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FOREWORD

In this book on Posture and Pain Mr and Mrs hendall have st
forth the frut of two lifetimes of expenience To one who has watched
them acquire this expenience the hard way 1t is a very happ) tash to be
asked to wnite a foreword to their book

First of all they mastered the technique of aceurate musele testing and
evaluation and piled up for later analysis continuing records of individual
murele disturhances chiefly on poliomyelitis cares Then came a phase
when their interest shufted more to faulty body mechanies and to this
problem they brought the same careful analyms of the muscle factors and
were stimulated to further chmeal research into normal posture Thus led
to new discovencs as to the normal vanations in spine mobility to be ex
pected dunng the growth pened in chuldren Later they made their ex
cursions to West Point and the Johna Hopkins Nursing 8chool to study
and analyze the posture vanations in active normal adults Finally they
went back to the disabled group agan and from all their careful records
made the final evaluations which this text embodies

Natumlly the book contains a restatement of many established ana
tomieal and phyvmologieal axioms but 1t also adds much that is new and
eliminates many old false conceptions Its great value Les in the sound
nes of their analyses and evaluation and in the clanty with which they
have illustrated the text

The Kendalls have hud to have perfect teamwork rare technical akill,
great tenaaty of purpose and tireles enthumasm to accomplsh it

Roserr W Jomxmox Adjunel Professor
of Orthopedic Surgery The Johns Hopkins Afedical School






PREFACE

The basce thems of thie book is the importance
of postural faults in dixabling and panful con
cations Tho ohjeet is to reduce the compleatie
of po<tural annlveis to the simplest forms to
help solve the problem by presenting, the basie
therapeutic procedurea and to stimulate an in
terest 1n the prevention of potural faults

Tlux book 18 intended for those in the medienl

from five to twenty five With fe
thewe Individuals have heen exar
renlor author of tlus book

The detaled records of the af
12,000 cases are on file in the dep
although no tabulatien of data j
this volume the obeervations cor
Tex iations pr ted are |

profession and allled fields who deal with prob-
lems of painful conditions rerulting from faulty
posture It is also intended for thoee interested
1n the development of good posture

To accomphsh 1ts objectives thm book has
been extenmvely illustrated and presented m
such & manner that the reader may understand
1ts content without a background of tughly epe-
cualized tranng. When technical terms have
been used they have been defined at the begin
ning of the section in which they appear

Thss book 18 divided into four parts The fist
18 an analyms of good and faulty ehgnment the
tecond an analyms of faults 1n mohlity the
third the treatment of panful postural condi
tions and the fourth a discusrion of some of
the developmental factors and environmental
influences affecting posture Ts prescntation
bring® to anyone desling with the problem of
postural faults findings from a wide expenence
in testing for and treating such faults

The phymcal therapy department at the Chl
dren s Hosmtal School 1n Baltimore has had
over 10,000 admimons between 1032 and 1000
Most of these cames represent some form of
orthopedic disability the majonty having been
about equally divided between poliomyelitis and
faulty or pamnful postural eonditiona Patients
with paralytic pohomyehs often Ppresent the
extreme 1n potential or actual faults of align
ment and mutcle balance Thus most of the
10,000 patienta have had rome associated prob
lem of faulty body mechames In addition there
have boen approxmmately 2000 posturs exarn
mations of so-called normals jn ages ranging

expenence gruned from this larg
caxes This experience hins repea
strated tho relationstups which we
which we attempt to clanfy illus
terpret for our readers

In the prepamtion of the m
saught the advice and guidance o
directors Dr George E Benrett
ert W Jobnson Jr Both are ou
thontres 1n the field of orthopedic
we are deeply grateful for their ax

Doctora on the staff and others:
with the hospital have referred
out patient department We are gr:
doctors for theso referrals becaus
therapasta the work of the authe
sanly been Lmited to treatmen
cases Throughout the vears Dr
Lenhard and Dr H Alvan Jone
special interest in the problems o
mechanies and in the referral of m

Dr Joseph Lahenthal has revie
VIL “Pain Amoclated with Faul
chanies ' and has made valuabl
which we have gmtefully adoptec
#enpt has been read by Dr Leon
son and we with to thank him
suggestions.

For most of the photographs «
subjects shown In this bool we
knowledge the contribution of the
Military Acndemy at West Point
addition has been made pomible
interest and effort of Colopel F
Drrector of Phivsical Education.
shown are those of cadets on the d:
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to the Aendemy apd are the mitml record m
the #plendrd posture traimng program that pre-
vails at West Pount

We wish to acknowledge the cooperntion of
the faculty and students of the Johns Hopkins
Horpatal School of Nurfing 1n obtaiming most
of the photographs of the adult femals subjects
We appreaate the skill and care wmith which
there and numerous other photographs were
taken by Charles C Erause Jr

To the Board of Edueation of Baltimore
Counts to Mr \elvin Cole and his staff at
Loch Raven Elementars School and to \Mr
Herbert Stetner we extend our sneere thanks
for thewr cooperation 1n obtaimng a senex of
photographs of children

Our good fnend and sble advitor Mr Ban
croft Hill was conwulted on matters of terms
and pnnaples relating to engineermg and me
chanier The anatamical drawmge have been
done by Mr Willam Loechel The authors
deare to capture a specific “feeling or “att
tude” 1n many of there mmple hne drawings
would not have been reahred but for the pa
tience and cooperation of the artist

We are most grateful for the generous as-
astance afforded by the Childrens Hospital
Schoal through the Thomas Henry Bowles Ve

morial Fund. We aleo w1 h to expres our thanks
to Mrs Henry Straus and Mr John \eGrath
for their generous contributiona

We wish to thank the members of the staff
at the Children s Ho«pital School for their con
structive cnficism in reviewing the manusenpt
for the encouragement they have given us and
for therr help in innumerable details We es-
peaially thank Beulah Connaway and Margaret
Gold far their help We also wish to express our
mncere appreciation to Ruth P Sten for her
assistance.

We w1 h to acknowledge the contnbution
made by the many vi<dtors to the department
who have by ther interest end questions
stimulated and elanfed our thinking Their
enthusxasm for the interpretation we offered
of the basc pnneiples m the fields of bhody
mechanies and poliomvehtrs has given us con
fidence to proceed in our effarts to define and
present these pninciples

To the publishers The Willams and Wilkins
Company we extend our most sincere apprecia
tion. We acknowledge also the ute of some
photographs relating to muscle testing from
Museles Testtng and Function by Henry O
and Flarence P hendall, The Willlams and
Wilkins Co 1849
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INTRODUCTION

Good posture i« a good hatnt Onee well entab-
ILhed 1t should take hittle voluntary cffort to
mamtam it Attalnment of good pasture rhould
not be regarded as a fgid dirclplinary meawre
but rather as the development of a habit which
contributes to the well being of the mndividual

Conversely  bad posture is a bad halit un
fortunatelv of relativelh Ingh inadence Deamte
the prevalence of postural faults in adults 1t
should be recogmuzed that the structure and
functions of the human body provide all the
potentialities for good posturo The posturnl
faults find their ongin not 1n the etructure of
the normal body but mn the mis-usc of the
capacities provided

If postural faults were mmply an aesthetio
problem the concern about them might be
Limited to concern about appearance However
1t must be recognized that postural faults which
permst may caute discomfort pewm or de
formity The range of effect from ducomfort
to meapaatating disababity 18 related to the se
ventv of the fault and its persistence

‘The motive for this book spnngs from a recog
nition of the prevalence of postural faults the
asocnted pamn and the subsequent waste of
human resources It mms to contnbute to a
decrea<e in the ncidenco of such faults and the
resulting pamn by defining the concept of good
posture analvaing postural faults presenting
examination and treatment procedures and dis-
cusving rome of the developmental factors and
environmental influences affecting posture

In order to achieve the highest degres of well
being as related to posture 1n the cultural pat-
tern of modern cimluation it 18 essential to

recogmuze the increnmng stresses put on the
bakic structures of the human body by 1n
creaningly epecialized and himited activity It
11 neceseary to provide as far as powuble com
pensatory influences 1n order to achieve the
optimum result pommble under the conditions
imposed by our mode of lfe The high incidence

of postural faults 1 adults is related to this
tendency toward a specialeed and econtequently
a linit~d or repetitive pattern of activity Cor
rection of the existing conditions depends on an
understanding of the underlying influences and
a program of preventive and poutive educa
tional measures Both of the foregoing rest upon
an undoratanding of the mechanies of the body
and its responae to the stresaes and strains im
poretd upon 1t

An analyms of good and faulty body mechan
ics in terms of heletal aignment joint motion
and muscle action 14 presented in Chapters 1
through VI which compnse Parts I and II of
this book Chapter I illustrates and desenbes
an idenl abgnment This alignment presented
by the authors as a standard is illustmted by
detailed line drawings and photographs Chapter
II portrays and analyzes a wide vonety of pos-
tural faults. The prescntation rests upon a serics
of photographa choeen, from over a thousand
pictures, to illustrate the varicus faults

Chapter IlI gves o detmled desenption of
the relationstup of the pelvia to the lower ex
tremities and to the spine This relationship is
descnbed and 1llustrated in detml because the
position of the pelvis 13 regarded as the keynote
of postural ahgnment Line drawings have been
used to illustrnte this matenal

The wunportance of muscle testing to posture
analysls cannot be over-emphasized Chapters
IV and V descnibe and illusirate the musele
testing essential to an analyms of posture Much
of the apoafic therapy 1n posturnl correction is
based directly on the examination findings in
regord to muscle tightnem or weakness Line
drawings and photographs have been used to
dlustrate the test findings Chapter VI deals
with the procedure of an examination presonts
photographs of a caso the case record with
findinga and the trentment indleated

Part TII deals with the treatment of paloful
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conditions axsocated with faulty pesture Chap-
ter VII 1s dovoted to & discusaon of the mech
anizm of pan aa related to postural faolts and
to a presentation of specific treatment modal
itiea. The following two chapters give the analy
ws of and treatment for vanous panful
conditions Specifieally Chapter VIII deals math
panful condittons of the low back leg knee

and foot Chapter IX with the upper back
neck and arm.

Part IV that s Chapter \ discusees some
of the mgruficant factors affecting posture devel
opmentally and suggests practical approaches
for creating a good environment for the develop-
ment and subsequent mamntenznce of good pos-
tural habuts.



PART I

ALIGNMENT






CHAPTER 1
THE STANDARD POSTURE

An cvaluation of postural faults neccamtates
a standard by which {ndividual posturcs can bo
judged The alignment used as standard must
bo consistent with zound serentific principles
1t shoald be the kind of posture which mvolves
» munimal amount of stress and stramn and wluch
1 conduave to maximal cffidency in the uze of
the body * The standard must mect these re-
guirements il {he whole system of postyre trin
ing that 1 bwlt around 1t 18 to be sound

The Standard Posfure as uved and descnbed
10 this text refers to an Gdeal posture rather
than an average posture In tha chapter the
authors iMustrate and describe 1t in spedfic
terms Ita relationshp to significant anatorfeal
phymologieal and mechanienl factors s dus-
cunsed in detayl It 13 important that the reader
visualize this standard as & bass for comparison
mnce good alignment or postural faults will be
deseribed in terms of thm standard.

The standard is one of skelelal alignment
because posture is basically a matter of align
ment The body contour in the illustrations of
the standard posturs 13 meluded becawe 1t
shows the relationshp of skeletal structures to
surface outhne when alignment is excellent It
18 recognuzed that there are vanations 1n body
type and mre emong individuals and that shape

A good definition of posturc appoars ln Posture and
its Relationshlp to Orthopaedic Disatdlitles,” = report of
thmm(ﬁnn;l&mdthLmrhnAudmydOﬂh&-

Burgrons

Postars Is ormaily defined en the relative srrangement
of the parts of the body Good postars s that state of
enscular and skeletal balsnce which protects the swpport
1og structures of the body againet Injury or progromive
deformuty urespective of tho attitode (srsct lylng squat
ung sobping) in which thess strostures are working or
restmg Under such conditions the muscles will fusetion
most effebently and the optimam positions are afforded for
{be thoracio and ahdominal orgune. Pocr postuss s s fanlty
relatsonship of the varicus parts of the body which produce
1bcreased siraln om the spporting stroeturas snd in which
there in jem eficient balance of the body over Its baso of

5

and proportions of the body are factors in weight
dustribution Novertheless the authors believe
that o stondard of skeletal ahgnment ean be
considered & valid standard for cvaluating the
posture of nny individual regardless of body
typo or sze The importance of body contour
lies ehiefly in the fact that vanations 1n contour
are correlated to rome degreo with vanations
1n skeletel abgnment Fortunately tlus is es-
scntially true of every one regardless of body
buld. Thus an expenenced ohserver is able
by observing the contours of the body to esti
mate the position of the skeletal structures

The standing pomtion may be regarded as
the compomte alignment of & subject from four
views front back nght mde and left side It
involves the pomtion and alignment of #0 many
Jounts and parts of the body that it 1s not prob-
able that any individual can meet this standard
in every respect As a matter of fact the au
thors have not scen an individual who matches
the standard m all respects

‘The stapdard posture 13 1llustrated from front
back and mde by lne drawings In the draw
s showing the front and back views of the
body the vertical line of reference represents a
plane which concides with the mudhine of the
body It 18 :llustrated as beginning midway be
tween the heols and extending upward midway
between the lower extremities throagh the mid
hne of the pelma spine sternum end skull
The nght and left halves of the ekeletal struc
turcs aro essemtially symmetrical and by hy
pothems the two haives of the body exactly
counterbalance (See fign. 1 3 and 5.)

In the mde-view drawing the vertical Line of
reference represents a plano which hypothotically
divides the body 1nto front and back sections of
equal weight These sections are not symmetn
cal and there is no obvious line of divimon on
the basis of anatomical structures It 1 nncos-
sary therefore to desernibe the relationship of
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the body to this plane on the bass of the me
chameal and phymological factors mvolved. Be-
cause ths description requires a rather lengthy
discusxion 1t appears later in this chapter

The mterrection of these two mid planes of
the body forms a lLne which s analogous to
the gravity lne Around this line the body 18
byvpotbetically 1n a position of equilibrium. This
implies a balanced distribution of weight and
a stable posmtion of each jont Along the course
of each line of reference are certain pornts of
reference In the drawings of the standard pos-
ture these are shown as deep struoctures

The lines and points of reference discuseed
above are put to practical use mn plumb line
tests for postural allgnment For the purpose of
testing the subject steps up to a suspended
plumb hne In back or front view he stands
20 that the feet are equidistant from the line
n mde view so that the pont just in frent of
the lateral malleolus (in adults about an inch
1 front of the center of the malleolus) 18 1n
line with the plumb Iine Thus the bass polnts
of reference indieated on the drawings of the
standard posture are the pants i hne with
which the plumb line s suspended. It 15 neces-
rary that the base pomt be the fixed reference
point because the bame 13 the onlv stationary or
fixed part of the standing posture

A plumb hne test 18 used to determine whether
the pownts of referencs of the Individual belng
tested are 1 the same alignment as are the cor
responding points in the standard posture The
amount of deviation of the various pomnts of
reference from the plumb Line reveal the extent
to which the subjects alignment is faulty
Whenever deviations from plumb alignment are
evaluated they are dexcnbed s slight moderate
or marked mther than n terms of inches or
degrees Becanure of the fact previously noted
that 1n a standing pomtion oaly the base of
the body ean be conudered stationary it would
be extremely difficult and of no practical value
to try to determine more exactly how much
each potnt of reference had deniated from plumb
alignment

In the following pages are drawings of the
standard posture rhowing the deep skeletal

structures, and the legends indicate which ones
cownerde with the potnts of reference For com
panson, bemde each drawing 1s & photograph
showing a subject whose alignment approaches
closely that of the standard posturs.

The detailed explanations which follow are as
mmple as posmble A section 13 wntten with
respect to each part of the body for the purpose
of presenting what seems to the authors a
reasonable and logical explanation of Gdeal
elignment

Lowen ExrreanTr

As 1llustrated in the following pages the
lme of reference 1n side view passes sightly in
front of the ankle jont elghtly in front of the
center of the knee jomt and shightly behnd
the center of the hip jant The forward eurve
m the femur perruts this relationship of the
Lnes and hip jonts to the lme of reference

Since there is no obvious drvisdon of the body
nto antenor and posterior portioms, the con
clusions regarding the relationship of the lLoe
of reference to the body are based on an analvsis
of what constitutes a stable postzon of the jomts
of the lower extremity in standing.

The bony structures of the human body are de-
mgoed to support and tranamit sperimposed weight.
From s mechenical stendpomt, it might be Jogeal
to smume that a line of gravity should pass throngh
the centers of the weght bearing joints of the ex
tremities. It might also be logical to asume that
it should pass through the apex of an arch at the
bare of support However from the standpomt of
body an “on-center” pomtion » not &
stable cue. It ean be held anly momentsrily in the
presence of normal external stresmes. The gravity
Ime in & ‘normal” posture hes been described by
pome as comading with the centers of these joints,
bert interestingly enough they also acknowledge that
the pomtion can be held only momentarily

The normal Limitation of jolnt motion in certaln
directlons has a postural sygnificance in relation to
the stability of the body in the standing position.
Docsl-fledon at the ankle with the knee straight o
normally aboat 10° to 15° This means thet stand-
ing barefoot with feet nearly parallel, the lowsr
leg does not sway forward on the foot more than

Flek, Braume and Fuber assording to Sudndler
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about 10 The hnee jomt has up to 10° hyper
edension. In standing then the femur and lower
feg velatonshp will nt exceed 10° of porturai dovia
tron backward The hip jont also has about 10°
hyperextenmon and m sianding, the jont motion
of the pelvnt on the femur 18 restncted to about 10°
of porturnl deviation forward.

\When the center of the knee joint cotncides wath
the plane through the gravity hine thero s cqual
tendency for the jomt to flex or to hyperextend.
The shghtet force exerted 1n ether durection will
causs 1t to move “off-center If the body mut
call on muacular cffort at all times to remst koeo
flexion, for example therp 15 an unoecessry ex
pendsture of muscular effort To off-eet this neces-
sty the center of the kneejomnt moves abightly
behmd the Line of gravity for stability in standing
(Seo fis 5and 7)

If the knee joint moved freely backward this
postion could pot be maintained ether without
constant muscular effort. Lixamentous structures
and rtrong muscles with tendons that belp reinforee
the lgaments are the restraining force 1n this diree
tion. The thrust of body weight above helps to
extend the knee jont and ligamentous structures
wecept the function of counteracting thw thrust
all with & minmurn of muscular effort.

At the hip jomnt the same principles apply but
it 15 fareard deviation at thus jont that is hmited
as 1t v a backward deviation at the knee The hip
joint 18 mo<t stable when the cénter of this jont
w shghtly in front of the gravity Line. The strong
Ligaments that erow the hip jolnt anteriorly restrict
additional foreard sway of the pelva.

There shoubd be careful scrutiny of any manmpula
tion whach sllows hyperextension of the knee oc bip
jont or which excemsively stretches such muscles ns
hamstrings The normal restraining mfluence of the
Ligaments and muscies helps to maintain good pos-
tural alj with s, of lar effort.

-1

Privis

In tho mde view of the standard posture the
pelvie illustrated i a compoaite of male and
femalo pelve« and shows an average 1n regard
to rhapo length of saerum coceyx and other
measurcments,

The relation of the pelvis to the hine of refer
ence s determined to a great extent by the
relntionship of this atructure to the hup joint
Binco the mde view line of reference represents
tho plane pasung slightly behind the bip jont
tho pelvis will be intersceted through the ace
tabulum. It is necessary to state what 1s con
mdered & neutml podtion of the pelvis i de-
scribing the standard posture and this one pont
of reference through the pelvis 15 not suffiqent
because the pelvis tilts forward or backward
about the axis that pawes through the hip
joints

Because of structural vanations of the pelvis
1t appears almost impoemble to say that any
demgnated pont antenorly 18 on the same hon
sontal plane as a posterior landmark when the
pelvis v 1n a neutral pomtion. The antenor su
pertor sping and the postenor supenor apine of
the fium are approximately 1n that postion,
however

The neutral pomtion used ns standard by some
anatomusts® is that in which the antenor su
penor spmed and the symphyms pubus ore 1n
the mme vertical plane To the nuthors of th
text such a pontion of the pelvis 1s most ac
ceptable as & neutral pomtion in regard to the
standard alignment 1n the upnght posture It
18 lomeal from the standpoint of the nction of
muscles attached to these two pomts The rectus

When muscles and Ugaments fafl to offer adequate
suppart, the jounts exceed thefr normal range and
posture becomes faulty with respect to positions
of knee and hip hyperextension,

At the ankle the fine of gravity passes afightly
m front of the joint, and the slightly forward devia
thon of the body m checked by the restraining tension
of strong posterfor moscles and Ligaments In this
relationship to the snlle jomt the line of gravity
aleo pames approximately through the apex of the
arch designated laterally by the ealeaneo-cubold
jont (Bee fig 7)

-

b, in with 1ts attachment on the pubns
extends upward to the sternum and the sar
tonus and the tensor fancan lata with ther at
tachments on the antenior SUDLTIOT spines &Y
tend downward to the thigh, In the neutral
poution these opponing groupe of muscles have
eventially an equal mechanieal advantage in
a straight line of pull

3 C BalleauGrant Method of Anatony The Williams
& Willlna Co, 1948 Appleton Hamilton and Simon Sur

face and Radialogical Anat
Con o omy The Willams & Wilkins
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Fia 1 Standard Posture Front View
The Line of reference coinmden with the median The plumb Hne comeades with the midline of the
lane of the body body From the standpoint of egmentsl alignment
in this subject the pomtion of the fest and knees is
sfightly faulty The feet ehow sfight pronation and

the knees slight knock-knee
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Fie 3 Btandard Posture, Bask View

Fra 4 Excallent Alignment, Back View
Ip back view 2810 front view the line of reference Iuth.umb}ectthaplumbumcdncmwhhthc
:uuudcnrhhlhemedlmphmdthabody midhnsdlhabodycx
and head deviate slightly to the

(Thuhtbe-amﬁrub]u:( a8 seen in fig, g)
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Stightly posterior to the apex of the coronal suture

Through the external auditory meatus.
Through the dens or odontold process of the axs,
Through the bodies of the cervical vertebrae

Through the bodses of the lumbar vertebras,
Through the sacral promontory

Blightly postenior to the center of the hip joint.

Blightly antertor to the center of the knee jolnt.

Slightly anterior to the Interal malleotus.
Through the esleaneo-cubold jolnt,

Fia. o. Anatomical Structures wiuch Coinade with
the Line of Reference



- 6. Burface Landmarks which Colncide with the
mb Line. (Thus sabject shows excellent abgn-
1t except that the hend in alightly formard )

Through the lobe of the ear

Throogh tho shoulder joint (providing the arms
hang in normal alignment in relation to the thorax)

Approrimately midway between front and back of

the chest

Approumately midway between the back and the
abdomen.

Approumately throngh the greater trochanter of
the femur

Rlightly antenor to & mxdline through the knee.

Blightly antenior to the lateral mallectus,
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Fia 7

The above illustration shows the relationship of
he plumb line to the bones of thes foot and lower
ez with the subject standing m a pomtion of good
lignment The besded mets! plumb lme was sus-
ended beside the subfect when the x ray was taken.
‘wo x-Tay films wers in pasdtion for the single
Tposure.

FEET—A COXSIDERATION OF WHETHER OR Nor
TaeT 8H0ULD Br Paparven

In the standard posture the postion of the
feet is given as one in which the heels aro sepa
rated about three mches and the forepart of
each foot 1 abducted about 8 to 10 degrees
from the mudhne

This pouition of the feet refers only to the
static and barefoot position Elevation of the
heels and motion affect the foot pomtion Since
the usual standing position for the average ind;
vidual is one in which the heels ars elevated to
some degree [t is moro mmportant to under
stand the foot position 1n relation to heel height
A rather detailed analyms follows The conely
mon drawn from the matenal presented 1 that
a parallel pomtion of the fest is indicated for
the rverage mdividual who wears sn average
heel

Much has been written about the angle of the
feet In relation to the standmg posttion and to gatt
There i & wealth of information available regarding
the mechanies of the foot and the relatlomship to
otber jomts of the lower extremity However the in-
terpretation of the mechanics in terms of postaral sty
nificance reema inadequate.

A degree of out toeing used to be conmidersd
correct for both standing and walking Various ay
thoritles, 10 the feld of Orthopedic Burgery espe-
clally have observed that such s position of the
feet i conducive to » weakening of the structures
of the foot, and have advised that the feet should
be parallel m walking Some sdvise, also, that the
feet thould be parallel in the standing postion but
there s more varlance in this opimon.

Morton* who w conxidered by many as an out
standing authorty o the feet, advocates, however
s degree of out tosing He states that “Phyalologiea]
analyms indieates that the most nataral position of
the feet m standing b that In which the heels are
together whils the forepart of the fest are separated
sufficrently to give proper security to the latera]
balance of the body Thus the angle of out toemyg
should be about 30 to 40 degrees in order that the
width of the area of foot contact be equal o its
length This angle i3 diminished during locomotion

Morton Dudley J The Human Foot, Columbla U |
verslty Pross 1933
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On tho asumption that the most natom! poration
of tho fect m standing v with hecls together the
argument that there should be out-tocing for latern!
stababity » convminting The authors question the
bame aeumption avd regand the natural standing
position as ooe 1n which the fect aro scparated at
the heol as well au at the forepart of the foot
Rtability is incrensed wben tho buso 1 square rather
than tripod Though scparation at the front of the
{eet with heels togrtber may result i the addition
of Wteral mabflity 1t also results n the lom (pro-
portionately to the angle of scparation) of stability
m tbe forward and backward direction, Laterally
there are two bases of support »o that m any tend
ency to sway off balance either may amume full
rupport. In the antero-posterior direction there is,
functionally one base of support and it 1 not Jogieal
to decreass 1a efBorenty 1 regard 1o belancs as
oceurs with the tripod base posttion.

To further establuh the concdumons dmwn re-
garding the position of the fest it 18 neceswary to
consider the refationship of the foot to the rest of
the lower extremuty with partleular reference to
where i at all, rotatron shonld occur 14 shoald
not occur at the knee joint On the bavs of ana
tomical construction of the knee joint, there 1 no
rotation {n extension. It may be asumed that the
axis of the extended knee joint fs 1n a frontal plane,
and that it should be so from the standpoint of
forward progremsion as in walking,

Arsummg thus relationship of the knes joint to the
freatal plane the possibility that oatward deviation
of the foot ahould take place from hip Jont bevel in
eliminated smee yotation of the hip would affect the
knee

This maken the question of whetber there should
be rotation of the foot fnto an out-toe porition de-
pendent on an soatysis of the relatiomship of the
foot and snkle 10 the lower leg As 2 movement
rotation is not present in the ankls joint. In regard
to position, the question 11 whether the ankls joing,
ke the knte jant isin & frontal plane. The anywer
according to anatomists, ts that H W not but that
1t w alightly oblique. The line of obliquity i such
that 1t extends {rom alightly antenor at the medial
mafiectus 1o shghtly posterior at the lateral mal-
teolus. The angle at which the axis of the ankle
jomt devistes from the fronts! plane siggesta that
lhefoa-namlﬂyinnpodumdm“hd%
tion (ar out toeng) in relaton to the lower leg.
But the poeition of the axw of the Joint also suggrets
that movement sbout this axis would result in the

foot moving inward as it moved upward and out
ward as it moved downward Functionally this does
ot oeeur

Parive or active movements of tho foot reveal
that the foot tends to abduct and evert in full
dorm-floexion and that the range of motion in plantar
flexion §+ more free in adduction than in abduction
In other words the foot tends to move owt a8 1t
moven upward and in os it moves dosnward the
reverso of the directlon suggested by the axm of
ankle jomt mation

The answer to much of the discuwmon regarding
proper foot pomtion in standing and walking re-
volves then about the followmng

1 What is the anstomical relationahip of the

foot to the leg in standing barefoot as com-
pared with standing in shoes with heels?

2 How doee speed of progression affect foot po-

ution?

The relationahip of the foot to the lower leg must
be analyxed with regard to the aro of motion arnd the
poution withm that aro of motion which Is the
equivalent of the upnght position, with and without
beels.

According to Whitman * ‘Extreme abduchion is
attained in the attitude of dorsal flexon, its extent
being about one-half that of sdduction the satre
rangs of motion between the two extremes bewng
about 45 degrees.” If this figurs Is acceptable the
degres of ahdustion of each foot m the folly domm-
fexed poetion ™ about 15 degrees and that of
adduction about 30 degrees In the plantar feped
ﬁtmnmmgieo{mmmmbq-m

{eet were prrmitted 1 the standing

the feet wm)dh.nmlmedﬂnpmﬁonadx
mum sbductron. The movement of ahductson b so
closely related to prouation (or eversion) that many
authorities say thems terms may be consdersd syn
oaymous This being true the question of what
constitutes & good standing pomtion m relation to
the degree of abduction must pecessarily involve a
connderation of the degres of pronation that is ad
voabla

The foot in full abduction actually represents, m
the welght-bearlng pamtion slso & position of po-
tentially full pronatlon. Bince the standing posttsm
fy not oue In which the foot ir fally dorel-fexed on
the lower leg, it does not follow that s positson of
full sbduction i anatomically correct From the

Whitman Royal A Treatiss on Orthopaedlc
Les & Febiger 1910 p 840 ot Bergery
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standpoint of stress and strain on the foot iteell a
pontron which permits full pronatren w most In-
sdvimble.

As abduction and proastion are related, so also
are sdduction and supnation {(or inverxdon) As
abduction 18 normally related to darai-flexton so
adduction 1 closely related to plantar flexion

It Is ddficult if not mmpomsible, to determine
exactly what degree of abductron ar addaction of
the foot corresponds with each degree of dorml ar
plantar flexion. The two are not necessarily so
correlated that an exact relatiomship exists. If it
may be msmumed however that the movement
from abduction m the dorm flexed pomtion to ad
duction in the plantar flexed pomtion is relatively
uniform then the followmg analyms may give =
clue to the natural position of the feet in relation
to the height of beel.

For parposes of computing the relatronship the
normal ranges of mohon are stated as follows

Dorsi-flexion 15 degrees above
right angle
Plantar flenon 80 degrees below
right angie
Abduction (in dorm-
flexzon) 15 degrees
Adducton (in plantar
flexton) 30 degrees

The full range of antero-posterior motion Ls.
15 degrees dorwml flexion plus 00 degrees plantar
fledion, 18 75 degrees. In lateral mobion it fs 15
degrees (abduction) plus 30 degrees (adduction) or

45 degrees. The following table then gives the
degree of abduetian or adduction that coeresponds
with esch 15 degrees change from doesal to plantar
flexion of the foot.

DORRAL TO PLANTAR ANDTCTION TO
PLEXION ADDUCTION
18 dorsal flexron 15 abduotion
90° neutral 9* abduction
15 plantar flemion 8° edduction
30° plantar flemon 12* adduetion
46 plantar flewon 21 adduction
60° plantar flexion 30* adduetron

When wenring shoets with heels, the standing
position represents varylng degrees of plantar
fewon of the foot based on the heel helght es re-
Iated to foot length, or more precieely to the kength
of the foot fram the heel to the ball of the foot It
would be fatde to make an effort to compate the
degres of out-toemng that ecrresponds to each heel
height secordmg to foot length

It should be suffizent to know that as the heel
hesght 1 increamed the tendency toward parallel
po-itian or wni-toeng increanes.

The relationship of heel height to out toeing or
1n tosing of the foot is mterestingly analogous to
the relatianship of the foot to standing walking,
and running Standing barefoot a slight degree of
out-toemg s natural. Standmg with heels raised
or walkmg fast, the feet tend to become parallel.
In running, the heels do not coatact the groand,
and the welght ix borpe on the antenor part of the
foot entirely There fs then & tendency for the prmt
of the forefoat to show m-toelng



CHAPTTR II
POSTURAL FAULTS

\fort of the rpeafic faults dealt with mn this
chapter are clearly defined through the use of
Mlustrations and derenptive legends A {ow basme
terma however necd to be defined

Definttions

The word derration is used throughout tho
book 1n general discusaon aa meaning a de
parture from an aceepted form but in this chap-
ter it will be ueed specifically to denote devia
tions of the body from the standard vertieal
alignment The term 13 modified by the words
anterior (or forward) poslerior (or backward),
right and left and 1 used in connection with
plumb-ahgnment The common terms of lor
dosds kyphoms hyperextended knces ete de-
note deviations 1n ahgnment with reference to
eegments of the body

T1lt refern to rotation about a honzontal axis
and 13 used in relation to the pelvis and the
head. An anleror peltic £ilt 18 one 1n which the
antenor-superior epines move down and for
ward A posterior pelc tilt is one 1n which the
antenor-superior spines move up and backward
A lateral pelrre till 18 not a pure tit because
thers 18 no mogle axis about which the move-
ment occurs but {s the pomtion of the pelvia
when 1t 11 lower on one mde than on the other
1e down on the right or left.

Rotatin refers to rotation about a vertical
aas Speafically 1t 1» used n relation to the
pelvis head, trunk thorax or extremities In
relation to the extremities the usual terrns of
mternal (or inward) and external (or outward)
rotation apply In relation to the head the rota
tion 18 named right or left by the direction 1n
which tho face turpa that 1 the face toward
nght 18 rotation nght Rotation of the pelvis or
thorax m referred to as dockurise or counter
cockiwiee  Considering &  honzootal Plane
through the pelvis or thorax and looking at
it s 1f from above a rotation forward on the

right 18 counter-clockwimo rotation a rotation
forward on the left is clockwimo rotation

Lordosis is an fncreased antenor curve of the
spine usunlly found in the lumbar region and
ameociated with an antoror pelvie tilt If uwed
wathout any moifymp word it refers to lumbar
lordous Occamonaliy 1t is scen in the dorral
spine Tho cervical spine position 18 mmilar to &
lordosds 1n cases of round upper back with com
peneatory forward position of the head

Kyphosis 1s an increased posterior cune which
i usually found in the dorsal spine but which
may be present in the lumbar spine If ueed
without any modifieation the word refers to &
dorsal kyphoms if refernng to the low back 1t
is called & lumbar kyphous A lumbar kvphoss
18 usunlly mxsociated with a postenor pelvie bt

Round shoulders refers to a posmition of abduc
tion of the scapulae and a forward position of
the shoulders 1t is usually ammocated with hol
low-chest posmtion

Round upper back refers to an increased pos-
tenor curve in the dorsal spine It 18 the same
28 & doreal kyphoms and is usually axsocinted
with a depremed chest (The round shoulders
meay be thought of as & curve 1n the honzontal
plane while a round upper back as an incrensed
curve n the vertical plane )

The gluteal fold or butlocks fold 18 the honzontal
crease between the buttock and the thigh the
gutec-femorn! crease,

The gluteal deft or cleft of the butlocks 15 the
vertical crease between the nght and left but
tocks

Leg refers to the lower extremity The part
between the knee and hup will be referred to as
the thigh and the part below the knee (in
cluding the foot) as the loner leg unless other
wise specified

Arm refers to the upper extromity with the
upper arm forearm and bhand as the meparate
parta of the arm.
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A nock knee 18 a condition in which the knees
come together while the feot are apart

Bowlegs 13 an ahgnment of the legs in which
there is an cutward bowmg of the bones of the
legs

The terms calgus and rerus m relation to the
knees (ie genu valgum and genu varum) are
purposely not used 1 this text.*

Postural bow-legs refers to an ahgnment of
the legs In which the appearance of bow legs
results from standing with the knees in hyperex
tension and internal rotation without any true
bowing of the bones of the legs (See fig 41)

By derivation, valgus refers to bow-leggod, and vars
to knock kneed Textbools on Ortbopedie ae the
terms to desetibo the oppoalte Stedman's Medieal Dis

tionary recoguires that the terms bave been oratually re
versed In meaning

Pronation refers to a pomton of the foot 1n
which the weight m standmg is barme on the
1nner mde of the foot also everalon or valgus

Supination refers to & position of the foot in
which the weight m standing is barne on the
outer eide of the foot #lso invermon or varus

The pbotographs shown m this text speefi
cally llustrate vanous faults of ahignment The
photographs of most of the adult male subjects
while they illustrate specific faults do not neces-
sanly reflect the typieal fault of that individual
because these subjects weres tald to assume what
they conmdered ther best gtanding posture The
adult femals subjects and the children on the
other mnd were told to take their natural
standing pomtion The latter 15 the preferred
procedure, and the mare indicative of the usual
postural shgnment of the mdividual.



ILLUSTRATIONS

FIGURES 8-54
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Fia § Relaved Faulty Posture
Thss rabject shows a tvpical relaxed faulty posture
rugreetive of ‘resting against the higaments” The
Loees and upper trunk deviate backward, the pelvis
and head forward The shoulders and apper back
are slightty rounded. Fig. 9 1 muilar but the pos-
tural deviations are moe pronounced.

Fro 9 Posture Characterized by Antenor
Deviation of the Pelvs

In this type of posture there Iy hypereatendon of
the hip Jointa in contrast to the hip fiedon amodated
with a lordoms poeture. The glatenl fold 1 clearly
visdble and the battock s flattened againet the pos-
tenor thugh instesd of bemg prominent &y seen m
fg 10 The lambar curve is thort and shallow the
dorsal curve extends into the lumbar region pro-
duemg a Joog kyphoms.
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Fio 10 Lordous hyphosds Posture Fia 11 Flat Back Posture
This subject shows a very fanlty posture with This subject shons s decrense 1n the normal ante
increased forward curve in the lumbar spine in rior curve of the low back and a postenor tilt of the
ereased bakward eurve 1n the dorsal apine, a forward pelvis resalting 1n hip jolnt hyperestenmon. The
head and hyperextenaon of the kiees koees are hyperextended and the head 1s forward.
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Fro 15 Military Posture”

Fig A shows a moderately faulty “military’ type
posture and fiy B shows one that is markedly
faulty An elevated chest and lordoms are apparent
in both Fig A s quuite good in relation to the plumb
Line, but B 18 very faulty (It 1s not quite as faulty

as might at first be ocheerved becauss the plumb lins
18 slightly postenior at the base ) Evidence of foot
strain 18 present n fig B Faulty alignment of thr
type throws undue strems on the feet.
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Fuwo 16 Exaggerated” Posture Fie 17

The above figures represent smilar postural prob-
lems. Each shows a sweeping lordows and a distorted
appearance of the upper back. Fig 10 appears more
at ease, and vhow s what is probably quite an habitual

poution. Fig. 17 i more tense Although the chest Ia
elevated and chin retmcted foreibly the upper trunk
and head are deviated forward beeause of flexion of
the trunk on the thighs



24 ALIGNMENT

Fio 18.

Thus subject 18 an eample of posture which ap-
pears good 1 back wiew but i very faulty in dde
Iew

The side view shows a lordosis-kyphous posture
which has marked regmental faults, vet in which

Poor Posturo

the anterlor and posterior devistions compensate
for each other so that the plumb alignment is quite
good. It 1w interesting to note that the contour of
the abd | wall almost duplk the curve of
the low back.




Fra 19 Very Poor Posture

Thus sabject shown s posture which I fanlty 1n
both snde and back views, The back view shows 2
marked deviation of the body to the right of the
plumb lipe & high nght hip and a low right
shoulder

In wde view the plumb alignment = worse than
the eegmental alignment. The knecs are posterior
Lhc;-:lﬂ;.trunk,-ndbcndmmukcd}ymuﬂar

Ity the antero-posterior curien of the splne
are only slightly exaggerated The knees, however
are quite hyperextended

deﬁ:mmgﬂnﬂlmﬂﬂtfmth‘l

elfért-to follow-sach mugmded but common ad
~momttanyax <Throw your shoulders back '~ Stand
Trth yoor-wéight over the balls of your feet

The resilt in this subject 1n 30 much forward
deviation of the trunk and head that the posture is
most unstable and requires a good deal of muscular
effort to malntam balance.

Amuniferm or aviban dress, an iudivdual with
_thie type of {ault mught appenr 3s ono with gmie
good pasture.

I.uthh,nin}v‘zg 15B the feet show evidenee of

!

3
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Fia 20 Fauly Habits of Posture in & Sabject Capable of Good Alignment

The three {Thistrations above, taken on the sme
date, show two faulty pomtions and & posltion of
good alignment. The subject stated that sbe used
to stand 1n & povition of extreme sway-back, as 1l
lustrated in fix A and that her mother constantly
tried to get her to correct the fanlt In her endeavor
to correct she amumed the posture shown 1n fig B
This had become her mors habitual way of standing

at the time she was first seen by the acthors. Fig C
shows that the subfect 13 capable of smuming an
exrellent position. (This is the same sabject ssshown
in fig 42.)

This series indicates to some extent the faults
resulting from e lack of good matreetion. It is inter
esting to compare fig. A with fig 144D
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Fia 21 Posture Characterized by Low Lumbar F1a 22 Posturo Charneteny.
Lordoms Lordes;
Thus subject shows & marked anterior pelvie tilt This sabect shows a high , -

with inereased angulation of the spine fn the Jumbo-  dosis. The pelvis and hymig, ,

sacral region. There by evadence of counterclockwise  Ward to the level of about g5, ,

rotation of the trunk. bro. Above this level thes ,
backward resulting in u L.
rather than smoothly egn..
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Fio 23 Head, Postertor Tilt

In this subject the bead tts backward and there

is hyperextennon of the cervieal spine. The chest
and shoulders are beld hugh.

ALIGNMEXNT

Fra 24 Hend, Antenor THt

In this figure the head 1 tfited forward and the
cervieal spine is (n flexon.

A posture In which the nermal antenor curve of
the cervical spine tends to reverse, as it does in this
subject is most unusual. According to Gray “fleuon
is arrested just beyond the point where tho cervical
conseity e straightened. 7 and thie subject
shows what appears to be manmum flexton,



Fia 25 Forward Hesd with Attempted Correction

In this preture the subject is apparently trying
t0 correct what is basically a forward head position.

The curve of the neck begins in a typreal way In
the low cervical region but a sharp angulation oc
curs at abont the 6th cerneal vertebra. Abore this
lovel the curve seena very much decreased. The chin
is presed agamst the front of the throat, This
distorted rather than correeted position of ths neck
results from & faflure to correct tho relsted fanlty
posture of the pelvis and upper trunk.

Fio 26 Forward Head, Marked
This mibjest shows an extremely faulty alignment
of the neck and dorzal spine. The degree of de-
formity in the dorsal spine Is suggestive of an e
physitis. This patient was treated for pan 1n the
posterior peck and oceipital region.
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Fia 27 Handednes Patterns

Each of the above figures fllustrates a typecal
pattern of posture as related to handednem. In fig
A the nght shoulder is lower than the left the
pelvis 1 deviated slightly taward the right and the
right hip appears slighth higher than the left This
pattern o typecal of nght handed people Usmnlly

there 10 o alight deviation of the spine toward the
left and the kit foot 1s more pronated than the
nght Fig B shows the oppoite pattern which is
typical of left handed individuals Umuwlly bow
ever the low shoulder 1s not quite as marked while
the high hip is more marked than this figure shows,
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Fio 28 Shoulders, Elovated Fie 29 Shoulders Depremsed
In thm figure both shonklers are elevated with In this pieture the shoulders slope downward
the nght alightly higher than the left. sharply eccentusting their naturel broadness. The
The lae are somewhat adducted merked abduction of the scapulte alwo contnbutes
The upper trapenus and other shoulder elevators to this effect of broadness.
are In a state of contraction Btrengthening the trapesius muscle, particularly

the upper part, tends to correct this type of fault
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Fio 30 Beapulre, Good Posstion
This preture illustrates a natural position of the
scapalae
They Iie flat agamst the thorax and no angle or
border 13 undulr prominent. Their position is pot
dintorted by unuroal muscular development or mis-
directed efforts at postural correetion.

Fia 31 Reapalse, Abduction with Shght Elevation

In this subject both seapulas are abducted, the
left one more than the right. There seems to be no
rotaton of the scapulse but they are alightly ele-
vated. This kind of elevation goes with round shoa!
ders and round upper back. For side view of this
subject wee fig. 20.
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Fio 32. SBcspulas Adduction and Elevation

The scapulse 1n this picture are completely ad
ducted and conmderably elevated.

Thé pasition illostrated b obvionaly held by volun
tary effort, but when this habit has perusted for
some time the scapalae do not return to normal
pomtion when the subject tries to relax.

This pomtion is the mnevitable end-rewult of per

msting 10 the military practice of ‘bracing” the
shoulders back.

Fio 33 Benpulse, Shghtly Winged

Tn this figure, the scapalae are fairdy prominent
They do not Le flat against the thorax.

In this particular case thers 1s slight serratos
anterior weaknem. A strikingly mmilar appesrance
fs seen in indivduals who have a flattening of the
dorsal spine.
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Fic 34 Scaapulae Good Muscular Development without Fanlty Position
In baek vex this subject ehows a well developed In eide view of the same subject the balk of this
musculature of the shoulder girdle with the scapalse muscle is very apparent and the profile of the upper
in good poation. back appears somewhat dwtorted by this masele
The teres major muscle 1 dearly reen extending mas.
from the axillary border of the scapula to the arm
forming the bulge seen in the arm pit
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Fia 33 & lae Abnormal A

PP Fio 36 Arms Faulty Position
This subject shows abnormal development of some In this figure the arms hang in a position of
of the rcapular muscles with a faulty position of the wmternal rotation. The palms of the hand face almost
scapulae directly backward instead of toward the sides of
The teres major and rhombosds which ehow the body

clearly form a V at the inferior angle The scapula The position of the arms suggests over-develop-
ts tilted »o that the axillary border is more nearly ment and some tightness in the Internal rotator
honzontal than normal. The appeamnce suggests group of musclea. The teres major is one of this
marktd weakness of either the serratus anterior group and 1ts over-devel 1 quite
or tha traperius or both.

PP



Fio 37 Lateral Demation of Pelvis
This subject shows a marked deviation of the
pelvis to the rght of the plumb line giving the ap-
pearance of a high hip on the nght The shonlders
are level. There 1 » elight dorso-lumbar curve to
the left though this is not apparent In the illustra
tion because the spine iy not marked.

ALIGNMENT

Fia 88 Lateral Deviation of Pelvry rn.h Ecohabh

The pasture of thus subject remembles that in the
previous fgure but the shoulders and ecapulas are
Dot Jere} They are Jower on the right and the sub-
Ject has u fairy marked left dorso-tumbar scollo<ds.
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Fia 30 C-Type Bcolioais without Pelvnic Deviation
In this mbject the pelvic deviation is neghgible
and the pelvs is level bat there 11 & left C-earve of
the spine and the right shoulder w lower than the
Jeft

Fia 40 8-Type Scoltoms
In this subject there 19 & nght dormal, left lumbar
curve with deviation of the pelvm toward the left
Thus subject 13 an acrobatic dapcer and shows a
patiern which the authors have seen quite frequently
among thow engaged In this profession.
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Fia 41 Postural Bow Legs, Child

In A the subject hay thrust the knees back and
allowed them to mternalls rotate and bow outward
shightly The feet have been allowed to pronate

In B the feet have not been moved from the
position m A the knees have been brought into a
pontion of normal extension and the portural bow

1ng of the legs disappears as hyperextension and the
accompanying internal rotation are eorrected.

C shows a simple eheck on bony alignment. If
imees touch when feet are together the alignment
is good and there 3 no evidence of any structural
fault
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Fia 42. Postural Bow Legs, Adult

Fig. A shows a postion of postural bow-legs which posibility of good correction This subject Is very

has been habitual for a period of years. In this case fexible (ses fig. 20) and probably s capable of a

there 15 an associated marked pronation of the feet. greater degree of eorrection than most young adults

Yig B shows an effort to correet the faulty position. who have had this permstent faunlt

Although not complete, there s evidence of the
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Fio 43 hnees, Good Alignment
In good abignment & the knees in mde view the
plumb hne pames slightly antenor to a midline
through the knee. (This 18 the sams subject xho is
eeen 1n the front view in fig, 2)

Fig 44 hnee Flexton 3Moderate

Flexion of the knees s scen less frequently than
hyperextenson in cases of faulty posture, The flexed
poeition requires constant muscular effort by the
quadriceps. Rnee flexion in standing may rewult from
Thup flexor tightness. When hip flexors are tight there
must be compenntory alignment faults of the knees
or the low back or both The degree of lordos that
remlts if the knees are kept strught is decrensed if
the knees are flexed.
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Fia. 45 X ray of Knee in Marked Hyperextenson

This x-ray is of & subject who had a habit of
standing 1n hyperextension as a child. The plumb
line was suspended m line with the standacd base
pomt while the x-ray was taken. The casecttes were
placed between the lower Jegs and thighs during
the ungle x-ray exposure.

Fia 40 Correction of Hyperextenaion Faanlt
The above x-ray w of the same subect shown in
fig 45 Asan sadolt ahe has attempted to correct her
byperestenmon fault. The algnment through the
knee jont and femur are very good, but the tihia
and fibula show evidence of posterior bowing
Compare with fig 7
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Fio 48 Pronation of Feet and Knock knees
of Femurs The feet are moderately pronated thers 1s slight
The distance betwemn the latersl malleolus and ~ knock-knes pomtion, but no Intornal or extermal
tho foot board indicates s moderste prouation of rotation
the feet and the pomtion of the kotecaps mdlestes
& moderate degres of internal rotation.
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Fig 490 Feet Good, Kneea Faulty
The allgnment of the fest 18 very good but there
18 internal rotation of the femurs as indicated by
the paition of the patella. This type fault 1s harder
to correct by use of shoe corrections than one m
which pronation accompantes the Internal rotation.

.

Fie 50. Supnatod Feet

In the figure above, the weight  borne on the
outer borders of the feet and the long arches are
higher than nornal

The perpendicular foot-board touches the latersl
malleclus, but 18 not In eontact with the outer
border of the sole of the foot.

The pomtion shown fs the natural posture of this
sabject a feet, but the anterior tibial muscles show
80 clearly that it appears as if an effort were being
mads to Invert the feet.
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Fia 82

ALIGNAIENT

F1a 51 Pronation with Flattening of Arches

This figuro shows marked pronation of both feet,
flattening of the longitudinal arches, and the pod
tion of the toes fndicotes that the metatarsal arches
aro depreesed. The fanlty pomtlon of the feet and
Lnees results in a tormonal strain in which the long
murscles of the foot (which have their orlgin on the
tibin and fibula) are subjected to undus strain

Fro &2 Flat Loogitodina] Arches
Although the lengtudinal arches are very flat,
thers is less pronation and less associated faclty
mechanlez of the knes paaition in this subject then
{lustrated in the previous figure

Fio 53 Beginning Haltux 1 slgus
This sibject shows & beginning hallux valgus in
wlich the big toe deviates toward the midime of

the foot.

In later stapes thers tends to be a bony enlarge-
ment on the inner mde of the base of the big toe
resulting in & “bunion™
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Fio 51 Hammer Toes

This subject shows marked hammer toes with
tightness of the toe extensors the tendons of which
are cleatly visible.
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CHAPTER 111
JOINT AND MUSCLE ANALYSIS AND RELATION TO POSTURE

A i turbance of musele lialance particularly
3f 1t myolves major muecles of the lower ex
trematier and trunk wall be reflected 1in some
form of po<tural deviation \luscles that are
tight tend to pull the body segments to which
thev are attached out of ine Muscles that are
weak allow deviation of the body segments by
their lack of support

Just a<1nitinl weakness or tightoess of muscles
mav cause faulty al t #o faulty aligr t
may mve rico to adapnive weakness or tightrners
The appearance of the fault is the 2ame 1n etther
case raaking it imposmble to distinguish cause
and effect 1n this regard 1n established postural
faults

\ovements which strengthen or weaken
muscles are the means by which mosele Lalance
18 maintained or altered When an imbalance
existr evercises are umed as therapeutic meas
ures for the purposs of restonng muscls balance.

An analyms of the muscle and joint actions
occurring 1n vatous exercise movements and
an analyxs of the muscle imbalances present
1n vanousa tvpes of faulty posture are essential
to an understanding of the use of therapeutic
excrewse 1n correetion of postural faults

Ths chapter deals with exercises and pos
tural pomtions involving pnmsanly the rela
tionalup of the pelvis to the lower extremuties
and spine because the position of the pelvis
18 regarded as the Leynote n postural align
ment It mms to show the relationship of the
muscle actions which occur 1n exercise move
ments to the musele imbalances pretent in faulty
alignment 1n order to provide a sound bams for
prescribing therapetrtic exercines. One should not
preseribe for postural correction those exermses
which tend to increase the strength of alreads
strong muscles nor those which tend to put
undue load or tension on weak muscles
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Fra 55 Movements Involved in Double Leg-raising

Douable leg-ramng is 1 combination of two move-
ments a fimtion of the pelvis by the abdominal
mascles and flexion of the thighs on the pelvis by
the hip flexors.

A ahown the first phase of the movement a pos-
terlor tilting of the pelvia done by the abdominal
muscles. In this position the pelvis acts as & base
for the pull of the hip flaxor muscles.

B shows leg-ramng performed by an individual
whoee abdominal muscles are strong enough to hold
the pelvis in a posterror ti throughout the whole
movernent

C The pelvis m 1n & position of anferior (1 This
poration occurs when the strength of abdommal mus-
des is not sufficlent to prevent the welght of the
legs from tilting the peivis forward. The average
child or fermale adnlt cannot prevent such a tilt
from occurring at the beginning of the leg raining
movement The dotted fine shows that as the lagy
are raised, the curve In the back tends to be de-
ereased.

D ehows the pomtion of the peivs i a completed
leg-ralsing movement As thelegs approach the vert:
eal, the pelvis 1s pulled 1nto a posterior tilt by ten-
mon of the hamstring muscles as well as by sction of
the abdominals In the position lustrated the legs
have elightlv pamsed the vertical and the pelvis has

about completed s range of posterior tilt. This
might be the final position of the movement shown
in efther B or C

In lex-rainng the greatest effort iy demanded from
both the hip flexor and abdominal muscles when the
legs are pearly borizontal Here the resistancs of
gravity 11 madmal and nefther group of muscles is
in a pomtion of good mechanical sdvantage. Usually
the hip flaxors succeed 1n flexing the thighs oo the
pelvis, bat in moat casen the abdominal mascles are
unabls to keep the pelvis tlited posterlocly When
the welght of the lega tilts the pelvis anterforly it
means that the pull of the abdominal muscles has
been overcome and the muscles themeelves have
been subjected to undue stretch and strain

Because of decreaved gravitational renstance and
a gradnally mereamng mechanical advantage, the
sbility of the abdamimals to fix the pelvis {5 greater
as the legy approach the vertical As thw happens

In abdaminal muscle weaknem, leg-raising 1 not
2 safe movement to be used as an evercise. Even
mors harmful in the practies of asking an individual
to try to hold his legs & few mches above the floor for
a specified nurmber of seconds, as is done sametimes
1n pving achisvement tests. For a drscusslon of ab-
dominal tests and exercises see pp 70-83 and p. 128
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Fio 56 Three Stages of & Trunk-mmng \ovement
with Flemon of the Spure

In \ the action 13 chiefly trunk flerion brnnging
the sternum and publs clower to each other by rainng
the upper trunk and tilting the pelvis backward. The
active muscles are the abdominals. The hip flexors
are elongated by the postenor tiltiog of the pelvis
with the legs strmght

In B the pocition of trunk fleon is maintained
by the abdominals while the movement of Aezion of
{he pelris on the (hight 18 performed by the hip flexors.
Dunng thrs phas of the movement the lega may
oeed 10 be held down by an amistant to give better
firation for the action of the hup flexors and to
counteract the weight of the trunk

In C the subject has completed the normal range
of this trunk rawing movement After the upper
trunk has paseed the perpendicular gravity heips
in the action.

Fio 57 Three Stages of a Trunk-rainng Movement
with Hyperextennion of the Spine

Then done as Mustrated above, trimk-rinng 18
prmarily a Atp ferion movement throughout and is
accomplished by the hip flexors. Fixation of the legs
by an amustant 18 needed from the beginning of the
movement untll the weight of the trunk has paseed
the perpendicular This movement can be done by
a person with strong hip flexor even if the abdominal
muscles are paralyzed. Rainng the trunk 1 hyper
extenwon eauses an uncomfartable stretch of the
b 1 museles [y the rectus abd. :

A shows the movement begnming with hyper
extenson of the lumbar spine by the baek extensors
and flexion of the pelvis on the thighs by the hip
Bexors.

In B the hip flexors have continued to bring the
trunk upward. Gravity s largely responsible for
the hyperextenmon of the trunk. The abdaminaly
are on a stretch

Cﬂlﬂwlthnmmumutbeyondthamdmnga
Gravity asusts in hip flexian and the strstch on the
abdominaly is much reduced The hyperextension of
the back Is due to the actlon of the back rauscles
holding the trunk erect or may be doe to shortness
of back extensors.




Fio 58 Hip and Trunk Flexion Btanding

This movement 1 similar to the one shown n
fig 50C with the addition of a backward devhation
of the pelvis. The musclo action differs because of
the changed relation to gravity Hip and trunk
flexion are accomplahed by gravity and e controlled
releaso by back and hip extensors. The same muscles
that gradually Jengthen to lower the trunk actively
shorten to rmuse it.

Abdominal and hip flexor muscles are used only
1f the movement {s limuted by tightnese of posterior
muncles and an effort is made to pull downward
agninst such restriction

MOBILITY

(AL

Fia % Hip and Trunk Flexion
This movement is one which 18 sometimes recom-
mended a5 & meana of testing or exerclsing shdominal
muscles without hip flexor aetion. The theory 1s that
bending the Lnees relaxes the hip flexors sufficiently
to keep them from acting Inetend this degree of
Imee-bend places the hip flexors in & poettion of good
mecchanical advantage. The fration of the legs glves
them a good base from whieh to pull. (To confirm
the fact that they do go into action as soon a9 the
ahdomnals start to flex the trunk ane need only
palpate the superfictal hip fexors tendons.)
Compare this with fig 56A in which the hip
flexors are at a mechanical dimdvantage because
they are elongated and without fixation,
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Fic 00 Leg ard Trunk-rmimng in Cases of Para
iyzed Abdeminal Muscles and Strong Hip Flesors

As {flustrated In A above an individaal wath
stirong hip flexors can raise both legs even though
the abdomiml muscles are paralyxed. The subject
can camplete flemon of the hup joint but the legs
will not be raised through their normal are because
the pelvis has thited forward With laek of abdomunal
muscles there i no firation of the pelvis on the
thorax antenarly Fixation in a position of antenor
1t results when the spine locks in hyperextension

With very weak abdominal muscles and over
developed hip flexors, an individual ean come to a
wutting position 1f the legs are held firmly down and
the satject is allowed to do the movement quichly
asillustrated m B The hip flexors initiate the action
by flexion of the pelvm on the thighs and pull the
hyperextended trunk forward with the aid of mo-
roentum

— 7

e

Fro 01 Attempted Leg and Trunk ralaing in Cazes
of Btroog Abdominals and Paralysed Hip Flexors

As Mlustrated in A {f the hip flexom are paralyzod
an individual cannot lift the legs even though the
abdominal muscles are strong The abdorunal mus-
cles can have no ection on the thigh beeause none
of them cromsos the lup jont,

Under normal arcumstances the movements of
pelvio tilt and bip flexion both occur in double leg
mainng (Seo discumnon p 50 ) In the abeence of
hip flexors, only the abdominal action oceurs, namely
the posterior pelvie tilt.

As shown in B {f hip flexors are paralysed and the
abdominal muscles are strong an individual ean per
{orm only the trunk flemon part of the trunk-ralsing
movement

‘The pelvis tilts posteriorly as in tha normal initia
tion of tha movement (See fig 56A) but the lack
of hup flexora prevents the initiation of the second
phase of the movement, i.e flexion of the pelvis on
the thighs. (See fig. 56B )

The upper trunk is not lifted as bigh from the
table as in normal tronk flexion because the pelvis
tilts postenorly more than normal due to lack of
fixation by the hip flexors. (Ses last paragraph, p
55 for duscusslon of stabllization.)
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Fro 062 Movements Involved in Log raising F/@
Backward T8

The movement of leg rusing backward is & com
bination of two scparate metions one hyperaxten
slon of the hip joint as shown in A which is limited
to about 10 degrees and two pelvio tilt as shomn
in B The entire range of motion above tha first few
degrees 15 brought about by movement of the pelnie
In the prone pomtion the low back erector spinne
muscles are chiefly responsible for this antenor tilt
ing of the pelvis. These muscles are amisted to some
extent by the hip flexors on the sde of the stationary
leg,

The hyperextenmon of the hip and lumbar spine
are mitted almost mmultaneously and these two
movements are not separate stages m the motion
1f alight tightness exists in hip flexors, there i no
range of hyperextemsion in the hip joint, and all the
movement in the direction of leg-raising backward is C

“ plished by pelvie tit Fia 63 Hyperextenson of Hip Jomt,
with or withoat Hyperextenmon of Bpic
Fia. 63.

Asncenn A, the movement of trunh-raming back C shows & hyperextension of the spine &
ward combines hyperextension of the lumber spine joints 1n backward bending The backwerd du
and hyperextenslon of the hrp joint With legs sup- ment of the weght of the upper trunk b e
ported the lower leg is the fired polnt from which balaneed hy a forward doviation of the pelvd
the action tales place The hip extensots stabilize brings the hip jolnt into s postion of postural
the pelvis on the thighs s the low back muscles extenmon. If this movement i3 dooe forcefull
extend the lumbar spine secamplished by the back and hip extensors.

B shows posterior pelvic tilt (i.e. fattening the wise, the hyperextenusion of the spine s brought
Jow back) in the prone poddtion The movement s by gravity The abdominal muscles and (to &
accompluhed by the hip extemsors with asastance degree) the hip flexors gradually lengthen astbe
from the abdominsl muscles. The hip joints are in bends back and shorten to ralse It to a verties
& position of hvperestenvion tion.
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Fia 64 Attempted Leg and Trunk-ralmng in
Ca«cs of Paralyzed Back and 8trong
ip Extensor Muscles

In A the subject is attempting to Lit onc leg off
the table. The hip cxtensors are fully contracted
Inat the leg eannot be Lfted beeause the back muscles
are ynable to stabilize the pelme. The pelvis hay
becn tilted posteriorly by the weight of the log 1n
stead of being tiited antenorly as 1t would be by
normal back extensor action.

If the pelvs 1s atalulized by hnving the trunk
prone on & table and one foot resting on the floor
asvhown in B the hip extensor strength will extend
tho leg toward a horizontal pomtion

In C the subject i4 attempting trunk rabsing back
ward. Ila s unable to rabao bus trunk. The pull of the
Tup extensors tips the pelvis posteriorly and fleves
1be lambar spine

B

Fio 6o Attempted Leg and Trunk-raiang
Baekwnrd in Casen of Strong Back and
Paralyzed 1lip Extensor Muscles

A shows the subject attempting to lift hia leg off
tho table. The normai tendency of back muscles to
act with hip extensorain this movement resultsmthe
pomtion fMustrated Tho back contraets to fix the
pelvas on the trunk but since there 13 no strength in
the hip extensors, the leg cannot bo extended on the
pelyie. The unoppoeed pull of the back muscles re-
sults 1n hyperextenson of the hack and the hip
jount is pasuavely drmwn into flexion despito the effort
to extend 1t

In B the mbjeet m nttempting to raiw the tnmk
beckward Hyperextension of the spino 1s completed
but the tnmk eannot be Lited s high from the table
as it would be If the hip extensors could stabilize
the pelvix.

Similar examples of the effect of an unstable base
in redueing arc of motion are frequently seen 1
paralytic casca. The principle 1 mmple There is a
It to the ronge through which a muscle can pull
the bony part 1t 18 moving Muncles nsually work
from s fixed base a0 that when they shorten they
pull the moving part {oward the fised part The arg
of motion through which the part travels if the mus-
clo shortens eompletely is consldered the normal
rangs for that movernent. If nefther part to which a
musclo 18 attached  stabilired each part will move
toward ths other an the muscle shortera and nejther
part will be moved through ita full are of motion,
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Fia 60 Movements Involved in Leg ralsing

dewnys

Leg ralsing sideways involves abduction of the
hip astcen m A and lateral pelvie tilt as seen n B
Tl pelvas is tilted upward on the sde of the leg
being mised, and downward on tho mdo of the sta
tionary leg. Tho increase o range of leg ralsing
aen m B oas compared to A s the result of the
Iatern] pelvic tilt.

On the mde of the leg being rafsed, the hup ab
ductors perform the hip jont motion and, simul
tancously thelateral trunk flexors stebilizs the pelvis
To complete the leg museg the lateral trunk fexors

hike” the pelvis upward. On the other mde the

pelvis 15 pulled downward by the hip abductors,
which act in reverse to pull the pelvis toward the
leg rather than the leg toward the pelvis.

Fra. 67

Trunk raring sideways comlista of lateral trunk
flecton as ~cen 10 A accompanied by s tilt of the
pelvis on tho legy as acen in B Tranalated into torms
of Inp joint action tho pelie tilt that acoompanics
this trunk ramng toward the left results 1n abdue
tion of the left hip juint and adduetion of the rnght
The muscles chiefly respommible for the combined
moverents are the laternl trunk flexors on the left
the left hip abductors and the right hip edductoms.

The les must be beld donn to counterbalance the
weight of the trunk tut mu t not be held ro firmly a3
to prevent the upper lbeg from mon ing dlightly down-
ward to accommexiate f s tho dplacement downward
of the pels1 on that mdc

>
P s

c

Fia 67 Movements Involved in Trunk rabing
and Trunk-bending Sideways

C shows trunk bending sideward from s standing
position. This movement differs from the one In A
chiefly 1n that gravity causes the lateral flexlon in
stead of opposdng it Tho nght laternl trunk flevors
control the movement They lengthen gradually to
lower the trunk toward the left and shorten to ruso
it The pelvis shifts to the right to counterbalance
tho welght of the upper trunk s it moves to the
left of center In a forced movement the Jeft latera!
trunk flexors are brought into the action
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Fig 08 Attemptedleg and Trunk misngSidewnvs
in Carcs of Paralyred Lateral Abdominals amd
Btrong Hip Abductors

In A the szbject 18 unable to misc his log mdeways
through its whole arc of motion. The abduction of
the tlugh bas been completed by the hip abductors,
but the latera! trunk flexors have been unabla to tilt
tho pelvis upward to completo the moge of motlon
Due to the weakness of thess trunk muscles the
weight of the Jted keg tilts the pelvis downward.
(Sce discusmon of stabilimation last paragraph p
&)

A# xhown m B ths effort to raise the trunk mde
ways fafls camplctely The pelvis s tilted downward
toward 1bo leg as it should be in this movement
but the thorat eannct be rased sdewsys toward
the pelvis.

A
q ;
B8

Fia 0 Attempted Leg and Trunk ramngSideways

in Cases of Strong Lateral Abdominals and

Parlyzed Hip Abductors

In A tho subject 18 attempting to raiso hw leg
mdeways. The latern! trunk flexors, which normally
act ta finsh (tus movement act to imtmte ¢ when
hip abxluctor power s inadequate In tilting the
pelvis upward the lateral flexorn have drawn the
teg into tho posdtion lustrated Although the lex
may appear to bo ebducted 1t has actually dropped
into a pomtion of mavmum adduetion at the hip
{(about 10° beyond neutrsl) 1t i held in position by
tension of jount structures rther than by hip muscle
artion

In B the mubject is attanpting to do trunh-rasing
sidewnys The later] trunk flexom are fully con
tracted but the trunk cannot be lifted throagh it
whole arc of motlon beeause the hip abductoes are
mable to stabilizs the pelvie. (Fes duscusuion of
stabilimation, last peragraph p 55 ) The pelvs has
been tilted upward by the weight of the trunk wstead
of being tilted downward as it would be by normal
abductor achion.
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Fia 70 Thu figure shows the muscles attached
to the pelvis which are chiefly responsible for the
maintenance of good alignment of the pelvis in rela
tron to the trunk and legs The abdominals pall
upward anteriorly and the hamstrings downward
poeteniorly to counterbalance the downward pull of
the lnp Aevors antenorly andd the upward pall of the
low back mu-eles posteriorly

Fia 71 In this type of posture the chest Is dle-
vated and the pelvis 1s tilted antenoely resulting in
a lordosis pomtion of the back. The rectus abdominzs
musclo with attachment on the stemum and pubis
15 subjected to comstant streteh, end persstence in
thir podtion resalts in stretch weakness of thk
mu-che



]
JOINT AAD MUSCIE ANAL YRS

Fio 72. Lordosis-hyphoms Posture
Tius figure shows the pelva in & position of
anteror tilt, the hip joints 1o flexion and the low
irack 1n hyperextension or lordosm. The low back ex
tensors and up flexors are tight and strong while
the lower” abdominala and hamstnngs are stretehed
and weak

Fia 73 Postural Hip Flexion

This pontion results from a backward deviation
of the legs and a forward deviation of the upper
trunk with a compen<atory anterior tilt of the pelvis.
The inp jomnt posrtion 1s ane of flevion and the trunk
1310 hyperextenmon but to a lesser degres than n
fig 72.

Hip flexors tend to be shorter and hack extensora
le~a short than in the lordoms posture at the left.
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Fra 74 Flat Back

Fig 74 shows a ‘flat beck” due to excesave
postenior tilt of the pelvls. At tho hip jount the
pelvis is hyperextended on the thighs Mascle find
ings are less constant m thw kind of posture than
in other types. The most constant findlng Is o
tightness of hamsiring muscles which pall the pelvms
to posterior tilt Other common findings are shght
weakness of hip flexors, or back extensory, or both.
The back muscles may be very stroug and inflexible
however ax a result of occupational activity Ab-
domins]l muscles may or may not be strong Slight
kneo fleaon may be found with this posture due to
tighiness of the hamatnings

Fia 75 Postural Hyperextension of the Fips

In fig 75 tho pelvis and upper end of the lega
sway forward in relation to the feet, which reman
stationary This results in hyperextension of the hip
joint 10 the samo manner as does raiing o beg back
ward when the pelvia 1 fived. The pomtion is called
poslural kypereziension of the hap joint. The pelvis i
tiited slightly back. Thero 1 no increased antedor
curve 1n the lumbar spine, and henes there w no
lordosts. The loag curve in the dorsofumbar region
which fs due to the backward deviation of the upper
trunk Is sometimes mistakenly referred to as a lor
doms 1n this typo of posture.

This position fs hmited by and to a great extent
meintained by the tension of the anteror hip liga
ments and of the hrp flexor and (external) oblkque
abdominal muscles These muscle groups vsunlly
show stretchsrenkness The lower back and hamstring
muscles aro lfkely to be strong and somewhat short
In the upper trunk the oppomte conditions prevail
The upper back muscles show o stretch weaknem
and the “upper abdominals are likely to Lo strong.

e 74 Fra. 76
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Fra 70 Postural Addoction TRught Leg

Yrith a deviation of the pelvis toward the right
and a lateral tilt down on the left, the right hip s
n adduction and the position ls referred to as “pos-
tural adduetion of the nght leg In this type posture
the right gluteus medius 13 weaker than the left
The left leg 15 10 & position of “postural alxluction™
and the left hip abductor group enpeaially the temsor
{asaa lata, b often somewhat tight

Th pomtion of the nght hip resembles the
Trendelenburg ngn or gait

f’i,"gi,

Fia 77 Gluteus Medius Limp

This figurc shows the welght-beanng pomtion of
abduction awumed by the right leg in an individual
who has marked wesknems of the right gluteus
medivs This s 10 direct contrast to the hip jolnt
pondtion (fig 70) 1 an individual who has mild or
moderate weakness of this muscle Weight of the
trunk is thrust toward the affected leg so that the
body §s balanced over tle eenter of support
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F16 74 Flat Back

Fig 74 shows 2 ‘Aat back’ due io excemive
posterlor tilt of the pelvis. At the hip jont the
pelvis is hyporextended on the thighs. Muscle find
1ngs are less constant in this kund of posture than
m other types. The most constant finding ls a
tightness of hamatring muselen which pull the polvis
into postenior tilt. Other common findings are slight
weakness of hip flexors, or back extensors, or both
The back muscles may be very strong and infledble
however as » result of oocupational activity Ab-
dominal muscles may or may not he strong Slight
kneo flexion may be found with this posture due to
tightness of the hamstrnings

Fia 75 Postural Hyperoxtension of the Hipe

In fig 75 tho pelvis and upper end of the legy
sway forward 1n relation to the feet which remain
stationary Thm results in hyperextension of the hip
J0int in the same manner as does rammng & leg back
ward when the pelvis is fixed. The powtion is ealled
posiural hypereriension of the kip joint. The pelvis v
tilied slightly back. There is po increased antenor
curve in the Iumber spine, and hence thero is no
Jordosds. Tho long curve 1n the dorso-lumbar region
which {a due to the backward deviation of tho upper
trunk is somstimes rustakenly referred to as 2 Jor
doms 1n this type of posture.

This pomtion m Immited by and to a great extent
mamntained by the tensdon of tho antenor hip liga
ments and of the hip flexor and (cxternal) oblique
abdominal musdes. Thess muscle groups usually
show strotch-w eaknes. Tho lower back and hamstrmg
muscles are likely to be strong and somewhat short
Intheuppermmkthnuppoqtecondm\mlprmﬂ-
The upper back musclos show a stretch weakoess
and the ‘upper’ abdominals are likely to be strong.

Fia 7t Fia. 75
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Fra 70. Pottural Adduction, Right Leg

With a deviation of the pelvis toward the right
and & lateral tilt down on the left, the right hip is
1n adduction and the poution is referred to as ‘pos-
tural adduction  of the nght leg In this type posturo
the nght glutes medius 18 weaker than the left
The left leg is 1n & position of “postural abdaction
and the left hip abductor group especially the tensor
fascra lats 18 often somewhat tight.

This posmtion of the nght hip resembles the
Trendelenburg sign or gait

Fie 77 Gluteus Medius Lamp

This figure shows the weight bearing position of
abduction amurned by the nght leg In an individual
who bhas marked wenkness of the nght gluteus
mediws. This is in dircet contrast to the hip joint
poution (fig 70) in an Individual who has mild or
modernte weakness of this muscle Weight of the
trunk 19 thrust toward the affected leg so that the
hody is balanced over the center of support






CHAPTER IV
TESTS FOR MUSCLE LENGTH

\luecles have an mmportant role in supporting
skeletal structures but such support must he
provided without sacrificing mobiits Thus a
murcle muat be long enough to permut normal
mobility of the jointa and must bo short enough
to contnbute effectively to joint stabulity

The purposo of muscle length tests is to deter
mine whether the range of jomnt motion per
mutted by the musele length 13 normal lunited,
or excerave In dealing with problems of faulty
hody mechanics there 18 more concern with
muscies which are too tight than with those
which are stretched and more emphasms is
placed on the analyms for tightness hence thess
tests are often referred to as tests for muscle
Lightness

The five muscle-length tests which may be
consudered exeential in postural examunation are
dexenibed and 1illustrated 10 this chapter Ac
companying, the lustration which shows the
normal range of motion expeeted in thexe tests
m adults 19 a semes of illudtrations showmg
hmited or excesmve range of motion Explana

tory legends accompany the illustrationt In
cluded are
1 The movement of bending forward to
touch the finger tips to the toes with
knees straight to test for length of po-
tertor mu<cles including baek extencory
hamstnngs and gastroc-soleus
2 The straightleg ramng movement to test
for hamstnng length
3 The test for ten<or farcia lata tightness
4 Tho hip extenton test for hip flesor tight
ness
5 The arm over head extenmon movement
to test for tightness of the adductor and
mternal rotator group of museles
In the hine drawings uted to flustrate the
firat three of the foregong the same bawc figure
s ueed for the normal as for the faulty It is
ruggested that the render male a tracing of the
nommal figure 1 each group and ume 1t as an
overlay 1n order to male comparsons of the
positions of the spme and pelvis in the senes
of drawings
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Fro. 78. Normal Length of Back Hamsirmg and Gastroc-Soleus Musches

Note the hne of reference through the pelry
indicating & slight degree of posterior tiit. Note
also the eontour of the spine.

Fio "® \ormal Length of Back and Hamstring Vluscles, Tight Gastror Solens VMuseles

Thls figure is rdentical with fig 78 except that
the subject cannot pull the feet into dorm-flevion
because of tightness of the plantar-flexor group
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Fia 80 \ormal Length of Back and Gastroc-Soleus Muscles, Tight Hamstring Vuscles

Note the line of referenco through the pelvis
which shows that 1t is tilted moro postenody than
in the normal subject Exeept for the chango 1
pelvio tiit due to hamstnng tixhtness thw figuro
i identical with fig 78

ko 81 Normal Length of Upper Back Hamsinng, end Gastros-Solous Muscles, Tight Low Back M

This figure is identieal with fig. 78 except 1n the
low back remon. A tracing of the upper trunk of
Sig 78 supetimposed upon that in this figure will
show that the contour of the wplne Is exactly the
same In both although they appear quite different.
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Z
Fro 82 Btretehed Upper Back Slightly Tight Low Back Tight Hamstrings and \ormal Leagth of Gastroo-
Boleus Auncles

The excesuve flaxbility pormitted by the
stretehred upper beek musclen doos Htthe to eounter
act the low of reach caused by low back and bam
wnng tightnex

Fio 83 Atretehed Upper Back Shighthy Tight Low Back 8tretched Hamstrings, and N ormal Length of Gastroe
Soleus Muscles

Figures §2 and 83 are the samo eacept that the
teetched Lamstrnings have compen<ated for the tight
nere of the low baek 1n permitung this subject to
touch his toes.
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Fia 8% “ommal Length of Upper Back Vluscles Tight Low Back
Hamsiring, and Cnstroc-Soles Anacles

Fio 85 “\ormal Length of Uppcr Back Musclen Very Tlght Low Back VMuseles

Thus figare lustrates forward bending as it is
frequently scen in pamnlytie cases in which there is
scvere involvement of both lower extremitier Thia
degree of forward tilt of the pelvia on the femur does
not occur if the ham tring muscles have normal tone
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Fia 86 Normal Length of Right Hamstnng Low Back and Left Hip Flexor Muosles

The stright leg raising test is really a combina ments will affect the tost. Range of motion r» pormal
tion of hip fleon and alight postenor pelvio tilk if the angle between the leg and the table I about
\Muscle tightness which rest ncts olther of these move- 80 to 83 degre wmith the back flat

/M\/—\
ZJ_%\A;: *‘%

{ — 1

Fio. 87 Teht Reght Hamstring VMuscles, Normal Length of Low Baek and Left Hip Flexor Muscles

back and the oppoeite hip flexor mu~cleshave per
mitted the normal roige of go-terior pelvie titt.

Th~ figure | m restietion in the strught log
motang te~t | cou~e of ham tnog tightpew The low
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Fio 88 \ormal Length of Right Hamstnng Muscles Tight Low Back and Left ITip Flaxor Muscles

The restniction of the straight leg-ralsing in this podtron of anterior tilt when the left leg 18 held
figure & due to low of pelvic tilt not due to restnc down on the table The hip jount is flexed to the mme
tson of bip joint motion. The tightnem of low back degreo 18 m the normal leg mixing movement fig 86.
and opposite ip flexor muscles keeps the pelvisin a

Fio 80 Tight Right Hamstrning Muscles Stretched Low Baek and Left Hip Flexor \uscles

The hamatrng tightness in this figure i3 the same is a light lumbar kyphosts. hrough
The 1
ax that acen in fig. 87 but does not appear to ho as an increased are of ﬁm btc-lxscl.go(ml;’:‘h‘m‘lr.u:rut sed
marked. The pelvis s tilted to the extent that there pelvie tilt
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= ] 1

Fia 00 BStretched Hamatring Muscles Normal Length of Low Back Muscles

The thigh ia stabilized anteriorly to prevent knes
flenion. The figure demonstratcs an excesstve range
of motion

1

Tic 01 ~tretched Hametring Muscles Tight Low Back and Left Hip Flexor Muscles

The range of hip joint motton 1 identical with
that in fix 00 but the hamstring stretch 1s olrcured
by the presence of antenor pelvie tilt
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(-

Lo 02. \ormal Length Tenmor Fascia Lata®

‘Tho normal length of the tenmor fascia lata permits
the leg to drop in adduction toward the table as
Mustrated Obeerve that the lateral tnml oo tho
under side remaina in contact with the table

Fio 63 Tight Tensor Fascia Lata

n

A% reen 1n this figure 1f the leg fadls to drop when *[In thn t

| ext tensor fascis

- Pelvm is fixed 1t indieates a tightnoss of the blnation of the tensor fasciae l::r(:fe?mto ‘h[a.m,,.:n
>0r {ascra lata and Hio-tilnal band femoria) muscle and i o

the lateral thigh fascla into

which this muscls {nwerta]



MOBILITY

Fra 04 Normnal Length of Hip Fleaor Muscles

The itio-peoas, rectos femons, tensor fascla Inta
and eartonus compnse the hip flexor group. Tho
ability to touch the thigh to the table while the

back 1s held flat as ilnstrated shows normal Jength
of the hip flexor group

Fio 03 Tight Hip Iexor Muscles

The inabilitv to bnog the thigh down to touch
the tal }o indientes hip fSevor tightness
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Fia 0§ Reetus Femons Tightness

1f the knee crtends as the thigh is brought down
to touch the table there is evidence of rectus femors
tightoems. The remaining hip flexors have permitted
hip ectentlon and the tightness of the rectus femons
has been referred to the knee.
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Fre 87

Tho Mustration above shows the chief muscles
which by their length perrmt full range of scapulo-
humeral and seapular motion for normal overhesd
extennon of tho arm The muscles Included are 1)
pectoralis major 2) pectorals mmor 3) latisimus
dorsi 4) tereamajor 5) subseapularis, 6) rhombords.
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Fia 05. Teat for \Normal Length of Adductors and Internal Rotators of the Am

With the back flat the arms should rest easily on
the table near the head The knees are hent to insure
holding the back flat on the table

Fioc 99 Tightoess of Adductors and Interna! Notators of the Arm

The poution of the arms in 119 subjeet indicates
nodernte tightness of adductor and intemal rotator
narclen,

Although 1t 15 not an adductor or nternal rotator
€ the shoulder jmnt, & tight pectorslis minor may
estriet full overhiead extennion of the arm by hold
og the scapuls depresred forward. Slnce tightnew
A the munor may be present without noticeshble
ghitners of the other muscles, it m advizalls to
heek separutely for thr, The subject Lies supine as

fitustrated but with arms down at the mdes. Except
In cames of a fived Lyphom, the shoulders will lie
flat on the 1able »f no tightness s present 1n the
minor If the shoulders are tilted forward, the ex
amuner prewes downward on them and gauges the
amount of tightness by the resistance of the muscle
or the lack of mnge of motion. The influence of
tightnesa of the “upper” abdominal muscles in de
presving the chest should not be overlooked 1n this
test.






CHAPTFR V
TESTS FOR MUSCLE STRENGTH

\luscle atrength testing 1& a procedure for
evaluating the functional strength of muscles
The teehnique of manual musclo texting® 1
bameally tho same 1n cases of faulty posturoe as
n neuroanuscular conditions but the range of
weaknexs encountered 18 less and the number
of muscle tents that are of practical importance
15 contderabhy lesn

The autliors have repeatedly done complete
muscle texts on normal subjects and the results
have indicated that certam muscle groups tend
to show weakness which 18 related to tvpieal
faulta of alignment These muecles are there-
fore included in the rerten of teats which may be
regarded as the minimum eentinl teats o
po<tural csammation and are the muscles histed
on the postural eemmunation chart

\luscle texting 18 mportant not only n de
termuping which muecles are weak and 1n need
of strengthening exeremen hut also 1n determin
ing the need for supportive measures When
mild muxcle weaknens exists along with faults
of alimment the mdividual mav respond to a
program of therapeutie exereise without sup-
portive treatment \When the muw<le weshnew
ss moderate or marked the degree of weaknem
19 an indication of the amount of support necded
and re-evaluation of strength {rom time to time
rerves to indicate when use of supports may be
di~continued \lusele weakness may appest see
ondary to alignment faults or alignment faults
may appear secondan te weakness In the latter
care by making 1t posable to detect muscle
weaknes before alignment faults have become
hatntual or atructural muecle testing series as
a valuable ewd in provention of postural faults

The speafic function of each muscle 18 de
ternuned by the hine of pull of its fibers No two
murcles in the body have exactly the same line

A comprvbenn o discusnon of muacls testing may be

{oand 1w Mfuseles, Test gand Funetlon by H O and F P
headull Tho W Uiame & Willine Co  Raltimors 1910

of pull Thus whenever musclo weahness exisis
the performance of some exact movement 1%
affected or the stability of xome part of the body
14 impaired

A muscle test In dergned to Geolate as far
ax paxable the speaific action of the murecle to
be texted A test powtion 19 A powution m which
a part of the body 1 placed by the cxaminer
and held, if paxaible, by the subject \ test
morcment 11 a movement of a part through n
specified are of motion and 1n o specified diree
tion In general for tests of muscles wlich move
the extremities the subject 19 naked to hold the
part in o specified test postion agamst the pull
of gravity and against mawimum pressure ex
erted by tho exammer In the case of finger or
toc muscles however the weight of the part
is neghmble and the cffect of gravity can be
largely dieregarded.

A muxcle nluch maminins 318 antigravity
fest powition agminst this maxamum pressure 15
graded 100 per eent In mony coses 100 per
cent strength represents the ability of the musele
to hold the part agmnst sufficient pressure to
dieplace the bodv werht proamal to the tested
part

If the mu~cle holds an anti-gravity test pon
tion agninst medium pressure its grade i %0
per cent to 90 per cent 1f 1t holds against ming
mum pressure its grde 15 60 per cent to 70 per
cent A 50 per cent grade means that the ant
gravity test position can be held if no added
pressuro 18 exerted by tho exarmner This s the
most objective grado becaust the pull of gravity
i o constant faetor Becnuse muscle weakness
which grades lexs than 50 per cent 15 seldom en
countered m cores of faulty posture details
about ruch grading are omutted and it i g
gested that evalustion of muscles with leas than
50 per eent strength bo recorded as ‘weak
(It 15 ouly when the word ‘weal s used for

mally as & test grade that 1t is used with tlus
Limited meamng )
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In the came of antenor trunl muscles the
weight of the part 15 8o great in proportion to
the power of the murcles that the pull of gravity
alone s sufficient resistance and no additional
pressure 18 exerted by the exarmner Detailed
instructions for grading the trunk muscles are
included in the descriptions of the tosta

To sure accurate testing the examiner must
not permit substitution through assistance ;iven
to the musle being tested by other musacles
which have a mmular action This can be pre-
vented by careful adherence to axact test pom
tion or test movement and by applying presmure

in direct oppoeition to the line of pull of the
muscle

Pressure must be apphed verv gradually 1n
muscle testing Even = very strong muscle will
yield if presxure is appled suddenls

Tightness of oppomng muscles or of joint
structures may restnct ruovement and so limit
the range that the part cannot be placed 1o test
poation or move through the arc of motion.
In much camn grading is based on performance
through the existing range rather than through
norma! range of motion and grades are re
corded in parentheses to indicate that restnie
tion of the arc of motion 13 present
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Fia 100 Leg mhing Test for “Lower” Abdominal \[uscles

A person with 1009 lower abdominal muscles
is able to maintain the pelvis in a positron of posterior
tilt with the back flat while minng both legs from
the table. The figure above illustrates the beginning
stage of the movement At this stage the weight of
the legs 13 exerting & madmum pull downward on
the pelvis to rexist the upward pull on the pelvis by
abdominal muscles. (The rectus abdominis and ob-
Diquus externns are chiefly responuble for the pelvic
fixation during this movement.) The narrowmg of
the costal angle indi that the oh!
is contraeting.

If the subject ls unahle to tutiate leg-ralsing
without allowing the back to arch the legs are
brought (with amistance) toa nearly vertical position
and the subject i1 ashed to hold the back flat while
slonly lowering the legs. The angle between the legn
and the table when the back just begins to arch off
the table 11 we~d to determine the muscle strength
grade. If the angle is about 80° the grade 14 509,
1f about G0” the grade 1s (0<% 1f about 40° the grade
u 80° (Fig 114 shows the arching of the back dus
to faiture of the abdominal muscles to stabilize the
pelves duning a leg-raisng test )

When the lower abdominal test is given to
patirnts with back pain an effort i+ made to avald

strain on the back. The attempt to do double leg
minng is omitted, and the test s done by checking
for pelie tilt durmg leg lowenng an deseribed above.
Also in mich cases, the arms are urually crossed on
the chest mstend of placed under the head as -
lastrated.

It will be noted that the rectus abdomims 18
being mentioned as one of the museles primarily con
cerned in both the “upper’ and “lower’ abdaminal
tests. This does not mean that the action 18 confined
to the upper and lower halves of the rectus re
spectively The terms “upper” and “lower’ refer
not to location of the muscles, bat to the section
of the tronk which 1y chiefy involved in the move-
ment For a more complete analysis of double leg
raning see pp 50 and 53

The 1009, standard for lower abdommal muscles
in pnmarily a standard for adult males. For other
individuals normal strength according to age may
be conmdered as follows Infants, test not used age
+-12 60% to 70% age 12 to adults, 70% to 80,
adult womsn 0%,

The tests for strength of “upper’ and “lower’
ubdumlmlmmduunlmpa-tmth:nllmﬂmpm—
tural emmmations,
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10 101 Trunk raming Test for Upper' Abdominal Mascles

‘This figure shumw t% 0 stages 1n the movement used
to test the upper ahdominal muscles The starting
pomtion 13 supine with the hands clasped behind the
head and the pelyi tilted baekward to flatten the
low back againet the table

Figure A shows fledon of the trunk completed
{primarily by the action of the rectus abdeminn

and the obliquun internus) The subjeet shonld came
to this podtion without ferking ralalng first his
head and then hss shoukders. Through this are b
feet should not eome up from tho tabls, but nelther
Arould they bo beld down by an assietant.

The change In the ecsial angle as abdominal test
movements are dons indientes which of the obligoe
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musclen 1# acting In this test the increase of the
angle indieates that the internal chhique muscles are
acting beeaure the nbs flare ontwan!

1n B the primary movement is flesion of the trunk
oa the thighs by tbe hip flexora. (The oblruus ex
ternus jours the internus and rectus in completing
and maintaining flenion of the trunk.)

In the second rtage of the movement the kg
may be beld down by an asastant if the weight of
the legs docn not counterbalance the weight of the
trunk.

The arms, as illustrated, are in a poetion for a
1005 trunk-raidng test A grade of 505 is gven
if the movement ean be completed with the arms
folded acrom the chest. In the GOG}, test the arme
are evtended dugonally forward dunng the move-

rment For the o0S; test the same arm poition 15
nscd asfor the G0, tost but the 7th cervical vertebra
i lifterd only about 4 to ) inches above the table

If the subject who has normal flexibiity of hre
bark s unable to perform the 0 test the mu«clen
aro graded weal  If the baek muscles are very
tight it must be deternuned whether abdominal
weaknens or back tightness has prevented comple-
tion of the tent movement For further analyms of
the trunk raivng movement ree pp ol and 53

Grades for different age levels whieh may be con
sdered normal 1n the trunk raising test for  upper’
abdominaly are as follows Infants and very young
children test not uved age 4-3 409 to 607 age
68 607, to 809, age 0-12 80T to 1005, over
12 years, 1005
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Fia 102 Trunk mbdng Test for Obllque Abdominal Muscles

The hgure shows the poution for tho 100% oblique
trunk-rabdng test Tho examiner places the trunk in
the exnct test pomtion of flexion and rotation and
aska the subject to hold that pomtion If the strength
of the museles Is 100%, the trunk will not drop or
shift out of position When the trunk 19 rotated for
ward oo the nght as illustrated the diagonal fibers
of the right external and left internal oblnque muscles
are chiefly used If the left side 1 rotated forward
the left external and rght internal oblkue muscles
are ueed

The legs must be stabilized by an assistant durmg
the prrformance of this test and hip flexor atrength
muyt be adequate to rtabilize the pelvis in this test
poution For an 807 test the arms are folded 0
chest aml the houlder bs beld only a fer

ahove the table. For & 60% test the arm aro ex
tended forward and the lower shoulder o barely
lifted from the table. The 50, test does not involve
ramsing the trunk. With the examiner giving moderate

" nst a di Ty & d pull of the
subject's arm, the crom-sectional pull of the obilque
abdominal muscles shoukl be very flrm on palpation
and should pull the costal margin toward the op-
posite ilinc crest The test may aho bo done by
applying pressure against the thigh with the leg
in aboat 60 degroes hip flexion The obliques should
then pull the iliac crest towanl the opposite costal
margin

The f the obliquo abdominal muscles Bt
mos 1 casew of acoliows,
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Fra 103 Test Aovement for Lateral Trunk Flexor Muscles

The pomtion shown Iy the final stage of trunk
rabng mdeways. The movement starts with the
patient lyng on hus wde The upper arm 1 held
along the mde of hus body (The fingers are closed
n & fiat ta keep the wubject {rom assisting by pullmg,
with the hand on the thigh.) The lower arm is folded
across the chest and the hand rests on the upper
shoulder 4» Mustrated, piliows are placed on top
of and between the legs to prevent the discomfort
of one leg presmng on the other The subject raises
the trunk by lfting first the head and then the
dhoulders mdeways There ehould be no retation of
the trunk. As the movement progresses the upper
nde of the pelvis tilts downwand and the upper leg
sliden downward s lttle to mccommodate for the
changs in pelnie pomtion. The cxaminer 1n hus effort

to stabilize the legs, must not prevent this adjust
memt.

The abillty to do thi test movement correctly
depends upon having a full range of motion m 1ateral
trunk. flemon as well ex upon having sdequate

The lateral trunk flerors are graded 1009 i the
costa] margin can be brought elose to the e crest
If the Jower shoulder 1 ralsed about 1 inches from
the table the mnecle grade 1 B0%,. If the shoulder
ix ramed only 1-3 inches from the table the grads
in 509-60%. If the trunk fails to move throngh the
full are of motion the examiner must determine
whether the pnimary reason 15 weakness of the mus-
cles being tested or tightness of their opponenta.
The tests for strength of lateral trunk flexors are
important in eases of lateral peivic tiit and scotrosts.
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Fia 102, Trunk-raumng Test for Obliquo Abdominal Muscles

The figure thows the postion for the 1009 eblique
trunk-raunng test The examiner places the trunk in
the exact test posltion of flewon and rotatien and
asks the subject to hold that poution If the strength
of the mucles 1 100<% the trunk will not drop or
shift out of posttion. When the trunk is rotated for
ward on the nght as lustrated the dingonal fibers
of the nght external and left internal oblxque muscles
are chiefly ueed. If the left nde is rotated forward
the left external and nght internal oblique musdes
are uted.

The legs must be rtabilized by an asastant dunng
the performance of this test and hip flexor strength
must be adequate to stabilize tho pelvis in this test
poaition For an 8077 test the arma are folded on the
chost and the choulder is held only a few inches

above the table For a 00% test the army are ex
tended forward and the lower shoalder i1 Larely
lifted from tho table, The 509 test does not mvolve
raimng the trunk With the examiner grving moderate
remstanee against a diagonally downward pull of the
subject 3 arm, the erows-sectional pull of the oblique
abdominal muscles should be very firm o palpatioa
and ehould pull the costal margn toward the op-
posite lllag crest The test may also be dooe by
applying prewure againet the thigh with the g
in about 60 degrees hip fledon The obliues should
then pull the ihac ereat toward the opposite costal
margin

The test of the oblique ahdominal muscles is
most important in cases of scoltonls
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¥10. 103 Tent Movement for Lateral Trunk Flexor Muscles

The pomtion thown s the final stage of trunk
raimng mdeways. The movement starts with the
pstient lying on hs mde The upper arm is beld
along the wde of his body (The fingers are closed
m a fist to heep the subject from awasting by pulling
with the hand on the thigh.) The lower srm is folded
acrom the chest and the hand rests on the upper
shoulder As illustrated, pillows are placed on top
of and between the legy to prevent the discomfort
of ooe leg preweing on the other The subject ratses
the trunk by lifting first the head and then the
shoulders srdeways. There should be no rotation of
the trunk. As the movement progresmes, the upper
side of the peli1s tilts downward and the upper leg
sbdes downward a little to accommodate for the
change 1n pelvic pamtion. The exanuner in hiv effort

to stabilize the legs must not prevent thrs adjust
ment.

The ability to do this test movement correctly

depends upon haviega full range of motion in lateral
trunk fletion as well as upon having adequate
strength.
The lateral trunk flexors are graded 1007 if the
costal margin ean be broeght dose to the fliac erest
If the Jower ehoulder in raimed about 4 inches from
the table the muscle grade o 807 If the shoalder
is raived ouly 1-3 inches from the table the grade
14 509,-00% If the trunk fails to move through the
full are of motion the examiner must determine
whether the primary reason 1 weaknes of the mm-
cles being tested or tightnes of their opponenta.

The tests for strength of lateral trunk flexors are
important in cases of Iateral pelvic tilt and scolioss
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~ Fia 101 Test for Back Extensor Muscles
contlnues to stabilise the lower logs with the other
hand

The back cxtension movement is dooe as illus-
trated If the subject can hold this position againat
madmum pressure exerted downward on the upper
dorm] spine by tho examiner the grade w 100, If
the poartion is held agninst slight preesure the grade
is 80% If the subject almoet completes the full
moverent the grade 19 60%,. If he rmuses high enough
to lift the lower end of the sternum from the table
the grade 1 507,

While exerting pressure on the upper back with
one hand for the 1009% and 80%, tests, the examiner

The low back extensors are seldom wesk In cnves
of typical faulty posture. However since tho erector
spinae muscles are the most tmportant of all the
trunk. muscles, 1t w necessary to detect weakness
when it existe. For this reason and because the
routine examination of back extensors will dispel
the mwtaken ides that most pamful low backs are
‘weak” ths test 18 ncluded m the group for postural
cavca.
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Fio 105 Test for Berratus Anterior

The scrratus anterior holds tho seapula dose to
ths rib eage and rotates the wferior angle of the
scapula forward. The sitting posltion iltustrated 1=
one of several which may be used for testing thus
musele The arm 1s placed in about 120° fledon and
the subject aaked to hold the pomtion while the
ewminer exerts downward pressure on the upper
arm and backward pressuro on the scapale. If the
scrratus anterior 14 weak the inferior angle of the
scapula will rotato medially and the whole vertchral

border of the seapuls will stand out from the rib
cnge the subject will be unable to hold the test
pomtion becauss of lack of adequate scapular sta
bilization

Tents for strength of the serratus anterior should
bo done in eases of faulty scapular position ar in
came of pain in the arex of the rhombotds since the
latter may ahorten and be painful in canes of ser
ratus » eakoest.
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Fia 108 Test for the Paoas JMajor

The subject 18 1n & supine position The esaminer
places the leg to be tested 1n a poaition of lup Bevion
shight abduction, and slight external rotation, and
asks the mibject to hold that poation while he
presses downward and slightly outward on the lower
leg The eamuner stabilizes the opponte hip

The test for pwoas major Is of particular Impor
tance in cames of anterlor deviation of the pelvls,
lumbar Lkyphosis or lumber scalioms. Weaknest
tends to be bilateral 1n cases of humbar kyphoss,
and unilatera]l m cares of lumbar scoliome.
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Fra 100 Test for Gluteus Medns (Postenor Part)

The subjeet lles on his sikle with the underneath
leg flexed at the hip and knee The upper leg which
is the one to be tested 13 placed 1n abduction, slight
extermion, and alight externa! rotation by the ex
amuner and the subjeet 18 arked to hold this position
against premsure. Then the examiner uses one hand
to help stabilize the pelvis while with the other he
presecs dowmnward and slightly forward an the lower
part of the keg Attempts by the subject to substitute

by rotating the leg back 1nto & neutral position, by
rolling the upper hip backward or forward or by
bringing the thigh into fletion are commoa. The grade
should be determuined by the ability to hold against
varying degrees of pressure in the demgnated test
posdtion.

Tests for glutens medius strength are of particular
importance 1n eases of low back pain and In cases of
faulty alignment of the lower extremity
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Fia 110 Test for Gluteus Maumus

For this test the subject 1 1n 2 prone position
With the knee bent to 90* or more the thigh is raised
several inches nbove the tabls and the subject is
asked to hold this position as downward pressurs
exerted by the examiner on the lower part of the
postenor thigh

Teatmyg for strength of the glutews matimus bs of
particular importance in cases of anterior pelvio titt
and in easen of coecyalgin. T eakness may be present
in the type posture Mustrated n fig. 73.
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Fra 111 Test for Hamatring duscles

With the subject prone the knee is bent to about Test for strength of hamstrings is of speraal im
2 43 angle. The subject is a ked to mamtain the portance in eases of anterior pelvic tilt and hyper
position of knee flexion a1 the exarmuner exerts down extenvion of knees,
ward pressare on the back of the ankle
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Fia 112 Test for Soleun

The subject s prone with the knee fleved to at
leact a 00° mangle The foot 1s placed in plantar
flexson and the subject 13 asked to hold that pomtion.
The examiner provades support for the leg with ope
hand while with the other be exerts pressure to pull
the beel plantarward.

This test is Important In examination of eases m
which there 1s & deviation of the body forwanl from
the plumb line. It is also adviaable to test this
muscle 1n casea in which there 15 #n Increase m the
helght of the longitadinal areh.



TESTS FOR MUSCLE STRENGTH

Fio 113 Tests for Toe Flexor Bluscles

The test movement for the flexor hallucls longus
1 fleon of the distal jount of the big tos The sub-
ject attempts to hold the pontion as the examiner
applies pressure against the distal phalanx.

For the flsvor digitorum longus, the subject bends
the distal joints of the 2nd, 3rd -{th and 5th toes and
holds against pressure by the s\aminer

In pronation of the foot, weakness fs frequently
found 1n these two murcles. They are more often
weak on the left than on tbe right because the left
foot 15 geperally moro pronated than the nght

The flevor brevis 18 tested by having the subject
flex the tocs and hold against pressurs applied to
the myddle phalant.

The test for flevor brevis Is important {n caves of
Jongitudinal arch strun A pownt of acute tenderness
m often obeerved at the place of ongin of thus muscle
on the os calews.

In the test for fledon by the lumbricales the
wubject flexes the metatarsal-phalangesl jounts of
the four cuter toes and holds while preesure 1w ap-
plied against the proumal phalanges

Tests for strength of lumbneales are particularly
importaot 1 cases of metatarsal arch strun and in
cosey of bammer toes






CHAPTER VI
PROCEDURE FOR POSTURAL EXAMINATION

Posture cxamination conmsta of three essen
tial parts 1) examination of the alignment in
standing 2) tests for fledbibty and muscle
length and 3) tests for muscle strength

EquirsexT

The equipment used (see fig 115) conmsts
of the following
rosTURE BoARDS Thexe are piywood boards on
which foot prmts have been drawn Buch foot
prints may be pamted on the floor of the exam
ining room but, the posture boards have the ad
vantage of bewng portable
riuws Lixe The plumb hne is suxpended from
an overhead bar and the plumb bob is hung
m line with the pomt on the posture board
which indieates the standard bese pomnt (See
Chapter 1)
FOLDING RULER WITH 8PIRIT LEVEL. This 15 used
to measure the difference in level of pastenor
ibac rpunes It may alwo be used to detect any
differences 1n shoulder level A background wmth
squares (as shown 1 many of the photographs
m Chapter IT) 12 & more practical aid mn de
teeting, differences 1n shoulder level
8ET OF BIX pLoCks 4 X 10 of the followmg
thickneees § § & }° § 17 These are
used for the purpose of determimng the amount
of Ift needed to level the pelvis lnternlly Ths
menans is preferred to the use of leg length meas-
urement for this purpose (sec discussion p 67)
rLEsH PEACIL. The penal 1s used for marking
the sptacus processes in order to obeerve the
ponation of the spine 1n cases of Iateral devia
tion.
TAPE MEASURE This may be used 1n taking leg
megyurements and for measuring the limuta
tion of forward bending 1n reaching finger tips
toward toes
CHART FOR RECORDING EXAMINATION FINDINGB
(Beep 90)
AFPROPRIATE CLOTHING fuch a8 A two-piece
bathing mnt for grls or trunks for boys should

be worn by subjects for a postural examination
Postural examination of school children is un
satisfactory when attempts are made to examine
children clothed in the ordinary gym suits

In hospital clinics, gowns or other suitable
garb should be provided

ALIGOIENT I STANDING

The subject stands on the posture boards
with his feet 1n the poution indicated by the
foot pnnts

Anterior View

Observe the pomtion of the feet kmees and
legs Toe pomtions appearance of the lonp
tudinal arch alignment in regard to pronation
or supination of the foot rotation of the femur
as indicated by the pomtion of the patella
knock knees or bow legs should all be noted
Any rotation of the head or abnormal appear
ance of the ribs ehould also be noted Findings
are recorded on the chart under ‘Segmental
Algnment

Lateral 1 1ew

The relationship of the body a8 a whole to
the plumb-hne 18 noted and recorded under

Plumb-Line Tests 1t should be observed from
both nght and left mdes for the purpose of de-
tecting rotation faults. Such descriptions as the
following may be used in recording findings

Body antenor from ankles up  ‘pelvis and
bead antenor  good except lordoss ‘upper
tnmk and head postenor

Segmental alignment faults may be noted with
or without the plumb-line Observe whether the
Lnees are in good abpgnment byperextended
or flexed note the pomtion of the pelvis as seen
from eide view whether the antero-postenar
curves of the epine are normel or exaggerated
bead pomtion forward or tilted up or down
chest poxtion whether normal depressed or
elevated and the contour of the abdominal wall
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Findings are recorded on the chart under ‘Seg
mental Alignment

Posterror | 1w

The relation hip of the bedy or parts of the
body to the plumb-line are expresced s good
or a« deviations toward the nght or left and
are ro recorded on the chart From the stand
point of regmental alignment one should ob-
rerve the feet noting the alignment of the tendo-
Achilhi« postural adduction or abduction of the
leg« relative height of the posterior fliae spines
Iaternl pelvic tilt Iateral deviations of the spine
poution of the shoulders and of the scapulae
Rotation of the spine or thorax may be observed
with the patient bending forward Findings are
recorded under ‘Segmental Ahgnment

TEesTs FOR FLEXIBILITY AxD VUBCLE
LenetH

In this group of teats are included the texts
for muecle length ax descnibed jn Chapter IV
Findings are recorded on the chart m the space
provided Forward bending is recorded as “\or
mal Limited or “Normal 4+ withthenum
her of inches of deviation from ar bevond the
toes recorded On the chart BL indicates
baek HS hametrnngs and ‘GS  gastroc
roleut An “\ 1sured to indicate which of these
muxcles 1 tight 1n ease of himitation (See fig
101 regarding normal for vanous« ages in this
test )

Forward bending mav be cheched in the
atanding ax well as mtting poution but the
authore conader the test 1n mtting as the more
indieative of flexanlity If fledhility 15 normal
in mtting and limited 1n standing there 18 ueually
rome rotation or lateral tilt of the pelvs rewlt
ng 1o rotation of the lumbar spme which 1
turn re~tricts the flexion mn the standing pom
tion

Finding< 1n regan! to the arm over head ex
tention tests are recorded o normal or limited,
and if hmited o  bght moderate or marked
Hip flevur and tensor faxca Iata tightnew are
dexenbed 10 hike manoer

Trunk exten jon 1 the movement of bach
ward beriing and 1 done 1n the rtanding po-1

tion to differentiate the flembility test of the
backh from the strength test of back muceles
(as done In the prone position) Normally the
back should arch in the lumbar region If hy
perextension 19 lumited the patient may try to
amulate the backward bending by flexing hs
knees and leaning hackward Kpees should be
Lept straight dunng the test

Lateral flemionn movements are used to test
for Iatera! flexibility of the trunk The length
of the left lateral trunk musrcles permits range
of motion for trunk bending toward the nght
and vice versa In other words if flexibility of
the trunk toward the nght 1s Lmited 1t should
be interpreted as some murcle tightness of the
left Iateral trunk muscles unless of courme thers
18 the element of limited spwnal motion due to
Iigamentous or jont tightness

Among other things the variation among 1n
dividuals in length of torso and in space between
the ribs and ilc crest make for differences In
fleqlity It 1s impractical to try to measure
the degree of lateral flemion Range of moton
1s conudered to be normal for the individual
when the rib cage and iliac crest are closels
approximated in side bending

\oecre Strexorr Tests

\urcle tests esential 1n postural examuna
tions arc described i Chapter V' They inelude
tests of the ‘upper ‘lower and oblique ab-
dommunal Iateral trunk flexors back extentors,
middle and lower trapemus serratus antenor
gluteus mediny gluteus manmus hamstrngs
hip flexors roleus and toe flesors.

In problems of antero-posterior deviations 1n
postural alignment 1t 15 espectally mportant
to test the abdominal muscles back muscles
the hip flexors and extensors and the eoleus
In problems of Interal deviation of the spine or
lateral tilt of the pelvis it 14 expeaally important
to test the oblique abdominal muscles lateral
trunk flexors and the glutcus medius

Lateral and antero-postenor devations of
alignment are frequentls found 1n combination
and most of the above tests are then indicated
as a part of the examination
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Lea Le~arit \[EASURFUFNTB

Ro-callel  actual leg length s a measure
ment of length from the antenor-superior spine
of the 1hum to the medial malleolus. Obvioushy
ruch a measurement 1= not an abeolutely ac
curate determunation of leg length becauso the
pomnts of measurernent are from a landmark on
tbo pelvas to one on the leg Since 1t 18 impossble
to palpate a point on the femur under the ante
nor mupedor spmé 1t 13 necessar) to uso the
landmark on the pelvis It hecomes necemsary
therefore to fix the alignment of the pelvis in
relation to the trunk and legs before taking
meavurements to insure the samo relationshup
of both extremuties to the pelvis Pelvic rotation
or lateral tilt will change the relationship of the
pelvie to the extrenuties enough to make a con
mnderable difference in measurerent To obtain
as much accurncy as poesible the patient lres
supine on A table with trunk pelvis and legs
in straight alignment and legs clore together
The distance from the antenor supenor spine
to the umbilicus 18 measured on nght and left
to check against lateral pelvie tilt or rotation
If there 15 a differcnce 10 measurements the
pelvie 13 [eveled and any rotation corrected so
far as posable before Ieg length measurcments
aro taken.

“Apparent leg length 15 a meamurement from

the uminlicus to the medial malleolus Thus type
of measurcrnent 18 more often & nouree of con
fusion than an aid 1n determining differences in
ength for the purpose of applymng a hit to
torreet pelvie tilt The confumon ankes from
the apparent reversal of the picture between
standing and Iving which oecura when the pelvic
tilt 13 due to muscle imbalance rather than actoal
leg length difference In standing a weakness of
the night gluteun medius allows the pelvis to
deviate toward the right and nde sbghtly up-
ward gving the appearance of a longer nght
leg If the postural fault has been of long atand
g there 15 usually an a=ociated imbalance 1n
the laternl trunk muscles 1n which the nght
laterals are stronger than the left

In Manding o fault in ahgnment will result
from the lach of support of a weak muscle wlich
should mupport the lower extrermit) or pelvis

fn Iving o fault in alignment will moro often
rerult from the pull of & strong muselo In the
supine porition an individual who has the type
of imbalance describedd above (1€ o weal nght
medius and strong nght laterals) will tend to
lic with the pelvis higher on the nght pulled
up by the atronger lateral ahdominal muscles
This poation m turn draws the nght leg up so
that 1t appears shorfer than the left

It is recommended that the need for an ele
vation on a shoo be determuned by mearure
ments 1n the standing rather than lying poaition
The boards of vanous thicknesses (see fix 115)
aro used for this purpese

INTERPRETATION OF TEST Frxninaes

In the usual ease of faulty posture the pattern
of faulty body mechames as determuned by the
abgnment test will be confirmed by the mus=cle
teats 1if both procedures have been accurate
There rany be at timer however an apparent
diserepancy 1n test findings The inconmstency
may be based on such things as the following
the effects of an old winjury or disease may have
altered the alignment pattern particularly as
related to handedness patterns effects of a
recent illness or injury may have been super
1mposed on an established pattern of imbalance
a child with a lateral curve of the spine may ben
a transition stage between a C-curve and an
S-curve

Except In flexible chuldren the postural faults
eeen at the time of examination will usually
correspond with the habitual faults of the n
dividual. With children it 13 necexsary and ad
visable to do repeated tests of abgnment and
to obten wnformation regarding the hahitual
posture from the parent and teacher who sees
them frequently It m alto advisable to Leep
photographic records of children s pasture for o
really worthwhile evaluation of postural changes
mn growlng cluldren

It 12 of particular unportance that girls be
tween the ages of ten and fourtcen have peniodae
examination of the spine beenuse more spinal
curvatures occur in girls than in bovs and they
usually make their appearance between these
ages
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Fia 114 Thotographs showing faulty alignment
Dmitatim of motion in Benbibty tests and ab-
doeainal muclo wealness Exarmumation findings on
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this cass are recorded on the Postural Examination
Chart on the opposite page
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CHILDREN'S HOSPITAL SCHOOL
TOSTURAL EXAMINATION CHART
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Fio 113 Equipment Used 1 Postoral Exnminations

8et of mx blocks, ruler mth spint level plamb
lipe tope mensure flesh pencil chart, and posture
boards
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TREATMENT






CHAPTER VIT
PAIN ASSOCIATED WITH FAULTY BODY MECHANICS

I ton of bodv mechames® requires
adherence to the defimtion of pertinent
according to their use 1n mechanies, ex

when ruch 14 not 1n acconl with recog

medical usage The termedefined below are
1al 10 the dizcumon of prin and treatment
1tien to faulty hody mechames

sg10am force that tend« te distort a hody

v e 1n the direction of eaither pulling apart
rweing together Thus eheletal structures
bonct and higamenta) may be xubject to
or they may transmut a stress

1pression i the force (or stres<) that tends
irten a body or aqueere 1t together

wion 1< the force (or stress) that tends to
wn a bodv or pull 1t apart Thus compren-
und tenion are oppesite 1n meaning

1n will be used to mean the effect of an
ous tension  This 1% 1n accord with medical
bat deviates from the uso in mechanies in
1 strain refers to the force wluch tends to
m a bady or change 1ts dimensons

wtness i« the result on muscles or igaments
100 1njunous tenmon It implies a stato m
trlack 1 taken up to rome degree Becau<o
e clastimty of normal muscle there ovists
ge 1n which tautnes s slight modemte

arked In shortened muscles the range s
:d and tautnem appears before the motion
rogre~~cd to the normal limut of jont range
retehed muscles the part moves to the outer
of the mnge of motion before the muscles
¢ ven taut Beyond the point of marked
1e53 added tension results in strain

‘dch menns to elongate or oxtend 1n length
*h wealness 13 the effect on muscles of re
ing in an elongated condition beyond the
ral phymologieal rest poution but not be
| the normal range of muscle length

B term body mechamics 5 used 1n this t xt with
1 reference to the skeletal and muscular systems

Orer-streteh 1a streteh bey ond the normal range
nfforded by the muscle length

Shorineas or {ighiness nre used interchangeahly
to denote a ’light to moderate decrease 1n muscle
length movement in the direction of elongating
the muscle is limited Contracture* rofers to a
marked decreaso in muscle length resulting in
an almost completo laxs of range of motion 1n
tho direction of elongating the muscle Irrerers
1blc contracture 18 one which cannot be released
by treatmont because olastic tissue has been
largely replaced by 1nelastic tissue

Throughout this text it 15 assumed that the
role of fascia in relation to the muscle 18 of bame
importance The related function of muscles and
lignments Is also important The following de
acriptions from Gray s Anatomy (1048 edition)
aro cluded to mahe these relationships self
evident

LicasENTs “composed mainly of bundles of
white fibrous tissue They are pliant and flex
ible s0 as to allow perfect freedom of move-
ment but strong tough and inextensible so
as not to yield readily to applied force Some
Lignments conmst entirely of yellow elastic tis.
suc as the lignmenta flava which connect to-
gether the laminae of adjacent vertebrae In
these cases the elastieity of the lignment 18 in
tended to mct as a substitute for museular
power

SurEnrr1cIAL Fasoia  found immediately be
neath the integument over almost the entire
surface of the body It connects the skin with
the deep fasca Composed of white fibers
and yellow elostic fibers

Deer Fascta  a dente inelastic fibrous
membrane formung sheaths for the muscles and
in rome cases affording them broad surfaces
for attachment The deep fasciae asmst the mus-

The sord contractore b Dot used
sense that physlologlsis e 1t bers n the same
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cles 1n therr actions by the degres of tension
and pressure they make upon their surface the
degres of tenston and pressure 18 regulated by
the associated muscles as for instance by the
Tensor fasmae latae and Glutaens maximus in
the thigh by the Biceps in the upper and lower
extremities and Palmana longus in the hand

Pary MEecmanisus axp TREATMENT
IxpioaTIONS

That faulty body mechanies ean cause pain
ful conditions has become a well established
concept 1n the field of Orthopedic Burgery and
13 one of the bame concepts in tho relatively
newer field of Phymeal Medicine Such men as
Dr Joel Goldthwamte who pioneered 1n the
treatment of faulty body mechanies have laid
the firm foundations on which this field of med:
cine is based

In discusng pamn 1 relation to postural
faults there are those, however who arp dubi
ous Thoy often ask the very pertinent question
why it is that many cascs of faulty posture eust
without symptors of pain They also question
why acemingly mild postural defects give nse to
svmptoms of mechameal and muscular strain
Thoe answer to both of these questions dependa
on the constancy of the fault A posture may
appear to be very faulty yet the individual may
he flexible and the postion of the body may
change readily A posture may appear to be good
hut the stifiness or tightness that is prerent may
0 lymit mobiity that pomtion cannot be
changed easily The lack of mobility which 15
not apparent as an alignment fault but 1 ob-
rerved only 1n tests for flexibility may be the
more signifieant fault

Basie to an understanding of pain 1n faulty
body mechanies v the concept that the aceumu
Iative effects of constant or repeated small
ntressen over & long peniod of time can mive nse

to tho anme difficulties s a sudden severe stress

Cares of postural pan are extremely vanable
10 the manner of on=et 1n the soverity of symp-

toms and 1n the nature of assocated faulty
mechanien There are cares 1n which only acate

symptomns appear usually as & result of some
unusual stress or injury and in which thers is
no predisposing faulty body mechanics. Bome
cases have an acute onset and dovelop chron
1cally painful symptoms Soms exhibit chronle
symptoms which later become acute others
remsain ohrone

While immobiligation 15 often 2 T ex
pedient for relief of pain stiffnese of the part
is not a demrable end result The necessty of
immobilinng the part is & form of @wing 1n
to the pein and should be considered a tempo-
rary messure except in the event that some
serious or ureparable damsge hes been dons that
requires cantmued immobilization The patient
should understand that & tranmtion from the
acute stage to recovery requires a change from
immobilisation to normal motion

The rellef that may accompany 1mmobiliza
tion and the fear of repeating the movement
which brought on the acute attack may have so
improssod a patient that he 1s reluctant to co-
operate in the treatiment which aims to increase
movement Recovery depends on eooperstion
by the patient and this cannot be obtained un
less the patient understands the procedure

Symptoms associnted with an acute onset are
often widespread and the presence of severs
pain makes 1t imposwable to do & detailed apaly
ms of the faulty mechames Ouly after scute
gymptoms have submded ean tests for under
Iying faults 1n alignment and muscle balance
be done and speeific therapeutic measures be
strtuted.

Tho symptoms which are present 1n the acute
stage bear some similanty to the chronic faults.
The underlying faults may causo the acute gt
tack or the distortion of alignment or musce
balance 1 an acute attack may mitate the
chronic faults The apparent similanties between
the acute aymptoms and chronic faults should
not be construed to mean however that tho pat
terns of alignment or muscle reaction aro the
same but noerely more severe in companng the
acute with the chronie The usual pattern may
roverse 1tfelf #s a compenwatory protective
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means of relieving pain In the acute stage For
example & patient with acute onset of pain of
sciatic dietnbution 1n the nght leg may stand
on his left leg abduct and externally rotate the
right to obtain relief of pain Scen provious to
the acute attack or after the acute aymptoma
have submided he may show tho pattern of
postural adduction and internal rotation of the
nght leg in standing
The table oppomte liste the acute svmptoms
and chronic faults and tho treatment indiea
ted Each of the topics listed 15 discuseed 1n
detail immediately following the table or along
with the tection on Exercise
For an understanding of pain associated with
the aeute symptoms and the faults listed in the
table oppomte it 15 necemsary to undersiand
the factors of mechanical stress which give rise
to symptoms of pan
Although it mny seem redundant attention
18 drawn to the fact that pair—whether 1t 18
pan m the muscle jont or nerve itself—is a
response of the nerve In other words regard
less of where the stimulus may anse the aensa
tlon of pain 18 conducted only by nerve fibers
The mechanical factors which give rise to pain
must therefore directly affect nerve fibers
There are two such factors to be conmdered 1n
problems of faulty body mechames
1 Tenmon on structures contmining nerve
endings senmtive to deformation as
found 1n stretch or atrain of muscles
tendons or igaments The pan may be
elight or exeruaating depending on the
soventy of the strain
2 Pressure on nerve root trunk perve
branches or nerve endings caused by
some adjacent firm structure such as
bone cartilage fascia scar twsue or taut
muscle
Pain resulting from an enlarged higamen
tum flavum or protruded due exemph
fies nerve root pressure
The scalenus antieus syndrome™ in arm
pan and the “pinformus syndrome 1n
sclatica descrnibed in the literature are
examples of nerve imtation amocated
with tautness of the respective myseles

105

Chroalo Faults and
A evie Toestment Tatcatel
1 Muscle spasm 1 Tightness of muscles
and related fascla
Treatment Indieated Treatment Indicea
Depend on type of ted
spasm. Hent, mawage
and stretching
to restore
mobdlity
2 Straln of muscles or | 2. Btretch weaknem of
Ligaments muscles and liga
ments
Treatment Indicated Treatment  Indica
ted
Immobflitation in a Release of tenslon
poaitson that re- by  whatever
Lsves tenmon on measures are
the affected mus- necesmry  such
cles or ligamenta. as
Btretching tight
opposing
muscles
Followed by
8
exercises  for
the weak

3 Undue compressman or
traction on bone
Treatment Indicated

Correction of align

ment to relieve
bony comprespon
or to relieve ten
slon fmpored by
taut ligaments,

Treatment Indiea
ted

Correction of

alignment by

which fal to
maintain
alignment,
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The distribution of pain along the eourse of
the wnvolved nerve and the areas of cutaneous
sentory disturbance are aids in determining the
nte of lemon Pain may be localired below the
level of direct involverment or may be wide
spread because of reflex or referred pan. In a
root leson, pain tends to extend from the ongin
of the nerve to its penphery The cutancous
sentory nyvolvement 13 on a dermatome bas.
A penipheral perve imiolvement 15 often dis-
tingushed by pain below the level of lemon
followmg the courme of the nerve Cutaneous
<ensorv 1n\olvement s on a penpheral tenzory
supph bans In cases of muscle straun the pamn
assotiated wath tenmon within the muscle mas
be widespread due to reflex or referred pain
mechamsms or may be outlined by the margins
of the musele Uso of movements which require
stretch or contraction of the speafic murele
under obrervation mayv confirm that the strain
1t of a particular mueele

StrATY or \UsCLES or LigaMexTs

Stram 15 the effect of an injurnious tension
It mav result from a prolonged continugus ten
mon or from s sudden undue tenmon. Forces
within the bodv which exert tensicn on muscles
or ligaments are chieflv thoze anmng from a
d1 tortion of bonv alignment or from zome un
uanal muscle pull Therefore muscle tension 18
dezenbed 10 conjunetion with muscle spa.m ar
faults of alignment and mobility

MoacLE Spasy

Treatment of the acute symptoms amomiated
with faulty body mechanics conmsts chiefly of
the treatment of muscle epa m. Such treatment
1« necersan!y based on an upderstanding of the
vanous mechamisms which give nse to thm
svmptom

Muscle #pasm 1 ap 1nvoluntar contraction
of mu«cle or of fibers within a muscle It occurs
ax A recult of <ome excetave perve stimulation
Penphernlly 1t mav anee from imntatien of the
antenor horn cell perve root nerve trunk or
plesu  penpheral branches or nerve endings
The extent of mu~cle~ 1n pa«m depend to come
degree on the level of the lewon Imtation from

root plexus or penipheral nerve braneh level
w1l tend to eaute spasm of a number of mue
cles whle spasm due to iratation of the nerve
endings within a musele may be himited to the
muscle mnvolved Pamn due to the latter mat
however be widespread due to reflex pain meeh-
anisms

Muscle spasm may occur recondan to mjon
of an underlving structure ruch as ligament or
bone Such a muscle reaction s labeled a pro-
lectire gpasm because 1t 1 & way of splinting
or ‘tmmobilizing the part to avold movement
and further imtation of the underlymg stroe-
ture

Muscle sparm mav oceur wrthin & muscle ar
& result of a musele mjun  Destruction of nor
mal contractiity of the injured area aliown
shortening of the uninjured part which indeed
mav also be stumulated to contract reflexly ax s
rerult of the injury The contraction of this part
puts tenmon on the injured part and a conds
tion of severe stram 18 prerent  The involuntany
murele contraction of the unmnjured part may
be referred to a8 a segmental muscle spaam

VMuscle spavm ascoctated with a tendon n-
Juny 15 mmlar to the above but the tepmon ix
exerted on the tendon rather than ou a part of
the mo<cle [t may be demgunated as musde
spasm associated torth {endon wnyury In this con
nectlon 1t will be recalled that tendoas eontan
many nerve endings senmtive to streteh and
pain sssociated with tenden injury tends to be
severe

An mvoluntary contraction of muscle may oc
cur when a relatively stronger muscle retracts
1n re<panse to partial or complete Iow of the
power of contraction by 1ts opponent For con
venience thie may be labeled muscle tmbalance
spasm

Secondan to some form of imtial nerve stimu
lation of a muecle a state of hypernetivity mav
peruict that mmulates muscle epasm. The state
of contraction of the muscle which results might
be secondann to changes in the chermcal en
vironment within the muscle resulting perhap~
in alteration= 1n the contraetility of the proteln
or actual mmute structural damage
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Treatment of muscle rpacm depende on the
type of sparm Relief of epasm resulting from 1z
tial merve rritation of the root trunh, or periph
eral branch must depend on relief of the nerve
ntation causing it Treatment of the mu«cle or
muscles in rpasm will only aggravate the symp-
tomn. For cxample one should avoid the ue of
heat massage and stretching of hamstring mus
cles in cases of acute sciatica Rimd immobiliza
tron of the extremity 1 also contra indicated

Protective muscle spasxm rliould be treated by
the apphication of a ‘protective support in
order to relieve the muscle of this extraordinary
function \usclo spasm tends {o rubmde rapd!y
and pain dimimehes when a gupport 1s apphed
As the muscles relax the support maintains this
funetion of protection to permut healing of what
ever underlying injury gave nise to the protec
tive muscle response Added relief 18 obtaned
by the support giving presaure against the mus-
eles {n spasm an well as restnicting motion of the
part That comfort should come from direct
preseure on the muscle may dictingureh this
type of epasm from that due to imitial nene
imntation In the low back where protective
muscle spasm frequently occurs a brace with a
lumbar pad or a corset with posterior stays bent
n to conform to the contour of the low back
may be used for both immobnlization and pres
sure

In most instances one may armume that the
underlying disturbance 1 severe encugh to re
qurre the ure of a support for at least a matter
of days 1n order to permut healing On the other
hand 1t 19 not uncommon to find when the acute
onzet of pain 18 caused by » mudden cxaggemtion
of movement that a ngid posture perssts be-
cause of the fear of movement rather than be-
cause of the continued necd for protective re
action Because there s tluy posubility 1t 18
often advisable to apply heat and very gentle
maseage as & diagnostic aid

Treatment for the regmental muscle spasm
as seen in eases of mu=le strain requires immo-
hilization mn a pomition that reliey ca tenwion on
the affected muscle

Treatment for the mucle-imbalance type of

*pasm requires mamntenance of the neutral phy

mological rest ponition for the purposo of reliev
ing tenwon on tho weaker muscle as well as
mantaining a tenson on the strong musele to
provent the occurrence of adaptive shortening

It may bo that chemieal alteration as a result
of activity 18 ono of the most common enueen of
pataful muscle conditions Certaun muscle conda
tions which exist without stran or injuny sug
geat this type of basic fault

In cases of pamnful faulty body mechanies
such conditions are most frequently seen 1n the
posterior neck the tensor fascia lata, and in the
low back A feeling of tightness ‘bulds up in
the muscle It may ereep on slowly or one
may expenence an unexpected suddenness of
onset

The stimulation of circulation by the heat
and the cal pressure of age helping
to force the flow of blood through a specific
part tend to alleviate the pamnful symptoms
Treatment renctions are often so dramatic as
to appear psychologieal The patient suffering
from pam m the back of the neck or in the leg
along the tract of the tensor fascia lata may be
remarkably releved of symptoms dunng the
courre of B smgle treatment Occamonsl occur
rence of such symptoms may be an indieation
of an unusual stress or over-exertion but the
repeated or continuous presence of symptoms
1 these muscle areas might suggest an under
Iying chemical or structural disturbance

Often the remdual effects of poliomyelitis 1n
gub-seute and chronic stages provide the ex
treme in problems of faulty body mechanics
both 1n regard to alignment and musels halanee
Interestingly enough the ncute symptoms of
muscle spasm as seen i pobiomyehtia are clomely
allied to those described above Imitwal perve
intation from central or spinal lsvel 13 the
usually aceepted bams of spasm 1n poliomvelitis
However the muscleambalance type of spasm
is also very ecomrnon asis the segmental muecle
spasm The latter occurs in poliomyelitis when
the disease causes a segmental paralyms within
a muscle Protective musele spasm  however
probably does not appear 1 poliomy elitin,
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Bove Coupressiox onr Irmrratiov Repatep
T0 Favits v Autosrexr
Axp \opILrTy

From a mechanical atandpont faults in abgn
ment and mobility are of two types (1) undue
compresion on artieylating surfaces of bone
and (2) undue tenaon on bones lLigrments or
muecles Eventually two types of bony changes
may occur Undue compresmon may result in a

weanng away’ of the articulatmg surface
while undue traction may result in an increase
in bony growth at the pont of attachment

It is a fault 1n abignment if a deviation 15 per
mstent or if 1t is severs

It i a fault 1n mobihity if motion i restricted
or 1f 1t is excessive

Perustence of a faulty alignment resuits i
undue compression on the parts of the articulat
g surfaces which bear constant or repeated
stress Tho ability to tolerate ordinary streswes
decreases as the degree or duration of the
fault increases. As a fault in ahgnment pro-
gresses toward the extreme there is added to the
factor of undue compresuon on bony structure
the factor of undue tenston on lignments, or by
lLigaments on bone

If a postural deviation exceeds the limit of
motion permitted by the articulating surfaces
1t 19 at once & fault whether 1t be momentary or
permatent When such a fault occurs it 15 usually
responsible for a sudden onset of acute pan
An abnormal deviation usually Is labelod as a
sbpping sub-luxation luxation, or dislocation.
The«e terms although correctly applied to some
faults in alignment are often wappropnstely
used

Lack of mobility is elowelv associated with
permictent faulty alignment as a factor 1n caus-
mg undue compression When mobility 13 lost
there 1 stiffnexs and a certan alignment re-
mains constant The lack of mobility may be due
to restnetion of motion by fight muscles or due
to the nability of weak musdes to move the

part through the are of motion ‘Muscle tight
ness 14 o constant factor tending to maintam
the part in faulty alignment regardless of the
po=ition of the body \luecle wenkness is a less

constant factor becauso changing the body pow
tion can bnng about a change in alignment of
the part When there 18 normal movement m
jomts wear and tear on jaint surfaces tend to
be dstnibuted. If there is Limitation of rangp the
wear will take place only on the junt surfaces
that represent the arc of use

If imitation of renge or stiffiness occurs with
the part in good alignment for weight-bearng,
there will be & minimum of pain or disability
m standing or aitting Dut muscle strain may
occur on motion If the part that ia restncted
by muscle tightpess 18 guarded agamst any
movement that might cause strmn other parts
that must compensate for such restnction may
suffer the strmn instead.

When hnutation of motion holds the body in
Jaulty alignment the stramn and panful symp-
toma will tend to be constant whether the mdi
vidual 1s queet or in motion

Excesmive jont mobility results in tensfon on
the ligaments which normally Limit the rangs of
motion There 13 also the factor of tndue com
pression on the margins of the articulating sur
faces 1n cases 1n which the excesslve range 1
mantained for a prolonged penod of time

TreEATMENT VoODALITIES

Heat mamsage stretching movements
strengthenuing exeremes and supportive meas-
ures are the essentin] modalitios employed in the
trestreent of faulty body mechanics. Use of the
firet four modalities applies to the treatment of
faulty conditfons of muscles while use of sup-
portive measures applies to the treatment of
faulty conditions of muscles ligaments bones
and nerves The discussion followng deals with
each of thess types of treatment.

Heat

Thechidptu'ponelorwmchhnthuwdﬁn
the treatment of painful musclo conditions fs to
take advantage of 1ts apparent relaxing proper
ties through the stimulation of errculation. Phys-
jologically the mechanism 15 not clear but cin
fcally it may be obrerved that heat has such an
effect Tt fs therefore indieated in the treatment
of tight or contracted muscles.
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Heat may also bo used for its pain relienng
effect Since pan may be present in esther the
area of musdle tightnoss or wenknesa thero s an
cbrious temptation to umo it in either caso It
has been the oxperence of tlie authiors how
over that if hent 1s applied to muscles which are
weak as a reault of stram or fatigue the symp-
toms of pam usually mereare Tho heat fails to
be therapeutic as a pain relieving measure bo-
cause tho effeet of further relaxation of the mus-
cles increascs the imbalance which is the bame
problem Heat applied to tight low back mus-
cles or tight posterior neck muscles 18 a great ald
n relieving pamn as well as in fachtating muscle
stretch by means of massage and stretching
movements Heat applied to weak upper back
muscles usually increases the pain in this regon
If the posterior neck or low back 1s to be treated
by use of heat the upper back s covered to
avord applieation of beat to that part A rule
that is closely adhered to mn the treatment of
muscular conditions asocinted with faulty and
panful posturs ia

Apply heat to tight muscles
\vod applying heat to weak muscles

The effectiveness and ease of application of
nmple forms of heat male them most useful
in the treatment of faulty muscle conditiona.
Heat which mves superficial rather than deep
penetration 15 more often preferable in the ex
perience of the authors. Infra-red lamps electnic
pads or mosst heat mayv be used effectively
Heat zhouald be apphed 10 moderation

Non therapeutio effects of heat may aceom
pany over<dosage An inereass of pan should
be taken to mean that the type of heat 18 wrong
or that it is excosmve in duration or mtenmty
Indiseriminate ume of heat should be avoded

Hassage

Mansage 18 conmdered one of the most nseful
modahities 1n the treatment of muscular condi
tions asrociated with faulty body mechames
‘The purpoees for which 1t 19 ured are chiefly to
(1) eid 1n relaxation of muscle through the o
fect of masage on errculation and (2) to help
stretch tight muscles and faxcia through the use
of kneading movements

Masago can he mccemfully localized to a
very emall aren or can be applied to o large area
The area of applicntion may be sud to bo specifi
callv that of the tight muscles being treated
Reaction to over muonsage may be scen as exag
geratod sorencm or even generalized fatigue of
the patient not at the time as much perhaps as
on the following day The length of time of &
mamsago treatment depends both on the mze
of the area involved nnd the stage of the pam
ful conditiom—less bong applied in the sub
acute than in the chronic stage It is important
to avoid the use of massnge for muscles which
show stran or stretch weakness

Exercise

An analyss of indications and contra-indiea
tions for exerclse requires clear-cut defimtions
of terma related to this broed subject Many of
the terms used 10 a discussion of exercise have
looss or vaned meanings and 1t 13 neceseary to
restnet or quabfy their meaning

Definttions

Of necesmty the word exerciss will be given
two meanings One is a general usage in which
1t mcludes all strengthening exercises and
stretching movernents as used 1n spectfic or thera
peulic exercme procedures (See definitions be-
low ) These terms modify the word exerese
when such use is intended In all other instances
ezercise refers to a voluntary muscylar contrac
tion which produces or helps produce jomnt
motion * It may occur as a ‘lengthening, con
traction of a muscle but usoally refers to a
movement 1n which the muscle shortens in
length

Borement refers to jount motion 1n an
direction . ey e

Stretching 18 muscle lengthening during move-
ment 1nduced by some foree oppomng the mus-
cle but dependent on the gradual relaxation of
the muscle being stretched

Relazation implies Tetting go or ceaxing ac
tity (e ceamng active contraction) by the
muscle (Relaxation of the oppoming muscle 18 a

Muscle petting’ which refers to mroaclo contraction

without folnt motion i cxaltted 1
relating to ¢d 1o the series of definitions
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neceseary factor in any exertise movement and
in anv stretching movement the muscle being
stretched should be relaxed )

1 passice morement 15 one in which there 1s
no voluntary particapetion by the muscles which
would normally perform that movement Tech
mueally the term should be applied anly to jont
movements 1n cases of paralysis of associated
muscles or to movement of & part m an un
conscious individual The term 13 often applied
however to denots that moat or all of the per
ceptible jont movement s done by another
person (or other outmde foree)

A specyfic evercise 18 one that 18 corrective for
the fault existing in & specific muscle or muscle
group As such, it 18 a form of specific therapy

A therapeulic erercizs 15 one that m done In
such a manner as o be corrective for the faults
e m the individual, and 18 a therapewdic
procedure

The failure to distincuuah between these two
fundamentel differences 1n exercise therapy re
sults 1n the parndoxical etuation that a so-
called therapeutic exercise (specifio for  muscle)
may be done 1n such a manner as not to be
therapeutic for the individual For example =
face lying doreal-spine extendon exercise 18
epecific for strengthening weak dorsal spine ex
tensor muscles For o patient with a kyphous
lordoms posture in whom low back muscles are
over-developed such an exercise 19 not thera
peutio however becauso in the prone pomtion
upper back extenmion cannot be done without
almo exerciming the low baek

Some exercizens are netther specific nor thera
peutic for the purpose intended Double leg
mrng from a back lying position done for the
purpose of strengthemng weah abdomunal mus
cles 15 such an exercine Due to the abdominal
weaknets the low back arches durning this move
ment and the abdominals arc 1n turn put on a
streteh which tends to weahen rather than
strengthen them

Based on tho analvsme« shown in the accom
panving chart the following are defimitions of
vanous tvpes of erercise sireiching and joint

motements

Active exereise 18 an exercise movement m
which the muscle produces joint motion with
out ammstance or resstance (other than granty
resistance)

Assuted ererciee 19 an excrease movement 1
which the muscle 18 azmsted by an outsmde foree
which shares in Lifting some of the welght of the
part In general use 1t implies the aid of another
perean When intended as other than this mean
g it should be modified as followe

8. Self-aansied—same as above except that
the mdividual lumself gives the necessary
asmstance (E.g anindividualmay use his
left arm to asmst In exercise movements
of the nght )

b Apparatus-asnsied—same a8 above except
that individual 15 assisted by a mechanieal
device

¢ Grarty-asnisfed—only applicable when
there ia a tight opponent and a muscle
plus gravity pull against it (Eg m s
marked tightness of the quadriceps an 1
dividual mav do gravity -asersted hamstring
exercse mtting up with the knee bent as
much as gravity and the pull of the ham
string can bend 1t )

Rensted exerciss is an exercsc movement 1
which the muscle is remsted by an outmde force.
In general use 1t ymplies remstance by another
percon. When intended as other than this mean
1ng 1t ahould be modified as followra

& Self-ressed

b A us resteled

° Gmmd—thn term may be ueed
speafically to designate such a procedure
but from the practical standpount it means
the aame as actiy ¢ exercise

Renistance 1 a force used to develop toward
maximum the potential strength of normal mus-
¢le The amount of resistance that 19 advanta
geous for this purposc depends on the capacity
and tolernnce of the musclo for nereascd activ
1ty To develop musele strength to the demred
maumum requres the maintenance of a Jull
load of remstance but requires at all tunes the
avordance of excermvo or orer-Joad (Load ac
cording to Vebster 14 the external re«iatance
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overcome by & pnme mover Over load may be
defined as in excess of that amount )

Adtire girefching 18 a stretehing movement in
which the muscle lengthens by the netion of its
opponent contracting

Asnsted stretching is e stretching movement
in whioh the oppomng musclo is arxmsted by some
outmds force In genernl use this implicea the ald
of another person For modifiention of such
meaning the following terms may be used

a. Self-gansted (stretching)

b Apparatus-asnsied (stretching)

¢ Grovnuy-assisted (stretching)

Forced stretching is o stretching movement n
which the remstance of a muscle is overcome
by sn outside foree In genernl wso 1t mplies
force by another person It 18 difficult for an
mdividual to do forced stretching for himself
because of piin Vechameal mds may be ured
for gradual forced stretehung It may be ad
vantageous to do forced stretehing with the aid
of gravity but gravity alone cannot do it This
type of stretehing should be considered ns a Laat
resort because of the inherent danger of teanng
the mu=cle dunng such movement

Vanipulation 18 o pasave jont movement
done (as the word implies) bv the hands of
another person It may be gradual or sudden
Usually muscle tightness is prescnt and manipn
Iation 1nvolves forced stretching. If done under
an snaesthetic the element of remstance due to
pamn 13 chminated but one must realize that the
degree of tightness obeerved in the muscles 1s an
established shortness though not necessanly an
wreversiblo contracture If tightness 1 severp
one should not expect lasting correction from
one mampulstion but should do a series of
mampulations to avold excess muscle tearing
with sulwequent reactions

In treatment of acute conditions awociated
with faulty body mechames manspalation 15 a

measuro uted by rome in an effort to correct a
distortion of abgnment The rationale of xuch
a procedure i based primarily on the asump-
tion that muscle and ligamentous faults wll
tend to dirappear if algnment 19 corrected On

tho other hand, there are those who treat by
ymmobilization on the assumption that as mus-
cle spasm submdes normal alignment will be
restored Both approaches fail to meet the neods
of the average case suffenng from pain assocl
ated with faulty body mechanics Immomliza
tion for the relief of muscle spasm 18 indicated
but some attention must be mven to algnment
Immobilization in a poation of faulty align
ment may fall to give rchef it may rather
cause pain to permst

Gradual stretching may be regarded as grad
ual manmpulation and as such is an important
form of treatment for conditions of fanlty body
mechanica. The authors do not however recom
mend sudden mamipulation for cames of low back
pun They recogruze that there are some who
successfully treat by this means and that the
secondary symptoms often clear up as suddenly
a8 they appeared when manipulation 15 success-
ful. The fact that such a procedure 148 not recom
mended 18 not due to a failuro to recognuze its
therapeutic posaibilites but rests on the as-
sumption that 1t 18 too difficult on the basis of
existing aymptoms to select the cases which will
reepond to this procedure Patients to whom
the procedure 18 mmstakenly applied may suffer
EETIOUN commequEntes.

The nsk of sudden manipulation in acutely
panful back conditions probably les in the
danger of subjecting & muscle 1n spasm to a
sudden mjunocus tenmon If a mevere muscle
strain results symptoms may be greatly in
creased and the correction of alignment that was
rought by the manipulation may be counter
acted by the seventy of the algnment fault
that occurs secondary to the muscle injury

BPECTFIC EXERCISE THERAPY

VMuscles are capable of contraction and elon
gation the quality of elasticity of muscles de
pends on & combination of these two factors
Exerasesars used specifically tostrengthen meah
mureles and to lengthen short muscles for the
purpose of restoring as nearly as possble the
elastierty upon which normal muselo function
depends
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STRENGTHENING EXERCISES AND S8TRETCHING MOVEAMENTS

Phydologioa! Fustor of Amistance Who
Fnetlon of Capacity of Moscles or Rosiatanocs Trpe of Bxarcies | Fh0 2t Tt e
Capable of full or ads- | Requires no asistance | Achire Erercise
quate contraction to pedform move-
ment (versos gravity)
Ineapable of complets | Requires asmstance Asnsted Ererciss (Another Person)
contraction or
Belt
Coatraction Appanatos
(+) Gravity
Capablo of forceful Requures resistance Renisiad Exercres (Another Persan)
eontraction or
Belf
Apparatus
GOravity
Capable of relaxat! Requires no sk Ade-Streiching
other than fores of
opposing muscles
Capahle of partial Req Asneled-Stretching | (Another Person)
relaxation greater than force of geit or
oppoking musels
Btretch (or Apparatus
Elongation) Grvity
=) Ineapable of reluation | Requires sufficlent force| Forced-Stretching (Another Person)
to overcomeo reslst or
ance of tight muscle Apparatm
(Grevity may
asgdyt the

abore)
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This dircussion doex not nclude reference to
the mvoluntarv contraction or elongation of
murcles which may be axsociated with nearo-
muscular disease

The capacity to contract or elongate may be
faulty ae a result of permatent ure or lack of
we ax follows

Permstent voluntary contraction results
hypertrophy or over-derclopment and usu
ally muscle shortness

Permistent lack of voluntary contraction
remults 1 disuse atrophy (Includes such
things a8 “bed weakness or 7oss of tone
due to inactivity )

3 Permstent clongation results in slretch
weakness

Persistent Iack of clongation results n
adaplive musele shoriness coniraclure or
1rrerersible contraciure

Occupational and recreational activities may
be regarded as forms of exercise repeated fre
quently and persisted m for some time. In deal
ing with faulty bodv mechames 1t is ymportant
to be cogmzant of the role of these aetivities and
to analyze them in prescnbing treatment When
a posturel defect appears to be related to occu
pational or recreational habits the duration or
the intenmty of the pattern must be altered 1n
some way 10 order to treat the condition effec
tively

Whether adjustment of the occupational fac
tors alone will alleviate the panful symptoms
depends pnmarily on whether the pattern of
activity or pomtion has become a fixed pattemn
m the individual 1n the form of muscle tight
ness or weakness, Usually a condition which has
reached the painful stage 18 one m which some
muscle imbalance is present and specific treat
ment should be mven to the individaal 1n the
form of heat maraage and stretchmg, movernents
for the tight muscles

Stretelung movements must be done grad
ually to avoid damage to tssue structures
Tightness that has octurred over a period of
tune must be given a reasonable time for cor
rection A penod of reveral weeks 15 usually

-

W

'S

necessary for restoration of mobility in muscles
exhibiting modernto tightness

Treatment of muscle weakness requires con
sderation of the factors of muscle-stretch and
dieuse that are the underlying faults In cnses
of faulty body mechames there are numerous
matances of muscle-stretch weakness while the
element of disuse atrophy is much less common.

To some degree the lack of opportumty to use
muscles because of occupational restrictions the
Inck of necermty to use them to capacity or the
state of semi immobilitation impesed by tight
nem of an oppomng muscle results in weakness
from disuse This type of wenknem 15 usually
supenimposed on the same muscles affected by
streteh wenkness The muscles that are most
often affected by stretch and disuse weakness
are the abdominals upper back erector spinse
mddle and lower trapenius and antenor verte
bral neck flexors

Stretch weaknem being the result of permat
ent tenmon on the muscle must be treated by
relief of tenmon Re-alygnment of the part bring
ing 1t 1nto a neutral pomtion, 18 the essence of
this treatment Use of supportive measures to
help restore and maintan such alignment until
weal muscles recover strength 1 a most
unportant factor 1n treatment Any opposng
tightness which tends to hold the part out of
alignment must be cotrected 1n order to relieve
tension on weak muscles Faulty occupational
positions which 1mpose continous tension on cer
tain muscles must alss be adjusted or corrected

When the tension on the weak muscle has been
relieved, exercises to help restore strength are
indieated. Care must be taken not to over work
& muscle which has been subjected to a pro-
longed tenmon strems In practieal application
treatment usually bexins with the use of three
or four movements of contraction, increasng to
eix or elght by the end of ten days or two weeks
It is seldom adyvocated that specific exercises
bedonnmomthnnoucendny but a8 soon as
the strain 15 relieved and the part eapable of
good re-alignment the patient is expected to
use the muscles 1n their normal function of maim
tamng good alignment He should know that it
3 unportant to try to mantamn good align
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116 TREATMENT

toent mos! of the fime When a faulty posmtion is
essumed more often than a good one the pos
ture tends to becorno faulty

THERAPEUTIC EXERCISE PROCEDURES

The Treatment Instruction’ folder (pp 114~
115) is an outhne of various therapeutic meas-
ares It presents brief deseriptions (with illus-
trations) of the phymesl therapeutic measures
of heat massags exercises and stretching move-
ments that are most frequently needed 1n cor
rection of postural faults It ia grven as a guide
to patients for the necessary follow-up treat
ment The exercises included in this Lst* are
basecally the same as have been in use by the
authors for the past seventeen years

Exercases for spectfic faults are described m
eonnection with the painful conditions discussed
10 the succeeding chapters

This book does not include a presentation of
therapeutic exercises for scolicus cases How
over the suthors would like to powmnt out that
careful muscle examination should be the baxus
for determumng specific and therapeutic exer
c1se procedures in this as m other types of faulty
body mechanies The muscle teshing procedures
are neceseanly more detailed than those cutlined
1 Chapter V of this text

VMuscle testing usually reveals some imbalance
in the muscles of rotation of the trunk per
ticularly in the obhque abdominal museles As
a rule exercise procedures necessanly mclude

List frui appeared in & private publiestion entitled
“Study and Trestment of Muselo Imbalanee in Cases of

exercases to balance the diagonal pull of these
muscles. Usually also there 13 lateral pelnye
tilt present for which shoe corrections are used s
indlcated.

Exercites may suffice 1n cases of mild scolio-
sls but i most cases referred for conservative
treatment the combmation of supportive meas-
ures and exercse are used The support may be
a corset or a celluloso jacket as in Fig 124

Lists of specific exercisos for reference use
only may be made out mn arder to have ade-
quate end proper wording for descmption of
each exercim Since specific exercises must be
very carefully combined 1n order that they be
therapeutic for each individual case of scolioam
1t 13 not wise to have any prepared ist of scolio-
ms exercises but rather a Lst should be pre-
pared for each individual case.

Since changes of alignment cause changes in
the normal patterns of firation many othermse
specific exercises have to be adapied in scoloms
work. They also must be changed at vanous
times according to tire progress of the indrvidual

Paoss major weakness 1 seen quite frequently
1n cases of lumbar scolioms The deviation of the
lumbar spne 18 away from the side of weaknes.
Psoas major exercise s mdicated but 1t s not
advisable to do 1t 1n the supine pombon Sitting
with legs bent over the mde of the table and »ith
the back strught or alightly arched, hnp flexion
ramng the thigh only two or three inches off
the table is done against alight eeH-resistance
An asnistant should obeerve the back durmg the
exercise to make sure the alignment 11 correcled
1n the lumbar region but that 1t does not deviate
1nto over-correction of the dorsal regon.
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fechanteal Supporls

The mechanical applisnces desenbed and it
lustrated in this section are thoee specifieally
ueed to support the upper and lower trunk
Supports are used for various rearons (1) to
immobilize a part (2) to correct faulty abgn
ment (3) to relieve atrain on weak muscles or
(4) to restnct movement in & mven direction
The legends accompanying the illustrations in
dicate the chief uses of the various supports
The discusmon of muscle weaknems (p 113) ex
pluns the bams for use of sapports for weak
muscles Correction of alignment faults aseo-
ciated with wealness often requires supportive
measures but such messures may not be ef
fective 1f tightness exists 1n mu cles opposing
the weak ones Appheation of a support In a
faulty poution will not relieve stran on the
weak muscles The contracted muxcle must be
stretched A support which 15 adjustable and
ean help maintain the correction obtained by
treatment may facilitate and hasten recovervy

One is often confronted by the speafic ques
tion ‘Should a person with weak abdomunal
miumscles be rdvived to wear & corset or will he
rely on a support to such an extent that the
muscles will get weaker if he weers it? Uee
of ‘tnal and error’ to ‘feel out the reactions
of the patient m regard to supportive measures
Toay be mummired 1 muscle testing procedures,
are employed The degree of wenkness 1s the
most lopeal baxs for determining whether a
support 1% necessary

Extreme weakness which 15 due to stramn or
fatigue will require bed rest or localized rest of
the part by the applieation of a support Mod
erate weakners mav or may ot require support
~—depending to a great extent on the occupation
of the individual \{fld weakness of museles w1ll
usually respond to localized exercime wathout
support or reduction of functional actimty In
terms of abdominal musele strength m adults

an) weakness 60 per cent or below is conmdered
in need of support

Whenever a support has been applied the
question arses how fong will the support be
reeded? The support will need to bo permanent
only 1f the part supported has been irreparably
wenkened for example by paralyms or injury
However by far the majority of conditions of
muscle weakness associated with postural faults
can be corrected and consequently supports
peed be only temporary until muscle strength
has been restored. If no treatment other than
the mupport s used, the jndividual may be
come ro dependent on the support that it can
not be removed But if 1t is understood that
therapeutic exercises are to supplement the
wearing of the support o that later 1t may be
sbandoned then supports become only an md
to correction rather than s permanent part of
treatment

1t 13 often difficult to convince an individual
that weanng a support will help bring about an
increase in the strength of his muscles Such a
statement appears contrary to general knowl
edge that exercse and activity will increase
muscle strength One must explun to the pa
tient that instead of his particular musele weak
vess being caused by lack of exeraise 1t 15 caumed
by continuous strain The support will relieve
the postural strain and allow the musecles to
function 1n their normal position.

Bed rest may be indicated for some cond:
tions for the sake of relieving fatigue or muscle
stramn. It may be used in conjunction with im
mobbization but should not be considered as a
form of specific immobnlization for such a con
dition a8 o pamful low back. The type of mat
tress 15 @ most impartant factor when bed rest 1
indicated It should bo very firm and not sag
under the weight of the body The value of &
firm mattress may be lost 1f the bed-springs per
mit the mattress to sag A bedboard placed
between the mattress and bed-springs may pro-
vide the necessary firmness
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The above ilustrations show an effective back
strapping far acute low back strain (Thus type of
strapping was fint shomn to the authers by Dr
Donakd Slocum ) As shown in fig A, a piece of
musdin 14 placed under the abdomen with the patient
n a prone poution and the adhesmve stnps aro
anchored to the mu lin oo cither side A cerles of
applicators put on to an additional pateh of ad
bentie is then placed over the low back

.
Fia 110

The applicators are usually broken by geatle pres-
sure #o they conform to the low back, and then
several addrtional strips of adhestve applied. The
mualin acts to glve soms abdomina! sepport a1
shown in fig B. Wide stoekmet may bo substitated
for the mualin

Thu strapping can o uned for thome neeting anly
temporary support or ueed until & more rigi! Kip-
port can be made.
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Fia 117

The above jllustration shows a front-lace corsct
of the type umed In soma cases of low back pain in
which correction of the lordoms plus abdominal snp-
port 1 indicated 4 ‘Goldthwaite type of support
# meorported into the corset. The steels on tho
back are about 2}” apart and are covered with
leather

An abdominal pad which fits indde the corset iy
attached by means of straps that go through the
sides of the garment In thms type of support the
steel bars purposely do not conform to the lordotic
position but are practieally strught and  bridge
the lordoms, permitting the abdormnal pad to Lift

the abdomen up and back, and thereby to help de-
crense the lordoms.

The effect of a corset may vary considerably ac
cording to the way it Is put oo It may merely com
press abdominal contents, or 1t may 1ift and support
them This m especinlly trus if the abd 1 wall
tends to be at all pendulous. Organs within tho ab-
domnal cavity are deplaced downward when 1n a
standing pomition but tend to fall back into place
1n a Iying postion. If & corsct s put on while the
idividual 18 1y1ng down there will be lesa downward
dusplacement of the sbdomina) organs whea the per
son stands.




Fia 118 The corset shown above 1 a frontlace
garment with strong steels at the back and sdes. It
is fitted to the individual in such o way that 1t halps
transmit the weight of the upper trunk to the pelris
thereby relieving the lumbar epine of some of the
weight-beanng The garment shown above has a
sacroiliac strap attached The corset is made with or
without such added support depending on the come

Fio 119 The above illustration shown o lenther
racro-ilinc support with perineal straps to help keep
the support 1n place The belt is drawn tght around
the pelvis to help tmmobilize the sacro-ikac region.
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Fie 120

The above llustrations show the front and baek ‘This type v used more olten for men than for
views of a Bennett Back Brace The steel brace women It is effective not oaly in relieving weight
which grips the pelvis and thomax i incorporated bearing on the humbar spine but immobilizes the
in & canvas support. low back against movement in all directions
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Fie 121

The figures above show the difference In suppoct
obtalned by minor changes in a brassiere. Both are
exactly tho same type of brasmere except that nar
TOR ér straps aro on the bramdsre in fig A and feather
bone stays have been added to tho one seen in fig B

When the weight of heavy breasts is rased and
supported by shortening the straps on a brassere
porticnlarly if the straps are narrow the pressure is

@cemsive over the shoulders. Such pressurs hay been
observed to be & caumtive factor In some cases of
arm pain. Vaking straps wider helpa distribute pres-
sure but does not relive it. The addition of feather
bone stays which evtend upward from the dis
phragm-band to the lower half of the cup of the
brasslers gives suppoct to the breasts without any
ahoulder strap pressure.
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Fia 122 The shoulder support fllustrated above
is made of canvas, rcinforced with stays Straps
with inscrts of elastic loop around the arm in front
croes diagonally over the shoulders in back pasung
through loops on the support, and are attacked by
buckles to the loner part of the mapport. A belt
fastens securely around the lower thorax and holds
the suppart In place. This type of support 15 used
extennvely m cases of upper back or arm pemn ss-
sociated with faulty shoulder powtions.

Fig 123 The above fllustration shows & Taylor
Spinal Brace,

In cases of round upper back with or without
amocuted lordoma it 1 sometimes nocesmary to use
» ngd support sueh as this. A pad, similar to that
scen In fig 117 fita over the lower abdomen and

beld in placo by straps attached to the posternior
steels.
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Fra 124 Celluloss Acetats Jacket

The patient shown 13 weanng a removable celtu-
lowe jacket of the type used for scolioms cancs. A de-
seription of the procedure for making this Jacket
follon s

Tho patient is placed 1n & standing pomtion xith
bend traction from a Bayre heed aling A beel ralee
to level the pelrs, or stnpe of adhemve tape put
diagonally acrows the abdomen under the stockinet
are used as indicated to obtain the best possible cor
rection of the trunk pomtion before the original plas-
ter cast m» apphed For prls, & bramdere with small
extra padding 18 put on under the stockinet in order
to allow room for normal development of the brenats.

After the positive plaster mold Is poured and
dry further adjustments may be made by shaving
down slightly on the mde of convexdty and adding
an equal amount of plaster at places of concanty at
the same level to maintain the cdreumference mens-
urements necesmary

The cellalose jacket 18 made by puthng four layers
of stockinet over the postive plaster mold and
painting each layer of stockdnet with four coats of
celtulose acetate muxture. Time shocld be allowed
for each coat to dry before applying the next coat
or the next layer of stockinet.

The jacket 13 cut down the front, removed from
the mold and carefully cut to ft the patent In
front it shoakd extend sbout § below the anterior
superior ilise spenes. It 13 finkshed with Jeather on the
upper and lower borders. It has hooks and laemg
down the front The jacket 1 made comfortable by
padding with thin sponge rubber covered with leather
innde the jacket over the ilinc erests or other booy
prominences. Holes are bored in the jacket for venti-
lation

The jacket Mustrated has & strap added to belp
hold the shoulder back.

Formula for Cellalom Acetats Mixtare

Flll a 2 quart jar § full of eellalome flales

Add 3 oz il g (Dimethy] Phibalate A)

FIll far with Acetooe UBP XII (C,H0)

Btir's pecestary and add acelooe as required to Lerp at
aboat tbe sume condsteney as wben frst dimolved. Use s
brush and apply the mixturs like pal t (This formula has
Lieen used at the Children » Hospltal Bebool socw 1933)




CHAPTER VIII
PAINFUL CONDITIONS OF THE LOW BAChK, LEG hNEE FOOT

Tho mechanics of the low back 18 insepar
ablo from the mechanen of the pelvis and lower
extremuty 1n relation to potture Frequently pain
mamfested in the leg 1+ due to an underiving
difficulty in the hack Conversely the symptoms
appeanng 1o tho back may he due to underlying
faulty mechanies 1 the muscles of the legs and
pelers VMost commonly however symptoms and
undedymg faults appear n the same area

For earcful analvms of any faulty posture prob-
lem cxammation should not be hmited to the
area m wluch the symptoms exist but should
include examunation of relnted parts

The phymeal exammation findings 1n regard
to symptoras faulty alignment and muscle 1m
balance and the treatment indieations bared
on these findings are pre<ented in this chapter

Low Back Pan
The palnful conditions discussed under this
eategon aro Lumbo-Sacral Stramn Racro-Thae
Strain  Facet-Sippng and Coceyalgua.

Lumbro-Sacral Strain

Lumbo-sacral stramn 1s the most common of
the varous types of painful low back conditions

The word strmin, ured to denote the effect of
an 1njunous tension, does not fully indicate the
mechameal faults present in this type of low
hack pain There are ementially two problems
of mechanies nvolved. One 15 the problem of
undue eompression of hony structures prescnt
especially dunng wesght heanng (ie standing
or mttmg) the other the problem of undue ten
ston on murcles and ligaments present especially
dunng movement The<e may exist in combina
tion or either may he present without the other

A back may be in good alignment in weight
beanng but if the posterior muscles are tight
thoy will be subjected to undue tenwon 1n a
wudden or ‘unguarded attempt to bend for
ward Acute pain follons the muscle stran,

A bach may have a very faulty ahgnment
ruch n« a lordosls without tightness of postenor
muecles VMovement then does not cause muscle
strain but etanding for any lenpth of time does
mve ns to pam. The constant stress 1n the
direction of compression | continued beyond
tolerance in time or degree evohes the pawnful
symptoms \When a combination of faulty align
ment and muzcle tightness 13 present both po-
mtion and movement may give nse to pain
Pamn tends to be constant though it may vam
1n intepsity with change of potution Stresses
which under ordinary arcumstances may not
have becn excesmve may cause a strain An
apparently ijnconsequential act may cause an
acute onset of symptoms

In eases of low back paln 1n which alignment
18 not pecestanily faulty but in which muscle
tightness of the back is 2 major factor the onset
of pain 18 more often acute than chrome Pam
15 incressed by and tends to have its onset 1n
movement rather than in weight beanng It may
be relieved by recumbency or 1t may be made
worro The relief of pamn by recumbency s due
to removing part of the strawn caused by move-
ment or muscle action in trying to maintain the
upnght postion. The increase of paw 1n recum
beney occurs if the body weight in the supine
position imposes an 1nereased stramn on the back
muscles It ia in such cases that immobilization
of the back is necesary 1n addition to bed rest
This type of low back pain is more commen
among men than among women.

Cures of low back pain 1 which thers 18 no
tightness of low back muscles but in which
abgnment u very faulty are on the contran
more common among women than among men
The fault 15 often assocated with weakness of
the abdommal muscles. The onvet of symptoms
13 wsunlly gradual rather than acute and symp-
toma often remamn more or less chrome Pain 13
less 1f the parson 18 active than of be 1s standing
still. It 13 redioved by recambency or sitting.
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F1o 125 Faulty Sheletal Alignment
e outhne for the sbove iflustration was re-
produced from the photograph seen m fig. 10 The
faulty positions assumed by the spine pelvis, head
and chest in such a posture are indreated by this
anatomical dmwing of the skeletal structure

‘There are vanous tvpes of postural and muscle
faults associated with lumbo-sacral stran.
Differences are best diseusted under three clasn
fieations based on faults 1n pelvie alignment.
Symptoms of pam and the constaney of these
symptoms vary greatly with the dufferent align
ment faults and musce 1mbalances which are
present

AXTERIOR PELVIC TILT OR LORDOSIS POSTURE

Thus type of posture involves an undue rom-
pression streas on the postertor part of the
vertebral bodies and on the articulating facets
There 15 undue tenston on the antenor vertebral
Lygnment 10 the lumbar region (Ses fig 120)
The muscle 1mbalances most frequentls asoc
ated with an anteror tilt may be any one or all
of the following

Tight low back muscles
Wenk abdomnal musecles
Tight hip flexor mucles
Wenl ham+tring muscles

Tiger Low Back V\uscies The fault axeo-
anted with a lardowus posturs and tightnes of
low back muscles 13 often referred to asa ‘weak
back The term is applied because of the aching
feehng and fatigue that accompenes 1t and
because of the wnebility to hft heavy objects
without pain Thus tvpe of back is mechanteally
weak and mefflasnt but the back muscles are
not weak Thes are strong overdeveloped and
short Uro of the term ‘“weah 1n connection
with ruch 2 back often mitakenly carmes the
connotation that the muscles arc weak and that
they ore 1n peed of strengthening exercies The
term weak back would be more apth appled
to the relatively rare tvpo in which the museles
actually are weeh and the beck = flat oran 8
poation of lumbar kyphouas

The lordoms posture with tight back muscles
tends to give n<e to pain 1n movement or po<t
tian Change of position of the bods does ot
ave much relief if tightoew 1< severe Tho back
remarne inlized 1n faulty ahgr t hy
thr muecle tightness whether the individual 13
etandimg mtting or lving
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Treatment requires that the tight muscles be
strotehed to permit a correction of the faulty
alignment but if thero has been an acuto onset of
symptoms associated with eevere strain of the
back muscles speaific therapy amed at corree
tion of the underdyng fault must wat until
acute symptoms have subsided Healing 18 pro-
moted by immobihization in a position that ro
lieves tension on the stramed muscles and for
that reason littlo if any correction of the lor
dosls ean be made until tho acute pan has sub-
nded. (See figures 116 118 and 120 for types
of support ured 1 cases of ncute low back
pain.)

Treatment indieations for correction of the
low back muselo tighiness

1 ileat and mamags to low back

The patient les prone on the table with
the feet extending over the end of the
table and a rofled blanket under the ankles
to rehove tension posteniorly on the kuee
jomt. A pillow 15 placed directly under the
abdomen to flex the lumbar spine (Care
should be taken 1n placng the pillow If1t
ia too far down under tho hips or too far up
under the chest 1t will hyperextend mther
than flex the lumbar spine ) Heat of mod
erate degreo 18 applied to the low back for
fifteen to twenty mnutes. Then the low
back fcs are d b if
necesaary with a rather hght stroking but
increanng after sovernl trentments to a
heavier deep kneading to soften and stretch
the tight lumbo-sacral muscles and fascin.
The patient 8 tolerance as shown by treat
ment reaction must bo the gurde 1n de-
termining the increass 1n amount and
tenmty of the mamage Very httlo thumb
friction 15 used because 1t frequently 1m
tates and causes the muscles to fighten
rather than to relax.

2. btretehing of the low back muscles

Carefully graduated exercises and
stretching are used. Cases differ and exer
cmes are modified accordingly Heat and
mmamage always preceds strotching Most
of the follgwing exercises are done four or

fivo times duning tho first treatments and
are gradually increascd 1n number to eight
or ten timea by tho end of two weoks
Prone wnth a pillno under the abdomen
Have the patient roll his pelvis over the
plllow by pulling down posteniorly with the
hamstrings and the gluteals to flatten the
lumbar spine and stretch the low back
muscles (See exercise sheet p 114)
Suting on fable wnth legs extended The
knees aro allowed to flex abightly by placing
& rolled blanket under them so that 1n
forward bending the tension on the ham
strings 18 relleved The patient then reaches
down towsrd tho toes pulling up-anddn
strongly with the abdorminal musclea and
down with the buttocks. The movement
mny rather crudely be described as malang
the effort to  sit on the end of the spine
aa1n A slumped pomtion while at the same
fume reaching forward toward the toes.
This movernent 1f done properly localizes
the stretching to the low back muscles
without any stretchng to the hamstnngs
If the back 13 quite ngad additional mas-
sage is piven while the patient is bending
forward
A more vigorous stretching of tho low
back muscles 18 accomplished 1n the follow
ing manner the patient mitson a table with
legs extended forward and wth a rolled
blanket under his knees A wide strap or a
folded shest 1 placed ncroms the lower ab-
domen and pulled backward o that the
the pelvis 1 held back and prevented from
completely flexing on the thighs The
therapsst pushes forward with pressurs at
the low dorsal region and the patient bends
forward pulling in with his abdomunal
muscles to obtain as much active Bovon
of the low back as posmible
The following exercises are contra-indicated
Hyperextension exercises of the low back
from prone postion or double leg raung
of “mt upe’ 1w which the back 15 permutted
to hyperextend (Ses analysis pp 50 51
end 54 for reasons.)
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Tt 1 an important part of treatment to curtail
occupational or recreational activities which re
quire strenuous uwe of the back dunng the
painful and early corrective stage

It is not uncommen to find that patients com
plan of a feeling of unusual fatigus or even a
feeling of nausea for a while after beginning the
stretchmg of the low back They frequently
attnibute it to pressure of the pillow under the
abdomen while lving prone but-apparently 1t
comes from low back stretching whether or not
this poution 15 used 1n treatment

A type of support demgned to mid 1n restonng
normal ahgnment of the spine may be indicated
if the tightness s severe and remstant to treat
ment Such a support mamteins a constant ten
slon on the low back muscles by 1ts pull in the
direction of correctmg the lordoms (See fig 117)

Dunng the stage mn which the muscles are
tight the indimdusl may be leas comfortable on
a firm mattress thar on a soft one winch con
forms to his fault As the tightness 18 relieved
and the mobility restored in the back he will
obtain more comfort from a firm mattress

WEAK AppoamaL MuscLes The individual
with a lordows type posture 1n which abdomnal
weakness 18 present (without tightness of the
baek) usually complains of symptoms acroms the
low bach In early stages it 15 described as fa
tigue and later as an ache which may or may
not become acutely pamnful It s usually wore at
the end of a dav but 18 reheved by recumbeney
to such an extent that after a might » rest the
mdividual may be free of aymptoms Ho 1s moat
comfortable lleeping on a firm mattress becauso
the low back tends to flatten agninst a flat
mattrexn and this change from a lordoms gives
comfort to the back The poution may be eared
by mtting if be mta resting against the back of 2
chair and does not tn to mt erect

If low back muscle tightness 18 present along
with the abdomunal musele weaknese the symp-
toms and treatment indications are complieated
by the factors deseribed above m relation to
the tightpes

Treatment indications for correction of ab-
domunal muscle weakness

1 Treatment to correet tightness of opposing
muscles, namely low back extensors or hip
flexors

Application of & support to relieve tenon
on the weal abdominaly (See fige, 117
118 and 120) It should be necemary to
continue weanmng the support only until
strength of muscles 18 good, specifically
having a grade of about 80 per cent (Sec
muscle testmg pp 70-S1)

3 Exercises (The chaice of exercises depends

on the test findings )

If weakness 1 present 1 the lower
abdominal muscles the following two exer
cmes are indicated

2 In the backdying position placo s
rolled blapket or mmnall mllow under
the knees. With handa up bemde the
head, tilt the pelvis to flatten the low
back on the table by pullmg up and
m with the lower abdominal muscles.
Hold the back flat and breatho in and
out easily relaxang the upper abdom
nal munscles There should be good
chest expanmon dunng insperation
but the back should not arch,

b In the back lying poation bend the
koees and place the fest flat on the
table With the hands up bemds the
head tilt the pelvia to flatten tho low
back on the table. Hold the back flat
and shde the beels down along the
table Straighten the legs as mach as
powsible with the back held flat. heep
the back flat and return the knees to
tho bent postion shiding one leg back
at a thne (See fig. 126 A, B C)

A patient with weak abdomumnals but with &
flexible hack will uaally do the pelvie tit move-
ment quite eaxly In a patient with very tight
low back and hip flexor museles the movement
of tiltmg the pelvis to flatten the Jumbar #pine
18 prevented by the tight muscles and the fecl
ing of “rolling the pelvis cannot be obtmned
unlees the hips are slightly flexed An asdistant
aids the patient to rotate the pelvis posterorly
If treatment to correct accompanying muscle
tightness 13 betng pven the patrent should roon
accomplish the movement of flattening the lum

[X]
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Fio 120 Pelvic Tilt and Leg-sliding Exercise Done Correctly
(See descniption of exerciso 1n text p 128)

Fig 127 Inecorrect Way of Doung Pelvie Tilt Exerclae
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bar spine on the table without the neceenty of
flexing the hip<
If weakness 19 prezent mn the ‘upper ab-
dominal muscles, and if there 18 no kyphous
which would contra indicate the use of trunk
flewon movernents, the following exercise 13 1n
dicated
In the back Iying position, tilt the pelvis
to flatten the low back an the table With arms
extended forward, rmse the head and
shoulders about eight inches up from the
table. Do not attempt to come to a sitting
poution but raise the upper trunk as high as
the back will bend (See exercise sheet p 114 )
The following cxercises are contra mdicated
Double-leg ramng exercise (Ses p.50)
Sit-ups with feet hooked tmder support
and done with chest leading
Incorreet pelvic tilt exerciso (See fig 127 )
The rectus abdamima should not act along
with the external oblique
Abdomunal muscle weakness 13 pretent for
varying lengths of time following pregnancy
Bewng cognizant of this fact a phymaan often
gves his patients a lmt of oxercises at the time
of dircharge Some of these exercises presumably
should belp strengthen the abdominal muscles
Unfortunately these lists often nclude double
leg rmmng and ‘mt ups  two exererses which
rhould not be given
Tiarr Hip Frexor \loscLes Tightnees of
Inp flexors may cause 2 serous a problem of
faylty alignment Ay wenknem of the abdormnals
or tightness of the back However the fault will
not give rise to such acute problems of muscls
stramn as does back tightness because more of
the overyday activities put tenmon on back
museles than on hip flexors. Hip flexor tightness
may exist without back tightness and vice verra
but often they gre found in combination
Tightness of hip flexors tends to enuse & pou
ticn of lordosis 1n danding Pamn mav be re-
Leved 1p mtting becnuse tenmon on the tight
muscles 18 refieved by the lup flenon and the
back may asume a good aligpment At the
same time continuous mtting much as some
ocrupations require aggravates this fault by
permutting adaptive shortening of thess muscles

There is diffienlty 1n overcomung hip Aexor
tightness by occamonal penods of treatment of
one must stay in a mtting position during his
occupational activities The patrent should real
ire that 1t may bo necessary to do stretching
every day to try to counternct the factor of
continuous mtting

The individual who has hip flexor tightness
can usually find eomfort in the lving pomtion by
flexing the lups and knees sightly A firm mat
tress gves more relief than a soft one which
permuts the weight of the hips to pull the pelvis
1nto an anterior tilt even though kneos are bent

The individual mth lordoxs due to hip flexor
Hghtnem does not have restriction n forward
bending aa does the one with back tightness

Treatment indications for correction of hip
flexor tightness

1 Heat and massage to antero-lateral thigh

2 Stretching of tight lip flexors (See exer

cme sheet p 115)
The following exercises are contrn indicated
Hip flexion exercrecs such as single or
double leg rmng
Sut-ups” with feet hooked under support

W xax Hausrring Moscues In the anterlor
pelvic tilt type of faulty posture ham tnng
weakness 15 a less constant finding than the threo
imbalances provioualy deseribed. It 19 seldom
found an a primary factor, but when it 15 found
1n conjunction with abdominal weakness the
pelvic tlt and lordoms tend to bo more cxag
gerated than if such wenkness were not present
Ordinary sitting with knees bent relieves tenaon
on the hamstrings and this may account for the
fact that these muscles are not 2a conustently
wenh as the abdominals in lordoss postures

Standing with knees hyperextended and pel
13 tilted antenorly puts tenson on hamstnogy
enumng graduaily mnereasing streteh weakness of
these musclen

In the standing position hamstnng muscles
feel tawt whetber they are stretched or con
tracted Usumlly this tautness Is interpreted as
contracted hamstrings on postural inspectron
with the result thst treatment to streteh ham
strings is ordered as a corrective measuro When
this tautness is assocated with strtched ham
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stnnpe stretching s contra indicated Accurate
axamination for hamatring length (a8 described
in Chap IV) s necewany for accurate diagnoas
and for presenption of therapeutic measures

Tt ianot practical ta apply a support te correct
knee-hvperextension 1 the ordinary postural
casexr The mubject must be trained to correct
thus fault voluntarily by changing the habitual
posstion of his knees in standing

Correction of the antenor pelvie tilt by what
ever measures are indieated by the examination
finding« will alro reheve tension on the ham
stringa  After treatment has been mstituted for
refiefl of tenmon excreise to strengthen these
murcles 15 indicated Standing or lying pelue
tilt exererte with emphasis on pulling the pel
vis down poetenorly is used for strengthening
the hamatrings Remsted knee flexion exercises
1n mtting may bo used but the exercize of knee
flemon from a prone pamtion involves too much
back fixation to make 1t therapeutis n mast
cazes of antenor pelvie tilt

POSTERIOR PELVIC TILT

Two types of postural problems appear 1n
connection with posterior pelvic tilt One 18 that
m which the back 15 flat and the low baeck
muscles are tight and over-developed, gving nso
to 2 npd, flat back posture The lumbo-ancral
strain amocinted with such a fault 19 wsually one
of acute strain of the low back muscles occurnng
dunng a forward bending movement The move
ment which causes the onset may appear tnvial
or may be one of over-exertion Paliative and
corrective treatment for the muscle strain and
tightners are eszentially the same as for the low
back tightress descnibed above under anterior
pelvie tilt In regard to ahgnment however an
effort should be made to obtain an increase
rather than a decrease 1n the lumbar curve that
3 & more nearly normal alignment of the lum
bar smne Further details in regard to th type
of fault are discumed below under Bacro-lhac
strain

The recond type of problem 1 relation to
posterior pelvic tiit m that of a weak back in
which the back and hip flexor muscles are weal.
and the lumbar spine 1s cither flat or in alight

Lyphous This type of back is relatively un
common but when It exists it offers a renous
problem In faulty mechanics

In standing mtting and forward bending
there 18 the elerent of undue compression on tho
antenor surfaces of the hodies of the lumbar
vertebrae and constant tenmon on the muscles
and posterior spinous lignments of the low back
The constant murclo tenmon may gmve nse to
aymptoms of strain and fatigue that may be-
come quite acute The grentest strmin may be
felt in the dorso-lumbar region in mtting because
the compenratory forward inclination of the up-
per trunk puts the greatest strems at thi junc
tion

W eakness of hip flexors particular]y the psoas
major 15 one of the most constant findmgs in
casen of postentor pelvie talt with lumbar kypho-
ss. Pnmary weakness of these muscles may give
rire to the fault or stretch-wealmess of these
muscles may gradually occur due to the faulty
ahgnment

Treatment requires a support which holds the
spne 10 good mechameal pomtion ie 1 a
normal antenor curve of the lumbar spine Cor
rection should not be forced but attempts
ehould be made to accomplish gradually an 1m
provement 1n alignment Best results will bo
obtamned by constant weanng of the support
for mtting or standing pomtions If symptoms
have reached the acute stage a support should
be worn while recumbent nlso until acute symp-
toms submde

After strain and fatigus have been relisved
by the support excrcses for the low back and
tup flexor muscles are ncheated. Hyperextension
exercites are wndicated for the back. For the hip
flexors alternate leg-rammng from the supine po-
stion 18 usually a sultable exercise Though the
back should not be allowed to arch aboormally
1t should be allowed to arch alightly during the
alternato leg rmmng because 1n mving thes ex
ercpe the objective 1s to strengthen the psoas
20 that 1t wll exert a pall forward on the lum
bar spine Double leg ramng is Lable to bo too
strenious a movement £01t mnot recommended.

The posture of one with hip flexor weakneas
15 that of luip hyperextension the pelvis and
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upper end of the femur being deviated forward
in the snme manner that the lower end of the
femur and upper end of the tibta and fibula
deviate backward 1n knee hyperextenmon Cor
rection of the faulty postursl ehgnment 1n stand
ng 13 done by trmmng m much the same msn
ner and for the same reason as in correcting
Lnee-hyperextenmon.

LATERAL FELVIC TILT

The low back paun essociated wath lateral
pelnie tilt appears as a unilatera! lumbo-#acral
strain.

A= many (if not mare) of the problems of
po<tural low back pmin are associated with lat
eral pelvie tilt as with antenor pelvic tilt The
mechanieal problem 13 chuefly that of undue
eomprestion at the artreulating facets of the
spine on the high nde of the pelvis The more
spot which corresponds with the area of greatest
compres1on 15 over the articulating facet of the
fifth Jumbar on the gh mde

Since mo<t nght handed people exlubit the
pattern of faulty mechanies 1n which the hip
1« higher on the right than on the left umlateral
lumbo-eacral strains occur more often on the
nght than on the left with the panful area to
the nght of the 5th lumbar vertebra.

Muscle mbalances are u<ually present in the
lateral or postero-latersl trunk and the lateral
or antero{ateral thigh muscles 10 the caves of
lateral pelvie tilt The postero-dsteral trunk
muscies and lumbo-dorsal farcia are tighter on
the high r1de of the pelv1s while the leg abductors
aud ten<or farcia lata are tighter on the low side
of the pelvi  The abductora particulardy the
potenor part of the gluteus medins show weak
pees on the luigh mde wiule the leg on ths
#de as-ume a postion of po<tural adduction m
relation to the pelvi~ (“ee fig 76 ) An mmbalance
ma) also be noted mn the hp adductors The
pattern mo-~t frequently seen m night handed
mdividuals 1+ that of tight left tencor weak
nght gluteu~ mediu - +tronger lup adduetor and
latera! trunk muscle~ on the neht than an
the Teft

Left handed individuals tend to show the re-
verre of this pattern. Facilities and equipment
are most often made for right handed uee of
there is an element of asymmetry miolved in
activity Left-handed people are therefore
often required to use tools or equwpment in a
right-handed manner with the result that ac
qurred patterns of muscle imbalances tend to be
less fixed than in the nght handed individuals

As a result of the faulty lateral alignment and
the muscle imbalances pain may appear in the
low back or 1n the leg Ususlly careful examina
tion will show rame evidence of symptoms m
both of these areas regardless of the ares of chief
complamt.

When pam is most evident in the low baek
the lumbo-sacral 1mtation is basically one of
undue compresmon, Treatment is pamarily con-
cerned with re-algnment to relieve such com-
pression. Ewentlally treatment conmets of the
applicatian of a straight raiee on the beel of the
shoe on the low mde of the pelvis, j¢ the side
oppoate the low back compreenion, Beeause unk-
Iateral lumho-sacral strmin 12 more often on the
nght the straght raise 1s usually required on the
left Seldom 18 1t necesmary or advisable to ue
a Iift thicker than §7 or & A firm rubber and
leather beel pad that can be inserted into a sboe
often suffices

Obvioudy 1t 13 not to be ar~umed that a fift
ma be applied indrecniminately on the left mde.
The difference in level of tho postersor spines as
seent with the patient standing ehould provide
the basis for determining the need for apd the
amount of shoe lift Findings may be confirmed
by measurements of x rays taken with the pa
tient standing if that 13 desired Tlre muscle test
findings relating to gluteus mediuy strength
(rce p S0) should be uted to confirm the diag
nows 1n regard to the apparent leg length dif
ference  Apparent leg length measurementy
tahen 10 the rupine position for use as a bamy In
determining the mde of application of the Lft
are unfortunately more often mudesding than
not (See analyms of fallacv 1n this regard
p 97)

If there I tightness in the tensor fasea lata
on one sde the faulty ahgnment will not auto-
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matically be correeted v the applieation of a
shoe lift It = necesan to treat this tightnes
even thourh no epeeific suptone are present
10 that area Such treatment ehould erther pre-
ecde or accompany tlie use of the ehoe hft
{~ec p 137 reganding apeaifie treatment of the
tight fasa )

The weakne<e of the gluteus medhua which i<
uwaally present on the high mde of the pelvie
must be corrected ro the mediur ean better lielp
maimntamn lateral alignment The sloe correction
which 12 ueed to level the pelvis at onee removes
the element of ten«ion on the weaker meius
and the exereizo iny olved in the onlinary fune
tional activity of walking suffice for strength
ening this muscle It has not been found neces
an to mve added excretso for leg alxdnetion to
dividuals who are normally active

A mummum of mx weeks ix ady ined for nennng
the lift Whether 1t is needed longer depends to
a great extent on how long the immediate pos
tural problem has existed whetlier any actual
lex length difference exsta and whether oceu
pational activities or postural hinlutk can Yo
changed to permut mantenance of good nhign
ment

Though 1t may bo slight rome degree of roln
tion of the pelvis on the femora aecompunies o
lateral pelvic tilt The rotation appenms to follow
the pattern rct 1y the lateral tilt of the pelvis
rather than heing established in direet relntion
«hip to the muscle imbalance The pelvis tendy
to rotate fornard on the mde of a high hip In
other words there ysually i counter-cdorkwise
rotation of the pelvia when the nght hup i3 hugh
and the nght leg 19 10 postural adduetion on the
peivis The rotation tends to di appear when tho
pelnis s feveled laterally

Sarrn-Ihac Siratn
From the standpoint of mechanies a racro
tiar strain 14 chiefly one of undwe tenston on the
ligarments supporting thie joint No mu des spx
s ranforre the raevotftae joint bt
& -oaaterd musede problems doeu t
In the more typieal Fa-es of sarro-tle temin
the portare 14 ome of & flat back 1n which the low
Ik and ham tnng mu ele are tight The tght

low back muek amd lumba doral fasia pall
g upwanl on the saerum awd the tHght lum
Mg wecler and peeteror thigh (luteald
faxcta pulling downwanl on the s evat
rtronece T opporite dircetions prdueing tonsdon
on the waero-line joint The oppariug stieas~
nmay exert ronre ten ton wlhion the ody I up
right, but exert tllr greatest tenddon durdng
forward bending movt i nte

Tightrert of 1he back holds the meron and
lumbiar apdne s & fved mmoblle undt PMglitnes
of the posteror thigh nurseles nnd faseln nnin
taln a fixed relationship of e ok and log os
woott an movement in flesion liwa progieessl to
the limit of rnge permiticd Iy Al short
miselex

Whenmovement in flesion of e baek and Wty
jolnte beat the maximum efTordesd by tw mysle
length, the muselw of (I huek of logw or tho
hgamentw of te mero fllae Jolut are sibjoet to
strnin Whoee the stealn will oeeus doponda on
the remstunee of theso steuctures Thos 1t I tht
clther n lumbo wiernd or o kacro llne wimln ony
ortur in Al ty po pestnte or o two iy oerne
dmulinnemmly

1t 34 quite genernlly nmunmsd that (e Vgn
ments of i waero fllne Jolnt aro ko sleong wul
movement ko limftel that n teain Inosol Tkdy
to oeenr oxeept by sovorn Tnjurs  Anntoaninte
ngree howaver that this Jolnt does gernlt romn
motlon 1L enlled n dinrthresds midir than s
wynehrondresis Berausc tha pornnl mnpa of
motion of the Joint boannll 10 (nkis vers il
more o D exewive A teelon ruflidlont 1
cnuer lgnmentaus slenin iy not npe ar ns n
visible reparntion on x my

Among wornen the raet Tiegient enn « of
racso fhne stmmin b Wi VARY Fhere fa o por
mally romne relaxation of the lipwim it this
time and the streew of deliviry oen fesnlly
et~ pevern etraln o 1% Joln

In men pnero iine stesly ergen wurt fee
quently mnong Inbeore o engnged i vy Witing
The orcupation of the Inbasrer often rH e 1
partinlly bent geetion of e kv el o
partially bent yweitiem of the rpawe fer the toier
tion wpsl strength of Idting [l e bl bk
U b MO Sy it bt g el
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dom move into a poutton of hyperextenston of
the back because it 18 #o ineffiment mechameally
for lifting heavy weights The hamstnings remain
n a relatively shortened pomition and 1n use
most of the tims dunng such activity The back
muscles while not favored by being o e short
cned poeition are not under undue tension or
stretch and being in constant use becoms short
from over-development

Sacro-ihac strain may oceur 1o pehents with
a lordos posture who have tightness of the
back muscles but such cascs are less common
than among the flat back postures

Sacro-iiac strmn mey be bilateral or um
lateral It may exist 1n conjunction with a um
laternl lumbo-sacral strain on the opposite mde
As such the combination oceurs most frequently
as a nght lumbo-seeral and w left aacro-tlige
strain

Correction of faulty mechanics assocated
with racro-liac strain depends on the spenific
faults in algnment and muscle imbalance that
are present Sineo these vary  examunation for
tightness weakness or alignment faults should
bo made before prescnbing treatment

Hamstring tightness 18 one of the more con
stant findings in this type of postural fault and
should be treated by the application of heat
mamage and stretching movoments

A poation of straight leg raimang from a back
lying poation puts tenson on the hamstnngs.
It is ifficult however when treating hamstrings
to apply the principle that the tight muscles
should be under slight tenmon during the apph
cation of heat For convemence the patient Lies
prone on the table dunng the application of
heat Dunng the masagoe he 18 placed 1n a back
Iving pomition and mstead of having the leg
held up 1 a pomtion of straight legs raise by an
acLtant the foot rests sgamnst & wall for sup-
port Tlus puts the feg in a position of hamstring
stretch The patient s other knee must be bent to
permut hum to get o clomo as posable to the
wall A stroking and kncading massage to the
hamstnngs 1s done with the patient in this poa
tion  \s the muscles relax the patient moves
cloter to the wall and the leg 19 ramed higher to
give added streteh to the hamstnngs It would

be demrable that the opposite leg be extended,
but this 1s difficult unless some other set-up n
uted When pasave stretchmg 1s done at home
2 patient may substitute a chwr back for the
wall He may lie on the floor with one g aut
straight bexde the cheir wiile the other is na
poution of straight leg raise resting the foot
agninst the charr back

If the low back muscles are short as in the
ngd flat back posture heat mamage and
stretching of the low back muscles are indicated
and should be applied in the same manner as
for & tight lordotic back. (See p 127) Sines
range of motion 1n hyperextension 1 also limited
1n the ngid flat-back posture thers 1s a temp-
tation to presenbo h exerenses
Movement 1n the direction of hyperextennon »
indicated bat active exercise of the contracted
low beck muscles 13 not Increascd range 1o v
tension of the spine should be cbtained by pat-
mve movements such as lying I a supine
postion with a amall pillow under tho bach for
short penods of time

Supportive treatment consists chuefly of &
sacro-ihac belt If thero has been a lumbo-sacral
strain m conjunction with the sacro-liso strain,
8 comet or back brace 1 mdicated also The
sacro-ihac belt 13 then incarporated with the
support. (See figa. 118 and 119 )

In cass of sacrodliac mmﬁmﬁgwﬂ‘:
standing than in mtting Forward ca
n:lompam.'I‘hcn:»tanci.salsotobapalnr!:tfe'rﬂ%li
to the lower antenor abdommal regon, and
there may be amociated sciatio Kymptoms

Facet-Slipping

The joiats or facets which eonnect one verte-
bra mt]h anotber may show abnormal doviations
of algnment roferred to as 3 facct-slipping
Concervably a alippiog may occur at the limt
of mnge In flaxdon or in hyperextenmon. .
As a fault 1n hyperextenmon 1t may resul
from either a sudden movement In that dirce
tion or from a severc and permsiest lumbﬂ.’

lordosis The latter has heen scen in x4
Paul C Williame M.D Lesions of the Lumbossers!

Destractien
Spime Purt [I Chronte Traumatle (Pﬂ'(ur;‘h)' g o

of the Lambosacral [ntervertebral Diec
Bone and Jou t Burgery July 185 p 60
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The vertehral intenpaces are dinmushed and
the londoue i+ xo marhed that the compres
mon force hae caused jont structures {o mve
way and permiit the  over nding  of one facet on
another

The suddennese of onset acutenems of pam
and absence of previous neuromuscular svmp-
too kead to the Fruppostion that rome cases of
acute low back pain may e due to facct
sipping  The patient & descniption of heannga
crek Like rometlung flipmng out of place s
reets that an algnment fault had occurred
Usaally theae incidents are of momentary dura
tlon, and as such are not confirmed by x my
The diagno<is neceseanly 1s hased on rubjective
rather than objective finding«

The movement of the body and the direetion
of streas denote the direction of the alignment
fault Vo<t often 1t occurs dunng flexion and
the patient mays ho couldn t straighten up
The complaint 14 not unlike that following se
vere strain of the muscler however

As a fault in flexion the shpping would be
more apt to oceur in the very flexible back while
the muscle strun moroe often occurs in the tight
back.

In etrong hvperextension movements thoe so-
called catch 1n the back may be purely mus
clo Fpa m or may involve exceamve motion I
the form of facet-slipping

The faults of abignment and mobilty which
rerult 10 exceswmve joint motion are the hase
factors to be considered 1n correcting or pre-
venting faults of this type

Coceyalgia

Coccyalpa or coctygodvma refers to pain
the coecyx or neighbonng area Numerous fac
tors neluding trauma are re<pon 1ble for eoccy
algn Though faulty poation of the body may
Lave no relation to the onset of symptoms 1t
may result recondanly and become an umpor
tant factor

One who has penastent coccyalma tends to
Mt n a very erect position with hyperextenmon
(lordos) of the spine n an effort to avad undue
Pressure on the panful cocevs Years of eitting
m tuch a poution 1n many instances result

in weakening of the glutous maximum muscles
as revealed by musclo testing

Contervatine treatment consists of applying
n back lace corrot that draws the huttocks closo
together as tho straps or laces are tightened.
The coreet should be drawn tight while the pa
tient 15 1n the standing position The gluteal
muscles thus form a padding for the eoccyx in
the sitting position Pain 18 often alleviated by
this simple procedure

Lea Pamv

The conditions d d under this head:
include pan associated with Tensor Fasaa Lata
Tightness and Scaatien

Pain assocrated wrth Tensor Fasaa Lata
Tighiness

A condition often nustalenly referred to as
sciatica 18 that of pain associsted with & con
tracted tensor fascia lata. Pain mny be lrmuted
to the aren covered by the fascia along the
lateral surface of the thigh or may extend up-
ward over the buttocks involving the gluteal
fascin as well Palpation over the full length of
the fascta lata from 1ts otigin an the ilize crest
to the wnmertion of the ilo-tial band eliaits
pan or tenderness It 18 especially tender along
the upper margin of the trochanter and at the
polint of inscrtion near the head of the fibula.

Painfulsymptoms may be himited to the area
of the thigh or there may emst along with this
syndrome an intation of the peroneal nerve A
roview of tho anatom) of the lateral aspect of
the knee shows the relationahip of the peroneal
nerve to the muscles and fasas in thes area
(Beo fig 128)

The peroneal branch of the sciatic nerve
pasees obliquely forward over the neek of the
fibula crosmng directly under the fibers of ongn
of the peroncus longus muscle It 18 well known
that any prolonged pressure over this aren even
though slight must be avoided because of the
danger of peroneal nerve paralyms. Even in the
application of adhemve traction to the lower leg
one must be extremely enutious to avaid erther
pressute over the nerve or ercessire traction on
the soft tissue at that point




134 TREATMEXNT

dom movo 1nto a postion of hyperextenmon of
the bach because it 19 so 1pefficient mechanically
for bfting heavy welghts The hamstnngs remain
1 a relativelvy shortened poution and m use
most of the trme dunng such actrvity The back
muscles while not favared by being in a short-
ened poatron are not under undue tension or
stretch and being in constant use becomo short
from over-development

Sacro-ilac strain mav occur 1n patients with
# lordowus posture who have tightness of the
back muscles but such cases are less common
than among the flat-hack postures

Sacro-thac strain may be biateral or um
lateral It may exist in conjunetion with a um
laternl lumbo-sacral strain on the oppomto mde
As such the combination oceurs most frequently
as a nght lumbo-+ncral and a left saero-thae
strain

Correction of faulty mechanies awociated
with sacro-thac straln depends on tho specifie
faults in alignment and muselo imbalanee that
are pre~ent Smeo these vary ommnation for
tightur  wenkness or alignment faults should
be made before presenbing treatment.

Hamnstnng tightness 18 one of the moro coa
stant findings 1n thia type of postural fault and
should bo treated by the application of heat
massage and strotching movements

A postion of stright leg raining from a back
Iving pomtion puts tenmon on the hamstrnings.
It difficult howover when treating hamatrings
to apply the pnnaple that the tight muscles
should bo under alight tension duning the appli
cntion of heat For convenience the patient hes
prone on the table dunng the applicatian of
heat Dunng the mawage ho s placed 1n & back
Iying poution and 1mstead of having the leg
held Up 1n & pomtion of straight leg raise by an
amustant the foot rests agmunst o wall for sup-
port This put the leg 1n & position of hamstring
stretch The patient s other kneo must be bent to
permit him to get as close ns posmble to the
wall A stroling and Lneading masmage to the
hamstnngs i deno with the patient 1n this pou
tion As the muscles rolax the patient moves
closer to the wall and the leg 15 ramed hugher to
give added streteh to the hamstnngs It would

be deairnble that the opposte leg be edtended,
but this 19 difficult unless some other set-wp
ued When pasdve stretehing is done at bome
o patient may substitute a char-back for the
wall He may lie on the floor with cne leg oot
strmight besde the chair while the other mins
pomtion of straight leg-rafso restmg the foot
against the chaiwr back

If tho low beck muscles are short as m the
ngd flat-back posture heat masepe aad
stretching of the low bacl. muscles are mdieted
and should be applied in the same menner u1
for s tight lordotic back (See p 127) Sinee
range of motion in hyperextenson is sl hmted
1 the ngid flat-back posture there m a temp-
tation to prescnbo hyperextension exerches
Movement in the direction of hyperettension 1
indicated but active exsrrse of the eontracted
low back muscles 19 not Inereascd range m e€
tenmon of the spine should be obtamed by pss-
sive movements such as lylng n 2 supoe
postion with a small pillow under the back for
short periods of time

Supportive treatment consmsts chiefly of 2
sacro-tlias belt. If there has been a lumbo-aer)
strain in conjunction with the sacro-ime stram,
& corset or back braco 1 indicated abo. The
aacro-tliae belt 1 then mca'p)(n’l(ed with the
support figs 118 and 119

?EOM(SZ? Sr.ro-lhac stram, pain js fow B
standing than in sitting Forward bending eawed
more pain “Thero tends also to be pawm rof i
to the lower anterior abdominal regioe
there may be amociated sciatic ymptons

Facet-Sipprng

The jounta or faceta which connect o® V:z:
bra with another may show sbaorms! dena
of alignment referred to a8 8 {acet-d'm?k"!b P
Concervably a alipping nl]].uy oceur ot
of range 1 flevion or 1

As a fault 1 hyperestenson it m‘;‘: roadtt
fram esther a sudden moverzent 10 { tumduhnr“.
tion ar from a sevore and ;J gt
lordoms. The latter has been seen

Paul O Willlams, 3.D w«-dmwbﬂ*ﬂ:

Bpine Part [ Chronle Trammatlo (Pu-m;_l;w“ “
of the Lambosseral Intervertebral Dist ol
Bone and Jornt Burgsry July 1997 p 00
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The vertehral interpaces are diminished amd
the lordows 14 ro marhed that the compres
don foree has enueed jolnt structurces to mve
wav and pernut the  over nding of one facet on
another

The ruddennce of omeet acutencss of pan
and abeence of previous neuromuecular mvTap
toms« kead to the supposition that some casen of
acute low back pain mav be due to farct
dippmg The patient # deseniption of  heanng a
cliek lLike sometlung slipping out of place rug
ge«ts that an abgnment fault had occurred
Usuallv these inerdents are of momentary dura
tion and g« such are not confirmed by x my
The diagnous neecesarily 18 based on subjective
rather than olyective findinge

The movement of the body and the direction
of stress denote the direction of the alignment
fault \Mo<t often it occurs dunng fleon and
the patrent favs ho couldn t straighten up
The complaint 19 not unlike that following re
vere stran of the muscles however

As a fault 1n fledon the aipping would be
maore apt to occur In the very fleble back while
the muscle strain more often oceurs 1n the tight
back.

In strong hvperectension movemcnts the so-
called catch in the back may be purely mus
ele spasm or may jmvolve excessive motion in
the form of facet-slipping

The faults of ahgnment and mobility which
result m exceruve joint motion are the basc
factor to be conwmdered 1 eorrecting or pre-
venting faults of thus type

Coccyalgra

Cocevalgia or coccygodymia refers to pain in
the coceyx or neighbonng area  Nurmerous fac
tors mneluding trauma are responsible for coeey
slga Though faulty position of the body may
bave no relation to the oncet of »ymptoms 1t
may result recondanly and become an 1mpor
tant factor

One who has peristent coceyvelgia tends to
Htn a very erect po-ition with hyperextension
(fordo«r) of the rpine in an effort to av ord undue
Pres ure on the painful coceyx Yenrs of mtting
0 ruch o pomtion 1n many in tances result

1 weahening of the gluteus maximum muscles
a« rovenled by mueele testing

Conscrvative treatment consdsts of applyving
n back loce corret that dmws the buttochs cloe
together as the straps or laces are tightened
The coreet =hould be drawn tight while the pa
tient is 1n the standing position The gluteal
mus«cles thus form a padding for the coccyx in
the mtting position Pain 1 often alleviated by
this mmple procedure

Leo Pan

The conditions discussed under this heading
mclude pamn amocated with Tensor Fascia Lata
Tightnees and Sciatiea.

Pain aseocrated tvith Tensor Fascia Lala
Taghiness

A condition often mustakenly referred to as
scaintien 18 that of pain associated with a con
tracted temxor fascia lata. Pam may be hmted
to the area covered by the fascaa along the
lateral surface of the thigh or may extend up-
ward over the buttocks mvolving the gluteal
fascin as well Palpation over the full length of
the fasc1a lata from its ongn on the iliac crest
to the insertion of tbe ilio-tiblal band elicats
pain or tenderness It 15 especaally tender alang
the upper margin of the trochanter and at the
pont of in<ertion near the head of the fibula

Pamnful svmptoms mny be himited to the ares
of the thigh or there may exwst along with this
svndrome an imtation of the peroneal nerve A
review of the anatomy of the lateral aspect of
the kmee ahows the relationship of the peroneal
nerve to the muscles and fascia in this area
(Bee fig 128)

The peroneal branch of the sdatic nerve
pases obhquely forward over the neck of the
fibula crowang directly under the fibers of ongin
of the peroneus longus muscle It s well known
that any prolonged pres<ure over this area even
though alight must be avoided because of the
danger of peronenl nene paralyxs Even in the
application of adhesivo traction to the lower leg
one must be extremely cautious to avend either
pressure over the nerve ar ercesaire traction on
tho soft tis<ue at that pant
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Common peronesin. Biceps femoris

| — ——— Ant. tibigl art

Tibislis amt

Superficinl

peronesl n. T~

Ext digat longus

Dee
peronesl n

Ext. hallucis longus

Fia 128. Relationship of Peroneal \erve to \eck of Fibuls and Peroneus Loagus Musde
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The mechanian by which the peroneal nerve
fairntated in eares of tightness of the faxcin latn
may be explained on the basts of either the
effect of pressure by the ngid bands of fascia or
by the offecta of traction on this part When the
tight fascia Is drawn taut as in movementa of
walking or on movements of testing for tight
nee the farcia 1 often obeerved to be extremels
npd. The peronenl nerve crosang under this
taut band and Iving in close contact with the
neck of the fibula is rubjected to conetant
wmtation

The effect of the element of traction is often
seen 10 acute cares \With tho patient lying on
his mdo with the affected leg uppermast the
mere droppng of the foot into invermon by the
pull of gravity (downward toward the table)
pats tensgon on the muscles and fascial bands.
Svmptoms of nerve iritation are often ehated
mn the area supplied by the peroneal nerve by
thts mmple movement of the foot

The failure to recogmze the penpheral cause
of this peroneal nerve imtation hns often re-
sulted 1n rather obscure explanations of this
syndrome

Often deduction that the pmin was due to
nerve root leson has been bared on the fact
that the dermatome area of cutaneous ditn
butien correrpords 20 closcly to the ares of
pam when the peroneal nerve s involved.

Patterns of faulty mechanies bear n eloe rela
tionship to handednem \lost people stand with
the nght hip ligher than the left The teneor
fasein s thereby more often contracted on the
left than on the right and most cases of um
lateral temwor pain appear i the left leg
Chronic seiatic symptoms amocated with faulty
Povture appear more often on the nght (See
discusion under scuatica below ) Symptoms of
ten<or pain are more common than those of
chronie saatica

Tenror pan may be bilateral or unilateral
but 15 moro often umlatersl 1f sovere The effect
of being bulateral 15 melf Limiting 1n the extent of
the imbalance that ean anse. Activities such

o elating skung or horse-backh nding may

Prediwpose  however toward tightness of the

tentor on both nght and left

TREATMENT INDICATIONS

For Acurr Snatrrous Heat 1s apphied to the
lateral aspect of the thigh while the patient
n a position that gives in  to tho tightness
This is done by abducting the leg 1n back Iying
or mde-lying To support tho leg 1n abduction
n mde lying a firm pillow is placed between
tho thighs and another between the lower legn
making sure that the foot 15 supported also 1n
this mde-lymg pomtion A pillow at the back or
abdomen helps balance the patient comfortably
n this slde-lying position. Heat may be ap-
plied two or three times a day for about 20 to
30 rmunute penods while the patient remawns
1 bed

As soon as the patient can tolerate it which
may be durng the first treatment or may be two
or three days later massage may be started.
Massage should be firm but not deop Often a
very superficinl strolang is more umtating than
a firm gentle pressure 1n cases of tensor pain
Tho patients frequently describe the reaction
to the mamage as a hurt that feels good
They are aware of a feeling of tightness and
describe 1t as ‘wishing they could make the
muscle let go or that ‘it would feel good if
somebodv stretched 1t

The almost immediate relief of symptoms in
dicates that the condition 18 basically one of
tight muscles and fascia Theso treatment-reac
tions differ from those In sciatica The same
procedures applied to the panful area along
the hamstrng muscles 1n cases of sciatic irnta
tion would give nae to increased pamn The pa
tient should aveid exposure to cold or drafts
because even the shghtest exposure often caunes
aggravatian until acute symptoms subaide

For Sun-ACUTE BTAGES As acute pain sub-
mdes succeeding trentments should be directed
toward stretching the tight fasela Dunng treat
ment abductian of the thigh 13 gradually dimn
wshed until it 15 in & position of slight tenmon
on the ebductors while the beat and massage
are applied The poution and movement for
stretching are illustrated on p 115 on the exer
asc sheet
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Self stretching in the standing pomtion (as
first desenbed by Dr Frank Ober*) may be
done 1f the pelvis fs kept from any antenor tilt
as this movement 1s performed

The shoe correction which is mdieated for
the correction of the lateral pelvic tilt associated
with tensor fascia lata tightness acts also as
an aid m the gradusl stretching of the tight
fascia For this rearon such shoe alterations
may not be tolerated until acute symptoms have
subsided and until some active treatment 1n
the form of heat and marsage has been insti
tuted to relax and stretch the tight farein

Though the condition of pan assocated with
& contracted tensor fascia Iata 15 the more com
mon there are instances of strain on the high
mde of the pelvis When a leg {s 1n & pesition of
marhed postural adduction there iy & continu
ous tenwaon on the abductors of the thigh on
that side The symptoms may become quite
acute If present they are treated by rellef of
strain—that 15 leveling the pelvis and correc
tion of any opponng musele tightncas which
ma be causing the perustent tenmon Smee the
chief opponent 15 the oppomte tensor thus prob-
lem resolves 1tself mto treatment of the con
tracted muscles and fascia on the low mde even
though symptoms of strain are present on the
other mde

Saatica

Sciatica refers to a neuntic type of pan along
the course of the eciatic nerve Pamn extends
down the postenor thigh and lower leg to the
role of the foot and along the lateral aspect of
the lower leg to the dorsum of the foot

Seiatica may oceur i connection with vanous
infections or inflammatory diccase proceses or
may be due to mome mechanical factor of com
pre~ 1on tenmon or imtation

The wymptoms may ongnate from a lewon
of ane or more of the nerve roots which later
Jon through a plexus to form the acatic nerve
A protruded intervertebral di ¢ 19 an example
of mechameal irntation that is present at the

Ober F It Back Rtraun and Besatien, J A M A 104
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level where the nerve roots emerge from the
spinal canal Distribution of pain tends to ex
tend from the root ongin to the terminal perve
endings with the result that it 15 quite wide-
spread An L5 lesion for example may gve
nee not only to symptoms down the courre of
the sciatic nerve but also to pam 1n the region
of the posterior and lateral thigh supplied by the
inferior and supenor gluteal nerves

Symptoms of sciatica may anse from frrta
tion anywhere along the course of the exenal
plexus the seiatie nerve trunk orits perpbenal
nerve branches Sciatica may anse ay reflex
pan from irntation of penipberal nerve endings.
Unle<s »0 revere as to et up a reflex mechanfm,
a lewon nlong the coume of the perve or its
branches mayv often be distinguisbed from a root
lesion by the localization of pain to ths dis
tributtan below the lovel of the lewton

Other than at the root there are two com-
monly recognized stes of lesons gpving rse to
xelatic pain 1) the racro-liae region where the
spinal nerves emerge through the sacral fora
men 2) at the level of the pirfarms muosde
where the sciatio nen o trunk emerges through
the saatio notch.

This dixcumion about scuaties will be con
cerned with faulty hody mechanies in relation
to dise protrusion and the sastic eymiptom
assocated with the pinformis syndrome. There
will be no discumaon of sclatien in relation to
sacro-liac stram other than to suggest that the
faulty mechames caumng ths strun (as de-
seribed nbove) may put tenmon on the sacral
plexus becaure of the cloo assocation of the
nvolved structures in this area.

PROTRUDED INTERVEETLBRAL DISC

Seiatien resulting from s ruptured diso has
been dexeribed 1n elaborate detail in the Liter
ture In such a leon surgeny for removal of the
dise 13 usually Indieated It would nat be logieal
to assume that conservative treatment could
effect any permanent rebaf of symptoms eauwed
by a flaed protruson of a disc There are cascs
of scatica however in which clinfcal finding?
suggest a dise lemon but the fluctuation or 10
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constanev of symptoma rugpeat that the pro-
trusion 1« not con tant Conservative treatment
of many ruch cascs has bhrought about effective
relief of vmptom. without surgern previous to
and mnce tho advent of surgical treatment for
this Jemon

Thete are instances in which for ronye reacon
the patient declmes operation or the doctor does
not elect to do surpenn Coneervative treatment
15 the neecesarv altermative

The mationale of conrervative treatment 1s
hased on the ruppo«ition that any compresave
force whether due to muscle rpasm or tightness
of the back musclex or the stres« of the ruper
unposed weight of the trunk on the lumbar
spine mav be a factor in eavang dize protrusion

To thix end two measurex are necestaan m
effective contervative treatment first immobilt
2ation of the hack for relief of any acute muscle
rpasm and second ute of a support for the low
baek which acts to tranemut the waght of the
thorax to the pelvis and relieve rtress on the
lumbar spine In much the same manner a cer
vical collar is used to rehieve pressure on the
eervieal spune

To treat by 1mmobilization and for relief of
compreaion a fitted front-lace cormet type sup-
port sused Such a support should be reinforeed
with strong lateral and posteror stave (See
fige 118 and 120)

Following relief of acute svmptoms thera
peutic measures are mn«tituted to correct anv
underiving muscle imbalance or faults i abgn
ment

Acute reaatic symptoms awsocated with pro-
truson of a ruptured dise arc often deeeribed
23 havimg occurred ny a result of a cudden twist
and extenrion of the spine from & forward bent
postion mich as twisting the trunk while hfting
& weight That such a type of strees should be
related to this speatfic type of lesion 1% Dot
urpnmng 1n view of tho fact that (according to
Gray) rotation of the lumbar «pine takes place
gt the intervertebral dise

The factors of rotation and estension of the
lumbar epine are also related to the faulty me
chanies observed 1 cases of chronic saatica

Low back muecles are tight the back mav or
may not bo in a powition of lordoms and there
is rotation and unilateral pelvic tilt Chrome
reiatic symptoms occur more frequently on the
right than on the left beenuse the usual pat
tern of faulty body mechames presents a nght
high hip and counter-clockwise rotation of the
pelvis

That tensor fascia lata pan oceurs more fre
quently on the left and the chronic rciatica
arrociated with faulty body mechamies more fre-
quently on the nght may be regarded as of
value 1n the differential diagnosa

Seciatica which has been acute or sub-acute
often causes the body to be drawn into such
f{aulty abgnment that symptoms of musecle strain
and faulty alignment are added to the onginal
dieability These secondary symptoms may on
oceamon persist after the ongnal causative fac
tors have subsided.

FIRIFORMIB MUBCLE AND ITSB EELATION TO
BCTATIC PAIN

Dr Freiberg* m discussing the pinforms
muscle and 1ts relation to sciatic pamn has fur
nished an mteresting explanation regarding a
posuble cause of saatic symptoms Though
there may be numercus cases in which sciatic
pain 3 associnted with a confracted pinformrs
as he desenbes it 18 the opinion of the authors
that imtation of the scatic nerve by the pin
forms muscle 15 more often amocated with a
stretched pinformmy

The pinformis anses with a broad ongin from
the anterior aspect of the sacrum and in<erts
mto the superior border of the greater tro-
chanter This muscle has three functions 1n
standmg It acts as an external rotator of the
femur mds slightly 1 tilting the pelvis down
Iaterally and aids n tilting the pelvis postenarls
by pulbng the sacrum down townrd the leg
which 13 the fixed pmnt 1n standing

When a faulty mechanieal position 15 prezent
m which a leg 18 1n postural adduction ard

Freiberg, Albert H and Vinke Theodors 11 1 Belatien

and Bacro-Tiac Joint Joarnal of Bone ad Jola
\clume XVT pp. 126-136. t Burgery
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internal rotation m relation to an antenordy
tilted pelva there 18 marked stretching of the
pinformus muscle along with other muscles that
function in a Aimilar manner The mechanics of
the potion are such that the pinformis muscle
and the sclatic nerve are thrust into close con
tact This 18 somewhat in contrast to a con
tracted pinformus muscle In which as suggested
by Schudel, the contracted muscle may well
be 1n position to bndge and protect the scatic
nerve Soce fig 129 which shows the relation
shup of the sciatio nerve to the pinformis muscle

The following points should be conmdered 1n
diagnomng a probable piriformus ymtation (as-
sociated with a stretched pinformis)

1 Do the sciatio symptoms diminish or dis-

appear 1n non weight beanng?

2 Do internal rotation and adduction of the
thigh 1n the flexed pomtion with patient
supine increase the scatic symptoms?

3 Do the symptoms dimumsh 1n standing if
& straght-rase 1 placed under the op-
pomte foot?

4 Does the patient seek rehef of symptoms
by placing the leg in external rotation and
abduction both in the lying and standing
positions?

The test movement to place the pnformils
on maxmum stretch (#2 above) 19 dane in the
followmg manner The patient 1s placed supme
on & table The knee and hip of the affected leg
are flexed to right angles Flexion of the knes
rules out any confusion with pain due to imta
tion of the hamstnng muscles The exnminer
then nternslly rotates and adducts the thigh
pasuvely

In regard to number 3 above 1t has been a
frequent clinical obeervation that durng the
course of exnmination a bit applied under the
foot of the affected mde would merease symp-
toms while a it placed under the foot of the
unaffected mde would gve same immediate rehef
in the affected leg

Bhoe corrections for cames suggesting irnta
fion due to a stretched rather than a contracted
pinformis conmst of & straight rase (usually
{ to 1 inch) on the heel on the unaffected slde to
relieve tenmon on the abductors of the affected

mde and an inner wedge on the heel on the
affected mde to correct the internal rotation of
the leg Heat mamsage and stretching of low
back muscles if they are contracted abdorunal
musce exercise if abdominal weakness is pres-
ent and mstructions for correcting the faulty
pomtion of the pelvis in standing are used as
indicated.

hxER Par¢

The habitusl pontion of the knes in standing
suggests which areas are subjected to undue
pressure and which are subjected to undus ten
mon Symptoms of Lgnmentous strmin are as-
socated with the areas of undue tenson, while
symptoms of bony compresmon are more often
related to the areas of pressure. The varnhoos
n symptoms are best described by dmcusung
each type of fault individually The cambination
of faults occurs frequently and in rather fired
patterns. For example the combination of knes
hyperextenmon mternal rotation and postural
bow legs 15 rather common. Internal rotation
and slight knock knee are frequently seen 1n
combination External rotation is often seen
with severe knock-knee.

Infernal Rotation

Internal rotation of the knees 15 a phrase
used to describe the postion of the legs in
standing 1n which the patellae face alightly in-
ward rather than straight abead It may be dus
to rotation of the entire leg from the hip to the
foot or may be due to some actual rotatton of
the shaft of the lower leg 1n relatim to the
femur The latter often described as external
tibial tormon may appear as wternal rotation
of the knees when the feet arc straight abead,
or as an outflare posmtion of the fect if the knees
face forward.

Interpal rotation of the knees Is often eeen
&9 the result of postural hyperextension, or m
combination with 1t The faulty knee positon
of miernal rotation of the femur with external
rotation of the lower leg alang with knes hyper
extenmon has a bams in the stretchmg of the
pophteus muscle Thus short firm muscle which
acts samewhat as & broad pm(mor]meojd.ut
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ligament has the function of rotating the Jower
leg inward on the femur If 1t 1s stretched by
knes-hyperextension it permuts the lower leg
to rotate outward an the femur However this
rotation movement can oceur only if the knee
13 flexed or hyperextended because angtomically
the knee does not rotate if 1t 18 n extensmon.
The remedial treatment for thus type of fault
18 training the person to avoid pomtions of hy
perextension 1n standing rather than usang any
specific exerase or medns of support

Internal rotation of the leg from hip level
may result from exther or both of the following
weskness of the hip external rotators or prona
tion of the foot Whichever of these predisposes
to the fault the end result is usually that both
conditions exist 1f exther ia not corrected

Treatment conmsts of placing an nner (bor
der) wedge on the heel of the shoe to correct
pronation thus helping to rotate the leg back
mto normal alignment Shoe correction loves
much of 1ts effectiveness if knee alignment is
faulty in hyperextenson and if such a fault 1s
present 1t ahould have postural correction Exer
ewes to strengthen the lup rotators and ex
tenors and correct any faulty pelvic demation
should also be part of the pestaral correction.

Knocldnee

Tenmon oo the internal lateral ligaments and
compreasion of the latern! surfaces of the knes
Joint are present 1n knock knee Prin asociated
with the postural tension on the Ligament 1s
annoying but can be tolernted for a long time
before becoming mcapecitating The pan as-
soasted with the compresmon, on the other
hand 15 slow to develop but s often intolerable
when 1t mamfests 1txelf Evidence of arthntio
changes may appesar 1n x ray

In treatment of mild knock knee an wnmer
border wedge on a shoe tends to re-abgn the
extremuty thus relievmg stram medially and
compresuon laterally There {s danger 1n wung
too high an 1nner wedge becaute the over-cor
rection of the foot may be over-compensated
by an increare in the knoch-knees The authors
sugrest that a , to &~ inner heel wedge 15
usually adequate 4 moderafe degres of knock

knee may be benefited by an elastic knee mp-
port m addition to shoe corrections. The sup-
port should have Iateral steel upnghts with a
Joint at the knee Serere knock knee requmes
bracing (as shown in fig 130) or surgery

Tightness and sorenem of the tensor fasca
Inta 18 frequently seen mn conjunction with
knock knees even in young children. Heat mas-
eage and stretching of the fascia 1s often reeded
in order that the shog carrection may effectively
bring about a reahgnment

Knee Hyperextension

The pomition of postural byperextenwion of
the knees results in undue compresmon of the
knee joint antenorly and undue tenmon on the
hgaments and museles postenorly

Pain 1n the pophteal space ® not uncommon
m adults who stand with the knee 1 hyper
extensmon

Traimng in correct postural alignment 1 the
chief form of treatment except 1n severe cases
when o leg brace may be required to prevent
hyperextension

Anee Flenion

The posttion of knee flenion in standing 15 les
common than the otber kunee faults discomed
above. It may oceur m older people but 1s sl
dom seen m youngsters except the unilsteral
knee flexton which may be compensatory for
knock knee For the role of hip flexor tightness
1n postural kpee flexon see fig 44

Pam 18 most often assocated with muscle
strain of the quadnceps or with the effect of
traction by the quadnceps (through its pateller
tendon insertion) on the tina Painful reactions
to this type of fault are seldom seen except 11
older people and carrection 15 very dificult be-
camse of the age of the wdividual and the es-
tablished habits of standing

Botolegs
In children & pomtion of bow-legs may be
erther actual or apparent. An actual bowing 1
of the shaft (femur or tibie or both) and b
usually conmdered to be due to nckets An ap-
parentbomngoccunuamﬂtofnwmbml
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tion of joint posdtions permitting the faulty
alignment thotgh no actual structural defeet v
present in the long bones

The portural bowing i« not present of the
knees are 1n a good antero-postenor nlignment
Sinee there 1s no bony defect this bowing oceurs
only if tle kneo gocs into hyperextension or
fleion Thue on teating it will dippear in non
weight beanng or on standing if the knee< are
held 1n neutral extendon (See fig 41)

Correction depends almost cntirch on pos
tural eservises to eliminate the hvperextendon
There are numcrous in<tances 1n which the pos-
tural bowing and hvperesten 1on aro compen
rators for a knock knee ax discuteed on p 169
Paradoxealls the correction of thia type of pos-
tural bowing must he ba<ed on a correction of
the underlving knock knee deformity (Sce fig
147)

Correetion of structural bowing  depends
cluefly on effective bracing The brace 1s made
by attachung an inner stecl upnght o a pelvie
band and to a shioc A wide leather or canves
band attached to tha bar 15 #0 placed that the
straps can be drawn tight enough to put troc
tion on the leg pulling inward toward the
straight upnght

An cuter wedge on the leel or solo is usually
not indicated because of the tendency of the
foot to pronate as the legs bow outward

External Rotalion

This fault does not 1n 1itrelf appear to mve
% to panful knee conditions It usunlly s an
expresion of outward rotation from hip level
and 1 accompanied by an out toeing position
of the feet (See p 148 and fig 148)

Foor Pamv

The foot has two longitudinal arches winch
extend lengthwise from the heel to the ball of
the foot Tho tnner or medial longatudinal arch
I8 made up of the o3 ealels astragatus reaphord
three cunesform, and mner three metatarsal

The outer or lateral longmtudinal arch 18
Made up of the 09 calews cuboid and outer two
Metatarsal bones. The outer arch 1 lower than
the nner and tends to be obliterated 1n weight
beanng  Any referenes to ‘the longtudinal

L

F1a 130 Rnock knee Braee
In children this type brace may be used to ald
mcomcld 1on of knock Lneer 10 adults, 1t 15 umed in
eancs of pain amocrated with knock kn other
faulty knee conditions. oo
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arch will mean the mner arch if intended to
demgnate the outer 1t will be a0 modified.
There are two transrerss mefaiarsal arches one
across the mid section and one across the ball of
the foot. The posterior melatarsal arch 1a at the
proximal end (or base) of the metatarsal banes
It 18 a structural arch with wedge shaped bones
at the apex of the arch. The anterior metataraal
arch 1x at the distal end (or heads) of the meta
tarsals It 1s an arch which disappears in weight

beanng

Panful foot conditions may be dimded,
roughly into three groups those deahng with
longitudinal arch strain those dealing with met-
atarsal arch strain and those dealing with faulty
positions of the toes. The thres types of panful
conditions may exist in the same foot but more
often ono type predomunates over the others

Foot problermns are mors common among
women than among men and after women start
weaning high heels they tend to have mare
dufficulty asmsociated with the metatarsal arch
and the toes than with the longitudinal arch
VMen and children who present foot problems
are prons to have those amoaated with lonzm
tudinal arch strem.

Pronation 1 an alignment fault In which
weight 18 thrust toward the mner border of the
foot In those who wear low heels such a fault
places undue stress on the longitudmal arch
structures. In women who wear high heels the
painful symptoms associated with this fault are
often referred to the knee or even the low
back rather than to the foot 1tself This occurs
because by rammg the heel the bones of the
foot are thrust into the structural relationship
of a high longitudinal arch and maintamed
there

Examination of faulty and pamful feet ahould
melude the following

1 Check the alignment of the feet in standing

with and withouat shoes.

2 Observe the manner of walking with and

without shoes

3 Test for muscle wonknes or tightness of

toe and foot muscles

4 Cbeck the shoes for over-all fit etc (see

p 188) and observe the places of wear on
the sale and heel. Faulty weight dmstnbu

ton m standing or walking s often re-
vealed by excessve wear on certam parts
of the shoe

5 Chreck the over-all postural alignment for

any evidence of supertmposed stramn on
the feet such as occurs 1n cases of pos-
tural faults in which the body weight is
bomne too far forward over the balls of the
feet

8 Check regarding unfavorable occupational

influences

Treatment may be econsdered as of two types,
corrective and palliative Ideally treatment
should be corrective but in view of the fact that
many painful foot conditions eccur m older
people whese bony lLigamentous and muscular
structures eannot adjust to corrective measures,
itrs v touse demgned to obtain
relief with A mimmum of carrection.

The questions frequently are asked ‘Should
a person with weak feet wear arch supports or
will he need to wear them the rest of hus hfe if
he starts weaning them? ‘Should he be given
foot exercises or are his feet already over
worked?

Except among individuals who have been bed
ndden ar who do very httle walkmg 1t 1= ssfe
to assume that the average persan with a foot
problem does not lack exercise The activity or
the type shoe that 1s worn bowever may hold
the foot 1n such a pomtion that muscles work at
a disadvantage with the result that they suffer
stretch weaknem and strain There m no lack of
use but there 13 diminished mnge of motlen

The foot muscles cannot be expected to fully
companutefororcormctncmd}uonmwhmh
there is faulty bony alignment and ligamentous
relaation However strong muscles will help
preserve the elignment once it Is corrected.
Often a support is necessary until carrection of
alignment 15 satsfactory The support should
am to rehovo stramn on the muscles Normal
use of the foot ususlly provides sufficient exer
cise for strengthening the muscles. However
stretching movements to relieve the tightoess
1n muscles which maintsin a persistent fanlty
uﬁgumnntoltbelooturtoesmybaindiuted
Effective hoe corrections do much to bnng
about the gradual stretching of the tight muscle
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The Wit of exereisen included mav be con
mdered primanly for usc in ca<es of pronated
feet or relaxed lonmtudinal arches A few of
there active movementa once a day slong with
any neeessary heat or ma apo of the tight mins
clee mav be useful

Recognition of the need for general postural
correction 1s an important part of exammnation
and treatment of faulty foot conditions

Date
Conxeetine Foor Exrreisis
Lytng on back
1 Curl tacx down aml hokl while pulling foot up
and .
2. Curl tocs down and hold while pulling foot down
and 10
3 With legs straight amd together try to touch
eols of feet together
Sttting 1 charr
4 With (ft) knee crowed over (nght) move
(eft) foot in lulf eirele down, in and up then
relax. (Do not tumn foot outward ) Repeat with
right foot
a. With knees apart place roles of feet together
and hold while bnnmng knees together
0 DPlace towel on floor With fect parallel and
ahoat ¢ apart gnp towel with toes and pull
inward with both feet hunching towel between
feet Neach fornard with toes (not out to side)
KNp towel again and repeat the movement
« With small half ball* under antenor arch of
foot gmp toes down over ball.
Standing
8 With feet strmght ahead roll weight to outer
borders of fect by pulling up under arches.
Nelling
8 Wall along a straight linc on the floor pamnting
tors straight nhead, and transfernng weight
from heel along outer border of foot to toes.
*Ball ahout 1} to 13 in diameter cut 1w half

Shoe Corrections

N\ame

Since correction of faulty foot conditions i
largely dependent on shoc alterntions brief de
2enptions of some of there are pertinent to this
dmeuseion. (Bame requurements for a shoo are

on p 188 and shoe alterations are
ilavtrated 1n fig 181)

Heel wedge 13 & small piece of leather made 1n
the shape of half of the heel It 18 usually apphed
between the (leather or rubber) heel hft and

the heel proper Itisofs given thichnesy usually
T¢” to }* at the mdo and tapers off to nothing
at the mudhine of the heel An tnner wedpe is ro
placed that the thickness appears on the mnner
rile of the heel and it serves to tilt the shoe
elightly outward In an outer wedpe the thicker
part is at the outer side of the beel and tends to
tilt the shoe inward

Snle wedge 13 made 1n the shapo of & length-
wite onc half of the solc and may be an inner
or an outer wedge a9 1n the ease of the heel

Thomas heel is a heel extended on the inner
tide for the purpo<c of medial longitudinal arch
support A Rererae Thomas Heel 15 extended on
the outer stde for correction of a supinated foot

Longitudinal arch support 13 n support put
insmde tho shoe under the medial longmitudinal
arch of the foot It 15 usually made of eponge
rubber and leather although in some cnses it 15
made of steel

A metatarsal pad 15 » small sponge rubber pad
made 1n an essentially tnangular shape It 1s
placed back of the heads of the metatarsals and
acts to reduce the hyperextension of the meta
taraal phalangeal joints of the aecond, third and
fourth toes. To indicate the pomtion of this sup
port 1n relation to the fool and 1n relation (o the
shoe 2 metataraal pad was nserted 1 a shoe
and an xray of the foot was taken with the
thoe on. The result 15 shown 1n fig. 132 (Bee
al-o fig. 133))

A melatarsal bar is o xtnip of leatber extending
acro<s tho back part of the sole of the shoe. It
acts tolift the metatarsals juat back of the heads
an does the pad, but is more rigid and affects the
ponition of all the toes rather than just the
recond, third and fourth

Long counfer 18 an extended counter which 1s
added on the mnner or outer mde of the shoe. Bee
fig. 131¢. Fig. 134 shows the collapse of shoes 1n
which there 13 no heel counter

Faulty and Painful Condiions and Treatment
Indications
PRONATION WITHOUT FLATNESS OF THE LONGI

TUDINAL ARCH

Ths type of fault is most olten found among
women who wear high heels In weight beanng
there may be some symptoms of foot stramn in



Frg 131 Shoe Corrections end Arch Supports

a) Pigeou-too patch b) metatarsal bar ¢) long
mner eoumnter {(as indicated by the cresse from the
heel to the mud-section of the shos) d) nner heel
wedge @) steel arch support for longitndinal and
metatarsal archer ) sponge rabber and leather sup-
port for sapport of longtudinal arch and support of

metatarsal arch at heads of 20d and 3rd metatarmls
&) longitudinal arch sapport and metatarsal bar
which supports all & metatarsals h) sole of shoe
cut out to show steed shank 1) modified Thomes
Heel )) mmall metatorsal pad k) cork inserts to
inereass height of longitudinal arch support.
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Fio 132 X my of a Foot 1n a Shoe with the Subject In a Standing Pomtion
The above Mlu~tration shows the proper relation tion alto shows how the steel shank mupports the
thrp of @ metatanal pad to the foot and to the shoe. mid-section of the shoe and foot The 3" platform
Obeerve that the thicknews of the pad is posterior to sole reduces the relative height of the 2}* heel to
the heads of the firet four metatarals. This illustra tho equivalent of & 13* hea!

Fra 133 \ Metatarsal Pad Shown n Itelation to the Metatarsal Bone,
A mctatanal pad should be placed back of the beads of the metatarmls to avoid pressure at the joint susfaces.
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the longtudinal arch structures and some ev1
dence of undue compresmon laterally because
of the Hmited rangs of evermon when 1n the
poration of plantar flexian as oecurs 1n high heela.
\org often, however the stress from the prona
tion fault causes strain medially at the knee
Because of the beight of the heel the foot itself
18 subjected to more anterior arch strain than
longitidinal arch strmin

Treatment consists of the use of an nner
heel wedge. As & genera! pnneiple the patient
should be discouraged from weanng & lngh heel
if there are symptams of foot or knee pain, but
1t may not be advisable for the patient to wear
too low a heel. Furthermore a igh heel cannot
be safely altered by use of a wedge without
nterfering with stabihty On a heel of medium
betght a &* inner wedge 15 usually used while
2 {” wedge 13 the usual adjustment on 2 low
heel

Fia 134 Shoes Without Stiff Heel-Counter

The absence of & stiff counter in the heel allows
the foot to deviste mnward or outward. The shoe
bresks down and any eosting fault tends to become
more pronounced.

FROMATION WITH FLATNESS OF THE LONGITUD!

KAL ARCH

This position of the foot 13 comparable to &
postion of dorsi-flexion and evermon In weight
bearmg the position of pronation with flatnem
of the longitudmal arch 15 ususlly accompanted
by sn outflanng of the forefoot. Excestive ten
slon 15 exerted on the muscles and igaments on
the wnper mde of the foot which support the
longitudmal arch Undue compresmon = exerted
on the outer mde of the foot 1n the regian of the

emue tarsd where the astragrhus and os cales
articulate

The tibials posticus and abdustor hallues
are usually weak as2lso may be the toe extensor
muscles and the flaxor brevis digitorum The
peroneal muscles tend to be tight 1f pronation
15 marked

Suppartive treatment conmais of umng an
mner heel wedge and a longitudmal arch sup-
port When the beel has a wide baso & wedge
of }* thickness {s most often usod When the
fault is severs the patient should be discouraged
from weanng a shoo without & heel. This type
of fault 15 more often found among men or ¢hil
dren than among women

METATABSAL ARCH STRAIX

This typo of strain 1 usually the result of
weanng high heels or of wallang on hard sur
faces in soft-soled ahoes. It may also result from
an unusua] amount of jummng or hopping An
interesting and unusual exemplo of the latter
was observed 1n a child about ten years of age
who had won e hopscotch tournament The
foot on which ahe did most of her hopping had
developed metatarsal strain and a callous on the
ball of the foot

The lumbnieales the adductor haltuets (trans-
verse and oblique) and the flexor dymtr quint!
are most noticeably weak When the patzent »
asked to flex the toes and ‘cup the front part
of the foot he 18 unable to do more than flex the
end jomts of the toes there 1s no movement of
cupping of the metatarmals

Heat mamage and stretehing of tho toe ex
tensors is indicated if hghtnem exists Suppor
tive treatment conmsts of the s of a metatamel
pad or of & metatarsal bar If there 1a & callus
under the heads of the socond, third and fourth
metatarsals ussally o ped 1 indicated 1f there
ia evidence of undue presaure ax obeerved by
calluses under the heads of all the metatarsals
2 bar 1 mdicated.

OUTFLARE POSITION OF THE FEET

An outflare position may be tho result of
axternal rotation of the enbre extrermty from
hup level or tibial torsion 1n wiich the ghaft of
the tibia has developed a rotation, or may be &
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fault of the foot iteclf 1n which the forefoot
flares out in relation to the posterior part of
the foot

The external rotation of tho extremity may
be scen in fig 148 Such o pomtion docs not
necesearily cause difficulty in sanding but walk
ing m an out toed position tends to put strain
on tho fonmtudinal arch.

If tilnal tormon 1= present as an established
faclt 1n an adult no effort should be mado to
have the individual walk with the feet straight
abead because such  correetion  of the foot
position would result 1n a foulty alignment of
the knees

The outflare of the forefoot is the result of &
breakdown of the longitudinal arch In children
measures which correet the arch posmtion will
help to correct the outflare W canng corrective
shoes mav be advitable because they typleally
have an inflare. In adults however if the fault
18 established corrective shoes do not change
the ahgnment of the foot but rather cause un
due preseure on the foot Usually 1t 1% necesary
to have the patient wear shoes which have been
made over a straight last or even an out flare
last  The patent can tolernte some arch sup-
port and nner wedge alterations if these are
mdieated but the abgnment of the shoo must
necessarily conform to that of the foot to aved
pres<ure

Totng out 1n walking may result from tight
ness of the tendo-Achills 1 which case stretch
ing of the plantar flexor muscles 15 mdicated

IXFLARE POSITION OF TRE FOOT

An inflare pontion of the feet may Lke the
outflare be related to faults of pemtion at van
ous levels. The term pigeon-focs which refers to
an In toeing pomtion may be conndered as syn
onymous with inflare

If the legn are internally rotated at the hips
end there 18 no compensatory outward rotation
at the lower leg or foot the foot wswumes an
In tosing pomtion  Although musele tightness
1o general 1 uncommon among children 1t 18
Dot uncommon to find that the tenmor fasas
lata, which 18 an internal rotator 18 tight 1n
ehildren who exhibit ths fault It 1s also nter
esting to note that children wath this fault are

mechned to sit on the floor 1n a position of inter
nal rotation of the thighs knock knees and ab-
duction of the lower lega so that one foot is on
cither mde of the buttocks The pomtion may
Lo termed roverso tailor fashion

Encouraging the chuld to assume & crow-
legged position (taflor fashuion) tends to offeet
tho effects of the other poution

Occasionnlly heat masage and stretching
of the tensor are ndicated

The shoc correction used in cases of in tocing
amociated with internal rotation of the extrem
ity 18 & small esentially semu-aircular patch
placed on the outer side of the sole at about
the bare of the fifth metatarmal (seo fig 131a)
To mark the area for the patch the shoe is held
upside down and bent sharply at the sole in the
manner 1t bends 1n walkang The patch extends
about equslly forward and backward from the
apex of the bend It Is cut o that it 1 of a
given thickness (either § or %” depending on
the mzo of the £hoe) along the outer border It
tapers off to zero toward the front center and
back of the sole

In toewng associsted with internal rotation of
the extremuty tends to be more marked 1n wall
ing than in standing and the shoe correction
helps to change the walking ratber than the
standing pattern. However tho effect of chang
ing the wallang pattern m turn helps correct
the standing pomtion

The patch by Its convex shape piiots the
foot outward as the solo of the shoe 1 brought 1n
contact with the floor in the usual transfer of
weight forward. Before marking the shoe for
alteration o leather patch may be taped to the
sole of the shos and tested for pomtion by ob-
serving the child s walk

When shoe alterations fml to bnng about a
correction of the in toeing a twister is used.
(8ee fig 135) Thus conmsts of a stropg elastio
strap about 2 wido which 15 attached to a belt
around the pelvs Fastened to the belt at the
back the strap extends diagonally acroes the
buttocks spirals around the thigh eroemng ding
onally 1n front then spirals around the lower
leg to attach to the cuter sole of the shoo n
front of the base of the 5th metatarsal

An inflare poation dus to malalignment of



Fra 135 Twister

The above figure shows o twister’ which ls used
to help correct 1n-tocing of the feet (Whitman re-
farred to thus device as s Pigeon—toe Strap )

Attached to a belt at center back, a wide band
of non-elastic and strong elastic webbing wpirals
around the leg and is attached to the cuter mde of

the solo af the shos an Olustrated. The sadn¢

d
reproaonts thepnrtufthebundw‘hicbhm
elastie e

To use the twister 1ormecth1dwt4od:md
strap 18 attached to the bdnnlmut.q:&:h oy
ﬂwleg.mdhflnmwdto&.o{nw-do



PAINFUL CONDITIONS OF LOW BACh 1EG, KNEF FOOT 13t

the forefoot 1n relation to the reat of the foot
is milar to a mild club foot except that there
i« no rupination of the heel or equinus As a
matter of fact there may be pronation of the
heel along with the forefoot inflare

Inflare thoes may be comfortable but wll
not be corrective Tho eluld should bo fitted
with rhoct that have a strnight Inst A ataff
mner counter extending from the hase of the
first metatare! to the end of the great toe should
be added to the shoe The outer counter should
be stiff from the heel to the cuboid

SUPINATED FOOT

A supinated foot 1+ a very uncommon pos-
tural fault (sec fix 50) It 13 ceeentually tho
revere of a pronated foot and the shoe corree
tion« are exeentially the opporite of thoee applied
to a pronated foot An outer wedge on the hecl
a reverre modified Thomas heel and an outer
role wedge are urually indicated

If knock knce i« associated with supimnation
of the foot shoe corrcctions as descnibed above
may increase the deformuty of the kneo Care
:u.l con=aideration should be given to associated

aulta

HALLTS \iLaus

A hallux valgus 19 @ poation of faulty align
ment of the b toe in which the end of the toe
deviates toward the midline of the foot some
times to the pant of over lapping the other

toce (Sce fig 53) The abductor helluels mus-
cle is stretehed and wenhened and the adductor
halluers mueele 19 tight

Such cascs may require rurgery if the fault
cnnnot be corrected or pain alleviated by eon
eervative means Ilowever in early stages it
may be possible to affect considernblo correction

Tho patient rhould wear shoes which have a
strught 1nner border and should avotd the use
of rhoes with cut out toe spaco A ‘toe-separn
tor’ which 14 a rmall prece of rubber that is
interted Letween the big tos and the second toe
alds considernbly n holding the big toe 1n more
normal alignment As a purely pallative pro-
cedure for tho rehef of pmin due to pressure, a
Tunion-guard 1 ofton useful

HAAMMER TOES

The pesition of hammer toes (as lustrated
mn fig 54) is one 1n which the toes are hyper
extended at the metatarmal phalangesl joint and
fleved at the imterphalangeal jonts Usually
there are calluses under the ball of the foot
and corns on the toes as a result of pressure
from the shoe

Some mamage and stretching may a1d in cor
recting the faulty alignment of the toes 1n the
early stage and benefit may be obtained fram
a metatarsal bar An inmde metatarsal bar (as
illustrated n fig 131g) may be more effectve
but an outmde metatarsal bar (fig 131b) 1
more comfortable






CHAPTCR I
PAINFUL CONDITIONS OF THE UPPER BACh NECK, ARM

Tho subject matter of this chapter deals with
the problems of muscle mmbalance or faulty
posture 1n relation to panful conditions of the
upper back neck, and arm Although the van
ous conditions are desenbed scparately 1t i
not uncormmon to find that thes appear n com
bination As tho low back pelvis and legs aro
closely related in patterns of painful conditions
the upper back neck and arm are Lkewwse
clorely related The upper trunk is directly
affected too by changes i algnment of the
pelvis and low back and 1t is often necesary
to begin correction of faulty albgnment of the
upper trunk where the pamnful symptoms exst
by support and postural correction of the ab-
domen and low back

Urree Bacx

The problem in regard to upper back postural
pain vanes considerably from that of low back
postural pamm In the low back muscles are
ustally over-developed and frequently show
adaptive shortening and treatment conssting
of heat massage and stretching of the con
tracted muscles 18 indieated On the other hand
upper back muscles are usually weak and
stretched Treatment which relieves stran as
well as that which aids 1n the restoration of
strength of these muscles 15 indicated

Middle and Lower Trapesius Strain

\liddle and Lower Trapenus strain  refers
to the painful upper back condihon resulting
from a gradual and coptinuous tenmon on the
middle and lower trapesius muscles It 1 a
rather prevelent condition and one which is
usually chronic It seldom has an acute onset
although the chromic symptoms may reach a
point of severe pamn,

Tho stretch weaknew of the muecles that pre-
cedes the eondition of chromie muscle stran
may rerult from an habitual pomtion of forward

shioulders or round upper back or the combina
tion of these two faults

It may also occur as a result of the shoulders
beng pulled forward by overdevelopment and
shortening of the antenor shoulder-girdle mus-
cles For some women heavy breasts which are
not adequately supported may also contribute
to the faulty upper back and shoulder position.

Though the cluef problem 13 one of undue
tenmon on the posterior murcles there s also a
problem of undue compresmon on the antermor
surfaces of the bodies of the dorsal vertebrae
Svmptoms of muscle stram may occur in young
adults but symptoms of undus compression
usually do not appear except in older people

Symptoms asociated with the muselo strain
are at first those of soreness and fatigue progress
mng to & burning  type pan aleng the course
of the lower and middle trapezus.

In thote individuals who exhilut no imtial or
adaptive shortness of the pectoral muscles
svmpiloms of pamn are not comstant Recum
beney or change of mtting posturs may remove
the element of continuous tensmon on the tra
perus and thus relieve the symptoms Those
individuals who have tightness i the pectoral
museles have continuous tensmon on the lower
and middle trapenius Change of pomtion of the
individual does not change the alignment of
the part when such tightoers exasts. Pan there
fore 13 relieved very httle of at all by recum
bency 1n cases of marked tightness

‘When symptoms become acute an element of
traction by the musele on 1ts bony attachments
alang tho spine 1 added to the factor of muscle
strun. Patients may complam of a sore spot
or palpation may elieit pam or acute tenderness
in the regon of the domo-lumber attachment
of the lower trapenus

Tests for length of the pectorals and other
mternal rotators and adductors should bo done
1o determine the presence or absence of the
hghtness factar If tightness 1s present beat
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masage and gradual stretching of the tight
muscles 1 indicated There should be some
effective relief 1n a short tiume if gontle treat
ment 13 given daly

Whether tightness exsts or not a shoulder
suppart is indicated. It is needed to ald
1 holding the shoulders back 1n a pomtion that
relieves tension on the trepenus In the cases
1 which the weight of the breasts scems to be a
factor 1n contributing to faulty postion of the
upper back an uplift type of brammere as shown
m fig 121 18 ndicated. If no tightness is present
some relief may be expected mith the appliea
tion of the support If tightness of the muscles
15 present relief of strain will be gradual de-
pending on the release of the muscle tightness

For thoso cases (usually among older people)
who have a fixed kyphoms position of the apine
Dhttle correction ean be obtained Some correc
tion of the farward shoulders may be powible
but the baste faults cannot be altered A Taylor
brace (fig 123) may be used to give some relief
from painful symptoms

Hent and mazage to the upper back over
the panful area of muscle strain should be
avorded. Such measures merely serve to further
relax the already stretched muscles After a sup-
port haa been applied and along with treatment
to correct muscle tightness exercises may be
g1ven to strengtben the lower and middle trape
zius muscle The enercise of pullmg the elbows
back agamst the wall with the arms up beside
the bead and pulhng the arms back against
the wall in a diaganally overhead pomtion are
the two movements mpeeific for strengthening
this muscle See fig 138 4, B and C and exer
ce sheet p 115 The exercises shown 1n fig 139
25 contra indicated for eases of coracord pres-
surw are also contrn indicated 1n cases of middle
and lower trapenus strain

Tho<e canes m which there 1a & round upper
back often develop symptoms mn the posterior
neck \n the dormal spine bends mto & kyphoms
the hend 15 carned forward and to preeerve
the erect position of the head the cervieal spine
B necexaarly hyperextended (res fig 130)
Symptoms assocamted with thes fault are de

scnbed below under Pain Associated with Tight
ness of Posterior Nech Musclea.

Sports, such as baseball may contnbute to
overdevelopment of the pectoral muscles Occu
pations which require continuous work mtting
at a desk contribute to the stretching of the
trapexius muscles. A draftsmen for example,
who sits on a luigh stool bent farward over hus
task, or a laboratory technican eontmuonaly
bent over a microscope is subjected to such a
stram,

Neax

The musecle problems associzted with pam in
the posterior neck are ementially of two types
one aswociated with muscle tightress and the
other with muscle strain. Symptoms and treat
ment indications differ according to the under
Iying fault Both types are quite prevalent the
one associated with muscle tightness usmlly
has a gradual onset of symptoms, while the cne
assoctated with musclo stram usually has an
scute onset The first 13 being Iabeled Pain Asso-
erated wnth Tight Posterior hech Muscles the
second Upper Trapestus Stramn

Pawn Assorated wth Trghiness of Posterior
N eck Muscles

Bymptoms of pain amocated with tightness
1 the posterior muacles of tho neck gre most
often found m patrents who bave & forward
bead and round upper back As shown I fig
186 the compensatory head pomtion amociated
with a slumped round upper back results in a
poution of byperextenmon of the cervieal spine.

The faulty mechanics assocsted with thie
coadition consmts chiefly of undue comprestion
postenody on the articulating facets and poste-
nor surfaces of the bodies of the vertebrae
stretch weaknens of anteror vertebral neck flex
ars and tightness of the neck extensors includ
the upper trapesius, splenfus capltis and cer
vical erectar spapae The apparent compresmon
or mpungement of the sub-oceipatal perves as
they emerge through the faseial and muoscular
structure at the base of the skull may account
for the presence of octital headaches that
often occur atong with the neck pan The pe
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Fic 138. X rays of a Cervical Spine 1n Good and Faulty Pomtions

For the x ray shown in fig A the subject was round upper back and forward head. As is Mustrated
attung with the head and upper trank In good alige the cervieal spane asmmes a pomtion equivalent to
ment The x-ray shown in fig B s of the same sub- that of hyperextension
ject sitting in a typleally slumped position with a
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tent frequently complains of a fechng of ten
son m the back of the neck

The extensor muscles are tight on palpation
Movements of tho nech 1n all directions except
hyvperextenmon are hmited to an extent that
corresponids with the amount of tightness. Pamn
may be lees 1n mtenmty when the patient 1s
recumbent but 1t tends to be present regardieas
of the pomtion the patient assumes

Treatment conmsts of the daily appleation
of heat massage and stretching The maseage
should be gentle and relaxing at first progresaung
to deeper kneading The stretching of the tight
muscies must be very gradual usmg both active
and asusted movements The patent should
actively try to stretch the postenor neck muscles
by effarta to flatten the cervical spine 1e pull
1ng the chm down aod 1n. Thus action compares
wrth the effort to flatten the lumbar spins in
cases of lordous Such exercrses should be done
1 supine or mtting pomtion not in prone po-
mtion Any exercises which hyperextend the
cervical epine are contra indicated

Because the faulty head pomtion 1a generaily
compensatory to a dorsal kyphoss which m tum
may result from postural deviations of the low
back or pelvis 1t is frequently neceseary to be
gin treatment by correction of the associated
faulta It 18 not uncommon to begin treatment
for neck pain by the application of a good ab-
dommal support which permits the patient to
assume a better upper back and chest poution.

Upper Trapenius Strain

The upper trapezius 18 that part of the trape-
nu« muscle extending from the ocoiput to the
acromuion process of the acapula. A strain of this
muecle results 1n pam which 10 usually acote
m the postero-lateral region of the nech

The strens that @ives nse to this condition 1
often a combination of tenmon on, and contrac
tion of the musele Stralning to reach for an
object while holding the head tilted n the oppo-
site direction mayv cau<e such an attack The
sbduction of the arm requmes action by the

trapenus in seapular firtion and the mdeways
tilt of the head puts a tension on the muscle

Over all application of heat or mamage tends
to cause increased pamn smee the musele 1 suf
fering stramn The part that is observed an pal
pation to be mn a state of excessvo contraction
is the part treated Since 1t » difficult to loeahise
heat effectively to this amall area mameage alone
is indicated. The movement 3 necessarily a
kneading tvpe of massage gentls at fimt and
mare firm as the muscle tolerates the pressure
A treatment may require fifteen to twenty min
utes of massage to effect relaxation Pressure
should be directed shghtly upward to relieve
the tension on the part of the muscle above
Downward stroking 18 at cnce uritatmg It is
advisable to apply an mmprovieed collar if the
ymtation has been so marked that the localized
treatment fails to bnng relisf A mumple collar
can be made of cardboard, padded with cotton,
and covered with gaure and fastened 1n front
with adhemive or a scarf wrapped around a
mece of cardboard may be put around the neck
and tied 1n place Usually a day or two 1s as
long as 1t will be necessary to wear such a
support in the ordinary case of upper trapenus
muscle strun

Amu
Corucoid Pressurs Syndroms

‘Coracold Pressure Syndroms * refers to a
condition of arm pain in wiich thare 1 evidencs
of compremaon or imtatlon of the brachial
plexus It 15 assocated with muscle imbalance
and faulty postural alignment

Thus syndrome nas recognized by the utbors in 142
It was first reported at & Jount Meeting of the Baltimors
s d Philadelphia Orthopedic Boclety March 17 I#H7 by
E David Welnberg M D and subsequently referred to In
an art de by Dr Irvin Btein entitled “Painfal Conditions
of the Bhoulder Jomnt The Physical Therapy Heview
N\ ovember-December 1948, \ clume 23 Kumber 8

In 1945 xn article waa published by I 8 Wright In the
American [eart Journal 29 1 19 entitled “The Neuro-
vascular Byndromo Produced by Hyperabduetion { the
Arms hich  sumilar painful condition b described s
oecurming 10 mwoctation with the rused podtion of the
arms
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At tho level of the attachment of the
pectoralis mimor to the corncotd procees of the
rcapula the three cords of the plesus and the
axllary arters and vein pa <« between theee
structurcs and the nb eage (See fig 137) In
normal ahignment of the choulder mrdle there
is no impingement on the nerves or blood vex-elx
Forward depression of the coracoid process nx
occure 10 rome tvpes of faults postural align
ment tends to narrow tlie space

Forward depreasion of the shoulders with the
coracond process tilted down and forward may
re<ult from tightnes of certain mu<cles pulling
1t into that pomtion or mav be due to weakness
of others allowing 1t to nde nto that poation
The panful arm condition. are more often found
where the tightness factor predomnatex.

The musele which acts to depress the coracod
process forward 18 chiefly the pectoralis mmor
The upward pull of the rhomboids and levator
reapulac postenorly aid 1n the upward shift of
the scapuln that goes along with the forward
depresqion. Tightnes of the latisnmus dorm
affects the po=tion indireetly through its action
to depress the head of the humerus Pectorals
major tightne<y acta in a soular manner In
tome stances, tightness of the biceps and
coraco-brachialis wluch originate on the cora
cod proces along with the pectorahs minor
seems to be a factor Without attempting to
differentiate each muscle tightness 1n testing
one may aswcertain the presence ar abeence of
tightne«s of this group of muscles by the arm
overhead extenmon test (See figs 97 938 and
)

The muscle wenkness which contributes
chiefly to the faulty shoulder pouition 1s that of
the lower traperus Stretch weakness of this
muscle allows the scapula to nde upward into
2 position favoring a forward depression Such
2 pomtion also favors an adeptive shorteming of
the pectoralis minor (Seo fig. 99 )

Bymptoms of pain may 1n some nstances re-
=ult from the preseuro of a tight pectoralia mnor
but when the alignment 15 vers faulty and pan

I8 constant 1t suggests impingement between the
bony prominence and the nbs

In the acute stago moderate or even slight
presure on the coracord process usually elicits
pain down the arm Boreness 14 acute mn that
spot and in the area descnbed by the pectorahs
minor muscle along the chest wall Tho patient
mav be aware of svmptoms of pamn 1n the an
tenor chest arca In eame of pain in the left arm
and pectoral regron patients have often nter
preted svmptoms as a possible heart candition.
\mong women pain on etther mde has fre
quently been interpreted as a breast lemon

The pain down the arm may be generalized or
may be predomunately of lateral or medial cord
distribution. There may be tingling numbneas
or weakness The patient often complamns of

loss of grip 1n the hand  Evidence of circula
tory congestion with puffiness of the hand and
engorgement of the blood vesrels mav be
present In case of marked disturbance the
hand mav be eomewhat cyanotic in appear
ance

The patient will complain of mcreased pain
when wearing a heavy overcoat or when trying
to hift or carmy a heavy weight wath that arm.

Frequently the area extending from the
oceiput to the acromion process which corre
sponds to the upper trapezius muscle s found
to bo senmtive and panful This muscle 15 1n a
stote of ‘protective spasm 1n an effort to It
the weight of the shoulder girdle to rehieve pres—
sure on the plexus It remams 1n a state of 1rn
tation until effective treatment is instituted

Treatment m the acute stago conmsts first of
applving & sling to support the weight of the
arm thus relieving the wewght of the shoulder
gurdle on the plexus and relieving the fmtation
in the upper trapezius As soon as the acute
pain has subnded heat and massage are applied
to the upper traperms and stretching of the
tightT}]):ctoral muscles 18 instituted

e patient 15 placed 1n & supine

with Jnees slightly flexed mmimlﬁ Sg

13 placed 1n a3 much overbead extenmon as can

be readily tolerated by the patrent Vioderate

beat (infra red electnc pad or warm moist
beat) isapplied to the tight pectorals Maseago

18 applied whech 1y at st gentle and relaxing
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and which after a fow trentments progresses

to betnga pentle kneading and stretching mas-

rage With one hand the theraplst maintains

ancas tretion and gentlo but steady pressure

tostreteh the patient s arm overhead wlule

masagng with the other A figure-8 or other

shoulder rupport (rce fix 122) 18 u<ually

needed to maintain the correction of alignment

and relieve strmin on the lower trapesius

muscle dunng the recovern penod

Though the awonated muscle problems are
uanlly the predominent factor the faulty align
ment in corneond pressure svndrome may be duo
to the excoeuve prex<ure by the brassacro straps
in women who have very large breasts Cotrec
tion 1n theee casen 1s obtamed by appleation of
an uphft strapless tvpe of brarsiero (See fig
121) A longbras 1ere (one whichhasa diaphragm
band 2 or 3 inches wide) I« remforced with
feather-bone stays which act to support the
weirht of the breasts from below Strap« may be
left on the brasstiere but they should carry no
weight if the support 1s effective

After strain has been rehoved by support and
by stretclung of tight oppo«ing muscles speafic
exercrses are indicated for the muddle and lower
trapenus (See fig 138 and excreise sheot p 115)

If the over-all posture 1s faulty peneral pos
tural correction 13 indicated along with speafic
correction of the shoulder girdle faults

Contra indicated are such cxercises as the fol
lowng

Henad and shoulder raimng from a back
Iving pomtion because this movement tends
to increase compression 1 the anteror
shoulder region

Shoulder adduction excreires which de-
prems the head of the humerus and corncard
process forward (Seo fiz 130) Ths type
of movement tends to exaggerate the exist
mg fault

Teres Syndrome

“Teres syndrome refers to a condition of arm
pam charactenzed by axillary and/or radial chs-
tnbution of pain Although pan of rachal or
axllary distibution may anse from posterior

cord pressure at a higher level it 15 tho opimon
of the authors that arm pan of this type in
mnny cascs anses from the level of tho teres
major and minor

The axillan nerve emerges between the teres
major and minor to supply the deltod while
tho mdial nerie continues under the teres major
and long head of the trceps to spiral around the
bumerus and supply the muscles which extend
the elbow wrist and fingers

In the cares showing erther axillary or radml
distnibution of pain the teres major which is
an nternal rotator 1s tight and holds the hu
merus in internal rotation tho teres mnor which
18 an external rotator is taut by being placed on
a tenmon as a result of the internal rotation.

The arm tends to hang at the rde1n a pombion
of internal rotation 1e the palm of the hand
faces more townrd the bach than toward the
mdo of the body

There 1s an clement of tension on the postenor
cord and axillary branch produced by the pon
tion of the arm (ace fig 36) There may also be
an element of compresmon of the nerve trunk
around the head of the humerus. Pain 15 usually
more marked m active motien indicating an
element of imtation to the axillary nerve by the
teres muscles 1n movement Internal or ex
ternal rotation whetber done actively or pas-
mvely 18 panful external rotation 19 himited
With the mitation of external rotation abdue
tion movements are also painful because the
hurerus does not rotate outward normally as it
should dunng abduction The pain 18 not unlike
that encountered in cases of sub-deltoid burmtia,

Aslight or moderate pressure over the tnangle
between the teres major and munor may ehat
sharp pamn radiating into the deltod regon.
Wken there iy pain of mdial dwstribution palpa
tion over the long hend of the triceps and elbow
extension agminst resistance tends to be panful

Treatment conmsts of applying heat and mas-
sage to the under arm and pectorel regions to
stretch the Internal rotators of the humerus
Stretehing of the arm 1n overhend extenson and
In external rotation s done very gradually In
the stretclung, an effort m made to have the
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Fra 138 Specific and Therapentic Evercises for the Aliddle and Lower Trapenus

The trapenus muscle 15 fllastrated by the mark
ings on the akan in the sbove il

being done while mtting with back to s wall The
bination of movements to oorrect low back and

Fig \ ahows an cxercuse apecific for the middle
traperius fig B an exerelse spedific for the lower
traperius. Fig C shons & middle trepesrus exerciso

head pomtion while doing tho trapemus exercuse
makes this a therapeutie exercise for correction of
the poatural faults present
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Fic 139 Seapular Adduction by Rhombold Actlon Contra indicated in Alost Caxes of Faulty Posture

The markings on the skin in fig A indieate the
position of the rhomboid muscles. The movement
of seapular adduction with the arms 1n the position
illustrated 18 brought about chiefly by tho rhom

bolds Fig B shows the same movement from side
view The head tenda to be thrust into a forward
head position and the shoulders aro depressed for
ward 1 relation to the chest dunng this exercise
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Fig 140 Traperius Exercise in Prone Position
forwurd 1n relation to the upper back, as seen m
fig A should be mimmized ss much as pomsible by
placing & plllow under the abdomea as shown in
fig B and by not ralxing the elbows too high.

Although the mtting pomtion is preferable for
downg the trapenus exereise 1t 14 sometimes neces-
sary to do the exercise from a prone position The
arching of the low back and the posrtion of the kead
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asaatant hold the reapula back to cffectivels
localize tho wtretching to the eeapulo-humernl
muscles rather than to the muscles wluch attach
the scapula to the spine namely the trapezius
and the rhombokle These latter musclea are
often already stretehed by the abducted poution
of the seapulac

Cerrtcal \erre Rool Pressure

Juxt as tho reiatic pain caused by a protruded
lumbar dize 13 bameally a peurologieal problem
20 alxo ia tho arm pain due to cervieal nenve root
pressure It should be noted however that
faulty posture of the cervical spine may act as
2 contnbutory factor in wuch enses when the
onret 18 not arcociated with sudden trauma

Hyperextension of the cervical apie as zecn
in a forward head poation (seo fig 138) produces
undue comprewnon on the facets and posterior
surfacer of the bodies of the cervical vertebrae
Conrervative treatment mayv be adequate or 1t
may be an adjunet to surgical measures

Con<crvative treatment requures the apphea
tion of a collar to relieve compresdon before
measures are wnatituted to correct apy under
lymg faults 1n abgnment or muscle balance
Such a collar rhould not hyperextend the cenn
cal spne but rhould support the woight of the
bead by transmutting this weight to the shoulder
girdle At tho same timo the collar exerts shght
traction on the cervieal apine by an upward hit.

Cerrcal Rid

A ecrvienl rib is a congemtal bony ab-
pormahity which mas or may not mve nse to
#ymptoms of nerve imntation The posture of the
individual with a cervical nb often determunes
*hether or not painful symptoms will oecur

A painful arm condition appearing 1n voung
o middle-aged adults 1s occamonally found to bo

Deltetd

Asillary ol adpinstug
nerve
Tared miner
Tured mapr
Tadisl nerwe
Triceps hut!
Ancomsus
Desp branch
of redint

F1o 141 Relationship of Adllary and Radial \erves
to the Teres Major and \linor and Long Hend
of the Triceps -

related to the presence of & cervical nb In these
cares the appearance of svmptoms anly after the
person has reached adulthood may be explained
by the fact that the posture of the individual
has graduslly become more faulty in alignment
thus causing the relationship of the rib and ad
jacent nerve trunks to change unfavorably

The faulty alignment moet likely to eause
irntation 18 the type with forward bead position
Care of a patent with panful symptoms due to
cervicul nbs requires postural correction of the
upper back and nech Ths trentment may re-
Leve the symptoms completely and obviate sur
weal procedures
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PREVENTION OF POSTURAL FAULTS
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DEVELOPMENTAL FACTORS AND ENVIRONMENTAL
INFLUENCES AFFECTING POSTURE

The preceding nine ehapters have dealt with
Posture and Pamn pnmanly n relation to the
adult Thi chapter aims to introduce a vanets
of concept  dealing with the development
of po<tural hahite in the growing individual and
with o vanety of influences which affeet ruch
development \o attempt 1+ made to mve the
vanous concepta introduced erither exhaustive or
equal treatment The suthor« hope that the
matenal pre~ented will he ruggestive and useful
ma preventive sen<e that it will ereate through
a recopution of factort involved in postural
development a more positive approach toward
providing within available himutx the best pos-
fible environment for good po<ture

Whileit1 important to ob~crve and recognize
marhed or per tent po~tural deviations n the
growing mdividual it =2 cqually important to
recogmtze that elildren are not expected to con
form to an sdult standard of ahgnment Thu i3
true for a vanets of reavons hut pnmarily be
cauze the developng individual exhubits much
greater mobihity and flexibility than the adult

Mot po~turn! deviation in the growing 1n
dividual fall i the categors of developmental
deviations when patterns become habitual they
may resultin po-tural fault« The developmental
deviations are those which appear in many chul
dren at about the same age and which improve
or diappear without ant corrective treatment
tometimes cven despite unfavornble environ
mental influences However in kome 1ndiniduals
2 developmental deviation 15 perpotuated by a
faulty habut Whether or not a deviation mn a
¢hild 1 hecomung a fault chould be determmned
by repeated or continued observation not by &
Mmgle examination. If the condition remains sta
tie orf the deviation increases corrective meas

ure~ are indicated Anyv faults which are seveas
nced treatment as soon as thev are observed
regnrdlers of the nge of the individual

A voung child Is not very likely to have ha
Iitual faults and ean be harmed by corrective
mena<ures that are not needed Over-correction
may lead to atvplea! foults more harmful and
ufficult to deal wath than the ones which caused
the onginal concern

Some of the differences between child and
adult are due to the fact that in the vears be-
tween hirth and matunty the structures of the
bodv grow at vaning rates and in genera! grow
ramdly at first and then at a gradually reduced
rate An example of this is the mercase 1 mre
of the bones Aseociated with mncreased over all
length of the sheleton 13 a change in the propor
tionate lengths of 1ts vanous zegments This
change 1n proportions occurs as first one part
of the akeleton and then another has the most
rapid rate of growth. The gradual tightening of
higaments and fascin and strengthemng of
muscles is a mgmficant developmental factor
Its effect 18 to gradually hmit the mnge of jaint
motion toward that typreal of matunty The
inerease in stability that results 1s advantageous
because 1t decreases the danger of strain from
handling heavy objects or from other strenuous
activities Normal jont range for adults should
provide an effective balancs between motion
and stability A joint which is either too lmted
in range or not sufficently hmited s vulnerable
to strmin

The clulds greater range of jomnt motion
makes possible momentan and habitua! devia
tions m his alignment which would be consd
ered distortions 1n the adult At the same tume
1t seems to protect lum to a connderable degres
against getting fixed postural faults,



168 PREVENTION OF POSTURAL FAULTS

Since the pnmary functions of muscles are to
move the body and to contnbute to 1ts support
the degree of muscular strength needed has a
direct relation to the mzo and weight of the
body and s venous parts Thus though a
child s musculature may be normally strong at
any given age his strength must continue to
develop as hm height and weght inorcese In
genernl then muscle strength m children and
adults 18 pot equal but the relative strength of
the vanous muscles m comparable

Beginning in infaney there 1 a permstent 1m
balance between the strength of the front and
back muscles of the trunh and neck The greater
strength of the postenor muscles permits the
¢hild to rame his head and trunk backward long
before ho can rame erther forward without avast
ance Although the nbdomunal and neck flexor
muscles never do match the strength of their
opponents they are much stronger relatively n
the adult than in the ¢hild Thus in this regard
an mdividual should not be expected to con
form to the adult standard until he approaches
matunty

Good postural development 18 to a
able degres dependent upon good structural and
functional development of the body whieh is 1n
turn highly dependent upon adequate nutntion.
‘The mfluence of nutntios upon the proper strue
tural development of skeletal and muscular tis-
sues 13 of particular smgnificance Rickets for
examplo which 18 often responsible for severe
ekeletal deformities in children 15 known to be
a deficiency disense

After growth  completed poor nutntion 1%
less Likely to cause structural faults whieh di
rectly affect posture At this stage deficencies
are more likely to nterfere with phvmological
function and to be represented posturally in
poations of fatgee The body uses food not
only for growth but also for fuel transforming
1t into beat and energy  If the fuel 1 insufficrent
there 15 a loss of energy output and 1n the body
1t 18 eccn as fatigue and a decrense 1n general

od

The relationship between sound development
and adequate nutrnition 18 recognised as m that
between nutntion and mamtensance of the en
ergy level and of good phymological funetion 1t
may be sd that nutntion 1s of pnmary impor
tance 1n all aspects of health and development
and 1o hke manner 1t s impartant i the
development and maintenance of good posture.

There aro phymeal defects dmeases and du-
abilities which have amocated postural prob-
lems these conditions can be roughly divided
nto three groups 1nsofar as attention to posture
18 of 1mportance 1n their treatment

The first group conmats largely of phymeal
defects in which the postursl sspects are more
potential than actual in the 1mtial stages, and
become a problem only 1f the defect cannot be
completely corrected by medical or surgeal
means. These defects may be visual, auditory
skeletal such as club foot or dislocation of the
ip neuromuscular such as brachial plexus m
Jury or muscular such as wry peck

The second group includes conditions which
are m themselves potentially disabling but m
which continulng attention to pesture from the
early stages can mummize the disablmg effects
In arthntis deformans of the spine, for example,
1f the body can be kept in a good functional
algnment dunng the time that fumon of the
spme 18 taking place the mdridual may have
little obvious deformity and only moderate di+
ability when the fumon 18 complete If the pos-
tural aspect 13 disregarded, the trunk s usually
in marked flexton when fusion of the spune
complete. This s & pomition of severe deformity
and of assoanted severs disability

In the third group are conditions 1n which &
degree of permanent disability axsts as a result
of imjury or dsease but 1n which added postural
stran can greatly increase the disbilty A8
amputation of the lower extremuty for example
throws an unayedablo extra burden on the re-
manmg weight bearing structures. A postural
al which s much as posible

phvsiological effictency \utntional defi

in the adult are moxt likely to occur when un
ueual phymolomenl demands are made upon the
dividual over & peniod of time

the mechamical atrains of poertion and motion
does much to keep these structures from bresk
ing down. (See fige 142 and 143)
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A conmderation of normal and abnormal van
ations 1n the posturoe of children ean be discuseed
Doth from the standpomnt of over all posture
and from tho standpomnt of the deviations of the
vanous segmenta. Vanations i over all posture
of children of approximately the mame age aro
illustrated in figs 144 and 145 Deviations of the
vanous scgments of the body are discuwed in
the following paragraphs

A small child s foot, is normally flat when le
bemns to stand and walk Tho bones arp 1n a
formative stage and the arch structure ia m
eomplete The arch develops gradually along
with the development of the bones and wath
the strengthening of muscles and hgaments By
the age of six or seven one may expect good
arch formation Footpnnts taken at regular in
tervals help to gauge the amount of change that
has occurred in the arch These ean be taken
with a pedigraph or f this is not available the
sole of the foot ean be panted with vaselme
and a footprint made on paper As the arch
mereases 1n hewght less of the sole of the foot m
the area of the arch will be seen 1n the footpnnt.

Flat longaitudinal arches may permst as a fixed
fault or they may reeur beecause of foot strain
at snv age Impropor shoes or & habit of stand
ing and walking mth the feot in an out flare
poution may cause such strain If a child s foot
1 very flat s pronated and flares out in a
manner that allows the body wreight to be borne
constantly on the inner side of the foot it may
be pecesmary to use a slight correction such as
nner beel wedgo or small longitudinal pad 1
the shoe quite soon after the child begins to
stand and walk In most coses however 1t 13
advisable to institute corrective measures only
after a peniod of obeervation. Thero are indi
viduals who fail to develop a longitudinal arch
and have what is termed a static flat foot
Usually however the alignment of the foot 1
not faulty 1n regard to pronation or outflare and

there are no symptoms of foot strain The cor
rective messures usually indicated for flat arches
are pot indicated 1n such cases

A degree of knock-knee 14 commeon in ehildren
and is usually firsst obeerved when the child
begins to stand The height and build of the

child must bo taken into conmderation when
judmng whether the deviation 18 a fault but n
general 1t may be said that a fault exista if the
ankles are more than two inches apart when the
knees are touching (Sce fig 140) As a child
grows taller a two inch separation of his feet
represents the normally smaller doviation at the
knee expectod in an older child Knock knee
should be showing definite improvement before
and be non-exstent by the ago of aix or seven

In some cases knock knoed children may
stand with one knoe (often the right) slightly
flaxed and the other alightly hyperextended so
that the knees overlap in order to heep the feet
together Knock-knees may permst m adults
this faclt 13 more prevalent emong women than
among men

Records of the changp in the degres of knock
knee can be kept by drawing an outhine of the
lega on paper while the child 18 Iying or standing
with his knees touching each other ‘ild to
moderate knock knee conditions are usually
treated by shoe corrcctions while bracing or
even surgery may be required for the more se-
vere (See fig 130 )

Bow legs is an alignment fault 1n which there
18 peparation of the knees when the feet are to-
gether It may be s postural or a strustural
fault Postural bowing 1s o devinhon aseociated
with knee hyperextenmon. (See figs. 41 and 42.) As
the postenior Ligaments tighten and hyperexten
wmon decreanes this typo of fault tends to become
lem pronounced If it persists s & posturnl halut
the child should be given instruetion 1n order to
correct the alignment faults. This fault 18 less
easy to correct aa the individual approaches
matunty although some degreo of correction
msy be obtained in young adults who are very
flexible.

Postural bow legs may be com tory for
knock-knees If & knock hneed chﬂmﬁth
his legn thrust back into hypercxtension the
resultant postural bowing of the legs will let
hum bring his feet together wthout having his
knees overlap In this position the knock knes
fault may be obscured but 1t will becomo ob-
wous f the legs are brought into a neutral pos
tion of knee extenston. (Ses fig 147)
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Fia 142 Good ond Faulty Posltion {n Amputees

The subject shown in figs. A and B has good
postural slignment whieh should hold to a minlmum
the extra strewees of wwight-bearing avociated with
lower extremity amputation

In fige. C and D the subjects haeve algnment
faults which imposo undue weight-bearing stresses
m additton to those related to the amputation It is
most esential that an amputee be capable of good

1 before he ] for a prosthems, If
a prosthens has been fitted to conform to a faulty
postural alignment the person usually eannot eor
rect his alignment while weanog 1t even though &
remedial program to correet the underlymg muscle

imbalance and faulty habits of pomtion is under
taken.

Balancing the strength of the hip abductors
through exercreo and correcting any muscle tight
ness which edsts before the prosthems is applied
helps to prevent such an alignment fault

In fig D the subject deviates forward above the
hips. He has & severe lordoms and clockwise rota
tion of the pelvis and trunk. Thewe faults combime
to exert added stress on the low back reglon

(Reproduced from Physieal Therapy for Lower
Extremity Amputees, War Department Techrical
Manoal TA8-203 June 1940)
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Fia 143 Test for Hip Flevor Tightnems

Thia figure shows tho rame subject a3 is sern in
fig 142D The test for hip flexor tightnews reveals &
severe limitation of hip extension on the right When
the rubjeet stands in his prosthems tho pelrs most
be flexed on the thigh to the same degree that the
thigh Is flexed an the pelvts m thiy pieture Unless
the hip flexion eontractures are released it 18 1mpos-

sible for a subject to asume a good standing poaition
The subject pieturedin Aand B of fig 142 showed good
muscle balance when tested for musele length and
strength

(Reproduced from Physical Therapy for Lower

Extremity Amputees, War Department Technieal
“Marual TVM8-283 June 1946 )
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Fia 144 Normal and Abnormal V arations in Posture of Children (8 to 8 years of age)

Fig A shows a 7 year old child with unusually
good posture for hus age.

Fig B showa an 8 year old bov with what may
be conmdered average posture The slight promu
nence of the shoulder blades eecmns to be typical
of thw age. The posture of the 0} year old chik as
sen 1n fig. C may be consdered somembat faulty
Such a child needs observation and guwdance for

good postural dovelopment. Fig D shosws an § year
old child with very faulty posture. Treatment con
sisting of the uso of soms form of corset foe back
and abdominal support and therapeutlo postural
exercise aro needed m such a case.

The contour of the abdomen and the incrensed
{ormard curve of the low back illustrated 1 fig. B
ts characteristic of chuldren of this age.
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Fia 145 Normal and Aboormal Vanations in Posture of Children (9 t0 11 years of age)

Fig A shows a 10} year ol child who has very
#ood posture for her age The 9 year old chuild 1n
fig B thows what may ho conmdered an average
posture for this age group Fig C shows a very
fackty posture in an 11 year old child Postural guid
ance and therapeutio exercues are indicated for this
child

Obeerve that good posture at this age approx

mates much more closely the normal adult pasture
than 1 the case 1n younger children. In children of
thhlpthecmtmru(thelbdmnmtzndatonhw
lenw curvo than does the low back fn individuals with
good and average posture The contour of the upper
back also typleally shows less promunence of the
uhou}dzrbhduthnnhfwmimthe-vmguymngw
child.
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Fia 148. hnock kiee Severe and Mild

Fig. A shows a degree of knocl knee which may
be considered a fault m a child of any age The 1nner
edges of the heels measured 5 inches apart The
knees show 0o signs of rotation. In a child of this
sge (8} yrars) zhoe eorreetions would pot be ade-
quate to bring about a correction. Bee p 142 re-
garding treatment )

Fig. B shows a mild degree of knock-knee in &
9 year old gul. If this deviation has permsted from
early childhood 1t mey be tending toward a fixed
fautt, However 1t is mild enough not to be & cause
for concern. The internal rotation of the kntes how
ever is of a sufficient degrre to warrant attention.
Shon correctsons in the form of inner wedges on the
heels, and postural eaercises are indicated.
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Fig 147 Hyperextension Compensatory for hnock-knees

Fig. A shows the pomtion of knock knees which
the subject exhits when the knees are in good
ant enor alignment.

I'mm that by hyperextending her knees
the sabject 19 able to produce enough postoral bowing
to accommodate for the 4} inch separation of her
feet m fig. A.

Bee figy. 41 and 42 for the extent of postural bow
ing which can be produced by hyperertenaion in an
individual who has no knock knee condltion

Children are often embarramed by the appear
ance of knock-knees, and 1t {s not wmcommon for
tbantomnkcthumpenn!}mhlhitulllyﬂﬂw
knock-knees conditien i allowed to permst.
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Fio 148 Esternal Rotation of the Legs

The cxternal rotation of the kegs as scen in this
sabject 1 the result of outward rotation at the hip
joint. In other respects the afigmment of the lega and
feet 13 good.

Postural bowing usually disappears when an
ndividual 15 rocumbent while structiral bow
g does not Structural bowing requures eady
ant: rachitie treatment or in later stages may
require surgery

Drawmngs to record the change in structural
bow lega can be made while the child is mn a
back lying pomtion with hus feet together Since
postural bowing shows up only in standing the
drawing of this for rocord must be made m
standing It can be done by plaemg the paper
on a wall behind the standing child.

Inward rotation of the femur seen as 2 tum
g nward of the patella = the most common
alignment fault of the knees and may occur at
any age It frequently occurs in combination
with otber faults such as pronation of the feet
hypercxtenson of the knees postural bow legs
and lems often with knock knees. (See fig 146
B) When it is amocuated with postural bow
legn 1t usually disappears immediately when the
legs sre brought forward out of hyperextension.
(See fig 41) Its permanent improvement de-
pends upon the correction of the faulty habit
of hyperextensmon When awociated with pro-
nation and knock knes the same shoe correction
which helps one usually helps the others also

Children may stand in & position of external
rotation of the feet and knees (Sce fig 148)
Buch a poation 18 more typeeal of boys than of
gris. It may or may not have senous effects
although permstence of such a pattern in wallang
a8 well as in standing may put undue stram on
the lonmtudinal arches

Hyperextension 13 & farly common fault
usually associated with lack of finn ligamentous
support. It tends to disappear as the higaments
tighten but if it permsts as & posturel habit an
effort should be made to correct it by postural

tramming

1t is charactenstic of emall children to have a
protrudmg abdamen (Ses fig 144 ) For the
mot, part the contour of the abdominal wall
changes gradually but there 15 a noticeable
change about the age of ten or twelve when the
wast line becomes relatively smaller and the
abdomen no longer protrudes
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Poture of the bach vonex comewhat with
the nge of the child A amall cluld may stand
hent slight!y formand at the lups (ree fig 140)
and wath feet apart for better balanee Cluldren
of earlv r~chool age appear to have a tymeal
deviation of the upper hack 1n wlich the
shoulder blades are quite pronunent {(sce fig
100) Bemnoing about the nge of nine there
scem  to be a tendeney for inereased forward
curve or lordous of the low back The devia
tion+ rhould tend to hecome lese pronounced os
the clild grows older

\t an carly age handedness patterns related
to po<ture bemn to becorme apparent The alight
deviation of the spine to the mde oppoute the
lugher hip makes an appearance carly  There
tend to he a compen aton low shoulder on the
mde of the lugher hip In most enres the low
shoulder 1« o lem mpnificant factor Usually
shoulder correction tends to follow correction of
lateral pelvie tilt but the rever~e does not occur
Noattempt xhould he made to rarme the ahoukler
nto poation by con tant muscular effort

The abihtv of individuals to touch the toes
with the finger tips wlule mtting with lege ex
tended shows interesting vanations according
to age Fig 151 shows a series of drawingy
wlich indieate what 15 apparently normal ac
complihment 1n this movement at different
ages *

The activities 1n which an individual engnges
mav have favorable or adverre influence on pos-
ture The nature of the activities the time ex
pended 1n them and whether the effect of
habitual movementa iy remnforced or counter
acted by habitual poutions determine to a great
extent the postural effect

The sctivities of an individual must be con
mdered as a whole 1n gauging thewr postural
effect Concentration on cne type of activity
provides a high potential for muscle imbalance

Based 0n 4 study "\ ormal Flenlulity According to Age
Gozps byl O apd F P heodall wlth 2 Forsnord by
Grorgn I Benpett M D reported 1n The Joureal of Booe

eod Joint Burgery Volume 30 A Numlber 3 July 1948
PP 6060

Fio 149 Posture of Fmall Child

Tbeﬁucdh];'nndw!demnmdthhliymr
old child suggest the uncertaln balance assocated
with thu age Although it 13 not very evident in
the picture the subject had at this time a mild
degree of knoch-knee (This deviation gradually de
creased without any cotrective measures so that at
the present age of nx thin child s legw are In good
alignment.)

The development of the longitudinal areh in thu
sabject Is very good for a child of her age.



178 PREVENTIO\ OF POSTURAL FAULTS

Fra 150 Deviatrons of the Scapala

The degree of scapular prominence seen m fig A
is rather tvpieal of children of this age (8 vears)
It need not be & matter of concern at this age even
thongh the seapulae are relatively farther apart than
im good adult posture (For a mde view of this mib-
Ject see fig 144B)

The sabject 1n fig B 1s a 0 year old gml who is
rather mature for her age. The forward pomtion of
the shoolders n typeal of that assumed by many

young girls at the tims of beginning development of
the breasts.

TWhen such & postural habit becomes more marhoed
and persists for s coniderable perfod 1t may result
1n a fixed postural fault.

Although the scapalae are abducted, they do not
appear as prominent as in the yomnger child shown
mfig A
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Fio 131 Normal Flexibility at Vanous Ages

The ability to touch the toes with the finger tips
may be conidered normal for young children and
adults However beiween the ages of 11 and Io
many individuals who ehow no migns of muscle or
Joint tightnes are unable to complete thts move-
ment The ren«on scems to be that the proportionate
length of the trunk and lower extremuties 13 different
in indrviduals of this age group from that in people
of younger and older age groups.

The five drawings 1n the figure are representative
of the majonty of individuals in each of the following
agegroups Fig. A 1to3 vears fig B 4 to 7 years

fix C 8 to 10 vears figx D 11 to 14 years and fig
E 15 years and over

The change from the apparently extreme fleubility
of the youngest child to the apparently Lmited flex
1bilitv of the child 1n fig D oceurs gradually over
the peniod of years as the lega become proportion
atelv longer m relation to the trunk For children,
standards of performance which involve forward
bending should take Into conmderation the normal
vanations 1n the abllity to complete the mnge of
this movement
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A combination of activities might have almost
as unfas orable an effect if each of them involved
the same kund of movement or pamtion Far
example a typist who engeges 1n sedentany
activities such as puno playing dunng her
lessure time has no real change in type of actimty
from the postural standpoint.

Activittes which eause lateral deviations in
the alignment mny or may not eause fixed
postural faults Sometimes, as is shown in fign
152 and 153, the deviations to the left and nght
tend to counteract each other However the
tendency to assurme pomtions which conmstently
cause & deviation to the same side may result in
a fixed lateral curve.

Some deviations of alignment have no obvicus
relation to the activities of the individual but
are constent enough to be habitusl faults (See
fig 1o4)

If ehanges of activity are to be compensatory
they must give vanety in postion and move
ment For anyone who has to mt long hours at
a desk whether in school or at work shifts of
poation or mmple extension movements are
uaally powible and demrable A mtting position
Leeps the hipe the knees and usually the back
1n fleon Relanng agmnst the back of the seat
18 & small but useful change from mtting with
the trunk held forward as for wnhng at a desk.
A true change of poution would molve full
extenuon of the body as i standing up or lying
down.

The prineiple that activities should be vaned
for the sale of good posture 18 subject to sensmble
lrmitations 1n 1ta application It i not logical to
assumne that an individual 8 pnman conudera
tion 1n choostng hus activities will be postural
However he may be able to elimmate or mm
nuze unfavorable postural influences mtnnsic to
the activities he engages 1n if he is aware of
po<tural implications and makes any indicated
adjustments whenover they are practical

Although no recreational activities should be
conidered as having a poutive therapeutic
1alue 1 correcting po<tural faults some may
be considered as better balanced activities than
othern Of these dance movements wluch n
volve normal movements of the body are po-

tentially the most valuable for preserving
symmetry and mustle balance The dancer
should avold extreme poutions and should cul
tivate the ability to perform movements toward
one mde as easly as toward the other Without
these precautions dancing may lead to consd
erable distorhon of ahgnment and to muscle
imbalance A fault sometimes seen in adults as s
result of several years of acrobatic dancing at
an early age 13 a flattening or reversal of the
normal backward curve of the spune in the upper
back. (Ses fig 165) It results from repeated
hyperextenmon movements of ths spine through
an extreme range of motion permsted n durnng
the pened of growth when the bones are still
1 the formative stage Incividuals who begin
dancing at a later age when the spinal curves are
less susceptible to distortion rarely show this
partrcular fault

Bome other activities which are rather neutral
m therr effect on posturs are games or sports 1n
which walking or running predominates. Sports
activities which exert a mther definite influence
toward muscle imbalance are the predominantly
one-mded games such as thomse involving the use
of a racket

The play activines of young children usually
are vaned enough so that no problem of muscle
mmbalance or habitual alignment fault 19 present.
However when & child becomes old enough to
engage in competitive athletics he may reach a
polnt where further development of his skill
through intenmve practice requires a sacnfice
of zomo degree of good muscle balance and good
skeletal al Although ingly umm
portant at the time the faults acquired may
progress until a painful condition results

Specific exercises may be needed to maintamn
range of jont motion and to strengthen the
muscles whose opponents are bang overdevel
oped by the activity These exercines must be
speaific for their purpose and therapeutic for
the body as a whole

Voentional activity rs a more nfluential factor
in the posture of the average adult than is hus
recreational activity ‘Tho repeated movements
mvolved m a specialized occupation are the
equivalent of repeated excreises and thus may
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be responuble for overdevelopment of certain
muscle groupe If the effect of poor poxition
reinforees that of repeated activity the muscle
imbalance is greatly increased

There are a number of cnvironmental factors
which influence the development and mainte
nance of gpood posture Theeo environmental 1n
fluences should be made os favorable to good
posture a< {s practical when no major adjust
ment 1« po~sible small adjustmenta wll often
contribute conaderably  The following discus-
sion taken into nccount such factors as chairs
beds and rhocs because thev illustrate en
vironmental influencex on posture in the mtting
Iving and standing postions After a ehild
starts echool the amount of time he spends 1o
the mtting po<tion increates conuderabls and
tbe school teat 19 an 1mportant environmental
factor

The chair and dexk should both be carefully
adjusted to fit the chuld The child should be
able to mt with hoth feet flat on the floor with
kpees bent to about a nght angle If the chair
18 too bigh or too low eithier there 1s lack of
support for the feet or the hips and the kmees
are bent into too much flemon The eat of the
ebaur ehould be decp enough from front to back
to support the thighs adequately but the depth
rhould not interfere with the bending of the
kueer The back of the char ehould provide
rupport for the child a back It should also 1n
cline backward a few degrees so that the child
ean relax agamst the back of the chair (Sce
illustration of aitting postures fig 156)

The top of the desk should be at about the
level of his elbows when he 15 mtting 1n o good
pocition and may be shightly inchined The desh
#hoald be close enough ro that the child can rest
his arms on 1t without having to lean too far
forward or w1t forward on the seat of the chair

Genernlly speaking the type and mie of hus
chair is important to anyone who rpends many
Lours 1n a mtting pouation Whenever powible &
chair should be selected which gives a maxmum
of comfort and support

Not all chaurs are conducive to good mtting
ponition Bo-called posture chairs which support

the back only 1n the lumbar remon tend to
causc an 1ncrease 1n the lumbar curve and are
often undesmrable

While 1t s advi<able that the back of a chair
be inclined alightly bachward 1t 15 not good to
have too great an angle of backward tilt Sitting
for long penoda of time 1n a swivel char whieh
tilts back may contnbute to a very faulty
porition of the upper back and head. (See fig.
157)

Automobile seats which are too low or which
have been tilted backward somewhat for the
cornfort of the pasengers may be unsatifactory
for the dnver Much of the pam and fatigue in
the nech and shoulder regon which are fre-
quently amocinted with long penods of dnving
can be traced to the necesaty for holding the
bead in a forward or tited pomtion. A firm
wedge-shaped pillow (with wider partat the top)
can be used to decreass the nclnation of the
back of the seat belund the dnver

The qualtfications for height end proumuty
of the school desk apply to almest anv work
surface for a sedentary worker Whenever 1t is
practical tools and equipment should be placed
where thev mayv be reached wathout undue
stretch or torman.

The light provided for any activity should be
of adequate intensity for the purpose and lo-
cated so that 1t falls carrectly on the work rpace
It ahould be free from glare bnght reflections
or unpecesrary shadows

The firmness of a mattress 15 an important
factor 1 the consideration of posture in the
Iy1ng poaition A good sleeping posnition 1y olves
having the various parts of the body m about
the same honzontal plane [Fither exgmng
springa or too =olt an inner spring mattres< may
permut poor body alignment The importance of
a firm bed 18 demonstrated most dramatically
1n the caxes of certain people who have expen
enced postural back pain some have found that
pain has been decreased or eliminated by ehang
ing from a eagging to a firm lovel bed. Others
who have been accustomed to sleeping on a firm
mattress have found that acute pain mav be
brought on by sleeping on a soft or saggming bed
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Fia 102 Postural Deviations Amocinted with Common Activities

The above figure and the following one show an
8 year old gird in & number of postions represcntative
of situations that are part of her every-day expen
ence In each ense she was asked to amume the
position that felt most netursl and camfortable n
the pven wtuation The common factor in the abore
ix that each nvolves an asymmetnical posltion of
the body

The figures above show devistions of the spue
amociated with three common ways of carryleg
school hooks. The degree of deviation in a picture

of a ¢hild can be only an Indieation of the general
trend becanse the degree of deviation vanes almost
momentarily

These pleturea do not show the most marked
deviations seen in this eild nor do they show the
effects of fatigue from having maintained the pos
tlon for any length of time.

Although fig A appears to be tho least faulty it
s not safe to awume that this position is preferred
becauss this way of carcylng books enn displace the
trunk odeways over the pelvis to a marked degres.
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Fro 153 Postaral Devutions Amoctatod with Common Habits

For fig A above the chuld was ssked to stand concern if the spine deviates
with ber weight on oue foot wdo s to the other and ay ]

Deviations euch a4 those dlustrated are & natural of deviation beeomes habit
result of ordinary activitiew and are not a cause for

almont as often to coe
g 28 00 mngle pattern
ual
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Fi6 154 hrce Flexion as a Posturnl Habat
1

Ths nine year old boy has a fasrly typical posture
for hs age except for an habitual flewion of the left
knee which ty seon in each of the three views Sucha
halnt may eventually result In an mabllity to extend
the Lnee completeh However an even more
immediate connderation 1 the fact that the fault in

alignment of the knee jount hes resulted in compen
story devmtions of atignment in other parts of the
body The high right hip and low nght shoulder in
this child show a greater degree of deviation than
would be expected at his nge even though this Is the
banc pattemn ying his right handed
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[N

Fia lo5 Doreal Lordosns in Dencer

Ths illustration ehows a reverml of the normal
posterior eurve in the dotsal spine. As o this sub-
ject thrs slight abnormality appears to be asso-
ciated with repeated hyperextension movements as
done m acrobatic danemg Ths fault has been seen
in numerous individuals who have had soveral years

of acrobatic dancing starting at an early age (The
depremsion that m present in the dorsal aren does
not show up to best advantage in thiy illu<tration,
but the cblique view was the only oue n which it
could be demonstrated )
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Pra. 156 Good and Faulty Sitting Positions

In fig A the subject Is “sitting up so strught”
that the low back is In a lordosta. Such a pomtion
can be held only with effort. This w sometimes mis-
takenty considered o eorrect mtting position A chalr
which supports the buck ouly in the lumber region
s liable to eamme such a pomtion.

The position in fig B results in lack of suppart
for the low back and a very faunlty position of both
upper back and head

The position 1n fig C s good 1n regard to both
algnment and exse.
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Fi16. 157 Faulty Position of Head and Shoulders m Sitting

This figure tlustrates the faulty alignment of the
neck and upper back which results from sitting
tilted back in a swrvel chair
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Fra. 150, Good and Faulty 8itting Tositions

In fig A the subjeet s mtting up o straight
thet the low back fs In a fordowa. Such a pontior
can be held only with effort. This iy sometimes mis
takenl§ comsidercd a correvt sitting podtion. A ehal)
which supports the back only in the lumbar regior
i+ lable to cause such a potion

The powtion In fix B rewlts in lack of ruppor
for the low back and a very faulty pontion of both
upper haek and bemd,

The povition in fig C 1 good In regard to both
alignment and case,
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Fia 157 Faulty Position of Head and Shoulders in Sitting

This figure ilustrates the faulty alignment of the
neck and upper back which results from sitting
tilted back 1n a mrivel chalr




189 PREVENTION\ OF POSTURAL FAULTS

For rome mdividuals particularly those who
have fixed structural faults of alignment such as
exagrerated curves of the spine n rofter mat
tre<« mas be necereary for aleepngg comfort be-
cause the mattrezs will mve more rupport and
comfort if jt conforme to the curves than if it
*bndgea” them

Annfant should have a bed witha firmm mat
treas It may be somewhat softer than the
mattress used by an adult because the weight
of the infant docs not eause the mattress to rag
‘The infant should eleep without a pillow

When leeping on lus back or abdomen an
adult might be comfortable without a pillow
but 1 a mde lving poeition he probably would
pot be comfortable Use of too high a pillow or
more than one pillow may contrbute to faultvy
head and shoulder poutions However a person
who s ueed to aleeping with his head high sbould
not change abruptly to uwng a low pllow or
none at sll Ths i< espeaially trie if the perron
has a fixed postural fault of forward head and
round upper back A gradual decrenso mn plllow
height mav be indieated but treatment to eor
rect the faulty head poution may peed to
accompany the change of po~ltion

A di~cusston of posture 15 not complete wmth
out rome reference to the pnnciples of good
body mechames as epplied to Liting and earry
ing heavy objects Figs 1568 and 150 dlustrate
and dexenibe rome of the baae prnciples

The protection and rupport mven by ghoes
xre mportant considerations in regard to the
pontural alignment 1n standing Vanous factors
predi pose towan! faulty aliznment and foot

train and ereate the need for adequate rhoe
upport The flat unvielding floors and mde-
walk of gur environment the u~c of heels whieh
decrease the stability of the foot and prolonged
penol of standing as required in rome oceu
mtion are rome of the eontnbuting causes

1n the following paragraphs a number of fac
tor- relating to the rize +hape and con truction
of a thor are di~cu ~od

LENGTIE

Orerall Ie gth houkd be adequate for com
fort and normal function

Length from the heel lo the ball Feet vary m
arch and toe length, some having a longer arch
and shorter toes while others have a shorter
arch and looger toes \ o special type of ahoo ia
suited to all individual« and one must find a
shoe that fits in respect to arch length as well
as over all Iength

WIDTH

\ shoe that is too narrow cramps the foot
one that is too wide fails to give proper support
or may cause bhisters by rubbieg against the
foot

iWidth of the heed cup The shoo chould fit
snugly around the beel of the foot It is often n
problem to find a shoe with a heel cup narrow
enough In proportion to the rest of the shoe

W adth of the shank The shank 1s tho narrow
part of the role under the instep The shank
should not be too wide but should permut the
cantour of the lenther upper part of the shoo to
be molded around the contour of the arch of the
foot If the shank 18 too wide the arch of the
foot does not have the rupport mven by the
2hoe counter

Toe width This needs to allow for good toe
poration and to permut action of the tocs in walk
ing The toc-bax of (toe counter) helpy to gve
#pace to this part of the foot and heeps the
pressure of the shoe off the toes

BILAPE OF THE 8HOE

A normal foot should be eble to asume a
pormal powtion 1 a properly fitted elioe  Any
distortion in ehape that tends to pull the foot
out of pood alymment 1 not dearable It i a
farrly common fault that rhoes “flare n  too
muech This deign 19 baced on tho a <umption
that the long arch i« relieved of #tran beeauseat
1 rarzed by an nward tw t of the forefoot The
foot of a growming eluld mav conform to the ab-
notmal +hape if such +hoes are wom for a perod
of vear~ Beeauce an adult 4 foot js not as fleaiblo
as a cluld » and 1 not ea 1lv foreed out of its
u ual alignment a rhoe with an inflare 1 hikely
10 caU~e eXee~ 1VC AT ure on the tocs
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HEEL COUNTER

A heel cownter 13 n reinforcement of siff
matenal inscrted between the outer and inner
layers of leather which form the back of o shoe
It serves two purposcs to provide lateral sup-
port for tho foot and to help preserve the shape
of the shoc As the height of the heel increases,
tho lateral stahility of the foot decreares and
the counter becomes especially important for
halance

When the leather surrounding the hecl ia not
reinforced it will usually coltapee after a short
penod of wear and shift laterally 1n whatever
direction the wearer habitually thrusts his
weight. When this has happened the feet can
no longer be held in a good alignment by sach
shoes. (Bec fig 134)

Shoes wiich have s cut-out back and depend
upon a atrap to hold the heel in place offer even
lese stability than do thoes with enclamed heels
and no counter The shoe 1tsell does not show
as much detemoration with wear beeause the
strap merely shifts sideward with the heel and
there is no heel leather to break down In flat
heeled ahocs the effect on the wearer may be
mimmal but the lack of lateral support m a
higher heel eannot permst indefimtely without
somo ill effects Tho cffects may be felt more at
the knee than in the foot 1tself

BTREAGTH OF THE 8HANK

A good shank 18 of pnime wmportance both
for the durability of the shoo 1tself and for the
well-being of the person who wears 1t When a
ahoe haz a heel of any height the part of the
shoo under the instep 18 off the floor The shanl
must then be an arch like support which bndges
the space botween tho heel and the ball of the
foot 1f tho shank is not made of a strong encugh
matenal 1t will eag under a normal load when
the shoe 13 worn Such a eag permita a downward
ahuft of the arch of the foot and tends to dnve
the toe and heel of the shoe apart The extremo
of thiy type of detemoration in a flat heeled
+h0o 18 pometimes #gecn 1n the rounded rocker
bottom shape that results the shank being lower
than the tip of the toe or back of the heel

A strip of steel reinforeing the shank provides
tho strength required to preserve the shoo as
well as to protect the wearer from foot strain
(Bee fig 132) Doth low and high heeled shoes
require a strong shank Fortunately most high
heeled shoes are made wth good shanks Low
heeled shoes often are not A prospective buyer
ean judge tho shank of a shoe to some extent by
placing the shot on a firm surface and presung
downward on the shank with lus fingers 1f such
moderate pressure makes 1t bend downward, 1t
it safe to sasume 1t will break down under the
waight of the body

In heelless shoes such as sandals or tenmis
ghoea the firmness of the shank s of Little im
portance for a person with no foot problems.
Because the whole foot is supported by the floor
or ground  support from the shoe is not a major
copxideration unless the foot ia bemg mbjected
to unusual strain from activity (es m athletics)
aor stramn from prolonged standing

BOLE AND HEEL OF THR AHOE

Thickness and feribility are the two im
portant factors In judgmng the sole of & shoe
For prolanged standmg especially on hard floors
of wood, tile or concrete a thick sole of leather
or rubber 15 demrable It has some resliency and
18 sble to cushion the foot agninst the effests of
the hard surface

Fmpeoplewhoammqmmd(odoagmt
deel of walking a firm sole 13 demrable The
repented movement of transferring weight acroes
the Lall of the foot 1n wallung 18 & source of
continuous strewn. A firm sole which restricts an
m‘;ndbenbg ?t the junction of the tocs with

the foot guards agminst unneceswary
straln The solo should not be so stiff howeyer
that there Is o restnction of normal movement

n

\thn:hﬂdmlenrmngtum his ]
shwldhamnahedmdamleﬁlfémdh.ﬁ;s
enough to gve stability The sole ahould be
fairly Bexible however to allow the proper de
velopment of hix arch through wallking

The hewght of the heel 1n important 1n relation
to st of the arches of the foot Weanng a
heel changes the dimtnbution of body weight
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For rome individuals partscularly thoee who
have fixed structural faults of alignment such as
exagrernted curves of the apine a roflter mat
tress may be necesrary for slecpang comfort be-
cause the mattrers will give more support and
comfort if it conforms to the curves than if 1t
“bridges  them.

An infant sbould have a bed with s firm mat
trew It may be somewhat softer than the
mattress used by an adult because the weight
of the Infant does not cause the mattress to sag
‘The infant should sleep without a piliow

When flcepiog on his bach or abdomen an
adult might be comfortable without a mllow
but in a mde lying pomtion he probably woeuld
not be comfortable Use of too high a pillow or
more than one pillow may centnbute to faulty
head and shoulder poations IHowever a person
who 19 ued to Heeping with hus head lugh should
not change abruptly to usng a low pillow or
none at all This 13 expeeially true if the person
has a fixed posturn! fault of forward head and
round upper back A gmdunl decrense in pillow
height may be indicated Lut treatment to cor
rect the faultyv head poution may need to
accompany the change of position

\ di<cusdion of posture is not complete wath
out rome reference to the pnneiples of good
body mechames as applied to bfting and earry
tng heavy objects Figs 158 and 159 1llustrate
and de<cnbe some of the banie prinaples

The protection and support gmven by shoes
arc important conmderntions in regard to the
po<tural aignment 1n standing Vanous factorn
predi poe towand faulty alignment and foot
srun and ereate the need for adequate ehoe
support The flat unvielding floors and mde
walk« of our environment the use of heels which
deereare the stability of the foot and prolonged
penio of standing as required 1o rome occu
pation are eome of the contnbuting eaue~

In the following paragraphs a number of fac
tor redating to the mze rhape and construction
of a rhoc are diseu ~ed

LeNaTH

Orer-all length  hould be adequate for com
fort and normal functien

Length from the heel to the ball Feet vary in
arch and toe length, some having a longer arch
and shorter toes wlile others have a shorter
arch and longer toea \o special typo of #hos is
ruted to all individuals and one must find a
shoo that fits 1n respeet to arch length as well
as over all length

wIDTH

A thoe that 13 too narrow eramps the foot
one that 13 too wide fails to ;vo proper Fupport
or may cause blisters by rubbing agamat the
foot

Width of the heel cup Tho shoe should fit
enugly around the beel of the foot. It 1 often a
problem to find a shoe with a heel cup narrow
enough 1n proportion to the rest of the ehoc.

W1dth of the shank The shank s the narrow
part of the sole under the instep The shank
should not be too wide but should permit the
contour of the leather upper part of the shoe to
be molded around the contour of the arch of the
foot If the shank 1s too wide the arch of tho
foot docs not have the support gven by the
ahoe counter

Toe width This needs to allow for good toe
porition and to pormut action of the toes in walk
ing The toe-box or (too counter) helps to mvo
space to this part of the foot and heeps the
pressure of the shoe off the toes

BHAPE OF THE SHOE

A normal foot ehould be able to awume a
pormal poution 1 a propery fitted shoe Any
distortion n shape that tends te pull the foot
out of good alignment 13 not desirable It is a
faidy common fault that shoes “flaroin  too
much Ths derign 19 based on tho aesumption
that the long arch r relieved of stmin because st
15 rarced by an inwandl twist of the forefoot The
foot of 8 growing child may conform to the ab-
normat +hape if auch ahoes are worn for n penod
of vean Becauec an adult 8 foot is not as fleable
a3 a elldx and 1 not ca ilv foreed out of 1ts
u ual alignment a shoe with an inflare f Tikely
{0 causc exte~ ive presure on the tocs
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TEEL COUNTER

A heel counter 18 n reinforcement of stif
matenal inserted between the outer and inner
1ayera of leather which form the back of & rhoe
It eerves two purposes to provie lateral sup-
port for the foot and to help preserve the shapoe
of the shoe As the hesght of the heel inereases,
the lateral stability of the foot decreazes and
the counter becomes especially important for
balance

When the Icather surrgunding the heel 18 not
reinforced 1t will usually collapso after & short
penod of wear and shift laterally in whatever
direction the wearer habitually thrusts his
weight YWhen this has happened the feet ean
no longer be held in a good alignment by such
shoes. (See fig 131.)

Shoes which have a cut-out back and depend
upoa a strap to hold the heel 1n place offer even
Jes stability than do ahoes with enclowed beels
and no counter The shoe 1iaclf does not thow
as much detennaration with wear becaus the
strap mercly slufts mdeward with the heel and
there is no hecl leather to break down In flat
heeled shoes the effect on the wearer may be
mimmal, but the lack of lateral support in a
higher heel cannot persist indefimtely withoat
rome i1l effects. The effects may be felt more at
the knee than in the foot 1taclf

STREXGTH OF THE SHANK

A good shank 18 of pnme mmportance both
for tho durabality of the shoc itzelf and for the
well-bang of the persan who wears 1t When a
shoe has 8 heel of any height the part of the
shoe under the instep 15 off the floor The ahank
must then be an arch liko support which bridges
the =pace between the heel and the ball of the
foot If the shank 12 nat made of e strong encugh
matenal 1t will sag under & normal load when
the shoo 18 worn Buch s rag penmits a downward
ehuft of the arch of the foot and tends to dnve
the toc and heel of the shoe apart The extreme
of this type of deteroration m a flat beeled
+hoe 15 zometimes scen in the rounded rocker
bottom shape that results the shank being lower
than the tip of the toe or back of the heel.

A strip of steel reinforaing the shank provides
the strength required to prescrve the shoo as
well as to protect the wearer from foot strain
(Beo fig 132) Both low and high heeled ahoes
require & strong shank Fortunately most ugh
heeled shoes are made with good shanks Low
hecled shoes often are not A prospective buyer
can judgo tho shank of a shoe to some extent by
placing the shoe on a firm surface and presmng
downward on the shanh with hus fingers 1fsuch
moderate pressurc makes it bend downward 1t
it safo to assume 1t will break down under the
welght of tbe body

In heel less shoes such as sandals or tennis
shoes the firmness of the shank 1s of Lttle im
portance for a person mith no foot problems
Because the whole foot 18 supported by the floor
or ground, support from the shoe 18 not & major
conmderation unless the foot 1 bemg subjected
to unusual strain from activity (as in athletics)
or stram from prolonged standing

BOLE AKD HEEL OF THE BHOE

Thickress and flesibility are the two mm
portant factors mn judging the sole of a shoe
For prolonged standing especially on hard floors
of wood tile or concrete a thick mole of leather
or rubber 15 demrable It has some remliency and
15 able to cuslnan the foot agamnat the effects of
the hard murface.

Far people who are requared to do a great
deal of walking a firm sale 18 desirabls The
repeated movement of transfernng weight across
the ball of the foot 1n walking 1s 8 source of
continuous strain A firm sole which restnets an
excesmye bend at the junction of the toes with
Lhcba]]ofthefootgmrd.ungmmtunnmq
stram. The role should not be 8o stiff however
that there 19 a restnction of normal movement
1n walking.

When 2 child is learning to walk, hus shoes
#thould have no heel and a #ole flat and firm
enough to give stability The sole should be
fairy flexible however to allow the proper de
velopment of hry arch through walking

The hewght of the heel Is important 1a relation
to strain of the arches of the foot Wearng a
heel changes the dstnbution of body weight
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"'“p,r?“

Fra 188 Correct and Ineorrect Liftmg

Care shouk] be taken m Hfting a heavy cbject
When poesible one should stoop to plck it up as
shown in fig A, and carry it by braang it agninst the
thighs as shown in fig B Fig. A also shows the mib-
Ject brmang hs elbows on hia thighs, grving sepport

to the arms in order to initiate the Lfting. One
shoukd avold hiting and carrymg beavy objects m
the manner Ulustrated 1n figa. C and D becanse of
the excesaive strun mposed on the Jow back and
bipe.



FACTORS AFFECTING POSTURE 101
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Fio 159 Situatoos in which Lifting May Csuse Stran

Each of the above fllustrations shows a common
uteation 1n which the genctal rules sbout stooping
to Lift heavy objects cannot be applied In ench thers
15 an element of harard beeause 1t requires a degres
of forward-bending at the hups that subjects the
fifter to powdble baek stran.

However the fundamental pnneiples of good body
mechanics shoukd be applied 1n 80 far as posdble
Anghown m figs A and B the feet thould be repa
rated for balance and, if pomible ane foot should be

Placed slightly ahead of the other The knees ahoukd
bo bent shghtly In leaming over particularly as
shown in figs. C and D the back should not be al
lowed to arch but should be flattened by ‘tucking
the hips under Obviously the person who has
tightness of the low back muscles eannot assume
thia position of the back and hips and he is, there-
fore more susceptible to strain from Lfting than is
the person with normal flexibility
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shifting 1t forward. The proportion of weight
borne on the ball of the foot increases directly
with the height of the heel Continuous wesnng
of high heels eventually results in antenor foot
stmn

The effects of a fairly hgh heel can be offset
but only to a limited degree by the use of
metatareal pads and by wearing shoes which
help to counteract the tendeney of the foot to
shde too far toward the toe of the shoe An
Oxford type shoe which laces at the instep ar
a pump with a high-cut (and preferably elastt
c1zed) rantp help to restrain the foot from sliding
forward by providing an evenly -distnbuted and
umform preseure if the shoe fits well.

TWhen the foot = allowed to alip forward in
the shoe, the toes are wedged into too small a
space and subjected to considerable deformuing

preseure

From the standpomt of norma! growth and
development as well as normal function 1t 18
advirable that a perton use a well constructed
shoe with a low heel However there are indi
viduals especially women with a pamful con
dition of the longitudinal arch who are benefited
by weanng shoes with heels of medium beight
The higher heel mechamecally increases the
heght of the longitudinal arch and a flexible
foot which is xubject to longitudinal arch strain
may be relieved of symptoms by umng & heel
about I{ inches ngh.

PosToRE IXETEUCTION

Good posture 15 not an end 1n itaclf but a part
of general well-being Ideally postureinstruction
and traning should becoms a part of general
expertence rather than be a reparate disapline
To the extent that parents and teachers are
cognuzant of good postural hahits and abls to
recognize the mfluences and habats which tend
toward development of good or faulty posture—
to that extent they will be more able to con
tribute to this aspect of well being 1n the daily
Iife of the growing individual Nevertheless pos-
ture nstruction and trmming should not be
neglected in a good program of health education
certamly direct and competent attention should
be paid to chservable faults. When mstruetion
is pven as such 1t shoald be mmple and accurate
while 1t must not be neglected, neither should 1t
be over-emphamzed. It hould be given in such
& manner as to eapture the interest and utihre
the cooperation of the child

While correction of postural defects requires
the use of special therapeutic measures, the
prevention of faults depends largely on teach
g the fund als of good al t. The
folloming chart describes posture in relation to
the vanous segments of the body m terms of
both good and faulty alignment. An attempt
has been made to prerent the materal in a man
ner that makes 1t ureful for the layman.
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POSTURAL INSTRUCTIONS

Part i Good Posture

Fauity Posture

Foot In standing, the longitudmal arch has the
ehape of a half dome

Barefoot or m shoes without heels, the fect

| tos out slightly

In shoes with heels the feet are parallel

In walking with or without heels, the feet

| are parallel and the weight 13 transferred
from the heel along the outer border to the
ball of the foot

In running the feet are parslld or toe1n
dightly The weight i3 oa the balls of the
feet and toes because tho heels do not
come m contact with the ground.

Toes thould be straight, that is, neither
curjed downward nor bent upward. They
should extend forward mline with the foot
and not be squeezed togrther or overlap

Toes

Koees and Legs  Legs are straight up and down. hnoee caps
face strught ahead when feet are 1n good
pomtion. Lookmg at the knees from the
side the knees are siraght, ie., nerther |
bent forward nor “locked” beckward. h

|

Hips Pelvuand In genern! the body weight 13 borne evenly
Sptne on both feet and the hips are level One
s1de 18 Dot mare proqutent than the otber !
as acen from froot or back, nor is one hip
more forward or backward than the
Other a8 reen from the mde (Sincea teod-
eney toward a slightlv low nght shoulder

Low longitudinal arch or fiat foot.

Low metatarsal arch, nsuafly indeated by
calluses under the ball of the foot.

Wetght boroe on the mner mde of the foot.
(Procation.) Ankle rolls m”

Weight borne oa the outer border of the
foot. (Sopination.) “Ankle rolls cot”

Toetng cut while walkimg, oc while standing
in shoes with heels. “Outflared” or s~
footed™

Toemg m while xalking or standing. Pigeon
toed”

Toen bend up at the first jolnt and down at
rmuddie and end jonts 8o that the weight
rests on the tips of the toes. (Hammer
toes.) This fault 18 often associated mth
wearmg shoes that are too short.

Big toe alants inward toward the mid-tae of
the foot (Aallux valgus.) “Bunion™ This
fault 18 often associated with wearng shoes
that are too narrow and pointed at the
toes.

Ences touch when feet are apart. (Knock
knee.)

FRnees are spert when feet touch. (Bow lega.)

Enee curves shightle backward. (Hyperex
tended knee ) Back knee™

Knee bends elightly forward that s, it is
not es stralght aa it should be (Flexed
knee.}

huoes caps face ulightly toward each other
(Internally rotated femurs.)

Enee-capa face elightly outward. (Externally
rotated femurs )

One lup is higher than the other (Lateral
pehie tilt) Bometimes it i not really
mouch higher but appears so beeatwe a
sideways sway of the body has made 1t
moare pr (Tailors and d k
often notice a latern! tilt beeause the hem-
line of ekirts or Jength of trousers mest be
djurted 1o the )

and éhightlc lugh nght kip 12 6 )}
found 1n right handed people and vice
ver<a for left-handed such deviations
shoald not be conndered abnormal )

The front of the pelvis and the thighs are in
a straight Line The hipa do not look prom:-
nent in back but tlope olightlc downward.

The hips are rotated eo that ane is farther
forward than the other (Clockwim or
counter-clockwise rotation.)

The low back arches formard too much.
(Locdosis.) Alno called "sway back”™ Goes
along with & pelvy that tts forward too
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Good Posture

Faulty Posture

THips, Petvis and
8pine—Cont

Abdomen

Arms and
Bhoalders

Head

The spine has four natural curnves. In the
neck and lower back the curve ks forward
m tho upper back and lowest part of the
spine (eacral region) 1t 1s backward. The
secral curve s a fixed cun e while the other
threo are flexible The spino does net curve
to the left or the right side (A slight devia
tlon to the left in nght-handed individuals
and to the right in left-handed individuals
should not be consddered abnormal how
ever)

In young children up to about the age of 10
the abdomen normally protrudes some-
what. In older ehildren and adults 1t
should be flat.

A good pomtion of the chest s one m which
it 1s slightly up and elightly forward (while
the back remains 1n good alignment)

The chest appears to be 1n a pasition about
half way between that of a full insmmation
and a foreed expiration.

Arms hang relaxed at the mdes with palms of
the hands facing toward the body Flbows
are shightly bent, so forearms hang slightly
forward

Bhoulders are level and neither one 1 more
forward or backward than the other
when secn from the sids

Shoulder blades e flat against the rib cage.
They are neither too close together nor
too wide apart. In adults a scparation of
about 4 1maverage

Head is held ereet 1n a position of good
balance.

much The front of the thigh forms an
angle with the pelvrs when this tilt 1a
prescnt.

The normal forward curve in the low back
has straightened out The pelvis tips back
ward and there is a slightly backward slant
to the line of the pelvs 1n relation to the
front of the hips. (Flat back )

Increased backward curve m the upper back
{Kyphoms or round upper back )

Incrensed forward curve in neck Almost al
ways accompanied by round upper back
and seen an & forward head.

Lateral curve of the spme 1n either or both
directions. (Bcolioals.)

Entire abdomen protruden.
Lower part of the abdomen protrudes while
the upper part 13 pulled m.

Depremed or “hollow-chest position.

Lafted and held up too high, brought about
by arching the back.

Ribs more prominent on ane side than on
the other

Lower ribs flarmg out or protruding.

Holding the arms stiffly 1n any posttion for
ward, backward or out from the body
Arms turned so that palms of hands face
beckward.

One shoulder hugher than the other Both
shoulders hiked up One or both shoulders
drooping forward o sloping. Both shoulders
rotated erther dlockwise or counter-elock
wive

Shoulder blades pulled back too hard
Shoulder blades too far apart Shoulder
blades too prominent, standing cat from
the rb cage. Winged scapulae”

Chin up too far

Hesd protruding formard, Head tilted or
rotated to one mde

r
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Bow-legs making drawing of 178
postural 16 33 30 142-143 160 175 178, 14
stroctural 18 143-143 160 178
treatment for 142-143 100 178
with hyperaxtension compensatory for knock knes 173
Bowing, posterior of tibla and fibala, 41
Brace (sce also Bupports)

Taviorapinal 123
Brachla! plexus, 156 167 158
3

Braclag”

Brassiers 12, 154 180

Brum-d;hto(-hﬂcrlnnpp«b‘nklndlmpﬂn
12 13 13 i

Caleanco-cubold Joint 7 13
Callae 148, 151 164
Cellaloss ecstete Ju:hf., 118 124

for 181
axivel effect on posture 181 187



108 INDEX

Chest 15 103 Lquipment for postural examination 98 100
dopressed, 15 19 24 20 5 172,178 183 Lrector spinas musecles, 84
alovated, 22, 23 2% 58, 195 (0 also Back extensor moscles)
good position of 11 28 H 173 195 Lrergion, 13
Circalstory disturbanes arm 157 Examinetion, poatural 96-100
Cleit of battoeks, 15 Lxarciess 4 100-117 180
Clockn lss rotation, 15 abdomina] 114 128 126 130
(ves also Rotation) b-nk, 131
Clothdng for examination, 65 chart defining, 112
Coocyalgia, 90 135 definition of nctive 110 112
Coceygodynls, 135 amiated, 110 112
Collar 158 163 resbgted, 110 112
Compresslon definition, 103 double leg-ralaing, 50 & 9 110 127 120, 131
in faulty sllgnment 108 125 120 131 132, 139 142, 148 foot, 145
13 1M 188 157 150 163 bamstring 131
Contoar body 5 hip flevor 131
normal of splpe in forward bending, 84 Individual instrustions for 114-115
in standing, 10 In scol"ouis 118
Cootra-l {s0s Treatment) areclesotting, 100
Caontractlon 111 112 ocrapetiona] and recreational activities ss forms of 113,
Contractars, 103 113 180 181
Coraoo-bruchlaly, 157 pelvio tt 120
Coracold preswnre syndroms 156-122 parposs of 49 111
process |n relation to brachisl plevos 138 specific 110 111 118, 118
Corset 117 119 120 134, 125 130 standling postural 115
Indications for nse of 117 therspeutic 49 100 110 114116, 117
put oa in Iying 119 trapesios middle and lower 115 154, 152 180 162
In standing, 135 Lxtepsion (see under nams of jolnt or part of buek)
Cowtal angle "0 50 81 Extansors, toe 45 148
Counter-elockw ine rotation, 15 Lxtarnal rotation (see under name of jolat)

(weo also Notation) ¥

o Tacet-slipplog, 134135

Danelog related to postare 37 180 185 Fuscla, 103-104 132, 133 133 137 138
Definitions of terma, 15-18 103 J00-113 Fatlpse 128 131 1
Deltond 189 Faults, habitual 167
Dermatoms 105 137 in aligament and mobility 108
Deak 151 postural described In ehart form, 104183
Deviatica 15 20 23, 3¢ 0 5-81 Faulty postore 1 1545 25-61 194185

anterer 21 1§ in eblldren 172,173

amociated wlth rommon sctivities, 182 of abdamen (vee Abdomen)

with habits 183 arma, 35

definrtion of 15 back (ss0 Rack)

developmental 167 160 172 177 foet 3345

pelvis, anterlor 18 & bead, 8 2

lateral 25 30 3 7 61 98 182184 knees 3543, 1 & 184
upper trunk anterior 23 &0 pevis, T ¥ T
0 @ seapalee 1335

Dise protruded Intervertebral 103 153130 shoalders, 0 31
Dhwe atropht and weabnesy 115 toss 44 45
Dorsl flexion (ankle) 13 14 relution of to musels Imbalanes 49 77
Dorvolambar pai 131 13 types of 18-28
Dosege of exercles 113 127 Femur interpal rotation of {ses Knee)

heat 109 137 axtyrnal rotation of (see Knes)

massagr 100 117 158 Fluatlon 8057 -8
Double leg maimng analyr of 50 53 Flat back, 19 00 131 133 185

astest TO feet 41 148,109 194

contradndreated as exerelso 30 110 127 130, 131 Floek penci] 85 100

Flaxibility age-evel differences in, 167 177 179
E in retatian to pan 104

Flongation of mascle 111 113 povmal fn forward bending, 6}

Enviroamental fectors 181 toats for 63-67 96 98
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Fledon (see under nume of Jolnt) "

Fleror digitl quinti 148 Jabits faclty 28 29 41 150 183184
digltoram brevis $3 148 Halkux valgus 44 151 194
loogoe, B ammer toes 45 151 104
ballocls looge, @3 amatrings, exereleo for wesk 131
Flexars peck 113 151 In relstion te postare 3800
Foot 12 14 22,33, 4243 03 143-151 168 104 normsl length of 61 68
sbduetlon of 13 14 stretebed 57 68 67 TO
addurtion of 13 14 stretebiogof 115 13
arches of 10-144 tavtness of 120
tal Qeristions of 100 tests for lomxth of 63-T0
doral-fealon of 13 14 strength of 91
evenlon of 13 14 16 tightoew of 80 6560 133 134
examination of 14 sealoees of 20 126 130-131
wxereiees, 143 Handodness patterns 30 132,137 177 181 105
flat 41 148,100 104 Head formard 18-21 21 20 151 155 158 163 187 103
tood afigament of £ tiltol 28
Inflare of 143-151 Yeat treatment 108-109 114
faversion of 14 18 for hamstrings 118 134
mruscle weskness of @3 hip flexors 115 130
natural position of 13 low back museles 114,127
oatfiare of 148-140 neck extensors 158
painful conditions of 143151 pectonals 114 183, 157 15
Pplgeon toe positlon of 148 191 tomaor fascla lata 116 137 142, 10
plantar flexion of 13 14 teres 180
pamtion of in standard posture 12 toe extensors 148
in relation to elevatlon of heels and motion 13 14 194 Heel 180 102
pronationof 8 13 14 16 30 38 30 42, 44, 144 145 148 counter 145 148 18
160 184 height of 12,14
statle flat 180 related to palnfal conditions, 144 145 148
ttraln, catmes of 144 145 148, 140 188 Thooas, 143 148
wpinatlon of 14 18 €3 151 164 nedge 1435 148
wapports, 145147 Hip analyals of muselo actions and Jolnt movements
valgus 18 fn trual and beg-raising 5087
varus 18 in standing, 55-61
Footprints #s record 180 ahduction postural 61
Forwurd bending, 63-67 abduetors tightness of 81 132
Frefberg Albert 1l 1% weakness of 81 132
Froatal plane In relation to ankle and knes joints 13 adduction, postaral 61 132, 133
Forxard besd (see Head) axternal rotatlon of 123 176 194
c rotators, weakooss of 142
Gastrocsoleus rormal le gth of 64 Betlon poxurd 3 8 &
tghtnesw of & 6 (sce aleo Lordouis)
Gloseary (st Definltions) Bevors atretehed 60 09
Gluted ehoft, 18 stretchlng of 115 130
fold 18 18 tosts for length, 72, "3, 96
Cuteo-femoral eresse 15 strength, 83
Olatrs maximus, test, 90, 96 Ughtness of 40 54 5 & 00 T0 72,73 126 1% 171
- oL 135 effect of, on miralght-leg raimag test for
medras llmp 01 tightosss 80 70
test, %0 98 weakness of 80 131
waakness of 61 07 132 12 high, 25 30 3 61 96 112 133, 137 1%
Goldthsaite 104 Byperextentlon postural 18,00
type of sapport 119 Iaternal rotation of (sce Koee)
Grades wee of pareotbesis in recording, 78 Tioe of refervnes in relation to 6 7
Grading in relation to uee of mapport 117 ‘Hollow chest™ 15, 105
of abdominal musele strength "59-83 Hyperevtension (seo Tlip Knea Bpine)
beck muscle strength, 84 Hypertrophy 113
miiscle etremgth, in general 77
Gravity 1n relation to exercise 110 111 I
to musclo actron, 50 81 52 M 88,7 7B “Ideal allgnment 5 6

locof 67 TMo-peces, =2



Immobilisation, 104 111 117 135 137 1%
sapports for 118-121 123
Inferlor gluteal nerve 138
Inflare position of feet, 140-151
Instrwction, posturs 192
ehart of pastaral 184196
folder of Individual 114-118
lack of proper 26
Internal rotation (sos Ip Bhoulder)
Intervertebral dise protruded, 108 133-13%9
In-toelng 14 149 100 194
13 14
Irreversible contractare 103 111 113

)

Jacket collulome scstate 124
Jolut (ses wnder name of Jint)
and mroscle snalysls 4-81
motlon, in relatlon to posture, 6 7 14 158, 167

L S
Fooe 8 7 13 104

combinstion of fanlts of 140 178
dcﬂopnmtddﬂvhﬂmn!lm

‘ertermal rotation of 141,178 194
fledon 30 31 36,40 08 142 184,104
Baxors (see )
good alignment slde view 40
hyperectendon of 7 18 10 2 B 41 60 142,178 178

H
1a relation to bow-degs, 143, 100
to knoek kowes, 160, 175
x-ray abowing, 41
“Internsl rotetion of 38,39 42 43 & 08 140 142,174
178 14
palnfal conditions of 140-143
Enock knee 8 16 142 100 174 178 104
bruce, 143
making drawing of 169
Kyphosls, 18 19 3 20 &0 00 98 198 154 158 105

Landmarks, 11
Lateral trunk flecon 848-57 06

flaxors analysls of action in trunk and leg-ralsing dde-

wayy, 58-57 &8

Latisimos dored 74 157
Leg. 0 15 194

extarnal rotetbon of 178

length mensurements, 97 182

paln 135-140
Leg-rmsing hu:lwud-, 51 88

50, 83

sldenays, 56.57
Langth tests for muschs @-75
Lesion, slte of 108
Lavator seapulae 157
Lifting, 183, 190 191
Ligaments 7 00 103 133 167 178

Line of raference borirontel 84-70 72-72
vertleal 5 6 7 8 9,10
Load, # 110
Longitudinal areh, 4344 143144 149 100 177 194
support, 145 148, 160
Lordosis 18 19 22,13 3 28 7 45 58 & g%,125-131
133 170 172,173 177 188 193
definition of 15
of upper back, 15 180 185
ouls type posture 19 3¢ 5% 08 172,173
Low back developmental deviations of 173-173 177
mitacles, analysis of mction
in log- and tronk-rafsing backward 5485

for sirengthof 84
tightoem of 50 86-67 0 70 &1 130-13%, 151 113 123
weakoess of 81 128 131
palc, 135-138
strapplng for 118
“Lower” abdominal moecles exerclees for 114 138, 120
test for ™0

JMalleotus, medial 13, 97
latersl 6 10 11 13 42 43
Manipalation, 7 111
Massape 100 114
of {ascia lata, 115 137 142, 10
hametrings 115 1H
hip fecors 115 130
low back 114 127
Deck extensors, 150
peotornls, 114 154 187 150
tores, 100
tos exterwors 148 151
upper trapesioa, 158 18
AMattress 117 133, 130 18] 188
Messuremant leg longth 97 132
Lechanieal sapports, 117-134
(e ulso Braces and Bapports)
AMetatarsal areh, 144 184
bar 145 148
pad, 145 146 147
straln, 148
“3AMitary’ type posture 22, 8
3lobility (see aleo Flexibllity) 108
Modalltios treatment 108-124
outlimoof 114 115
Alorton, Dudlay J., 12
JMovements analyzls of exsrcise 49-57
definfthons of 109 110
Alwecls (for specific musclo se8 under Rama of musels)
analysis of trusk and ex raising movements, 50-57
of postural albgnment 53-8t



hypertrophr 113

imbalanee 49 5481 ¢° 113 128, 132, 183, 163 181

lengthening contraction of 100
averdevelopment of 113
role fn supporting skeletal stroctures 63
setting, 100
shortpess 103 113
elin dranlngs of 100 181
Fpaam, 108, 107
stretch weshness of 103 113
testing, definltion of 7
for Jength 63-73 06
strength, 743 08
Importance of 1 —
jn scoliots 118
tightness (sce Tightness)
weakness (seo Weaknens)

N

\swaca, associated with stretehing of low back 128

\eck cxtensors strotehing of 158
tightness of 185 156
fanlty position of 154 185
fexion of 28
fiexors stretch cakoess of 113 15
puinful conditions of 154 156
Nerve or Nerves, 103
afllary 130 183
glates! inferior and mpenior 138
peripbersl 108
poroneal, 133-13°
plexus, brachlsl 156 187 183
conds of lateral 167
medlal 157
seral 118
nadlal 159 163
oot pressare 103 138 163
sciatle 139, 10 140 141
wab-occiprtal 184
Neutral ponition of peivia, 7

Normal eontoar of epe In forsard bending 61

in standiog, 10
for age Bexilality 177 1
strength of shdominals 79 61
posture 167 168 17,173 177
Numborss [0 arm 157
\atritlon, importance of 108

o
Ober F R IR
Oblique abdominal muscles 60 T9-82
“Oceipital beadache” 29 181
Octupatiopal fact m 113 128 154, 180-181
Orthopedic surgery field of 12, 16, 104
Cuotflare of feet 148 145 169
Out-toeing, 12 14

of muscles, 113

INDEX 201

Overbesd extension of arm, 83 74 75 98 157 180
Overload 110
Overstrotch, 103

P

Pain altered by movement 108 135 150
by recumbency 125 153 158
sliting 125
standing, 125
“burnieg” type of 153
from nerve root pressurs 103 138 163
In derso-lumbar region, 131 183

relation to postaral falts, 101 163
mechanleme of 104-108
referred to anterlor abdominal reglon 131
treatment Indications for 104-108
Painfol conditions of arm, 155183
of foot 143 151
kneo 1404143
log, 135-140
low back, 125-133
Deck, 154-158
upper back, 153-16¢
Parallel position of feet 13-14
Paralysls in relatlon to gait 61
to muecle apasm 107
sitting position 51, 67

Pamlye movement 110

Pootoral muscles, 74 18 157 188

Pelrio tilt (seo also Flat back Iip postaral adduction
Lordosée)

definitlon of 15

trunk and leg ralaing, &-57 "p-60 83
Peivis 17 18,40 22,00 104 106
position of a3 keynote In posture 1, 4

in relation to standard postire 7
Porlpberal nerves, 106

Fhotograpba for postural records of ¢hildren, 97
position amnmed for 16
welection of made from, 1
Thysleal medicine field of 104
Pigeon toes, 149 103
pateh for 118
sirap for (tulster) 150
Plillow 114,127 18] 188
Piriformis nrosela, 130
In relation 1o selatie perve 111
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Plovos bracklal 158 157 188 Rbomboide, 35, 74 85 157
scnal 189 exereise of contra indieated 161
Ptumb line 6 05 100 Rib cervieal 163
headed metal Inx my 12 41 Ribe, prominent, 193
fliustrated In photographe, 8 9 11 15-37 4013 45 &8 Riclets 142 108
17 Hotation 13 15 21 I7 04,133 130 1D 176 134 1ps
Poltomyelltis, mmele spasm In 107 clockwise, 18 170
Poplitens 140 143 counter-clookwise 15 21 27 133
Postural abductlon of hip 61 definition of 15
adduction of hip 61 152, 133 extarcal of legs 178 164
analyeis and reeord 90-100 “Internal of knces™ 42, 43 174, 101
Lowlegps 16 32, 30 142 143, 160 175 178 of Iumbar spine 130
wwmination chart Tiound shouldsrs 18, 153
flexion of hip 89 upper back (ses Kyphoais)
hy perextenadon of hip 18, 60 Raler with spint level 85 100
age level differences in 167
a2 2 hablt, 1 183 8
amoclated with earrylng books, 152 Sacral plexns 138
boards, 9 100 Bacro-{liao belt, 190 134
definitlon of § stnin 153 134 13
euamination, $§-100 Bartorius 7 T2
record of 9 Bealenus antiens ayndrome 105
faulty (seo Faulty Posture) Seapuls, position of 15 335 185
good deserfbed In chart form 104-106 In ehlldren, 172 173 177 178
“ddeel” 5 6 motlon of 74
of ehildren 169 172-174 176-17" 178 183181 Belatio perve 138, 130 140, 141
prevalencs of faulty 1 Bestlea 134 135 137 138-140
related to putrition 108 Beollosts 30 37 83 97 98 116 165
to yurios defects diabllities, and diseases 163 eelluloss Jacket for 116
standand 1 3-14 Beat automobile 181
Premare in mascls testing 78 school 181
in relation to pain 106 Begmental aligmment 96 %0
Provention of postural faults 167 106 Berratus anterlor 33 25 85
Procedures specific everelss 111 113 116 Bhoe analiss of 18-190 193
thermpeutic exereise 116 ecorrections, 132, 128 140 162 145 148 148 140 151
Pronation of foot 8 30 98 144 160 191 connter 145 148 151 180
definition of 18 boel of 145 148 10 192
in relation to ont-tosing, 13-14 wedgo 145 148
with how legw $3-39 shank of 148 147 1
flat bongitudinal arches, 4 148 s of 148 18
knock Lnes 42 wedge 145
internal rotation of femnr 42, 142 vamp of 182
»ithont fiat longitudina! arches, 145 143 Bhortness (s0o also Tightness) 105 113
Puoas major evercise of 1n seollosts 116 Shoulder 36 30 31 35 3 37 105
test for S8 sddwetors and intornal rotators of 74 75 183 154
wealness of 131 blades (see Beapula)
foraard in growing girls 178
Q internal rotation of 35
Quadricspe, 40 142 low campensatocy for high klp 177
123 1851 16
R tests for tightness of muscles of 73
Radia) parve 180 163 Bltting position 180 181 188, 187
Range of motion 6 7 13, 14 83 167 “Eut-aps” 81
Reetos abdomms 7 51 38 70 80 130 contraindicatsd as exnreis, 127 130
femons 72 ~3 Bkeletal allgnment (see Allgument)
Tecumbency 125 153 158, 181 189 Hocam, D, 118
Reference base paint of 8 “Hoe-footed” 14
liseof 5678910 Bolews teet for 2
polnts of 8, 10 Bpasm, pwacle definition of 106
Relaution 100 110 112 of upper trapestus, 157

“Relared trpe posture 18
Resistance 110 112 types of 108



Qeelfic exerrm definitlon, 110
therapy 111 113 118

Epine (se0 also Baek) 8 © 10 191 165
anterior saperior T 15,907
eervical 151 153 183
hyperevienslon of 51 &8
Isternl desiation of 38,37 198
movements of (see Trunl)
poeterior saperiar 7

Splenima capitls, 184

BtabfHzation (see Fivation)

Etandard posture 8-14
position of pelviain T

Batie flat foot 100

Etraight leg rusing test -0

Strappieg low bark 118

Stralu definition of 103
fascial 138
Tombo saenl, 1110
of foot 145, 148 140

trapesios middle and lower 153

upper 158
Btress, secumulative ofects of 101
definitlon of 10
Btrength, teats for muscle 7763
(for specific muscle see under neme of musele)
Btretch defimtion of 103
weaknest defiution of 103 113

trapectom 113 15} 157
upper back muscles, 80 153
treatment of 113
Btretehing, definitions of 1090 111 112
of pustroo-solcus 149
bawstrings, 115 134
Hip flewors 118 130
low buck moecles, 114 127
Beek extensans 158
pectoruls 114 154 157 150
tenor {ascia lata 118 137
teres major 13 163
100 cxtensory, 143 181
Babecapalarts, T4
Bub-deltend buntls 15
Bubjects pantion assamed by for photographs, 16
Buabstitution 8
Baperior giuteal nerve 138
Bopinatian {of foot) 18 43 151 14
Sapport, 117 124 177 128 131 134 1%
(scw also Bruee)
areh 14514
back and abdomlinal 118-1H 127 128 131
collar 199 183
eorset 117 119 120 134 135 139
oeed for 77 113 137
sboulder 123 151 15

INDEX 203

Bway-back™ 194
Bymphysls publs 7
Symptoms 104-108 111 113
in relation to specific ronditions (sce Paln and Palnful
Conditions)
comeold pressure 15-150
plritormis 130-141
teres 15 163
T
Tape messare 95 100
Tautness, definttion of 103
of hamstrings 1%
Taylor splnal brace 123, 154
Tendo-Achlllis, tightness of 149
Tendon 7 108
Tenslon definition of 103
fn relation to pain 103 125 126 13 133 142, 148 153
188, 10
il of in treatment, 118
‘Tenwor {ascia luta definition of 71
stretchimg of 115, m.m 138 142, 149
tost, for bength of
tightness of 61 71 m,ws 152, 149
Teres muecles 3,25 74
relation to nerves 163
syndrome LW 163
Test achlevement 30
findings interpretation of 97
record of 0
for alignment fxults 38 85 160
ﬂndbﬂlty and oecle length, &3-75 98
ltrm:th T3 08

movemants, 77
of ypecifie mmda (ses under name of moncle)
plamb line ¢, 63
position 77 78
for scollodds cases, 118

Tharapeatle cxerelse 49 100 110 114-118 117
definltion of 110

Tiblal terdon 140 148 140
Tiblalis antions 43
posticus, 148
Tightoess muscle definition of 103
effects of on movemant, &2, 6478
on mnsele testing, 77 78 30 8
oo posture 49 58-01 108
d‘“:;;*ﬂ“‘]mwm(nnndnmdm
teste for 63-75
treatment of 113
of individual muscle groape ehing)
THt deflndtion of 15 (oo Biret
of heed 28
pelvis (se Pelvie tilt)
Toe extensors, 45 90 148 151
Bexion exsreiee 145
Sezen 1
Tows, 46 43, 151 104









