the lateral head which 1s 1 spasm the heel will
be abducted and pressure will be felt more firmly
on the ball of the great toe

AMuscle Functton —When 1t 15 found that men
tal awareness and coordination have been restored
the attendant directs the patient to perform one
active movement at the end of the session, that
15, two passive movements and one active move
ment These are gradually mncreased unuf all
three are actne  The attendant guides the move
ments which are assisted at first and later resisted
Individual contraction can be obtamed m the
medial head by supinating the heel and m the
lateral head by abductimg the heel  Special care
must he taken to see that mn the effort to plantar
flex the foot, the dorsiflexors of the toes are not
allowed to contract The deformity of hyperex
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INVERSION AND Eversion or Tae Foor
(Foot i Neutral Dorstflexion)

The patient 1s placed supme upon the treatment
ble The attendant stands at the foot of the table
d supports the foot by placing her thumb and fifth
ger to the forepart of the sole of the foot The tips
the remarmung three fingers rest hightly upon the dor
* surface of the foot (Figure 77} The attendant
2n proceeds to restore mental awareness, coordmna
§n and function to the mvertors and evertors of the
ot

\LRSION

Mental Awareness—The attendant directs the
mind of the patient to the attachment of the tib
1alis antenior (os metatarsalis 1) and supporting
the foot as shown m Figure 77 guides and passive
ly carries the foot into mversion The patient 15
directed to follow the movement mentally but to
mahe no physical effort The attendant replaces
the foot to normal ahgnment The movement 1s
passively carrted out three times at each session

Coordination —The attendant sees that con-
traction does not occur 1n muscles of the foot and
leg other than the one for which contraction 1s
sought

Muscle Function —When 1t, ,«%{‘rcewed that
RS

mental awareness and coc 1ve been re-
tored, the patient at . one active
flort end sess * r two pas-
e ts < ot «d and the
ove e ¢ 5 ovements
tted "6% the R increased

1 move-

5o
L F
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tension of the toes will result through this mnco
ordmated effort on the part of the dorsiflexors of
the toes attempting to plantar flex the foot

DorsiFLENORS oF THE Foor (at the ankle jomt)
(Tabalis Anterior and Peroneus Tertius)

The patient retamns the supine position and the at
tendant uses the same grip as1s used for plantar flexion
of the foot The attendant proceeds to restore mental
awareness coordmation and function to the dorsiflexors
of the foot

Mental Awareness —The attendant directs the
mind of the patient to the point of attachment of
the dorsiflexors tibralis anterior to os metatarsalis
1 and peroneous tertius to os metatarsalis V (Fig
ure 76) The pauent 15 mstructed to mentally
follow the movement of dorsiflexion which 1s per
formed passively by the attendant  Three passive
gmded movements are performed at each session

Coordmnation ~The attendant sees that con
traction does not occur 1n any other group of mus
cles durning the restoration of mental awareness
to the dorsiflexors  The toe extensors partreularly
must be observed to see that they do not attempt
to assist the movement

Musele Funchion —When mental awareness
and coordination have been cstablished the pa
nent 15 allowed to make one active cffort at the
end of the session 1e after two passive move
ments  The attendant supports the foot and
guides each motion  The active motions are 1n
creased gradually to the pont where all three
movements are performed actively  Thesc are as
sisted at first and later resisted by the attendant
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INvERSION AND Evirsion oF Tae Foor
(Foot 1 Neutral Dorsiflexton)

The patient s placed supsnc upon the treatment
table The attendant stands at the foot of the table
and supports the foot by placmg her thumb and fifth
finger to the forepart of the sole of the foot  The tips
of the remaining three fingers rest hightly upon the dor
sal surface of the foot {Figure 77) The attendant
then proceeds to restore mental anareness, coordina
tion and function to the msertors and esertors of the
foot

Twversson

Mental Awareness —The attendant darects the
mind of the patient 1o the attachment of the ub
sahs anterior {os metatarsalis I} and supporung
the faot as shown i Figure 77 gaades and passive
1y carnies the foot mto inversion  The pauent s
directed to follow the movement mentally but to
mahe no phynical effort  The attendant replaces
the foot to normal alignment  The movement 15
passnely carred out three times at each session

Coordination —The attendant sces that con
traction docs not occur m muscles of the foot and
leg other than the one for which contraction 1s
sought

Muscle Functian —~When 1t 15 percenved that
mental awareness and coordimnation have been re
stored the patsent 1s requested 10 make one acinve
effort at the end of the session, 1e after two pas
sne movements  The foot 1s supported and the
movement gmded and assted  The movements
allottedd to the pament are graduwally rocreased
until all three movements are active  These move-
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ments are at first assisted and later resisted by the
attendant

Eversion

The patent remains 1n the supme posiion and the
attendant retams the grip shown n Figure 77 The
attendant proceeds to restore mental awareness, coor-
dmation and function to the evertors of the foot

Mental Awareness —The patient 1s requested to
visualize the pownt of attachment of the peroneus
tertios (os metatarsais V) The attendant sup
potts the foot and guides the foot mto eversion
The patient 1s requested to mentally follow the
movement  The foot 1s replaced to normal ahign
ment by the attendant Three passive movements
are carried out at each session

Coordination —The antendant sees that no
other muscles contract other than the one for
which function 15 sought

Muscle Function —When 1t 15 determmed that
the brain path and coordination have been estab
Iished, the patient 15 allowed to make one actne
effort at the end of the session, 1¢, after two pas
sive movements  The foot 15 supported and the
movements gided by the attendant  The move-
ments allotted to the patient are mcreased grad
vally to mnclude all three as active movements, at
first asnsted and later resisted by the attendant,
until full voluntary function 18 established

InvERsiON AND Eversion oF tue Foor
(Foot 1 Plantar Flexion)}

The mvertor of the foot when the foot 1s m the
plantar flexed position 15 the tibiahs postertor Thas
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18 a muscle helonging to Clasuification I1, contricting
when removed from 1ts normal restng length  When
the foot 15 m eversion the tibalis postertor, having been
removed from s normal resting length, contracts to
restore the foot to normal midhne alignment  Thus
the tibiahs anterior 35 brought back to 1ts normal rest
g length  The tibabis antenor 15 a muscle of Clas
stfication 1, which contracts withun 1ts normal restng
length for dorsifiexion of the foot When the foot 15
m eversion the tibrahs anterior has been removed from
3ts normal resting length and 1s unable to give a saus
factory contraction  Restoration of function to the
tinalis posterior 1s hughly important therefore m pre
serving the normal mechamsm of the foot for walling
and also in preventing certasn deformities such as
valgus foot and flat foot

The evertors of the foot when the foot s mn plantar
flexson are the peroneus brevis and the peroneus longus
The peroneus brevis 1s a muscle of Classification II,
contracting when 1t 1s removed from its normal rest
ing length, such as occurs when the foot 1s 1n wmversion
The peroneus brevis restores the foot from taversion
to normal midhine abignment and then i conjunction
with the peroneus longus causes the foot to continue
into esersion The peronens longus 15 a muscle belong
ing to Classification I and 15 unable to contract satis
factonly unt returned to 1ts normal resting position
by the action of the peroneus brevis

In restorng function to these muscles, the pauent
contimues to he m the supne position on the treat
ment table ‘The attendant retamns the grip described
for mversion and eversion of the foat w the neatral
dorsfiexion postion and as iflustrated m Figure 7
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quested to make the movement actively at the end
of the session, 1, after two passive movements
The movements allotted to the patient are grad-
ually creased to finally mnclude all three as ac-
tive movements  These are guided by the attend-
ant and are at first assisted and later reusted

DorstrLryion

From the position obtained in plantar flexion of the
great toe, the attendant proceeds to restore mental
awareness, coordination and function ta the dorsiflex-
ors of the great toe

Mental Awareness —The mind of the pauent 1
focussed to the insertion of the dorsiflexors {base
of the second and first phalanges) The attend-
ant proceeds to dorsifiex the toe while the patient
mentally follows the movement Three move
ments are carried out passively at a session

Coordination —The attendant sees that con
traction does not occur m any other muscle than
the one for which function 1s sought

AMuscle Function —When 1t 1s percened that
mental awarcness and coordination have been re
stored, the patient 15 allowed one physical effort
at the end of the session, 1¢, after two passive
movements The movements allotted to the pa-
tient are gradually mereased to include aff three
as active movements These are guded by the
attendant and are at first asssted and later re-
sisted

PLANTAR FLEXION AND IJORSIFLENION OF THE
Laterar Four Tozgs
If the 10e muscles are completely non-functioning,
the toes may be treated mdmdually as descnbed m the
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techmque for the great we Otheswise they are dealt
with s 2 group s unison

PrLaNTAR FLEXION
The pattent remans m the sapne posiyon upon the

treal

tment table  The attendaat proceeds 1o restore

mental awaretess coordmation and function to the
plantar flexors {flexor digrtarum longus Bexor digite
rum hrevis quadratus plante and humbnicales) of the

toes

AMental Awareness —~The atiendant p;

thumb of the night or left hand en li&asfmg::
of the toes and the first and second fingers on
the plantar surfaces {Frgure 79) The p;l:cm %
directed to focus hus mund wpon the ends of the
toes The attendant then gudes the toes it

plantar flexion while the patient mentafly Ion .
the movement  Three passne movements e
given at & SEsHION are

Coardination ~The attendant sees th;
cles of the foot or leg contract %cp:: :o mus
which function 15 sought ose for

1 -

1wl

tht N .
1t

activery alter (wo Passive mo ¢ Moy ernent

me movements are gmdua!lyr:m The ac
passne wath two actne and fingyy (od o one
actne  The atendamt gudes g U three
whuch are first asssted and later 'mﬂ:;mm‘““

DoRSIFLEXION

10es the attendant praceeds to testy,

From the posion obtatned n ph"Wﬁm ¢
on of the

ness coardmation and function 1o the d“:;fm awas®
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Figure 79 The positon and gup for restoring function to the plantar
flexors of the toes

Figure 80 The position and grp for the restoration of function te
the dorsiflexors of the toes
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tensor digitorum longus extensor digstorum bresis) of
the toes

Mental Awargness —The panent 5s directed to
mentally concentrate upon the ends of the toes
The attendant passively gurdes the toes to dor
siflexson {Figure 80) while the patient mentally
fotlows the movement  Three passn ¢ movements
are gnen at each session

Coordination —The attendant sees that 2 con
traction does not accur in any muscles of the foot
or leg other than ta those for which function 1s
sought

Muscle Funchion —When mentil awareness
and coordmation have been restored the patient
15 altowed to make one physical effort at the end
of the session 1c after two prEsE mos ements
The movements allotted to the patient are grad
ually increased to melude all three as active move
ments  These are pruded by the atiendant and are
at first assisted and later resisted






BALNEOTHERAPY
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Fome v e v e e o -

TrE bath 1s an important adjuncs to the previously
described procedures for restoring function to the neu~
romuseular system alter an attack of mfantile paraly-
sis  Particularly where there 1s mental ahenation of
muscles wifl the bath be useful to asnst 1w the retam-
ment and r¢ establishment of consciousness of these pe-
nipheral structures of the body The procedure may
be started soon after the ume that the re education
program has been wstiuted ¥t should not be used
where spasm 1s present or where moving the pauent
stll arouses fear In those patients who are greatly
weahened or detahitated, the warm bath may prove en-
nenating and must be used with caution, if at all
Salme baths 1n the early comalescent stage of the dis
case aid m tomng up the muscle tissue and may be
employed especially int the case of those patients who
have retamed muscle function

It 15 an mportant prnnciple of the methods which
have been here desersbed that all possible measures
be exploited to prevent alienation or dissocration of
the patent s mind from s body  The use of contrast
medta, such as may be sccured with sarying tempera-
tures of water apphed to the shin, will serve to help
the patient to retan consciousness of his body struc-
tures By so dowg, t 15 concevable that the bram
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may be mduced to send down impulses to the non
paralyzed but alienated muscles 3n a part where there
1s achive reabization by the patient of the part i space
Afferent stumuls, set up by this procedure, not only
Reep the part m the consciousness but may also affect
mauscular tonus reflealy through the spmal cord  The
volume of afferent nerve streams 1s caused to be m
creased both m the autonomic and somatic nervous sys
tems, which tends to heep m action the nervous struc
tures stall receptie to stmulation and thus reflexly
drrectly affects the ussues under the control of these
systems

Cueulation 18 most surely nfluenced in the af-
fected part by the stmulation of vasomotor reflexes
through the sympathetic nervous system  An -
proved blood flow will materally md mdurectly i pre-
venting muscular atrophy as well as i avoiding the
damaging circulatory and nutritne changes so fre
quently encountered m the Iimbs of patients treated
by other methods

Balneotherapy, as employed in this work, makes use
of tho hydrotherapeutic measures in the convalescent
patient

1 The immersion bath
2 The cold spray and warm douche

For the purpose of the bath, an ordmary enameled tub
five feet six mnches long will do for the smaller patients
(Figure 81) but a larger metal tub (Fagure 83) will
be requred for the adults The mude dimensions
of the larger tub should be six feet fong by four feet
six mehes wide by one foot si< inches deep  Water
connectsons are made directly with the hot and cold
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Figore 81 The appoimtments for balneotherapy treatment for the
child patient
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Figure 82 Chud patient recewing balneatherapy treatment,
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pipes of the water system  The cold spray 15 taken di-
rectly from the cold water pipe by means of a length
of hose and a spray nozzle For the warm douche a
mixer connecting the hot and cold pipes 15 required
to regulate the temperature of the water to be used
The warm water 1s taken by means of a hose connec-
tion from the muxer and 1s used both for the warm
douche and for filing the tub  The arrangement of
these connections 1s shown 1 Figure 8%  As can be
seen 1n Figure 81, a mesh hammock 1s secured for use
m the smaller tub A piece of blanket or woolen fab-
ric 15 placed 1n the centcr of the hammock and the
patient 1s placed upon this with us head resting on a
folded piece of woolen fabric (Figure 82) The larg
er tub has a rubber bath mat on the bottom upon
which the patient lies The head 1s supported by a
folded towel or small rubber pillow as can be seen n
Figure 84 The tub 1s filled with warm water, from
underneath the patient, to the desired fullness The
bath 1s enjoyed by the pattent and there 1s promotion
of the feeling of health and well bemg in addition
to the general relaxation secured by the warmth of
the water The bath 1s given usually just preceding
the re-education exercises on the table, and the patient,
after drying, 1s moved drrectly to the treatment table
Where extra sumulation 15 desirable, as 1n those pa-
tients with non functioming mauscles, or where there 1s
sluggish earculation the alternate cold spray and warm
douche are used The patent 1s placed m the tub and
douched with warm water over the extremities and
entire trunh and then treated altcrnately for the same
length of time with the cold spray until each has been
used three times  Thas will generally cause a pink tinge
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Figure 83 The appo ntnents for balneotherapy treatment for the
adult patient
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Figure 8¢ Adult patient receving balnrotherapy treatment
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to appear over the shin surfaces, mdicating an icreased
arculation  The cold spray 1s taken directly from the
cold water pipe and this usually has a temperature
of from 50° to 60° Fahrenhert (10°-15° C) 'The
warm douche should be set for a temperature of 97°
Fahrenhert (36° C ) The method of applymg the
spray and douche 1s indecated 1 Figure 84 with the
attendant standing at the feot of the patient and
grasping the spray i one hand and the douche m
the other

The attendant douches the patient thoroughly be
ginning at the feet and extending up on to the ab
domen, chest and upper extrenunes  The patient
turned on to his side and douched posteriorly, par
sieular attention beng gnen to the spine  The at
tendant then directs the cold spray i the same man
ner, proceeding from the feet up on to the trunk of
the pattent ‘The entire procedure, mncluding douch
mg and spraying each three times, should not require
more than a penod of five munutes The water 1
allowed to dram away dunmg this process At the
completion of the spraying procedure, the tub s filled
by means of the jet of the warm douche and the
patient 1 allowed the warm wrimersion bath before
bewg moved to the treatment table Ao re education
procedures are carned out w the bath

Balneotherapy 1 not to be confused wath pool treat
ment, the process of re education under water, as has
been so widely advocated m the past Pool treatment
can have no place i the therapy of mfanule paralysss
The mpracticabihity and smposstbility of 1ts applica-
tion 15 evident for the followmng reasens
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1o the neuromuscular system of the body achieved by
properly treating the symptoms and condittons which
have been described as charactenstic of the disease of
wfantde paralysis

The various poses which are assumed by the patient
m the Jlustrations demonstrate

1 Spasm has been completely oercome No
muscles are shortened  There 15 no stiffness
2 The patient has voluntary control of all his
muscles
3 All muscle function 1s mutually coordmnated
and synchronous
4 Normal bodily mechamcs have been e
stored
These are not merely acrobatic stunts but an exam
mation of paramount importance 1 safeguarding the
future welfare of the patzent  Parucularly 15 1t neces
sary to be sure that the patient 1s able to flex the lower
fiabs and trunk simultaneousty as shown mn figure 89
shich demonstrates that the posteror body muscles
have been relaxed and the anterror muscles restored to
function
The alhity of the panent to perform the vanous
movements dlustrated will be modified somewhat f
there has been loss of function of certamn muscles or
groups of muscles With the assistance of the attend
ant most of the postures depicted can be assumed by
the patent m all cases where treitment has beea
properly carried out The movements of the patient
are rhythmic nd effectn ¢ even where there has been
considerable dimnution in muscle power
"To the practitioner of medtcine faced with the neces
sity of treating patients 1} with the disease of nfanttde
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Figure 89 Treated patieat To assume the V' positon demonstrates
the patients abil ty to rhythm cally contract all anterior trunk muscles
This alio proves the strength of the abdominal muscles

Figurc 90 Treated patent This pomton alustrates the rhythmic
eontract on of all postenior thigh and trunk muscles with stabilization
of the parts
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Figure 87 Treated patient Thiy pictare shows that all spum of the
hamstring and posterior spinal muscles has been released and that
there 15 no shortening of anv of these structures

Figure 88 Treated patient The knee to nose position 1 wnpossile if

there 3¢ any suffness of the spine or any shortenmng of the spinal
It

muscles
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Figure 92 Treated patent The knee to nose posiion on standing
demonstrates the rhyvthmuic flewon of the spime thigh aad leg
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Figure 91 Treated patient This posture demonstrates that the gas
trocnemn and quadticeps are completely relaxed and that no shortening
15 present 1If the patient 1s unsteady or blunders mn msing to the
standing position the hamstrings are completely relaxed or there ts
lack of coordinaton between the hamstrings and the quadriceps
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Figure 94 Treated patient Standing on the toes demonstrates func
tion of the posterior feg muscles and the absence of shortening of the
antenor leg muscles
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Figure 83 Treated panent Standing on the heels demonstrates func
t0n of the antenor Jeg muscles and that all spasm and shortening of
the posterior leg muscles has been relicved

.320,



Tue Treaten PatiENT

paralysis 1n rural or 1solated commumties where facih
ties are incomplete, the treatment of the diease as
outhned 1n this book may appear too complex, im
practical, or 1mpossible of application with the means
at hand It 1s true that the complete treatment of
this disease requires the services of persons thoroughly
4 with the h of the body and
schooled m the methods of restitution of function to
a disorganized neuromuscular system The necessity
of transferring the patient, if possible to a properly
staffed and equipped hospital or chmic as soon as
the diagnosis 1s established cannot be overesumated
Nevertheless 1t must be made clear that the treat
ment of the disease must begin at the earhest pos
sible moment
Thas early treatment will consist not of highly tech-
nical procedures but of simple nursing the nursing
and solicitous care of sick muscles Anyone acquamnted
with the appearance of the body 1n normal recumbent
alignment can determmne by visual examimation the
parts of the body where muscle spasm 1s present and
causing disalignment A common laundry wringer
woolen blankets and hot water are all the equpment
necessary for the application of morst heat to the
affected muscles A word of caution here will not be
amiss The blankets used for foments must be of wool
and they must be thoroughly wrung dry of water drop
lets otherwise burns will occur  Unless muscle spasm
1s detected and treated early and intelligently, there
will result permanent muscle damage stffness loss
of function and deformities Physical therapy mn any
form will be incompletely cffective and 1n many cases
useless 1f the muscles are allowed to become short,
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Figure 95 Treated patient The heel to buttock posture i the stand
g postion demonstrates rhythmic cooperation between the gas
trocnemius and hamstring muscles
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fibrosed and melastic for want of proper care in the
acute stage It 15 enurely possible to give such treat-
ment wherever the patient may be found and m what-
ever crrcumstance of environment until SUC}I time as
the patient can be taken to a proper treatment center

1t must be re-affirmed, therefore, that there 15 a treat
ment for the disease of wnfantile paralysis This con-
sists first of careful intelligent nursing and second of
proper physical therapy The symptoms and condi-
tons charactenstic of the disease can be observed by
any ntelhgent medical practitioner, and treatment can
be at least started with the simple equipment avail-
able 1n almost every hospital

For the full and complete treatment, the disease
requires the closest cooperation between the doctor,
the nurse and the physiotherapist
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THE CHRONIC STAGE

The Role of Orthopedic Surger
Artificral Supporés

— - e —

INFANTILE PARALYSIS 1s a disease whose character
sstics 3n the acute stage are mamfested clinically by
muscle spasm mental alienation and ncoordination
For these conditions there 15 herem described a treat
ment which, 1f nigidly followed will marhedly dimin
1sh the unfortunate scquelz so commonly observed m
the past Deformities were due to the pull of shortened
muscles resulting from the neglect of treatment of mus
cle spasm It 1s possible to present all deformities due
to this cause if adequate treatment of the muscle con
dition 15 carried out  Evidence that deformities are due
to untreated muscle spasm rather than to muscle
weakness or imhalance as previously believed 1s pre
sented m Figures 97 to 100

Suffness 1s also preventable by treatment of the
muscle condition There 1s no stiffness m jonts  Suff
ness was caused not by prolferative changes and con
tractures of the jont structures but by fibrosis and
restrictive shortening of the associated muscles

The stoppage of growth of the limbs of young chil
dren which mn the past follow ed the disease proves to be
not explanable by paralysis alone but 1s more lihely
due to the constramnt of fibrosed muscles attached to
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nated action patterns for all muscular actiities con
cerned with posture or motihty of the body The
rthythm of walking 1s retained even though there may
be considerable loss of actual motive power
Upon completion of treatment there will be some
patients who still have weakness or apparent paralysis
of muscle, presumably due to destruction of the ante-
rior horn cells of the spinal cord and motor denervation
of the corresponding muscle fibers That this is the true
state of affairs cannot be refuted even though the
pathologist has never been able to strictly correlate the
changes found in the spinal cord with that of the loss
of sheletal muscle function The action of the virus
upon the nerve cell connections and synaptic relation
ships, quite apart from the effect upon the nerve cell
bodies themselves, remains to be mvestigated 1t 15
entirely possible that loss of muscle control or apparent
prralysis may largely be duc to disturbed physiology or
purcly functional interruption and blocking of the ner
vous pathways In support of this theory, the following
cxpenence, which 1s one of many smular observations
15 presented
Patient D H (Figure 95), a thurteen year-old grl suf
fered a severe attack of mfantile paralysis m Scptember
1930 Muscle spasm was mtense throughout the trunk
and lower extremitics Both lower cxtrermities were ap

‘;arcndy completely paralyzed At the onsct of the dicese
WVith Kenny treatment, power was recovered 1n the nl;ht,

Tower ity except for the ps which

to be weal ™ o RS e
completely

The child t . .

after the acute 1liness and to walk with crutclies shoruy
thereafter  She had been thoroughly truned in ccordma
tion And her gait was rhythmic so that she became able
10 stand and to walk long distances without fatirue No
braces were ever worn  Fighteen months after the onset
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biguee 90 Parent D M age 13 vears The left lower extremty

war comjletely parabzed and the 7ght guadrceps weak (sev case

hstory)  Fatem hay been walking wathout suppart except crutches

for 22 menthr Note alsence of deformies The growth of the
paral zed lrg has progressed normally
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of the discase the patient was able to assume complete
charge of her mothers household and to care for four
younger children  Two years after the disease the patient
returned to school and successfully attended classes. The
child was repeatedly examined by many doctors but all
agreed that there was complete residual paralysis of the
left lower extremuty She was seen and examined on
November 21 1942 by a group of dist nguished ortho-
ped ¢ surgeons who affirmed the finding of complete
paralysis of the left lower extremuty including the hip
and of weakness of the nght quadnceps On December 1
1942 the patient fell on the ice In spite of strenuous
efforts the patient was unable to anse from the shippery
ground and lay until help armved some time later  The
left knce became flexed due to the myury and the patient
was unable to walk The pauent retumed to the clmc
for examunation of the hnee on December 3 1942 It
was then disconered that wvoluntary active power was
present i the hp flecor hip adductor and hip abductor
muscles These muscles were 1n fact farly strong

An cxplination for the dramatic return of power
to the muscles 1n the case just oted and m other
similar cases cannot be given but it would seem un
likely that the supposcdly dead anterior homn cells
of the spmal cord could have been so suddenly resur
rected by the mnadent related It had been accepted
that the muscles of the extrerity were permanently
paralyzed and that the anterior horn cells had been
destroyed The fact that these apparently paralyzed
motor umts were merely dormant raises the issue
squarely as to whether non functioning muscles as
seen an the discase of mnfanule paralysis are neces
sanily due to destruction of anterior horn cells or are
really, in most mnstances, the result of a physiological
block m the motor pithways The case demonstrates
the value to the patient of good physical therapy
The patient had been thoroughly drilled m the cor
rect thythmie bodily mechanses and the pormal walh-
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mg pattern was well mgramed m the motor centers,
although no actual motor power was present  Upon
the restoration of mpulse to the muscles they were
smmediately able to resume function because they had
been hept soft, full length, elastic and receptie to nerve
sumuli Had the muscle conditon been neglected m
the acute stage the muscles would have been of no
value when function later returned

The term chronic apphies to those patients who
have apparently suffered some permanent and irre
versible damage to the lar system and who
m spite of good treatment, exhibit residual neakness
or paralysis of muscle Patients exhibiting resdual
paralysis at the end of the coursc of treatment will
be disabled to the extent of the muscle weahness but
thus will be relatincly of minor consequence providing
that the more dimaging symptoms and conduions
have been adequately dealt with from the onset of
the discase The chromic period 15 gencrally con
sidered to have been reached when maximum recovery
of the ncurc lar system, by tr of the symp
toms and muscle conditions, has been attamed  This
has becn arbitranly sct at two years from the onstt
of the disease but may be longer depending vpon the
casc and the progress Where there 15 comml;lcd fis
turn of power m weahened muscles or where Y,PC 4
entertamed of further recosery the patient is const C"l
as stll comalescent Where there has heen _-,ct“;l‘l
destruction of antenor hors spnal cord cells there w;c
be faslure of xe mnervation of the correspanding T‘:;)
tissue and a permanent defict m the total p;f;sdcs
functiomng motor power of the body Some ver of
will be weabened by the loss of a 1arying s
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hot pach portion of the treatment after three years
This case 13 unusual in that 1t was possible to secure
some relaxation of the shortened muscles even though
the muscle condition had been neglected for three
years The case 13 presented not as an example of the
value of hot packs applied to shortened muscles, al-
though this is advantageous 1n some cases, but rather of
the effect of shortened muscles in causing deformuties
In most instances where proper treatment has not been
gnen carly in the disease, contractures, which would
not be amenable to any treatment except surgical
lengthening, would have long smce developed

Patent E O Ths sreyear-old boy suffered a sup
postdly mid attack of jnfantile paralysis in September
1937, The diagnosis was that of lgc nonparalytic type of
the disease as no muscles were weak or affected in any
way as far as could be determined by the routine muscle
exammaton The patient remamed m the hospital only
thinteen diys and was discharged as hawing recovered
Sx months Jater the patient was scen n the orthopedic
eline because of suspected begnning of spimif cunvature
This was confirmed by x ray (Figure 97) and a reenforced
canvas corset was precnbed  The scolios continued to
progress and the patient was admtted to the schoof for
enppled children where he came undcr the actise super
vision of the physiotherapsst and the attending orthopedic
surgeon At this time, a body brace with head support
{Figure 98) was applied to the child  In spe of ;hd%

Tud and o

muscular exercises, the <colions grzdual\; mereased and
eventually involved all three segments of the spine
2 tple curvature (Tygure 99)  The parents were ad
vised that fusion of the entire spinc would probably be
necessary in order to stop the progress of the deformity
There was some complamt of punful baek The patient
was then admtted to the Kenny Infantile Paralysis Ward
at the Minneapols General Hosputal wm November, 1990,
three years after the attack of the dwease  Hot packs
were applied for twelve hours daily to the neek, shoulders
and spine on the suppostion that the curature had
resulted from the pmf of shortened muscles which had
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even necessarily disabled providing proper treatment
has been given

For those who have suffered severe paralysis, ortho
pedics offers further hope of rehabilitation In some
mstances, braces will be required to lend support to the
weahened lower extremitres 1 order to facilitate walk
mg A pattent with one good leg and one paralyzed
leg will walk very well with one or two crutches and
will not require any leg brace A patient with two
flail legs will require bracimg to one or both but will
be able to walk satisfactorily providing that there 1
good power in the trunk The skeleton has mherently
a structural stability which 1s assured by 1ts ligamentous
attachments, providing the patient has been taught
balance Structural stability 1s not apprecably de
pendent upon muscle strength or upon the relatve
strength of opposing muscles A paralyzed foot with
good power above the knee seldom requires any artifi
cial support  Permanent residual paralysis or weakness
of the trunk 1s extremely rare and mn our experence
has never required support The upper extremuties
never require braces There will never be any reason
to apply apparatus for the correction of deformuties
since there will be no deformuties providing that proper
treatment beginmng early in the disease has been given
for the condition of muscle spasm There 15 no argu
ment for the apphication of braces to prevent deformt
ties which supposedly would result from muscle weah
ness or imbalance Deformties do not materiahize from
this cause Ewvidence that untreated muscle spasm
rather than muscle weakness 1s the cause of deformities
15 presented by the followmng case which did not recetve
Kenny treatment early in the disease but recewved the
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Faure 98 Patent B O untreated by the henny method  Apparatus

warn in the attempt to stop the progress of scoloms {see en e hstory
n the text)
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vtic €ase not tyeated by the

Figure 97 Pauent E O non paral
e sux monthe after the

Kenny method Beginning curvature of the spin
acute attack of mfantile paralysts
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Figure 100 Pauent E O Improvement i spinal curvature after

ux months hot pack treatment Compare this Aigure with Figure 99

(condition at the begnming of hot pack treatment) See details of case
mn the text
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Figure 99 Patieat E O Triple scohiosis which developed over a perod
of three years in spite of conventional preventive efforts
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Figure 100 Pauent E © Improvement in spinal curvature afies

u< months hot pack treatment, Compare this gure with Figure 99

{condition at the beginrung of hot pack treatment]  See detais of case
in the text
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ongmnally been in spasm At the end of six months of
the hot pack treatment, there had resulted considerable
straightening of the spine (Figure 100) No evercises or
manipulation of any kind had been gnen dunng the
patients sojourn in the kenny Infantile Paralysis Ward
The child had not been confined entirely to bed dunng
the hospital stay but was allowed considerable freedom
on the ward The patrent returned to the regular publ ¢
school upon discharge and has since not worn braces
of any kind Although fifteen months have now elapsed
since the end of the hot pack treatment there has been
no tendency for further progresston of the scohosis The
child has no complamts and enjoys 2 much more active

and free life than he did before treatment
Finally there will fall to the mgenwity of the ortho
pedic surgeon the problem of making most effectively
useful the remaming intact or functiomng muscle
unts  This will be a pleasant task compared with
the expertence of the past because ne will be dealing
with articulations which have a full range of motion
and with muscles which are soft, long and eager to
respond to stmul, providing proper treatment has
been carnied through the entire course of the disease
beginning m the acute stage He will have a patient
who 1s not only fully coordinated but also well ac
quamted with the procedures of re education The
problems of surgery will be somewhat different 1n that
the patient will seldom exhibit 1solated paralysis of a
single muscle or group With the treatment described
1n this work, 1t has been observed that when weakness
occurs the muscles of a region such as a complete
extremity or of a lower leg, are usually left fauly
generally affected or else there 15 quite untform re
covery m the area The transplantation of muscle
will be of value in augmenting those muscles which are
most mmportant to the patient but which have been
weakened by the effects of the discase Stabilization
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of a jount or of a part such as the foot will often make
walking easier particulardy m clearmg the ground of
there 15 a tendency to drop foot  Stabilization of joints
also offers the possibality of elinunating arvhiaal sup
ports i properly selected cases






COMMENTARY
Miland E. Knapp, M D

Clineal Asutant Professor of Radiology and Phyneat Therapy and
Dursctor of Traming Courses tn henny Techmgue
Medical School Umvernty of Minnesata
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Earry i June, 1940, Sister Elizabeth Kenny of Aus
traha was ntroduced to the medical staff of the Ui
versity of Minnesota by Dr Wallace H Cole, the chuef
of the division of orthopedic surgery  She had arrned
here alter a devious course through the United States
where she had broached her ideas at vanous medical
centers but had met only polte mndifference or out
nght aptagomsm  Dr Cole, however, being dissatis-
fied with the results from the prevalent sreatment of
mfanule paralyss, had bLstened to her with sympa
thetic ears and had decided that her wdeas should be
presented to the medical staff for consideration

After Iistentag to a twa hour lecture filled with men-
tion of muscle spasm, mental alenation, mcoordmation,
and the lihe, which I had never before heard associated
with anterior poliomyehtis T was so thoroughly con-
fused that 1 felt 1t advisable to imestigate the subject
further After she had demonstrated inmy own patients
that spasm was present even after eight monthsof treat-
ment and after 1 had scen return of function m appar-
ently paralyzed muscles after a fon minutes of re-edu-
cation, 1t seemed tmperatn e that the matter should be
v estigated thoroughly

Accordingly, 1t was decided that patients should be
provided upon whom she could demonstrate the value
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of her methods and explan her ideas  Arrangements
were made to have this done at the Minneapolis Gen
eral Hospstal where acute cases would be avaslable
Before long a complete ward of twenty two beds nas
devoted to her work at that hospital and mn 1941 a sta
tion of scventeen beds was designated for the khenny
treatment at the University Hospatal as well

In December 1940, a prehmmary report upon the
results of the treatment was prepared which was final
ly published m June, 1941, after becomng probably
the most cdited paper m medical history It was sub
mutied to the editor of the Journal of the Amencan
Medical Association who returned 1t to be dissected by
a specril commttee representing the National Founda
tion for Infantile Paralysis, Inc Tt was finally accepted
with some misgnngs wnd published with many dele
tons  The ideas contaned therem were too resolus
tonary to go unchallenged

We hue now obsened this work for two and one
half years and have become convmeed that the new
concept of the symptomatolegy and effects of the dis
ease 15 the correct concept and that treatment must be
redesigned to conform with these 1dens  The chmeal
results are far better than we had been able to obtain
by previous methods

Chrueal results are, after all, the final proof of the
value of any treatment method and 1t 1s understand
able that the method could be accepted solely upon an
empirical basis as long as sts results are substantaated
Nevertheless the medical mind requires explanations
and theores that can mterpret these results m terms of
pathology and physiology The scenufic basis for the
Kenny concept of mfantile paralysis must now be
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sought after with great diligence by those whoe asc rual
sfied to perform research A wide and thero uney
plored ficld has been opened for study W must 1r
exarne this disease w the Iight of these fadmgs
determune the real pathologic physiology of nterion
poltomy clitts, for only m this way can the thctrons of
these sufferers be overcome and the towment b im
proved to sts hughest possible level Sabin wites In
resiewing the pathologse phystology of polivmn s it
may be worth considering the posabihty that » n
gards certun muscle groups the uppe: motor ncwons
concerned m iitinting voluntary movemunt may be

1y and pred Iy affected 1 should
hke 1o stress the need for a thorough rc m estiz iton of
the pathologic phystology of poliomychtes Dr

Herman Kabat of the Depirtment of Physialogy and |
hne developed twa theories to explan upon « phyvs
tologie basts the peripheral manifestations of muscle
spasm caused by this central nenvous swstam disc e A
great deal of inscstigation will b necessary before
these 1deas can be proved or disproved  But those nt
searches are essential and nothing should be sllowd to
impede them

The method did not sprmg full grown from Sister
Kenny's mund but was pinently devcloped through
thirty years of heen observation thoughtful study nd
tdihgent labor  She evolved tdeis from obsens aton of
cases, considered them and fitted thom ato the posan
przzle unut & ratonal, meticulous, and completely log
wal concept of the symptomntologs of nfmule p1
ralyss and a detasled treatment based upon this con
tept may now be presented to the medical profession
1t has not been casy to organize these rdeas anto an
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acceptable form In some nstances the presentation
may still seem hazy and inconclusive I have been as
soctated with this work since its introduction n this
country and have been 1n charge of the teaching of the
method  However, disputed pomts are still gradually
clearing up 1 my own mund so that hardly a week
passes without an mcrease being registered i my own
understanding of the method We must continually
strive to improve our results by whatex er means may be
adwvisable  Although the basic principles of the treat
ment have remamed the same for thirty years, much
work remains to be done to establish the scientific basts
for these prinetples Thus, T beleve, can be done if
concentrated effort 15 appled to the solution of these
problems

Upon superficial consideration 1t would seem that
the 1deas advanced by Sister Kenny are unphysiolog
wcal  However, deeper and more detailed thought
shows them to be consistent with the best of muscle
physiology  Much of the opposition to these ideas
comes from a conception that has become so ingramed
n the medical mnd that 1t 1s extremely difficult to dis
lodge This conception 1s that the destruction of cells
1n the antertor horns of the spmal cord necessarily re-
sults ;m a flaccid paralysss, the degree of which bears
a more or less mathematical refationship to the number
of cells destroyed The effect 1s too often considered
analogous to the severance of a perpheral motor nerve
These conclusions, however, are not based upon facts
Actually, I know of no studies where the amount of
antesior horn cell destruction has been correlated sta
tistically or anatomucally with the muscle affected or
the degree of residual power In fact, Toomey has re-
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ported a case where complete chnical recovery fol
lowed a case of acute mrertor pohomyelits The ac
adental death of the pauent 2 short ume later per
mitted pathologic study of the spmal cord which
showed marhed destruction of anterior horn cells Thus
the pathologic findings did not correlate with the chn
1eal conditson of the muscles

The hepny treatment 35 based upon radical changes
w physsologc interpretanons of the observed symptom
atology of mnfanule paralyss In large measure these
changes i snterpretation constitute direct reversals of
the relationship of cause and effect This I behove o
Sister henny s greatest contnbution to the study of
fantile paralysis

I would ke to discuss inchvidually the three basic
ideas which differentiate the henny concept from the
comentional concept of the symptomatology of infan
tie paralysts and suggest some knes of reasoning and
study which mught be apphed to elucdate the prob
lems confronting us  In addition to paralysis swhich 1
common ta both concepts these e s her own terms
muscle spasm mental alienation and mcoordination

MuscLr Spasut

The paralysis from poliomyelitis has geacrally been
constdered to be flacad owing to dimage or destruc
tion of moter nerve cells of the anterior horns of the
spmal cord  Deformities were thought to be duc to the
muscular imbalance resulting from strong muscles pull
ing against weaher ones  Thus m the com entional con
ception the primary cause of musele imbalance was
constdered ta be loss of muscle power “Muscle short
ening himtation of range of passne motion contrac
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tures and other deformities were thought fo be second
ary 1nd totally preventable by proper sphnung and
early orthopedic care

This has now been shown to be untrue  Stesndler re
ported that i approutmately 22 per cent of hus care
fully splmted pauents contractures of some hind de
veloped  In additon carcful analysnis of the patient
reveals thut frequently the most severe contractures
occur m muscles which have no power of voluntary
contriction nd 2re therefore rated as zero  Also
careful examination of the patient w the first few days
of the dascase will revcal that some muscles are already
shortened and pawful and cannot be restored to normat
length even by the appheation of considerble foree
This conditson does not at all correspond to the cond:
tion of true flaccidity following section of a penipheral
nenve m which the pat can be pliced passwely in any
desiwed position with great case 1 spite of mashed
equabity i muscle power

These observations support the contention of Miss
henny that one of the basic symptoms of mfantile
paralysts 15 the presence of muscle spasm—an mvolun
tary and uncontroflable shortemng of muscle fibers
This spasm 15 tiot to be confused with the spasticity of
an upper motor neuron lesson which will relax under
steady tenuion

Here certamnly 1s 1 complete reversal of the rdea of
cause and effest Instead of the 1den that 4 more of
fected muscle atlows deforntity to occur by givng nay
to the pull of a relatn ely unaffccted musche 5t 15 now
considered that a more affected muscle causes deform
1ty by exerung & poutne and often unrelenung pult
agawst a muscle which may or may not be affected by
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the disewse  In other words the deformung force 15 ac
tie nstead of passive and therefore requires relaxation
rather than support

Scienufic evidence indicatmg the presence of spasm
m the muscles i mfantle parabysis has been presented
m electromyographic studies published by Schwartz
and Bouman

The question may well be ashed  How can this be
when the mos: promment pathologic changes are in
the motor cells of the spnal cord?

Consider for a moment some of the possible mechan
tsms for the production of the spasm  First as to focal
cuses

1 Inflammatory or toxic changes might be present
m the muscle itself T o the best of my haowledge there
hwe been no extensie studies of pathologic changes
within the muscle stself during the acute stage of the
disease Thus there 1s no proof for or against such a
Ppossible mechamsm

2 CGirculttory chinges rosulvng m lecdized anoxia
myght be the cause of spasm  That enculatory changes
do oceur 1 poliomy hitic Lvtremities has long been rec
ogmzed by the temperature wnd color changes ang
wanescant swellings frequently scen Lesions of the
sympathenes such 1s h1se been found regularly by cer

tun s estigators in infanule parihsis mught account
for these circufatory changes It i well hnown diyg
muscle pun fibers come enurcly from blood vessehr g
that Jocal anoxin mught explan the muscle tendens
as well as the sprsm Local anoxta o persistent m
result 1n the development of contractures of which !
Volkmann contracture 1s an example  High tempe
ture hot pachs with quick coolng such as employp:
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the Kenny technique have been shown to increase mus
cle blood flow more than other types of heat

However, 1t 1s not necessary to assume that the lo
cal condition 15 due to lacal causes Changes 1 the
central nervous system may also account for these
changes i the muscle

1 There may be so called rrntative cord lesions to
account for spasm This 1 consider rather unlihely as
a major factor, smce both spasm and shortening may
be present months or even years after the acute attack

2 It 1s well known that denervated muscle s hy-
persensitive to acetylcholime In mifantile paralysis
there 15 an opportumty for an abundant source of acet
yicholine through the umnvolved motor pathways, the
sensory nerves and the autonomic endings Here 15 an
excellent mechamsm whereby local spasms could be
caused by pathologic change in the cord Kabat and I
have started experiments to attempt evaluation of the
part this mechanism may play 1n the picture of the dis
ease The mcreased circulanion to the muscle obtamned
by the pachs mught wash out the acetylchohne and thus
relieve the spasm

3 Kabat has shown that spinal cord anoxia m ans
mals produces muscle spasm with pam on pressure or
stretching with a distribution very simiar to that seen
i mfantde paralysis The mtermediate neurons i
the anterior horn of the spinal cord are the cells most
affected The physiologic mechamsm by which spasm
1s produced 1n infanule paralysis should be determ:-
nable by physiologic expertments and observations 1
clinical cases It 15 our hope that such information will
simphfy the treatment of spasm

4 It 1s obvious that the spasm frequently changes
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rather ramdly 1nto contracture, which 1n time may be-
camme sereversible because of fibrous tissue replacement
Myostatic contracture due to immobilization or disuse
and contracture due to fatigue, ischemua et cetera may
all play a part These changes are bound to result m
disability due to hmutation of motion or due to mter-
ference with the avaidable power of opposmyg muscles

In addition to these purely mechanscal disabilities,
there 15 evadence to indicate that prolonged muscle
spasm may cause trresersible changes i the muscle at-
self which rmght merease the total paralysis i the pa
tient Dolgin and Lehman i 1929, Grant in 1838, Bar
croft apd Milien m 1939 and others shov ed that strong
contraction of muscles dimimishes or completely stops
the flow of blood through the muscle I other words,
strong static contraction 38 an anaerobic phenomenon
‘The actual tension of the contracting skeletal muscle ss
suffictent to stop the flow of blood through a, just as
heart muscle, where it has long been known, there ss
no flow of blcod through the muscle during systole It
15 during the relavaton phase following contractson
that hyperemia 1s produced i the muscle Ininfanule
paralysis there 1s apparently a conditon n which con
traction or spasm may be contmuons and unrelared
not for scconds or mnutes but for days weeks, moahs
ar cven years

This evidence strongly mdicates the probabiuy dye
fibrosis and contractures may be due 0 N0 iz
by the spasm It also secms reasonable that permyz.
pathologic chinges my thus be produced by thepney
stself, even without cxtensne loss of MOOF nenyexy.

Consideration of alt these factors concertungyt
duction presence and probable effects of Muskoyen
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lends weight to the argument that muscle spasm should
be treated as soon as the diagnosss has been made and
should be reliev od as soon as possible It also mncicates
that sphinting, which favers the production and con
tmuance of spasm, should be avorded

MeNTAL ALIENATION

The second distmguishung factor 1 the Kenny idea
15 the conception of “mental alienation,” 2 term which
has brought forth considerable cnticism and much de-
bate It s probably fundamentally a physiologic block
i conduction as contrasted with an anatormc block
caused by destruction of antertor horn cells The con
ditions described by thus term undoubtedly melude the
temporary paralyses produced by nonlethal damage to
the nere cells which recover spontancously after the
subsidence of the mfcction Howes er, 1t mcludes much
more than ths, for obsersanon of patients who have
been treated only for spasm or who have been treated
by comentional methods for some months before the
Kenny treatment was started shows that considerable
rapd 1mprovement 1s obtamed when the methods of
restoning mental awareness and muscle function are
commenced The usual explanation, which 15 fargely
psychologic 1n nature, probably does not cover the en
tire phenomenon since mterference with conduction
at synapses or residual loss of function after partial
damage to motor cells has been reparred may well en
ter the picture Sabin’s findings  the cerebral cortex
may explam some of this phenomenon

Howes er, while occasionally paralysis 1s apparently
the first symptora of the chsease, 1t must be admntted
that m the great majorsty of cases the paralysss de
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power rating or at most only a shght micrease  The in
crease in useful function 1s due not to mecrease 1n power
but to increase in coordination and decrease 1n himita
tion of motron from muscle shortening so that the effi
ciency of the muscle 1s greater

It 1s mstructive to watch patients who have recened
this traiung from the beginning of the disease as they
use parts rhythmically and successfully even though the
muscle power may be shght

Just what the true physiologic explanation for these
phenomena will be, I do not know However, stu:r
Kenny’s observations of p uu--rry are absolutely
correct and regardl of future develop this
much T do know  She has knocked us so completely
out of our complacent groove of thought about nfan-
tile paralysis that some worthwhile advance 1s bound
to result from both her revolutionary ideas and the
frantic efforts of her opponents to refute them Those
afflicted with the disease stand to benefit m either case,
and that, after all, 1s the objectise toward which we are
all striving

—MiLano E Kaarp, M D
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the process of learning from the most fundamental
basis Furst the proprioceptrve reflexes are stimulated
until muscle tone s observed to be present Thus ind1
cates that motor pathways are potentially present
Second, the patient 35 made anare of the location of
the musele, 1ts function, and directron and location of
action And third, the muscle 1s taught to function n
a coordinated rhythrmuc manner

It 15 without doubt the best method of muscle re
education I have had the good fortune to observe

IncoorpINATION

The third distinguishing 1dea, mncoordination, 1s easy
to describe but rather hard to explain It merely means
that because of disturbances in the normal motor pat
terns as a result of paralysis, alienation or spasm, new
mator patterns are developed which must be restored
to normal before normal action can occur These may
show up mn the form of substitutton which has long
been recognized and often encouraged, or m spilling
over of impulse to other nonrelated muscles or even to
the opponents of the desired action

Also, the normal rthythm of action within the muscle
atself may be disturbed so that contraction may occut,
for mstance only 1t the origin of the muscle, and the
efficiency of the muscle may be greatly dimimished

Evidence for the reality of thus wdea is produced by
the numerous patients who have been treated by the
kenny method after months or years of treatment by
comventional methods Many of these patients have
been able to walk without support or have been able to
use parts which previously were useless although m
most mstances muscle tests would show no change m
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treatment of, 189
Artficial supports
crutches, type of, 189, use of

334
braces, use of, 334

Barcroft, 351

Bath

durections for, 304 310
Hpes,
use of, for restoring conscious
ness of ahenated muscles
303 304
Bath tubs
specifications for an adult, 304
specifications for 3 thild, 304
Bed

basie posttion of patient 1n, 90

footboard, 91 95

lpenﬁunom for, 85
rpe of, 85

Bu:ep: brachu

scuon o, 148, 221, 226

larfication of, 16

restoration of funetion to, 221
222, 226

Biceps femons
action of, 262 265
classification of, 161

.357.






Inoex

Duteation, abdaminal
treatment of, 85

Dolgm, 351

Porsal nterosser
action of, 230, 233
mwmmn of Tunction o, 230

D\mxm, Dr'R, 14, 13

Enema
mdication for, 83
Espuatory respiratory dusorder
cantrasndication  of  respirator
for,
explanation of, 126
recogmion of, 127
treatment for, 127
Exteator carp) rzdmlu breviy
action of, 236, 239
chmﬁunon of 164
restoration of function to,

Extensor carps radiahy longus
acnon of, 236, 219
clasfication of, 1564

rentoration of hn\dxon to,
9

Extentor carps ylnans
cton of, 236, 241
dusxﬁuhzm of, 164
mwn;mn of function o,
2
Extensor d(gm qumnt
2ctian of, 228
chmﬁcalwn of, 164
mesioraton of lunc!wn to, 228
Extentor digitorum brevis
2chon of, 299 30)
dusxﬁcanon of, 16¢

:hmﬁc.nmn o! 164
Tertoration of function 1o,
. 229, 233
Xtensor dl 101
e “{m mm kmg\u
(hmﬁnhon cY lﬁl
festoration of lunclmn to, 30¢
Extrnsor hatlucis brevis
aton of, 292

228

a4

clasnfication of, 164

testoration of function 10 oA
Extensor hatluci longus

2cuon of, 298

classification of 16t

restoration of function o GR
Extensor mdms propn ¢

acuon 28

rlalnﬁmhvn ot 163

restoration of fanct a0 7

2

Extensor poflicis bresis
acuon of 228
classification of 164

restoration of function 1@ 7 A
219

Flexor carps radnbis
achon of 238 079
clasuficauon of 160
restosation af functer R

239

Flexor carp ulaanic
acuan of 238 4t
classification of f6u
restoration of fun 1 n ot B

Flesor drptoru be vt faar
acton of 299
clasuficaton of 161
testoraon of functon 1o 99
Flexor diptorun longus  faot
action of, 29
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effect of spasm of, 74
restorauon of function to, 264
270

sec hamstnings
Bicycle

use of, forbidden, 189
Bingham, Dr Robert, 24
Bouman, 349

action of, 221 222

classification of, 160

restoration of function to, 221
222

Brachioradialis
action of, 223, 227
clasufication of, 160
restaration of function to, 223

Cole, Dr Wallace, 4, 24, 343
Conscious mind
function of, s» muscle control,
145

Contractle function of muscle

resumption of, after infantife
paralysis, 147

Contraction
definition of, 49

Contracture
defimtion of, 49
Velkmann, 349

Convalescent stage
definiion of, 43

Coordination of muscles
demonstration of, 313 323
deseription of, 149 150
restoration of, general connd
erations, 176 177
restoration of, (see mdiidual

25, 227
Breathing - muscles)
duorders of, , 19 racobrachialis

mechanism of, 13D

restoration of rhythm of, 132
Bulbar respiratory paralysis

cause of, 12

contramndication of respirator 1n,

description of 89
nursing care i, 88-89
recogrution of, 120
relief of, 120 122
Bulbnng, 358
Burn, 353

Qalt muscles

see gastrocnemius and soleus
Cathetenzation

indication for, 85
Children

management of, 95 96

see nfant
Chronic stage

defiaction of, 44, 332

description of, 332 333
Cilento, Sic Raphael, 14
Classification of muscles

see museles, clasufication of
Clisucal Syndrome

description of, 44 59

action of, 210
classification of, 160
restoration of functon to, 210

12
Crawford, Dr Harold, 14, 15
Crego, Dr, 24
Crutches
type of, 189
use of, 334

Deacon, Dr A E, 22
Deforoutes
braces for, unnecessary, 334
cause of, 50, 327, 334 340
oecurnng 1n orthodox treatment,

prevenuon of, 327
Deltord
action of, 166, 208
bad effects of splintng on, 218

19
clasufication of, 159, 208
sestorauon of funcuon to, 208

210

type, 166
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acuon of, 122, 126, 130
effect of spasm of, 126
restoration of funcuon ta, 132
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Infantile paralysis
characteristics of, in the acute
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to the neuromuscalar

ystern, 14
definction of the disease, 41
general princaples of treatment,

173 191

handling and moving of patient
i, 84, 98, 1
neuromuscular symptoms of, 41
non parafytic case, |
object of treatment of, 83, 173
stages in the dscase, 43 44
Infants
treatment of, 189, (see chil
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action of, 212
cJassification of, 160
restoration of Tunchion to, 212-
A4S

Inspiratory sespirator disorder
contramdication  of  respirator

explanation of, 122
secognition of, 123
teeatment of, 125
Intercostals
cuon of, 122, 130
classfieation of, 160
effect of spasm of 123125
restoration of function to, 130-
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Kennw treatm

hatony of 11-25
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type, 168
Lehman, 331
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action of, 206
festoration of function to 06
Lovett, 9
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acton of, 299
clasafication of 151
restoration of function to, 209
Lumbricals (hand)
acuon of, 229, 233
classification of, 160
restotation of function to 229
233

Massage
bad effect of, 98, 184
McCarroll, Dr, 21 24
McDonnell, D Aene:
Meningeal ertation 213
Mental alienation of muscle
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328 332
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demibon of, 42 133
descnpion of 133
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discussion of, 352 354
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133 134
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Millen, 351
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and handling patients 1n
Muscle
action of, 148
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clasuficanon of, 161

restoration of luncllun to, 297
Flexor pollicis brevis

action of, 229

classification of, 160

restoration of function to, 229
Fhads

administration of, 88 89

kind of, 88

parenteral admimistration of, 88
Foments, hot, most

apphcation of, 110 117

caution m use of, 323

specificanions and preparations

or, 98 110
theory of effect, 117 118
use of, 97
s

admunistration of, 88 89
type of, 88

Footboard
purpose of, 94 95
specifications for, 91
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action of, 148, 166, 288
classification of, 161
effect of muscle spasm of, 74, 75
restoration of function to, 288

292

type, 166 167
Gluteus maximus
action of, 168 265, 268
classification of, 161 270
effect of spasm of, 74
restoration of function to, 265
270

type, 168
Gluteus medus
action of, 277
classification of 161, 277
restoration of function to, 278
80
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action of, 281
classification of 161
festoration of function to, 282
284

Grant, 351
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mportance of, 185 187
incorrect use of, 186

Growth of limbs
stoppage of, 327 328

Hamsteings (flexion of the knee),
action of,
classification of, 161
effect of spasm of, 71
restoration of function to, 275
277

see biceps femons
type,
Hansson, Dr K, 20
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dry, 118
moist (see foments)
Hipps, Dr Herbert, 24
History
Renny concept and treatment,
1125

Ihocostalis lumborum
action of, 169, 244 245, 265,
88
classification of, 160, 163, 244,
247
effect of spasm of, 71
restoration of function to, 248
250, 265 268
type, 169
Tliopsoas
action of, 257
classification of, 161
effect of spasm of, 71, 245
restoration of function to, 257
2

Ihotibual band,
effect of shortening of, 167
TIncoordination of muscle action
cambatung of, general connid
erations 176 177, (also see
restoration of function of
mdividual muscles}
definition of, 42, 78, 146, 328
detection of, 78-81
dlﬂ'erenu:lmn of, from substt
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discussion of, 354
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Pprevention of,
results of, of untreated, 78
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Ml weskness and paralyss
definstion of,
determination o{ i abdomimals,
20t

determinavion of, i the acute
stage (impossibality of), 81
82

due to alienation, 328

cause of,

of feat, 334

of repstery muscles, 128 130

of trunk, 334
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avon), 323 394

Neek mutcles, postertor
determinavon of stffoess an,
(differentiated from  weak
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Neuromuscular system
component parts of, 145
effect of muscle spasm on, 46 51
effects of disease on, 10 infantle
Paralysis, 41
funcional Jevels of, 143
general directions for te educa-
ton of, 152 153, 176 179
Hon paratytic case
descrption of, 173

Ober, Dr Frank R , 8
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Testoration of funetion to, 233
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action of, 232

restoration of function to, 232

Orthodox concept
mmpanmn’.}'vuh the Kenny con-
Prnciples of, 34
cthodox treatment
fature of, 45
praciples” of, 35
opedics
use of, 334, 340

Packs, hot

acuon of, 230, 235

restoration of function to, 236
35

Palmant fongus
action of, 238
testoration of function to, 238
Paralysis
bulbar, dessrption of symptoms
83

see muscle weakness
Pectoralis major
acton of,
Uassification of, 163, 208
effect of spasm of, 68, 125
restoration of function to, 208
210

Pectorals
action of, as accessvries to in
spiration, 122, 130
effect of spasm of, 123 125
Peroncus brevis
action of, 296
elassification of, 6%,
restoration of [uncuan m 2%
297

Peroncos loagus
action of, 296
classification of, 161, 296
vestoration of function to, 296
297

Peroneus teryus
action of, 202, 294
elassification of, 161
restoration of function o, 292,
29¢

Platysma
acton of, 172, 202
classification nf 163
effect of spasm of, 68
substitution o( {or the sterno-
mastonds,
Poh), Dr John F 4, 5,15, 22, 24,
Pool trratmen
unpmruubahty of, 310 311
Pasitior
of pm:m for klumg |tu(e
muscle sparm, 113 1
of patient 1a bed, basic, 9u
Posteror spinal muscles
spasm of, 68 (also ace muscle
spasm)

363.



Inoex

Clasnficavion 1, 157 162
Clasification 11, 162 164
functional balance of opposing,

malposiuon of 149

power of, 149

tetiprocal innervation of, 54

restoration of function to, {see
mdividual truscles)

spasm of (see muscle spasta)

substitution of, 56, 150

types of, general, 156 157
Type 16-

Type I, 168
Muscle action
mechamsm of, 148 150
reflex patn inhibition of, 53
Muscle function
effect of spasm on, 50
restoration of, general consider
ations, 177, (also see resto
ration of functen of wmd
vidual muscles)
Muscle 1n spasm
braking effect of 53
Muscle setting
condemnavon  of, n
paralysis, 169 171
Muscle spasm
appearance of, ime factor, &1
as cause of defarmuties, 50 64,
327, 334 340
charactensucs of, 62
defimuon of, 41, 49
demonstration  of treated pa
uents frecdom from, 313
322
descuption of, 62
detection of 6577
duscussion of, 61 77, 347
effect on the action of opposmg
‘muscles,
effect on the €alf muscles 287
effect on the diaphragm, 125
effect on the hamstnngs, 272 274
effect on the muscle mvolved
50 5t

fantide

effect on the peuromuscular sys
tem, 46 51

effrct on the pectorals 125

effect on the respiratory muscles,
123 125126

effect on the sternomastods, 123

effect o; the trunk muscles, 245
24

incorrect treatment of, sphnts
and caus, 75
mamfestations of, 62 64
nature of, 46 51
ongin of, 47-48
positions for relaxing, 113 114
relatonshup o alienanion, 133
relationship to paralysis, 47, 58
Ttesuits of,
durect foot drop of equinus, 74
elevation of the shoulder, 68
foot held in dorsiflexian, 75
forward cupping of the shoul
der,
head held 1o extension, 63
head held 1n lateral Bexion, 65
heel held in eversion or ab
duction, 73
heel held 1n nversion or s
pmation T4
knees held m flexion, 71
lower extrematy in external 1o
ation, 74
pelvic drop or forward tip-

ping,
peivic tlt, fateral or upward
n

protrusion of the mandible, 65
rotation of the head, 6!
spine held an extension 68,
widerang of the natal elefy, 74
wreatment of, hot foments, 97
18

Muscle stimulation
general considerations 135
mechamsn of normal stmula
non and response of the
nervous system, 133 134
precautions for, 136
procedutes for 137 141
Muscle testing
condemnation of, 174
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Schoat
time of starung sftar wfantie
paralyns 189
Schwartz, Dr (o Pans, France),
20

Schwarts, Dr Plato, {of Rocheater,
York}, 22, 343

Shermngron, 353

Suung wp 98, 187

Soleur

actan of, 156, 288

dasnfication of, 161

effect of apasm of, 74, 287

nsionuwn of fanchon 1o, 288

e, xcs 167
Sphating

bad effccts of, 94, 218 219, 288
Standing, 188
Stesmdles, 348
Sternomanods

acuons of, 122, 130, 165, 193

claschication of, 158, 194

effect of spasmn of, 65

example of e education process,
179 185

restonation of function to, 194

bpe, 165, 194
Suflness
fue of, 51, 327
effect on jorae motion, 327
prevention of, 327
Stmdauen
of the comscious and subeon
stious motoe centers, mech
anssm of, 133 134
of pml\.n! r:ﬁue:, wmechanim

Slmctun‘l .uwuy
of the badv, 334
Subteapulans
acton of, 212
tlassficatian of, 159
Ftoraton of funchien to, 212

Subeonscion level of the mind
oontrst of muscle, 143

Subsutution

defimtion of, 56

differentiation of, fram meoor

dinaton 56

effect of, 79 80

mechamsm of, 150-151

ymptoma of, 36
Suctioning of throat

ndications far, 89,
Supnator longur

see brachwradialis
Swimming

not advisable, 189
Synchronuzation of muscley

demanstration of, 313 322

discussion of, 171 172

aze coerdination

121, 125

Tensor fascre latz
action of 165 288
classiication. of, 161
effect of spasem of 74
type, 169
Teres magor
acton of, 217
restoration of funcben to 207
218

Teres minor
acnon of 252
chasuficanon of 160
restoration of function o 212
213

Throat suctioning
see wuctionimg of throat
Tabralis antersor
acbon of 297 293
clasnfication of 161 296
effect of spasm of, 75
sestarauon of funciian to, 202
293

Titnabs postensor
acuon of, 284
clasufication of 164, 295
restoration of funcuon to, 296

Trapenus
acuons of, 20! 205
hasufication of, 159
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Posture
consideration of, normal stand
0

ng,
i bed, 9091
Pronator quadratus
action of, 227
restoration of function to, 227
Pronator teres
action of, 226
classification of, 160
restoration of function to, 226
227

Quadratus femons
action of, 284
classification of, 164
restoration of funcuon to, 284
Quadratus tumborw
action of, 169, 250 251
Classification of, 160
effect of spasm of, 71
sestoration of function 10, 251
52
type, 169
Quadratus plantz
action of, 299
classification of, 161
restoration of function to, 299
Quadriceps
action of, 271
class fication of, 164, 271
restoration of function 1o, 271
274

type, 167

Rectal tube
use of, 128

Rectus abdomuns
action of 243
classification of, 160, 252
effect of spasm of, 71
restoration of function to, 253

Rectus capitis posterior major
action of,
class ﬁcanon of, 158 163
effect of spasm of, 63
restoration of function to 199
200

Rectus capitis posterior minor
action of,
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classification of, 158, 163

effect of spasm of, 65

restoration. of function to, 199
0

Rectus femoris
action of, 257
restoration of function to, 257
262

see quadrnceps
Reftex
control of muscle, 145
propnaceptive, 134 135
standing, mechanism of stimula
ton,
Re education
example of procedure m, 179
185

general considerations for, of
neuromuscular system, 152
153, 176 177
see restoration of funcuos to
1mdividual muscles
Respiration
disorders of, (sec bulbar, expir
atory, mspiratory, and mus
cle weakness 1n)
Respirators
mechanical, 122, 126, 128, 130
Respiratory muscles
accessory, apparent paralyss of,
123

general treatment of spasm of,

use of the respirator for paral
yaus of, 128, 130
Rhombodeus major
action of, 215
clasnfication of, 1
restoration of funcuon to, 215»
17

Rhomboidens minor
action of, 21
classification of, 1
restoration of funcnon to, 215
217

Sabim, 345, 352
Sartortus
effect of spasm of, 71,
sncoordnate_action of, o hip
flexor, 79, 186, 259
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effect of spasm of, 65, 68
restoration of function to, (ex
tension of head), 201-202
(elevation of the shoulder},
208
Treatment (re education)
cautions, 179
positions, 179
room, 177
table, specifications for, 178
Triceps
action of, 148, 222
classification of, 164
restoration of function to, 222-
223, 224
Triceps surzx
see gastrocnermuus and soleus

Tube feeding

contra indication for, 121, 126
Type of muscles

see muscles, type of,

Uncontrolled movements
why forbidden, 151
Vibratory contraction of muscle
princrples of, as used in ong
1mal treatment, 13 15
Voluntary control, of muscles,
demonstration nf 313322
Walking, 188 1
use of cnnche: as aid m, 189,
334

Wrist, muscles of,
see hand, muscles of,
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