GINERAL STATLCMENT

Ite Posterad %m/z/ow#%aﬁ z/m

s a deslenel cloneeal enlely

THE CAUSE

The Primary Pbase  One particalar i5pe of foot smbalasce, mivard 10ll
of tbe foot and leg produces a serses of related amatomscal distortions
wbich progress from below spuwards and combne to prodace elongating
tensions ubich riay be transputied in 1arymg degrees and locations fo
the entire ceniral nervons system

Tbe Secoudary Phase  After a rared lme lapse long contianed djsfanc
tion due lo angulation torsion and mequality of weight bearing may
prodace infammation (nom-imfections) of 1 Nerres (Neurtis) 2
Arterzes and Vens (Arteritis and Phlehitis) 3 Aascles (Myositis) 4
Fasera (Fibrositis) 5 Ligavrents (Penarthntis) 6 Josmts (Arthritis)

THE SYMPTOMS
Tbe Primary Pbase General Tension produces generalized fatigxe
Local Tension prodaces merve root response «t smgle or maltiple
levels—uth varrable presiuces prodwcng different reactions
IN THIS PHASE (Nerte tensson orly) CHANGE FROM ERECT
TO RECUMBENT POSITION BRINGS PROMPT RELIEF
The Secondary Pbase  To the tared sympiomss of serve tension suay be
added those of secomdary (scattered) mflammations
IN THIS PHASE, CHANGE IN POSITION MAY OR MAY NOT
BRING RELIEF (&Juays delayed)

THE TREATMENT
Tbe Primary Phase  Fixed correction (continnonsly muniamed) blocks
muard roll of the foot and leg breaks the c)cle of merve lemsion and re-
Ieves spmptoms
The Secondary Phase  Admrant therapy (of convemtional 15pes) shosld
be added 1o correction 1o speed recorery
Summary prepared for sarentific exhibit—Fatigue and the Vaned Neural
gns  Naional Convention — Amerscan Medical Assocution, Chrago 1t
nos, 1948
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Foreword

Thuis ook 1s an unique addition to the extensive literature on the relation
of posture to neuralgic pan n various parts of the body As an internst
especlly interested s rheumtic diseases I have had to deal with many pa
tients who would suffer as the day went on increasing fatigue and pain 1n
the nech, shoulders, badh, legs, and feet These patients would cbtun more
or less relief by lying down or sitting down  Accordingly my attention was
arrested by Dr Laarence Jones exhibits on “The Postural Complex  at the
Conventions of the American Medical Association from 1946 to 1951 Dr
Jones has been the first to recogmze that the inward rotation of the foot
during weight bearing 1s transmutted through the hip to produce a forward
tlt of the pelvss This forward tilt of the pelvis in turn exaggerates the exust
ing curves of the spine. His observation that the basic mechanrcal fanit hes
1n the inward rotation of the foot led lum to develop an ingenious technique
for obtaning correct weight bearing This very different techmique stresses
nigidity

In spite of the fact I wes convinced of the correctness of Dr Jooes me-
chanscal concepts I hesitated to apply them. The usual orthopedic measures
had proven uosatisfactory i the severe cases so often that my patients, as
well as myself were skeptical of obtaining mechamcal help However
1952 I had the opportunity to observe the author treat three cases of severe
back and leg pains patients who were almost walking on thewr iternal
malleolt. The results of hus treatment were astounding to me and I subse-
quently accepted hus 1avitation to study his method with him.

The author describes hus procedures 1 such detad that any interested
phytican can determine the cotrections necessary for a patient and apply them
1 the proper shoes The physicun wall find 10 this method of treatment an
effective solution to much of the problem of postural pain. The approach to
the problem 15 new and much of the maternal has never been published The
author s ongial ideas are #t varmnce with much of our sccepted teachings
aad should stimulste healthy controversy It may well be many years before
we understand the mechansm that produces neuralgic pains associated with
poor posture There may weil be a number of different mechanisms  Our
sttuation 15 similar to that of the East India Company when 1n 1601 1t re-
quired its suling ships to carry atrus frot to prevent scurvy among the cren

[vi}
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This empirical remedy was successfully used for over 300 years before scurvy
was produced expenmentally sn enumals It was another 25 years before
the chemical structure of vitamuin C was established Even today 22 years
later we cannot say what role ascorbsc #aid plays at the molecular level 1n
metabolism except 1a its relation to tyrosine Durning the iaterval between
now and the time pain mechanisms are adequately understood, physicians
who are called upon to treat pans assocated with faulty body mechanics
will find 10 this work of Dr Jones, gratifpingly effective therapeutic measures

Ropertr T POTTENGER, M.D
Pasadena Caltfornia



Preface

AN INVESTIGATION was started 15 years ago for the sole purpose of devis
1ng better methods for the relief of localized foot pan For e long time ths
observer had been profoundly dissahsfied with current methods—all still
n widespread use. These rely on flexible shoes with butlt 1n flexible supports,
vaned types of movable arch supports, and other techniques that place theiw
sole reliance on manrpulation and exercises

Since these methods based on flexibility are quite regularly ineffectrve, 1t
was decaided to go to the opposite extreme and stress rigidity s the major
guding prinaple  Accordingly 1t was decided to use only shoes that had 2
considerable measure of bultin stability and to fix all corrective devices
wmmovebly mto these shoes

Early interest was stummlated by a completely nnexpected train of events
Using this different method of treatment certain patients were not only re-
Lieved of previously intractable foot pain, but at the same tune the commonly
associated neuralgia of low back pan, or low back pan with scutica, was
grven sumultaneous benefit. It was quite as difficalt to grve 2 logical reason
for this connection as to explain why there were some outstanding successes
and an almost equal number of fulures

With the growth of clinical experience and 1mproved methods of dug
nosis and treatment, the process of postural sernal distortion was recognuzed.
Shortly thereafter the technique of plastic reenforcement slowly evolved, and
with this statistical results have imptoved 1n direct proportion to the eliming
tion of flexibility With the full realization of the gaps that still exist, many
aspects of the problem have aclueved sufficient danity to permit an account
ing  Speculations have been reduced to & munimum casustent with proven
cnieal evidence, and great stress has been laid on accuracy 1n the reporting
of results Swnce this 13 & continwng 1nvestigation, there will undoubtedly be
revisioas and additions

Finally st should be dutinctly understood that thus text 1s not reserved

for orthopedusts alone. All practitioners are equally and wvitally concerned
with the complex problems of the neurzlgias

LaUuReENCE JoNEs M.D

403 Nerb Bedford Drite
Bevarly Hills Calrfornia
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CHAPTER

ONE

The General Evolutzonary Progression

1 2 decade 1t has gradually become
sostural ymbalance has assumed a
ncaesng importaoce.  This view
It of the observations that accom
dufferent approaches to the manifold
gnosis and treatment
aon will differ sharply from present
sinton which largely considers that
nises from a defect of loaal ongin.
lence will be presented to show that
on regulasly gives nise to a gen
of symptoms, and that both cause
a indivisible unit, Great emphasis
a the key that opened the door—
that deviations in foot planes cause
enal changes 1 the superstructure.
s most standard texts consider the
If 1t were a scparate structure, here
tedly demoastrated that the foot 25
gral part bt 15 actwally the founde
¥
y recogmzed from this preliminary
here will be described g relation of
usms  Since primary and secondary
be due to structural deficenaes,
it be dentified before they can be
11l be revealed that the greater oum
uy to the humanoid upright posture
ms are in some respects much like
dels A senes of gradual changes
dem types vastly more efficient than
ut the latest improved models will
sous inherent defects  Therefore, to
tte the present status of structures,
tudy the basic earlier forms and thesr

the detads of thus evolutionaty pro-
\companying  panofamuc figure has
(Figure 1) Only salient points have

been included representing concepts 1n general
ceptance  These are not based as much on the
substantial sands of Darwinun theory s on
solid rocks of modern geological science.

While many ancrent skeptics have questroned
tune eclement n the varied religious accounts
Creation, 2 saentfic parting from the idess of
past was given a strong impetus by Hutton ! in
oftquoted statement made just before the begit
of the Nineteenth Century that he saw no sigt
a beginning, no prospect of an end. Thus co1
but nebulous hypothests was translated imnto s
fact 2 few years later by Willam (Strata) So
in the first geologrcal map of the earths L
(1799) and later a brief bat epochal monogra
Although frequently described as the TFathe
English Geology 1t would be more fithag to «
sider lum as the Foander of Modern Geology
1 classial work he demonstrated conclusively
the earth s surface was composed of successtve gy
or strata, each contamning 1mbedded fossid rem
as ndividualized as finger prints  Since then
numersble confirmatory observations have vert
these characteristic dufferences that ideatify «
Izyer The deeper layers contain the earlier sin
forms while each of the supenmposed succeec
layers contan related ones that gradually bec
more complex. On this fundamental observatio
based our present ideas of the general evolutios
progression (swperposiron)

The demonstration of the geologiaal layers g
ally lengthened vansble conjectures as to the t
clements of Creation. Final conclusnve proof ¢
at the begintung of the Twenticth Century—
Atomic Age—with the discovery of radium
radic-actity from the vaned researches of Ro

Hutton, James Tieory of the Eerth. Loodon, 1788

Sauth, Willism  Order of the 31 ata axd Thelr Imbe
O gasic Remainr Loodon, 1813
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THE GENERAL EVOLUTIONARY PROGRESSION 7

gen, Becquerel the Cunes and Rutherford It was
found that uranum ore the source of radum de-
composed at & constant rate into lead and helium
By a mathematical formula, the exact age of any
given speamen of uranum ore was then deter
mined with great accuracy by analyzing the ratio
of uranmum to the disintegration products 10 any
given specumen, namely the proportion of uranum
to lead?

Inspection of the square in the lower nght hand
corner of the accompanymg figure illustrates 2
series of strata traversed by two upright Lines having
small umbrella like tops. This demonstrates pic
torally the lava of volcanic intrusion penttrating
pre-existing layers with a spread on the surface.
This 13 the matenal that contuns the time-defining
uranmm ore, the radic-active clock.  Fach of these
deposits 1n tumn, with the long lapse of tume, are
covered by the next succession of layers In certain
areas, undisturbed by major elevations or shufty,
(mountans, valleys) intrusions can be studied
largely 1n their original state. At many posnts suc
cessive zones have been demonstrated to be of great
depth, frequently more than 20 000 feet Analysis
of this uranum content when present, gives the
age of each sndrvidual layer under study and when
these findings are correlated with the study of fossil
remains, an extremely complex but detatled picture
of evolutiooary progression has finally emerged.
There 15 general agreement that the decper layers
of the earth contamn no visible remans of Lving
creatures, but that sumple oaeelled and mult
cellular creatures leaving no imprints on the rocks,
must have previoasly existed for loag acons of time

With this recognition of fossil remams it has
become possible to drvide all rocks wto two great
classes, the basal hifeless structures, and the later
supenimposed layers that coatan fossil imprints
These upper sedunentasy strata contan the geo-
logtxl}lhis;ory of the earth and can be divided into
time that roua correspond with
o P sy ghly pon the penods

The fint—Paleozowc of ancient hustory phase—
lasted approximately 250 mllion years and dunng

the first and grester portson of this loag period all
Schuchert, Charles, and Duaber Carl O Ouslines of His

foried Geol g3 Ath ed. New York, John Wiley and Soos,
Jac,
Bef The Racwosctive Clock, pp 2023

Iife was entirely marine From a growing number
of living creatures the only representatives at that
tsime with a spinal column was the fish  Although
there 18 much additonal evidence to confirm this
starting pownt, by the simple process of circum
stantial elimination, this representative must be con
sidered as the progenitors of the enture vertebral
senies  In the last portion of thus period, a few
hardy fish proneers changed sufficiently to be able
to breathe out of water and with further modifica
tion were able to make their first hesitant advance
oato dry land  Further development led to the first
amphibrans, and 1t 53 noteworthy that some of these
early vertebrates had not only 2 thoroughly differ
entiated skeletal structure, but four extremsties which
approxsmate human form even to the possession of
termunal segments with five digits each

After this beginning of life on the land, there
developed a general swamp-like terrain that has be-
come the coal strata (Figure 1) Thus era of equable
climate from pole to pole, has been studied i
tenstvely establishing information of the transitional
plant and animsl [ife of tus important powmt m
geological time

The next great era—the Mesozoxe or Middle Age
of geology—Iasted approximately 150 mullion years
Whereas 1 the earlier Paleoroic phase there were
only fish and a few amphibian vertebrates this period
13 chacacterized by the development of 2 great pro-
fuston of differentiated cold blooded reptilun forms
Many of these became exclustvely land dwellers
and a certain few have been identified as the forms
that preceded modern mammalis Toward the end
of this period a few tiny rat-shaped mammals have
been discovered. Since these are the only represen
tatives found Living at this particular period m geo-
logical time, these must agun, by crcumstantial
elimination, be considered as the sole ancestors of
the entire mammalian series  Shortly after the first
appearance of this new type of warm-blooded antmal
that had hair and oursed 1ty young, the Cenozoic of
Modern era begins

The branching lines from this small figure show
a few representative cxamples from the multitude
and demonstrate the variable development of the
entire mammalian series on the land, 1n the sea,
with 2 few even wmvading the air  The hne of
vertebrate progression that starts with the fish






CuApPTER TWO

The Drfferentratson of the Fore and Hind Limbs

Thie precEDNG chapter has been devoted to cer
tan considerations concernmg the general evolu
tiopary progression. To lnk these wath the speatfic
extremuty changes that lead to human posture 13
sumplified 1f one accepts the fundamental observa
tion of Grafton Elliott Smith,* Tt 1s & fact beyond
dispute that the divergent specalization of the
buman hmbs, one parr for progression, and the
other for prehension has played a large part in
prepaning the way for the emergence of the dis
tinctly human characterstics  This statement 18
coafirmed 1n the succeeding chapter on Bram Devel
opment where 1t will be demonstrated that the hand
aanot fully perform its functions as @ bram stumu
lator until the foot completely liberates the hand
from weight bearing duties

Mans defects are not as usually described de-
nved caly from close simun relstives bat often
stem from more distant progenitors  As regards the
locomotor apparatus one can divide these changes
mnto two separate classes, the first of which can be
termed premammalian, and the second as prnimate
changes that differentiate this group from other
mammals

Retuming to Figure 1 1 the sncent history
(Paleozoic) phase of geology 1t will be seen that
the single vertebrate representative is the fish Pro-
gression through the water 1 accomplished by the
sweep of pectoral and pelvic fins that propel the
body through the water 1n much the same fashion
23 oars move a boat. Since we will be continuoasly
concerned with the direction of extremuty lines of
force 1t should be noted that here they are directed
away from the body

Toward the end of the ancent hustory phase there
v.uatnmttmnfmthcﬁmoft_beluugﬁ;hm

Sauth, Grafton Elliott- The Erclation of Mex Loodon,
Oxford Usirernty Prems, 1924, p 36,

the differentiated extremities of the amphibians
Although extremities replaced fins sweeping pro-
gresston continued as these were stil placed at the
side of the body rather than under st. It 15 of par
ticular interest however, that even in these early
reptilian forms skeletal structure bears a remark
sble sumianty to the human as regards each conr
ponent part (Figure 2) The fore lumbs are
composed of a scapulz, humerus two boaes for the
forearm, and a hand Like terminal segment consist
g of small carpal bones and five distinct digits
Sumilarly the hind limbs consist of a true pelvic
girdle, the postersor portion of this mcluding the
fixed lawer end of the vertebral column The reman
der of the hind limb and on each side has the fol
lowing parts, a femur for the upper segment and
two boaes for the lower segment (tibia and fibula)
to which 1s fixed a terminal segment which 1s prac
tically a counterpart of that found 1n the forelimb
In these carliest specimens and subsequently o the
gteater number of quadruped vertebrates fore and
hind lunbs continue to have more similanties than
differences

From the great multitude of reptiles of the mid
dle peologic ages oaly certwin transitional types,
agan by arcumstantial elimination, are considered
as betng in the line of eventual mammalan develop-
ment. These (therrodont) reptiles have been selected
for two reasons—jaw development, and terminsl
Lmb segments that coatinue to have five digits
These transitional forms have been described as

half dog and half alligator

The shifting of fore and hind limbs from the
lateral position to one that 1s completely beneath the
body represents a considerable improvement 10 the
mode of progression. Weight bearing lines of force
are now duected toward the body as the lLimbs
changed from cars to true supporting members

{s]
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Figure  The Reptiliso-Homan Skeletal Analogres. Quadrupedsl Extremrty Similarrtses Versus Bipedal Dif

fereotlason  (Cocular Insert) The skeleton of a complex modern mammalian quadruped (the bison)

c that the ry trend towards fore and hind lenb sbmilarity in tho dess nat oaly
perusty bot has become itenibied
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X2

fhand foor
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Lemur Potto

Figure 3 Complete Fore and Hind Limb Similanty in the Lemuroids. (Photographs fn lower tier—Tilney F The
Bram from Ape 1o Aaw Vol 1 pp 30-33 Permussion of Hoeber Paul B, NY)

In the line of the human succession, there was no
further change 1n the lines of extremity force until
the appearance of the first primates

Although first found in the late Mesozoic, the
fist example of true warm blooded mammalian
development 15 shown here at the base of the tree
1n the early Cenozoic. It 1s generally considered that
the dosest modern prototype to this tiny fellow 13
the tree shrew and from this small beginning arose
all of the vast and vaned types of the mammalian
order

At the muiddle of the trunk of the tree and just
above the tree shrew 15 the first representatives of
carly monkey like anumals, termed the presimians
The primte seres starts at this pont, the word
priate being used to designate the first or highest
group of animals The first of the presimuans 13 the
lemur 2 creeping quadruped progressing aloag a
lunbbymc:mof:puxilmggrupmall four term
nal prehensile segments (Figure 3) This particular
animal furmishes a logical starting point for a de-

scription of the semes of extremuty changes that
finally lead to the present human forms In this
carliest representative the almost cormplete sumulanty
of fore and hind hmbs continues with the additon
of two new features, the appearance of grasp (pre-
hension) 1n the termunal segments with function
improved by rotation 1n the jownts corresponding to
the elbows and the knees Thete 15 such 2 striking
resemblance of form and function 1n fore and hind
limbs when the hands and feet are compared, 1t 1s
dufficult to tell one from the other

In the fork of the tree 15 found another presimian
—the tarsius or tarsier (Figure 1) Differentiation
between fore and hind limbs begins with this par
ticular ammal 1n that st occasiopally uses the hind
limbs for hopping progression 1 much the same
manner as the kangaroo At other times 1t con
tinues  Jemuroid  progression of the creeping,
grasping type With further development the next
suman anthropoid examples, grasping creeping pro-
gression 1s supplanted by swinging movement using
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the fore limbs oaly—-(brachuation) In certain mem
bers of the simusn tribe this bas come to full fower
for 1 these anumals the fore lumbs actually assume
command. In fact, s0 adept has this group become
in swinging from place to place by means of the
fore limbs, their ordinary movements put to shame
the feats of the most accomplished aetialists
As regards the fore Lmbs this again changes or
shifts the hines of force. In this mode they become
bipolar st times being directed away from the body
m brachunon, at others being directed towards the
body when quadruped stance 1 assumed The hind
Imbs do not partake 1o this bipolar development
since they continue to be supporting members with
the lines of force directed towards the body
Before attemphing to describe the present human
anatooucal differences between upper and Jower
extremuties prelimmary attention should be directed
to two particular areas the shoulder for the upper
extremuty the foot for the lower Although there
are certan munor differences in human end simuan
shoulders comparative anstomy demonstrates coa
clusrvely that they must heve had the same ongwm
namely the srboreal oae But these differences, sl
though slight, furnish certamn clues as to the unde-
nuble superionty of simun anthropord functional
performance. It 1s quite possible that the functional
stmulos toward evolutioraty wmprovement of the
tuman shoulder joint was diminished when man left
the trees somewhat less than a millioa years ago
Durmg the same period the sunwans coatmued to
umprove fore lmb functica by therr continged rest
dence 1 the branches
In the homaa the hind limbs were forced to s
sume more and mote the duties of full weight bear
ing resulting 10 the present comparatively advanced
development of the lower extremuty and the human
foot Actually from this same standpont of com
paratrve anstomy the human lower extremuty differs
far more than does the upper extremuty when these
lumbs sre compared with similar structures 1n hus
nearby co-brdinates (Figure 1) Let us complete
thus comperative study by noting catstanding dif
ferences of buman form and function pow present
1n the shoulder of the upper and the foot of the
lower cxtremsties
Ia 10 article, attention has previously been called
to certan changes 1n coacept of shoulder function

only shightly modified by ten years of added din
ical expertence ®* The shoulder girdle consists of the
saapula #nd the clavicle linked together by 2 serres
of ligaments at the acromioclavicular josat, and at
tached to the body m front only at the sternoclav-
cular junction  All of its attachments to the costal
cage are therefore muscular with ths oae exception.
Attached to this structure at the glenord 1 the upper
extremuty The sternal link 15 a freely movable joint,
and the net result 1s that in certain movements the
shoulder girdle secems to float 1n the arr But hun-
dreds of pounds of weight canoot be lifted on &
shoulder girdle that floats in the air ™ It must be
fixed and stable As rts only significant connectsons
to the costal cage are muscular then stebilizatron
must occur through muscular action,

The effort stumulus presents many gradatoas and

bimtions  If effort d ds that this jout be
xtxb[hzcd.. rendered tmmobile, then simultaneously
the glenoid and the head of the humerus must be
fixed Juost as it takes two parties to make a coatract,
50 does 1t tzke two jount surfaces to mske 2 joint.
One s the glenoid, which belongs to the scapula, and
the other s the srticular surface of the bead of the
humerus. Thus, two dishnct muscle systems must be
mvolved, those connecting the scapula to the costal
cage, and those connecting the head of the humerus
to the scapuls. Let us attempt to explun the fist
of these two complexes.

Ths 15 effected by synchronization of musdles
which cause the scapula and clavide to be pulled
firmly agunst the costal age. Once this 1s sccom-
plished the glenoid becomes a fixed pont. The
chief muscles effecting thrs are the subdavius and
the pectoralis mmor acting as stabilizers anterrorly
the trapezius, major and munor thomboids, posten
orly and the serratus anterior which acts power
fully on the vertebral border of the scapula, although
it origiates anteniorly (Figure 4A) Thus combined
rechanism resembles the guy ropes of a tent pole
1n that, 1f they act sumultancously they stabilize by
counter action

The second phase of this problem 15, namely
stabilization of the artscular surface of the head of
the hutmerus, the outer side of the jount, by mmscles

" The shoukder jount — Observations oa the od
plyixlogy  Joow, Lacrence: Sarg Gaee & Obp 75433
444 Oct. 1942,
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Figure 4. The Dual Mechanism of Scapulo-Humersl Stabilization. A. The scapular stabilizers. B The hmmeral stabll
1zers.

connecting the scapula and the head This 1s accom  become flat, deepened only by a vestigal thin laye

plished 1n the presence of scvere mechanucal disad  of aartilage Al of thus 1s the iterest of & com
vantage. That 1t can be done at all 15 a trumph of

pletely free range of relaxed motion. But the effor

evolutionary adaptation. The upper end of the b syndrome alls for pnmary stabhzation firm fix
merus has become o half spherod the ball of aton of this rounded head 1a 2 flat glenowd, anc
what 15 descnibed as a bail 2nd socket joumnt. this 13 accomplubed by four muscles, usmally de
A better description would be that 1t 15 a ball scribed as short rotators  There are actually tw
“ithout a socket The fact 15 that the glenord has  wnner humeral components those arming from th
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Fignre 3 Evolutionzry Trend to Rigiduty in the Primate Foot and the Relstion to Body Posture. A. Prumste shifts

from the quadruped to erect bipedal posture. B The gradual loss of prehension (flembllty)—The shift from large

toc abduction—The decrease of digtt length C Thbe skeletal shufts with Increase of tarsal ratios—The Incorporstion

of the metatarysls into the rigid arch gructure  (Permusuon, Lake, Norman C. Tde Fess Figures 13-14 13 Wiliams
& Wilkim, Beltimore, Md.)
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front of the scapula—the subscapulans—and the re-
mainder from the posterior sucface—the combined
supraspinatus and infraspinatus—teres minor (Fig
ure 4B) ‘The dual mechamsm of scapulohumeral
movement permuts an almest unnersal cange of
motion 1n all planes with bipolar lines of force

Just as every change in the upper extremity would
seem to be designed to improve hand function, so
every evolutionary change 1n the lower extrenuty 13
1 the direchion of mproving the function of its
terminal segment, the foot A seties of prctures re-
arran from Lake dllusteate the sigmficant rela
tioaship of foot development to the acqusition of
habitual erect posture (Figure 5 A, B and C)

This semes starts with the siman group and
agan dlostrates the sunilanty of hands and feet sn
the carly representatives of the primate series  As
the saale progresses through the preanthropoids
(Gibbon) to the anthropoid representatives, (chim-
pazee and two types of gorillas) 1t appears that
with increasing use of the lower extremities for
weight bearing there 1s a progressive and marked
series of shifts from the hand like symulanity of the
foot toward 1ts eventual human form. Progresstvely
the large toe loses sts abducted thumb-like anguls
tion to dnft toward the present strasght line post
tion with 1ts long axis parallel to the shafts of the
remaiming metatarss  Of particular interest, as
pornted out by Schultr,® 15 the difference that exists
between two closely related gonllas who have a
noticeable difference 10 their respective latge toe
alignments When the proportional bone structure
of this series of feet 15 #nalyzed, 1t 1s found that the
toes progressively decrease tn size losing their finger
like charactenistis and, at the same tume, the pro-
portionate size of the beel and other tarsal bones
mcreases markedly wher their combined length
15 compared to the overall length of the foot Not
until the tarsal length becomes 50% of the total
measarement does there occur the development of
the rigid buman loag arch (Figure 5C)  Since the
maintenaace of fleubility of the foot has been
stressed 50 heavily 1n the past, it might be well to
confirm the observations of Lake and others that 1n
the buman foot the trend 15 steaddy away from flexs

Schultr, A. H. Some dustingusbing charsctenstscs of the
mountain gonlla. | Memmel 131 1934

bility The orthopedic and peduatric exponents of
flexibility should recognize that, m no smgle in
stance do the flexble or semt flexible feet of the
siman-anthropoid group permit sustaned completely
erect pasture

In the composite sllustrations of Figute 6 are
demonstrated the essential differences that have de-
veloped 1n upper and lower extremuty form and
funchon The dual mechanism of scapule-humeral
controls have been discussed and illustrated There
1s a distinct and different synchronization at this one
point 1n which the saapula follows humeral move-
ment after the 45 abductive angle s attuined
the ratio of one to three. As regards the remander
of the arm, the elbow joint or junction of the arm
and forearm 1s almost a pure hinge-type jomnt. This
movement 15 considerably altered however by the
radual artsculztion to the ulna, relatively unchanged
from the early fore hmb of the presuntin lemmur
(Figure 1) This permuts the redrus to rotate around
the ulna and this turnung of the forearm permuts the
movements of pronation and supsnation To favor
continming prehensility of the hand, wrst joint mo-
bility 15 enhanced by two rows of small carpal bones
The fingers are completely prehensile. They not only
can be opened and shut as & grasping unst, but the
thumb 1s placed at a wide angle from the remaming
fingers so that 1t cn be opposed to each finger for
purposes of fine movement. In short, the entire
upper extreuty has become a working umit with a
free universal range of motion designed to improve
the function of its terminal segment, the hend. A
summary and postulste govermng this partscular and
different physiology of movement will be sum-
manized at the conclusion of this chapter

The component parts of the lower extremuties will
be analyzed to complete the comparative study In
stead of the movable shoulder girdle free of boay
connections, the lowes extremuty 1 firmly attached
to the ngid pelvic gudle. Whereas the shoulder
gudle 1s 2 misnomer 1n the humap as the scapulae
are pot linked together as i birds, the two pelvic
bones form an almost immovable untt, not only
linked to each other 10 front, but to the sacrum be-
hind. Such sharply limited motion as remains actu
ally occurs more from the movement of adjomnng
neighboring structures rather than from the com
ponent parts of the pelvis per 1¢ The long funnel
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shape of previous types has adapted stself to habstual
upright posture by becomung a shallow and widened
basim  Movement 15 sharply restrcted 1n the hip
joint when this 15 compared to the shoulder Instead
of the fiat glenoid there 15 a cup-shaped acetabulum
which snugly fits the rounded head of the femur to
greatly improve the stability demanded by unilateral
weight bearing

Rotation 1 the leg ot lower portions of the ex
tremuty #s found onigwally s the presimian lemur
and still present in the forearm of the human, bas
completely diappeared 1 the leg The knee 15
perfect hinge jomnt permitting only forward and
backward motion without this betng altered by rota
tory movements of the tibia on the fibula. In fact,
these two bones (tibu and fibula) are linked to each
other so tightly sbove and below as to become func
twonally a single bone The lower end of these two
tightly conjoined bones unite to form the ankle
morhce designed to snugly fit the uppermost of the
tarsal bones the talus Here agan, just as i the
knee jomt, 15 a pure hunged type joint permstting
forward and backward movement, with Iittle or no
lateral movement at this precise pomnt. Beneath the
talus lies the calaneus or heel boae, and here 1s the
oaly pont in the lower extremuty in which, during
weight bearning, there 15 & small but completely
synchroaized lateral movement. Even here, lateral
movement has become severely restricted.

The foot has evolved into a nigid organ with the
tarsal bones fused to the metatarsals to form 2 mgid
loag arch, a wmttery siractare designed to bear the
entire body werght with the complete bipedal alter
nalion of gart Whereas the upper extremity has
directed all evolutionary changes toward the mamn
tenance of flexibility the lower cxtremity  has
steadily developed towards an mereased ngidity 1n

all segments, as the evolutionary response to uni
lateral independent weight bearing

Self imposed experiments will conclusively de-
monstrate these differences One can demonstrate
by ones own movements that the hand forearm,
arm, and shoulder can be placed in an wofintely
varted number of positions, as regards each individ
ual joint, without the movement of one causing 2
change of position tn the adjorung structures  Coa
tinuing sclf-cxpenment, i the standing pasition
inspect the bared foot and leg to & pomnt sbove the
knee jomnt. First roll the foot toward its ianer
border and then toward its outer border Note that
with the slightest rotatory movement of the foot m
aither nward or outwurd direction there 1s an ex
actly comptrable and corresponding movement
the entire remaming segments of the low er extremrty
from the ankle to the hip joint

These differences 1n the phystology of upper and
lower extremity movement are illustrated wn the
combined ilustrations of Figure 6 When the two
extremities are compared 10 this way the tremend
ous differences wrought by evolutionary adaptation
become evident.

In the upper extremuty below the shoulder jomt,
optimum functional performance, freed from the
dubies of weight bearmg, demands 2 complete seg
mental independence of movement, viz,, motement
2 one Segment 15 not iransmitted to others In the
lower extremity complete segmental synchroniza
tion of the component parts 15 & prime requisite to
the pnmary funcron of independent umlateral
weight bearing, viz,, rotatory motenent of any ons
fegment 1n the stonding or uerght bearing posiion
15 mmediately and equally transmtted 1o the entire
Sructare



CHAPTER THREE

Brasn Development

Thts pevaLOPMENT of basic differences in the ex
tremities were accompanted by a comparable series
of changes 1n the central nervous system and the
vertebral columns In fadt, the theory was first pro-
pounded by Smith,* and later confirmed by Tilney T
that the improved type of primate brain was largely
dependent on the information obtawned by the pre-
hensle hand When the hand 13 completely freed
from the duties of weight bearing by the develop
ment of a swtable (human) foot, the bran
schieves the advanced development of the human

ty?'le"bc human bram 1s oot oaly the finest product,
bat the supreme achievement of comparative evoln
tion It 13 this organ that emables us not only to
communizte concrete and abstract ideas but to

Smith, Grafton Flliott  The Esolstrex #f Msx looden.
Sit Grafton Ellwott Snith, MLA, MDFRS 18711937 u
unquestionsbly the greatest figure in the study of comparsiive
evolution of the bran. Over a pesiod of 40 years he wrote a
great number of cassical articles on vaoows opectr of thu
subject and coe small volume designed for populsr consump-
tion, namely The Bi#lstios of Alex He was the first to toan
the term acopallium (oew cloak) to dexcribe the gradazl de-
velopment of the cercbrum 29 & cover for the naked mid-bram
of the lower vertebmtes,

Tilney Frederik The Brax frem Ape fo Aes 2 vols,
New York, Hoeber

Fredenck T'loey was a long time peofeisor of neurclogy
Columbu Untrernty Whuke he wan 1n independent investigator
and a coatempory of Smith, dexr prrority shoald be scoorded
Smuth for firgt farmuolanng ths particular concept of evolu-
toaary progresuon. Tilpey s exydopedsc two volome work,
The B ain frem Ap to Max coafams the carller observations
of Sauth, and far surpayses Smith s descriptoes 1n both danty
and form. In fact, this work 15 2 megoc, if samewbet negleced
scuntific Irterary accomplabment

To add a persoosl comment of Interest the writer whike a
studeat at the College of Phyncars and Surgroes, Columbua
Unrreruty was prvikeged to atteod lectures of the Iate pro-
femsor Tilney Ahbough be must hawe been preoccupsed wrih
the problems of cmperstive anutomy et that tme B cnont
be reclled that he cver mentiooed them 10 hes many lectures

translate these 1deas 1ato skilled acts This alone sm
medately places the human race 10 a distinct cate-
gory scpamting it from other hving creatures by 2
chasm as wide as the Grand Canyon To control
adequately the great dufferences of function 10 up-
per and lower extremuties there must be developed
an extremely improved and mfimutely more complex
brain, If examples of brain development 1o general
are studied from the stmplest to the more complex
types 1t will be found that in all hving things duffer
ences in body function determune not only the in
ternal structure but the gross shape of the bran s
well

A composite picture has been assembled and re-
arranged from Tilney showmg examples of these
changes 1n external forn (Figure 7) In the upper
line 15 the automatic mid bramn of the fish, almost
withoat higher centers In the second line are repre-
sentatives of amphibun, reptituan, and bird bras
which show the begunng development of the
higher centers (cetebrum and cerebellum) In the
third row are the varied mammaian bratns that dius-
trate adequately that difference of function results
n 2 concomitant change of form

Returnung to the base of the tree mn the first figure,
one will find the varied representatives of the pnm-
ate succession (the presimun, the umian anthropoud,
and human senies) have one thing 1n common, pre-
hensile termunal segments for theur fore and hind
funbs It would scem, therefore, that their com
mon ability to grasp objects, even in the earhest
presumuans (lemae and tarster)  determunes the dss
tinctree primate shape of the boain. This partrcular
pomt, namely the relation of pnmate posture 20d
function to brun development has been covered
1 an jncompareble manner m the companutive prc
tures and explanatory aaptrons from the classical
work of Tilney (Figure 8)

Lisl



i

poc F13H

‘ %

ALLIGATOR



20 THE POSTURAL COMPLEX

There 15 every reason to accept, almost 1t 1ts en
tirety the Smith-Tilney hypothesis, namely that
progressrve evolutionary changes i the brua are
directly dependent or interdependent on tmprove-
ments that occur 1 primate posture With humanotd
erect posture comes the present advanced develop-
ment. Unquestionably the brawn has served as the

govemor (steering mechanism) largely respoasible
for our present posttion  Chapters that precede and
follow will pont out however that n many areas
the excessive cerebral demands on farnction bave ont
siripped the orgamic changes wrosght by progresure
evolstionary adapration

Anthropoid Horizon

GBHON
Proanthropord Horizon

g

2 B

Simian Horizon

2

TARIUS

ax

LR

Lemurord Horzon

Figure 8 A Comparatrre Study of Prrmate Postare and Cerebeal Expanyon. (Tiloey B Thv Brain frem Ape 10 Alan,
Vol 2, Figure 439 pp 988 969 Permission of Hoeber Paul B, NY )

In thi fgure each boun 13 reduced to two-sevenths actuel size. The progressive expanmon of the
(Hue) o cdearty demonstrated m ascending from tarsios to man (Tlloey)

arex

Red, Motor

Key Bloe, Prychic Regron

Regoo  Green, Sensory Regroo  Yellow Visusl Reglon  Gray Auditory Region Red and Blue (strped) Speech
Ares.
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Exrranatory NoTe 10 Ficurr 8 (TILNEY)
Ilusteatrons and matching captions should read from below npwards

~The several honzons of cerebral development indicated by the figures on the opposite page requires some further
comment with reference to their evolutional significance.

V Tbe Human Hodlzon d ates ceng:.:n anthrof ph conclusions which were first suggested in the
proanthropoid stage  Effectual ereet posture is at length attained, the hands liberated from purposes of locomotion,
specch acquired, and the frontal area of the brain greatly expanded The primate tendency so obvrously introduced on
the Lemuroid Horizon has, under the influence of ark lization, prog; dto 2 p hropold stage whose essentual
contribution is the inception of the erect posture. Two major lines of anthropod denvation induced the adaptations
which led respectively on the one hand to the great apes and on the other to man. Whether the anthropoid stem was a
scparate offshoot from the proanthropoid level, or whether several such offshoots developed, 13 atill & question. The
motphological constitnents of the brain strongly suggest that the departure of man from the proanthropold level was
at fint by a stem m common with Chimpanzee and Gotills, with subsequent bifurcation leading to the wide diverg
ence between the humin and his nelghboang coordinates among the great spes.

IV The Anthropoid Horzon shows a further specializatron in the direction of the ultimate erect posture of man
and the final freeing of the hands for purposes other than those of locomotion. Arborealization still exerts such a potent
influence upen all of the three great apes, that their advances in the direction of sathropoid specisl arc definitely
restruuned by this factor While all of the three great 2pes Orang-Outang, Chumpanree and Gorills, habxtually walk
m « modified pronograde manner using the knuclles of the extended hand far support 1n walking and running, these
amumals are capable of standing, walking and running upright. The erect posture, under these drcumstances, hes little
of the perfectron attaned by man. It Is both ineffectual and ungamly Running and walking are dooe with ¢ shufiling,
waddling gart, with a tendency to come down upoa all fours whenever speed fs pecessary The great weight of the an
thropoid apes has cnforced upon them an arboreo-terrestrial mode of Life. Thus 1 more particularly troe of the Gorilla
which, although 1t does not resost to anything approaching brachistion m its arboreal locomotron, docs employ hs
masmve arms for reacung up to the branches, thus drawing self upward from the ground. All three of the great apes
appear to be offsh from the | hropoid stem while still another offshoot gave tise to the races of men.

ML The Proanthropoid Hororoa s epochal 1n its effects. A new type of adaptation has reorgamzed the proportions
and postures of the entire body Brachlation Is now substituted for a pronograde locomotion in which latter the upper
surfaces of the branches sre grasped by the haadlike fore end hund extremities. Swinging fram the branches, a3 do the
Gibbans, has produced 2 marked elongatton of the hands, arms and trunk, It has furtber cansed the body to assume a
more

perpendicular peniton in passing through the trees aad a real erect posture upon the ground. The Gibbon can In
fact stand, walk #nd run uprght. It has, m addsoq, last uts tail, due undoubtedly to its well blhed habet of sit
tmg upright in troe anthropold fashion The anmnal is, nevertheless, much infersor 1n its cerebral arganization to the
higher anthroposd apes and o bence regarded as # rep ative of that | hroposd stage whose arboreal readjust
ments [aid the found for the develop of the great apes and man

I The Sumitn Hodlron illusirates the definite crystallization in cerehral architectnre of those structural festures
which resnlt from the adaptatioas to srboreal habitat. It clearly reflects the attal of quadr Irrath

at the same tine discloning the effects of certain restnictive influences, such 23 prooograde locomotion m?ﬂtbcuyﬁ
partul liberation of the forelimbs from locomotory function. (Old snd New Warld Monkeys.)

L The Lemurod Horroa 13 bere considered the basic prumate level. It coatains many bran features, stlll in the
caude, which become domt in later develop It also il such hestations and mdeasions as might be
wherent in 4 momeatons tranntional stege. Funtly 2t least, 1t shows the first feeble Impressoas mmparted to the brain

by sdaptatioa to arboreal Life and indicates the 1l lines of cerebeal ad -
 adaptatio ; gener: vance consequent upon tree-lrving hebits.




Cuarrer Four

The Spenal Column and Cord—The Contarner
and Contents

Tk & rorL was taken as to the pomt of preatest
weakness 1 the human anatomy the low back re-
g would be selected by an overwhelmuing major
tty This chowce would be dictated by the fact that ¢
high percentage of the enhre adult population 13
wffenag from acute or chrome low back pun  But
1f 1ndvidualy were asked the reason for this there
would he preat divernty of opimon.

It 1s genenally recogmized that the chaoge from
the quadrupedal stance to the bipedal one entatled a
shuft of the vertebral columa from the honzontal to
u verical ope The resuliant structural deficencies
are not explained by sunply stating that the human
vertebral column 13 a quadruped one tumed upnght
on its base. While correct as far a5 1t gocs, thes faly
to take 1nto account certain spectfic defects that anse
from the upright posrtion. Nor 13 1t enough to com-
pare the human trunk to a tent that has its support
g unit placed far behind the mechamicelly correct
centered posthion. It 1 true all weight 1 suspended
on the froat, counterbalanced oaly by a thin posterior
sheet of muscular and ligamentous stroctures, but
this does not 1n stself explain the cause of fow bad
pan and the other varied neuralgias

There 15 an almost complete lack of nformatron
10 literature concerning the comparative anatomy of
spinal cord lengths. This does not apply to studies
made on the bony vertebral structure  Laboring un
der the umpression that thes particular eddihonal
tormation could be supplied by two of the most
prominent mvestigators in thus srew, personal com
manscatrons were addressed to Sit Actbur Ketth,
Kent, Eogland, and Professor A. H Schulz, The
Johns Hopkins Unversity Both afforded me the
countesy of replics, but were unable to grve the spe
afic information requested

Although unable to trace comparative pnmate dis
panty there 1s 2 wealth of information on the rela
tsve shortness of the human spinal cord n sts relaton
to the vertebral column. Rewmann and Johnson®
wndmidinlly report measutements on 129 adult speat
mens At the same time they reviewed previous
studies made by tn the order of their appearance,
A. Thompson, 198 R.E McCottet 234 2nd G H
Needles, 240 totalling the contderable oumber of
801

!nlth;;e‘/mmthsfcuut}w:pmalmfdsappmn—
mately the same lenpgth as the vertebnl column
That this shortening begtns 10 mirz-uterine hfe 1
demonstrated 10 Figute 9 Froms thes pormt of equal
length sntrl full grouth 15 dtaned the vertebrd
colmin mcereases 22 times 1w total length schile the
spmal cord mcreases only 12 f1mes

The generally accepted level of termunation has
been fixed at the junchon of the first aad second
Jumbar vertebrae. Although it had been accepted
that there must be coasiderable wndividual vasnation,
the range was wider than had been anticipated, vaey~
ing from the muddle of the twelfth thorack to the
fower third of the thud umbar Only 31% are
found 10 the zone between the yunction of the mud
dle and lower thurds of the first Jumbar the stet
vertebral disc, and the junctions of the upper and
muddle thirds of the sccond Jumbar Particular at
tention 15 called to & most sigmficant hndiog that
approximately 15% ate quite short, ending at pomts
sbove of even with the lne markog the junction of
the upper and middlc thirds of the first fumbar
vestebeal body  Five percent of this number are s0
shott as to termumate at or above the level of the
Jower margin of the twelfth thoracic body

Weimann, Anbor P osnd Johnson, Barmy Vertcbal level
of the termination of the spll cord. Aset Rec 88177 1944

(21}
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Figare 9 Frve Month Premature Fetus with Brawn and Spinal Cotd Exposed. A. Lateral

view——Early change from pnmary vertchral convexity B. Posterior wiew—Early retraction

of spinal cord to level of lumbosacral juaction (pra)  (Peramsion of Woerdemann, M. W,
Anatoaucal Museurn, University of Amterdam.)

There 13 2 tendency for the spmal cord to be
shightly longer 1n femafes and 1n Negroes than in
white males No definte correlation was found to
exist between the heght of the body or the length
of the vertebral column, or between either of these
and the relative length of the spinal cord.

It has just been noted that the vertebral column
and spinal cord are approxumately the same length
1 the three month fetus In an attemnpt to determune
the oxact time at w huch spinal cord shortening begins
m prenatal life, an unusual specimen was located 1n
the Apatomucal Museum, Unnersity of Amsterdam,
Holland A photagraph of ths five month premature
fetus 1o reproduced (Figure 9) The bramn and spiaal
cord had been laboriously exposed and dissected
Although the vertebral column 13 only beginming to
strghten from ity position of extreme prumary

convexity the spinal cord has already retracted from
its onginal over all length, and now the lower end
f1es at the Jevel of the lumbosacral junchion

Further 1llumination 15 obtamned oo these vital
points 1n the recently published Atlas of Ds
Woerdemann * Here, a dissection of the spinal cord
of a fourteen month old chuld reveals that at ths
stage 1t has already shortened to tesminate at a point
only shightly lower than the final average adult post
tion, viz., near the interspace between the first and
second lumbar vertebrae (Figuce 10B)  Even at
this early powmnt, the spinal cord has become rela
tively much shorter as evidenced by the long cauda
equina needed to fill the defect.

But Woerdemann s figures demounstrate that

Woerdemarm, M W.. Ate of Hamaw Asdomy Vol 2,
Figures 392 393  Philadelphia, Toronto Blakuston, 1930
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14 month ch I4

Figure 10. The Spmal Dispanty A (Upper) Spinal coo-
tour at different age levels. B (Los ¢r) Tbe Relative Short
ness of the spinal coed at three different sge persods.

the dissecion of the adult vertebral column, al
though the spinal cord still ends at approximately
the same point, the cauda equina has become com-
panatively even longer This series of observations

THE POSTURAL COMPLEX
DEVELOPMENT OF THE SPINAL CURVES

can only mean that, as has been mentioned, from
top to botton the vertebral column grows at & omuch
faster rate than does the spinal cord, and this ds
proportion increases more in the lower segments
than n the upper ones  An 1nspection of (Figure
11) will show that even 1 the cerviaal region each
nerve root must angulate downward shightly st first,
to reach 1ts respective opening or foramen. Proceed
ing from above downward, this differential increases
rapidly with each vertebral segment until at the bot
tom, the difference 15 so great that the lowest
segmental group the lumbar sacral, and single coc
cypeal nerves reman wathin the spinal canal for
long distances before they can reach their final forn
mmal point of emergence.

The final mcreased disproportion 15 m all prob-
ability aggravated by the development of adult hu
man spinal curves (Figure 10 A and B) and the
marked comparatrve increased length of the human
lower extremuties (Figure 1)

In summation, there 1s nothing more certan than
that humanord erect posture has resulted 10 & con
siderable disproportron between the contaner the
spimal column, and 1ts coatents, the spina] cord. This
difference, 1n combinatron with other points of m
stability ansing from bipedal erect stance and gait,
would seem to account for the almost umiversal
human predisposition to npeusalgas at single or
multiple levels  As a direct outgrowth of this st will
be propounded that to latent tension, postural devia
tion will add increased tightness that may affect
part of all of the enture central nervous system. It
may well be that the 15% having cords shorter than
the normal varahon may be the very cases that are
refractory to treatment of any kind

Since the component parts of the central nervoxs
system are & comtinmons stractare 1t will be demon-
sirated tbat physical 1ension arismg 1 oxe part mast
be tramsmutted m variable degrees 1o mearby and
distant areas
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- |st Thoracic

- - {st Lumbar

Figure 11 The Disproportionate Length aad Width of the
Spinal Cord In the Splnal Canal—The Progressive Nerve
Root Angulatioa from Above Downward.
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CHAPTLR FIVE

The Postural Complex-General Constderations

¢ PRECEDING CHAPTERS have been devoted to a
y of a vanety of prelminary salient consid
tons largely concerned with the evolutionary
1ges that lead to humanoid posture The pastural
alance ansing from the structural weaknesses of
implete adaptztion 15 2 major cause of & definite
widening patten of symptoms that wil be
aed the Postural Complex. This hypothess has
n given confirmation by the mimple fact that
rection of these deviatsons regularly brings ap-
cable beaefit. The titles of successive saentific
ubits, from 1946 to 1951 dlusteste this gradual
lening of horizons * As a necessary preluninary
wsure, there will be described the serial anatomucal
nges that produce symptoms and thase that sub-
atully modify them.
The sccompanying dugramatic presentation con
5 of two central figures surrounded by two large
wentric arcles (Figure 12) The concepts on
ach they are based have been completely un
wnged since these composite pictures were pre-
ted for the Chicago exhibit of 1948 It should
noted that each arcle, both aner and outer con
tutes 1 distinct but related unit. Together they
m a study 10 serial shufts whereby the change 1n
mton at the bottom of each 13 communicated to
e vatied parts of the immeduate and distant super
ructure. The 10 figures to the left are accompanied
" 10 matchung csptions on the nght. In the center
© two skeletal figures that summarize the series of
nnges deprcted mn the two concentrc crrcles—
lerve Tension, for the mnner series—Nerve Release,
>f the outer
The bottom figure of the mner circle of sermal
, Jooes, Laarence  Scientific Exhubits, Nayional Conventions
the Amencen Medical Amocutson Sciatics and Low Back
nz, Sen Freoaso Celdomu, 1946, Petigue and the Vaded

feentlpus, Chscago [lunons, 1948 Nerve Tenuon and Ioflam.
atod, Atleane Gity 1949 Los Angeles Califorala, 19351

distortion  demonstrates the extremely important
synchronrzed rotasson of the foot and leg (the trig
ger mechanssm) This mechanism of sngulation
pressure will be analyzed later 10 considerable de-
tadd

Inger arcle (2) represents thus unitary shift of
the vertical segment of the lower extremity (leg and
thigh) as exemplified by patellar and knee joint
movement

Inner arcles (3-45) can be designated as the
pelvic triad demonstrating that this synchronired
movement of the enbire lower extremity—transverse
segment (foot) and the vertical segment (leg and
thigh) are communcated m measurable degree to
the pelvis Curcle (3) concerns the mechanum of
pelvic angulation gad s of such unportance that it
ments detailed analysis Evidence will be presented
that will correlate the fact that synchropized rotatory
movements of the foot and leg cause correspoading
changes in the pelvis the spinal column and its con
tents the spnal cord It should be noted that the
pelwis 13 mounted centrally on the hip joints When
the mode of suspension 1s considered movement
of the pelvis must be of a type correspanding to that
of a wheel mounted on sn axle When the top moves
forward, the base must move backward o exactly
the same arc and degtree of movement. Incorporated
i this figure 18 an important factor viz., the attach
ment of the thacos muscle to the internal and
antersor surface of the iliec wing The widespread
fan like muscular fibres of origin untte 1to 2 nar
row tendon which passes over the aaterior surface
of the pubis just lateral to the symphysis and then
angulates sharply to finally insert wto the wner
upper surface of the femur at the projecting 1nger
trochanter Through this medum strong internal
rotatioa of the upper end of the femur would pull
directly on the upper surface of the pelvis the force

[29}
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beiog largely exerted in the region of the anteror
superior spine. There are undoubtedly closely re-
Iated factors acting 1n the same area (sartorius, rectus
femorss, ete.) which may aid 1n pulling the crest
of the pelvis forward and consequently cause a cor
responding backward movement of the pelvic base

The serond 1 the pelvic series, inner arcle (4)
tlustrates that this movement can be actually mea
srred radiographically  Such pictures are taken 1n
the standing positrtoa by techniques that will be de-
scribed 1n Chapter Six

The last of the trad, mner arde (5) illustrates
the important clineal effect of pelvic angulation,
namely that peneralized elongating nene tensions
that start at the ankle are agumented by the doubled
sbortemung pressures that must accompany pelvic
shuft. The upper component, viz, forward move-
ment of the pelvic crest causes the sacral base to
press forward on the termunal roots of the cauda
equna, This 15 oae of the major factors 1 the
cusation of localized low back pain The lower
coinponent or backwkard movement at the base of
the pelvis exerts pressure on the scatic nerve by
elevation of the sacrospinous ligament that closes
the lower apperture of the sciatic foramen, In short,
the same movement that causes low back pain may
produce scaticn, this combined mechanssm explan
ing therr frequent association.

The series of figures comprisng the outer circle
13 designedly connected by broken Lines to ndscate
that correction breaks a long mterdependent vicous
arde. Outer arcle (1) reveals that external rota
tion of the foot from the previously internally ro-
tated positton tends to restore straight line weght
bearing and equality of strexses on the respective
camponent joint and neurovascular structures of the
foot and ankle. With thes there 1s the accompanying
release of the primary eagulating pressures at this
particular point. The second outer arcle (2) illus
trates the effect of synchronous outward rotation of
the vertical components of the lower extremity as
indicated by pateller movement.

THE POSTURAL COMPLEX

The balance of the seies outer arcles (3-4 3)
dlustrate the contrasting effects of cotrectson on the
pelvic triad The first, arcle (3) reveals the change
in pelvic angulation when mnward rotation of the
femur 1s replaced by outward roll With the release
of varied pulls the crest springs badkward and the
base moves forward 1 an exactly corresponding
degree of wheel like movement Outer arcle (4)
tllustrates the degree of shift as determined by
actual radiographic measurements (Chapter Six)
Outer arcle (5) the last of this pelvic trad dlus
trates the release of local and generalized nervous
system tensions that accompany combined sheletal
shifts

In the center are two sheletal figures, one labeled
Nerve Tension the other Nerve Release Nerve
tension artses from the composite effect of the seral
deviations of the mner arcle, The companion pic
ture—Nerve Release—correspondingly portrays the
result when correction at the base (foot) reverses the
seral distortions of the su The numbers
attached to the central figures, (1) for the ankle
(2) for the sciatic foramen, and (3) for the lumbo-
sacral junction, represent the order of their appesr
ance from below upwards, but are not mdicatrve of
thetr respective importance It so happens that
the Iigit of our present knowledge (1) or the ankle
compoaent, 1s uadoubtedly the most important. But
the pressure at (3) the Jumbosacral ares, 15 consid
crably more important than that ocruning st the
saatic zone (2) This concluston 15 based oo the
clmical and stetrstical observation that low bad pan
as a seurzlgic symptom, not only outnumbers sa
ate statstically but almost nvarnably preceeds 1t
by 2 long time interval

In summation, sruce the central mervoxs sysiem 15
& CORIIRNONS SIrACINTe femston 1n ome ared mwil be
trenswnitted 1n cersng degree to ol others  Con-
tersely for the same yeasom relaxation of tensron
may canse corresponding release at distant pomts



CHAPTER Six

Radzogiaphic Measusement of Pelvec Posstions

Tir FivoinGs that have cvolved from the radio
graphk measuremnents of the changes of pelvic post
tions have contributed greatly toward confirming the
validdy of the entire postural symptom complex
Since these radically  different radiographic tech
niques were first devised 1n 1946 an accumulation
of evidence hus confirmed the fact that postural de-
fets m the lower extremutics are correspondingly
transmrtted to the pelvis These are of two dustinctly
different types  Differences of leg lengths produce
Iateral anpulation, whereas intemal rotatory 1mbal
ance frequently causes the two-ply antero-posterior
displacement described 1n the previous chapter (Fig
ure 12}

Dufference 1n methods of radiographic examina
tien aan only be properly cvaluated by ficst discuss
mg the present status. Although prtures of the
pedvis and Jow back region probably outnumber any
other single form of radiographic examination, few
will deny that in a great number of cases they faidl
to grve significant information

It n genenally recognized that many low back
puns of postural or static  ongin becomes progres
stvely worse on standing, and are relieved by lymng
down. It 15 therefore paradoxscal that almost with-
out exception dagnostic radiographs should be taken
10 pain free recurnbency rather than 1n the standing
Position that 15 assocuted with pun

The deficiencies of recumbent examnation have
0t been sufficiently stressed 1n the past since defects
m alignment, such as spondylolisthess, may com
Pletely escape recogmiion The general use of this
Posiion, when combined with the lack of agree-
<0t 43 to causation of low back pain and scatia,
M8 aded 1n creating great diagnostic confusion.

In contradistinction, standing pictures as pres
etly developed regularly give exact dugnostic find
1985 which can be used for purposes of treatment

From the standpowt of clinical value the antero-
posterior views taken to determune differences of leg
lengths have come to be far more smportant than the
laterzl views made for purposes of measuring the
changes of lumbosacral angles In our present day
routine of examunation satero-posterior views are
made tn approximately 50% of all pahents

The radiographic tsble 1s tumed upright nto the
vertical position. A plumb line 15 dropped from the
top mud hne, and the posttion of this 1s drawn on
the table. Two screws arc then inserted into the
table at the top and bottom as illustrated 1n Figure
13) To these are attached a thin wire held taut and
flat against the surface of the table by a spring nter
posed at esther the upper or lower end To prevent
movement, two thin strips of adhesive or cellophane
tape are affixed to the wire at its upper and lower
end and also keeps st from being dislodged from the
true vertical plane by movement of the patient. For
both antero-posterior and lateral radiographs the
patient stands as illustrated 1n Figures 13 aod 16 A
B and C. All picturey are taken using a rotahing
anode tube at a 42 1nch target film distance. The tube
13 centered at or shightly above the sacroihiac dimples
The 42 inch distance bas been found to be the most
satusfactory n that magnification 1s shight and does
not significantly interfere with measurement Greater
distances may grve hazy pictures, and the same ob-
Jection frequently applies to pictures taken wath
tubes of msufficent penetration

The actual techmique of measurement as recently
modified 15 as follows The antero-postersor pelvic
radtograph 1s mounted on the sllumtwator and with
a plastic geometric triangle a line s erected at a
nght angle to the vertical starting at the upper
margin of each acetabulum Then two similac add;
tional right angled lines are made using the upper
line of the iliac crests as starting pownts The differ
ences of lengths can then be read off directly by
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measurements on the central line The top of the
hip joint socket 15 somewhat more cxact than the
bony head of the femur as the former includes the
thudkness of the cartilaginous covering of the head
The sacroiliac joints cannot be used as they are fre-
quently difficult to visualize exactly The duifference
of leg lengths as found by radiograph exammation
15 ncorporated 1nto fixed postural correction by rais
mg the under surface of the heel of the shoe ac
cording to the following rule In the great majonity
of cases where the acetabular and 1hac differences
conade for all measurements up to one mchy, correc
non 13 made for only one-half of the difference, For
example, 1f the left leg 15 one inch short, the left
heel 15 rassed only one-half inch, as actusl chnical
expenience has demonstrated that fall correction fre-
quently aggravates the onginal neuralguas, and may
cven cause new ones The spinal curvatures which
are the invarable product of leg length difference
achieve a delicate balance that tolerates only Iimited

If the difference in leg length 15 14 inch or less,
1t 15 usnally considered to be within normal hmuts
and consequently neghgible. Further details of fixed
postural shoe correction will be covered in detail 10
Chapter IX

Two radsographic Figures 14 A and B illustrate
the need for evaluating both acetabular and tliac
differences With increasing expenience 1t has been
learned that there may be as great a difference 1n
the iliac wings as m the lengths of the Iegs  Acu
ally the difference 10 leg lengths 15 of importance
sunply for its effect on vertebral and spinal nerve
root alignment. In the photographic reproduction
(Figure 14A) the difference 1n leg lengths (13 )
1s not completely reflected by a sumular change at
the sacroiluac levels (¥ ) and the rase was corre-
spoadingly decreased  In thuis particular case 2
¥ mch ruse was found to be entirely satssfactory
In Figure 14B 1 reverse situstion was found. Here
20 acetsbular leg length difference of 34 inch was
found sssocuated with an drac difference of 3 ach.
Therefore, the full correction of a ¥ inch heel
fase was made to the short left leg to secure a satis

factory end result.

The wniter 13 aware that there are other radio-
griphic techniques for measurement, bat these will

ot be discussed except to note that they are not

practical as they require a series of pictuses 10 which
the varsous component parts of the lower extremi
ties are measured and the sums totaled

The chief method for the determination of differ

ences 1n leg lengths now used almost unrversally 1s
by exceedingly 1naccurate tape measurements It 1s
routine practice to place the patient 1n the supme
position and then attempt to line up both legs n 2
strasght plane 1n ther relations to the mud line of
the body With a tape, the distance from the anteror
superior il1ac spine to the lower margin of the mter
nal malleolus of the tibia 1s measared Measure-
ments that start at the umbilscus contmin greater
margin of error It 15 not difficult to prove this If
several observers measure the same patient, one will
get as many different answers as measurements  Not
infrequently some of these opions will vary as to
which leg 1s the shorter of the two

Inaccuracy muust be expected as a result of & great

number of varbles To name only 2 few of the
most important, the upper pomnt of the antertor su
perior spine of the thum and the lower pomt, the
wternal malleolus of the tibi, sre both rounded
thereby making st difficult to find exact sterhng and
end pownts The frequent difference 1n arcumfer
ence of legs will be included 1n the overall meas
urements Finally such measurements gre the total
length without differentiatmg as to whether the de-
ficiency 1s below the hip jount, or 1n the pelvis

While antero-posterior pictures are made for the

purpase of determintng the difference of leg lengths,
lateral radiographs are used to determine the change
of pelvic anguletion. From the vartons parts of the
pelvis only the plage that 15 the top or base of the
sacrum has been found suitable for use. The deter
munation of the change 1n lumbosacral angulation
produced by rotatory deviation of the lower extrem-
1t1e3 are taken in the following three positions

1 Patient wearing shoes with incorporated
fied postural correction, (Figure 13A)

2 In the same shoes standing on a platform
which produces 2dditronal or maximum ex
ternal rotation (Figure 15B) *

3 In the uncorrected position without shoes,
(Figure 15C)

* The term everslon 3 used 1 Figure 13B, denotes o “roll-

ing outward” of the foot. Thus bs the cxact opposite of the term
a3 1t 15 wscally used io standard texts,




Figure 14 Techosques of Rxdnguphx Lq L:ngv.h Mmun:mcm A (Upper) The obeolete tech-
Here the ¢ the left iliac wing aggravates the over

axque of
lﬂlhottnwofdrmimlcﬁlmemunny {nd.narlngmcruxdcurrm B (Lexer) Present
modified techmique for standing Here the d height of the
ldl)hnmgcm:pcnsnudighﬂyftxlbelbonnﬁs of the left lower extremity requidng de
creased coerectron.
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Figure 16. The First Two Cascs Radiographically Demonstrating Lumbo-Sacral Shift. The change of pelvic posfan
caused by fized postural cotrection. A, Low back pain. B (Oppenie page) Sclatce.

A lateral view 1s taken at the same level and 1n
the same manner as that described for the antero-
posterior view The techaique of actual radsographic
measurements 15 as follows. A transverse line 15
drawn at a 90 angle to the vertical at the level of
the top of the upper articular surface of the sacrum.
Then a line 13 dawn parailel to the upper sacral
level The angle between the transverse and sacral
hae 15 then measured using 2 goatometer, or the
common transparent geometric angular rule The
same method of measurement 15 used for the second
and third views to determune the changes n the
Jumbosacral angle produced by alteration of foot
and leg rotatioa.

Expertence has taught us to take the first and sec

ond views 1n the corrected shoes, with the third of
last picture taken in the uncorrected pasition with-
out shoes In certan so-called hair trigger back
cases the assumptron of the barefoot (uncorrected)
position may immeduately exate latent lumbar mus

cle spasm to give a false reading 1n subsequent
pictures  For this same reasoa lateral pictures are
not taken 1 the early phases when pain and muxcle
spasms serve to lock the pelvis in malposttion. As s
result the high hopes ongnally held for the clmcal
value of this particnlar test has steadily decreased,
m that they fail to grve easly signifioant mformation
that can be used for purposes of treatment, They are
therefore taken after the subsidence of symptoms
parbcularly when there have been frequent recur
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Figutc 16B  (See legend om opposite page )

fences  In such cases the second view on the outward
fotation platform (Figure 15B) may give positive
information that the recurrence comes from insuffi
Qent correction. In assocration they demonstrate
Cconclusrvely that pelvic movement 1s definitely re-
lated to rotatory changes 1n the lower extremity and
have been a keypowmt 1a establishing the related
anatomical mechanisms that cause nenve tensions
Of special interest are the first two cases 1 which
ths assocution was detected more than seven yeass
igo
Mrs CEA. had been saffering from the vared new
nalgias for more than 15 years Her chief complunt was
chronec low back pain, but with 1t were assocuted upper
0ot neunalgns, nch a1 pghtness 1n the back of the
oeck, tinglings 1 the arms paresthesias m the legs and

intense generalzed fatigoe, The seventy of her com
plunts were soch as to cause her to seek almost con
tinuous atteaon  There had been great differences of
opiruon 3 to canses of symptoms from excellent sources.
Here examunation revezled severe internal rotatory devia
tion of the legs as a part of general postural imbalance.
With this dragnosis the patient was gnen fired postural
shoe correction to release local and genemlized spinal
cord tensson, and adjuvant therapy for aggravation due
to sccondary inflammation. At the end of six weeks
there was complete relief of the vaned pains coupled
with & disapperraace of fatigue In an attempt to deter
mune the possible effect of rotation of the legs on pelvic
angulatron the patient was placed 1n front of 2 vertical
plumb line and lumbosacral measurements were made in
the corrected shoes  Another pxture was made at the
same time barefoot. Comparison of the two views reveal
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that correction of 1nternal rotatory deviation cansed 2
12 shift 10 the l[umbosacral angle (Figure 16A)

The second case, Mr M.G., was made shortly after
the first one. Here the chief complunt was ntractable
saetuca of four years duration. It had been intermittent
during the fisst two years, but 1n the past two years had
been practially continmous Bectuse of the severdy of
his complaint he had been under continuous treatment
from varted sources recening several positive duagnoses
for disc protruseon with operation advised bat deferred
by the patients deciston Examination here revealed
extreme third degree mternal roll with marhed long
arch descent, (extreme pes planus)  Fixed postural shoe
correction and adjuvant therapy brought complete re-
lief 1n about two months. With the relref of pain and
muscle spasm, comy led 2 10
shift. Sigmificantly this patient has been seen at inter
vals for the past seven years and still has a hair tgger
spinal cord m that even slight cotrectrre s2g brings a
mild recurrence of symptoms (Figure 16B)

d
ve ra

A study of these pictures and others that follow
will reveal that 1n every case pelvic movement 1s

predormunant and 15 greater at this point than m the
adjacent Sth and 4th vertebrae. It would seem that
this pelvic movement 15 communseated 1o lesser de-
gree to the Sth lumbar vertebrae, with still less to
the 4th, and beyond this pomt, antero-postensor
change 1n vertebral alignment from pelvic shift can
not be demonstrated Thus 15 a normal phencmenon,
and when demonstrated on the operating table, does
not coostitute a valid reason for the performance of
fusion This constant movement 1 this narrow
vertebral segment may be one of the major reasons
for disc degeneration and protrusicn.  Most authot
ities agree that the overw helming majonty of such
defects ocour 1n these two mterspaces—between the
4th and Sth lumbar vertebrae, and the 5th lumbar
vertebrae and the sacrum.

Standing radrograpbs by determimmg the pelesc
sealposition m the antero-postersor and laeral planes
are an indispensable essential to proper duaguosts
and treatmrent Both must be accarately erdxated
measwred and corrected if swbstanittal benefis 15 10
be regalarly oblaxed



CHAPTIR SEVEN

The Primary Trigger Mechanssm

SYNCHRONIZED INTLRNAL ROTATION
OF THE LOWER EXTREMITY
(FOOT LEG AND THIGH)

Thte PrECEDING CHAPTER has demonstrated that
seral distortion of the entire superstructure 1s trig-
gered by a pnmary ntemal rotation of the foot.
That this particular mechanism 1s responsible 1n 2
large measure for the varied symptoms that regularly
accompany  postural imbalance wall probably be
greeted with constderable skeptiasm. If so, ths wall
be considered as an entirely natural reaction, for the
writer himself shared this view for a long number
of years However when the summation of evidence
from personal and independent sources became over
whelming, there occurred a gradual transitton from
doubt to certainty

Berause of the relative tmportance of thus start
ing pont 1t shall be dealt with 1 coasidersble de-
tad, particularly as it 1s believed that synchronized
rotation has not been previously recognized  Once
sitention has been called to this physiological pbe-
nomenon, one 15 puzzled to find reason why it has
0ot been previously described

As ¢ basic preliminary one cannot apprecute the
great varance mn the concepts of physiological move-
ments without first examuning those described i
carrent standard English texts In all of these the
termunology of movement 15 based on observations
made with the patient 1n the sithing position, or 10
tecumbency rather than in the standing werght
beaning position of function. It would scem essen
tul therefore, to devise a set of terms that should
oot oaly conform to the facts of functronal anatomy
0d physiology but that they sbould be so contrived
3 to be readily understood by all. Such s not the
ase at this tune as will be seen by the following
cxamples of textual confusion

There 15 reasonably complete agreement on the

range of motton at the ankle joint n dorst and plan
tar flexton Movements of the foot on the ankle 1n
the siting or recumbent position are more complex
(see Figure 17) In this position (sitting) if that
portion of the lower extrenuty from the knee to the
ankle (leg) 13 held in & fixed position, the foot can
be 1ntoed or adducted or outtoed or abducted Mamn
taining the same position or fixation for the leg, now
let the foot assume & posttion 1n which the sole s
elevated on 1ts mnner border Thus 1s variously termed
nversion or suptmation. Stll mantaining leg fixa
tion, the foot 1s now rotated so that the outer border
18 elevated while the 1aner border of the sole remarns
in contact with the floor This opposite movement 13
termed everston or pronation.

Let us examme two standard texts o which an
attemnpt 15 made to simplify what 15 cbviously 2 com
plicated problem Chazos 15 piled on confusion when
these particular movements are considered 1 com
binations Quoting directly from Hauser 1 page 20

For the sake of clanty it 15 pecessary to define other
movements of the foot (other than planter flexion and
dorst flexion) supination 1s a rotary movernent i the
longitudinal axis 1o which the great toe is Lifted away
from the floor ‘whereas pronatioa 1s the opposite move-
ment 10 which the small toe 10d outer margmn of the
foot are elevated. These movements take place m the
foos stself Since pronstion and abduction are nearly
always combined, either one of these terms 53 used to
describe this combipttion of movements In this text
the term eversson will be used for this combination of
movernents  for the combination of supation and ad
duction the term mversion will be used

On the same subject Lewin ! states
®Hauser Emill, D W. Drsewses of the Foor 20d ed.
Philadelphls, Seunders, 1950

* Lewin, Philllp  The Foor and Askle 3:d ed. Philadelphis,
Les and Fehiger 1947 p 36
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Adduction Straight lina
Y S/Frrine possrion

Abduction

Figure 17 Noa weight bearing independent movements of
foot 2t ankle joint.

“When a foot 1s everted and adducted there 15 nsu
ally 2o upward and cutward rotatron of the medual
boaes of the mid tarsal region namely the scaphoid end
the first and second amesform booes This comstitutes
supration,  If 2 foot 13 everted and abducted, the re-
verse occurs, that is dowoward and mward rotation of
the mednal mud tarsal booes, e, promatron. A foot
that 15 inverted adducted and supinated 15 10 varus
posttion, whereas a foot that 1 everted, abducted and
pronated 13 in valgm postion The following table will
be found mseful 1n remembering these terms.

Iovenion | Addocion | Sapimation [ Varos
Everson Abdoction | Promtoa | Valgws

Thrs 15 smplification?

In contradistinctron to these two opmions which
Iay great stress on intrinsic movement within the
foot, the following quote (Lake?) indicates the
extreme chversity of opinion under the sectional title
Destiny of the Human Foot

‘Indeed, we are forced to the conclusion that the evo-
Tutwoary destiny of the human foot 1s to the production
of 1 ngid strocture having an arched form but devord of

Blske, Noeman C  The Feor 3rd ed. Baltunoce, Willemy

and Willans, 1948 p 26

THE POSTURAL COMPLEX

anny wiotemants other than 1hose at the axkle axd the tos
romts 1f this view be correct, then the adoption of un
yrelding and limrting footwear by man wes functionally
but an antrcipatron of a peneral evolutionary trend  per
haps this enforced restrictron of movement has tended
to increase the degree of cvolutionary rgidity reached
at the present day but it cannot be held respoasible, as
it 3o frequently 1s, for all the many statxc troubles affect
ing the fect. The tenden-y of the modern foot to berome
ngid s an evolubionary one not dependent upoa the
adoption of footwear

It 15 difficult to leave thrs subject wrthout reference
to another aspect The modern ideas of the mantenance
of bodily pouse, overshadowed as they are by the rmport
ance of posturz! togus, place the ligaments 1 2 very 10
significant and secondary posttion, gnd there can be no
doubt that previcusly their importance has been mowar
rantably exagperated. When ooe observes the sze and
strength of many of the important Lignments, however
1t 13 impossible to escape the conviction that they
subserve a foore mmportant funchion than mere runsers-
up to the muscles, coming into action caly when the
latter fail The sacro-iluc ligaments mentioned above
seem to thow that in certan arcumstances and posttioas
they form the first Ine of support, and it s oor arge-
ment here that such arcumstances and posritons are also
to be found tn the human foot

The position taken in this monograph s very
close to that of Lake, but it should be noted that m
noae of these 13 there mention of synchrontzatioa—
that foot movements cause corresponding movements
of the other segments of the Jower extremity (leg
and thigh) Ths aitered concept of movement
should be preceded by an analysis of normal gut.

This synchromzation 13 tllustrated 10 the two ac
companying composite sets of Figures 18 A and B
In the upper tier of five figures the propulsive phase
of gt 18 viewed from the side, and tn the comparz
tive lower set, from the froat. In between each
propulstve phase there 15 2 swing or resting pertod.
‘This will not be described nor will it be pecessary
to elaborate the fact that almost every structure of
the body enters mto norml gut. One exceedmgly

t factar 13 the shifting of the entire body
weight to alternately lie over each propelling lower
extremuty This sway tends to dsappear when rapid
gait overcomes inertia,
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Externa
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paralfelism
Straight hine Full weight- Straight line
waght- to bearing to wmth-
baoring (Inward coll) bearing

Figure 18, The Complete Scgmental Synchromuzatioa of Normal Gait. A. Propulsire phase—Lateral view B Propul
uve phase—Antero-posterior niew

The upper tier 1llustrates the previously described
beel to toe phase of the cycle as viewed from the
side. In this view antero-posterior motion scems to
predomumate, although close mspection will reveal
that rotatory movements accompany each change of
posttion

In the lower tier the heel to toe cycle o viewed
from the froat, this view gwving 2 better demonstra
tron of the rotatory shufts that accompany each phase
of propulsion. As the heel touches the ground we
have straght lhine weight beanng But a5 weght
begmns to fall on the foot 1t rolls towards its nnet
border accompanied by the synchronized equal rota
twn of the remainder of the lower extremuty This
reaches 1ts zemith at the moment of full independent
weight bearing  Immedutely after this instant the

succeeding two figures illustrate the tendency to
return to the straight line, as body weght 1 shufted
to the opposite leg

The followmg basic conclusions control almost

every aspect of dagnosis and treatment that will be
presented later

1 Hwman gat 15 basically anstable m that ue
stand on o feet bat walk on one—one foot
at 4 time

2 The foot 15 an exceedingly small off center
base for a very large saperstrucinre the body

3 With the complete alternation of bipedal gait
at the mstant of fxll ueight bearing fxll bod)

weight 1s directed tou ard the inside border of
the foot
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Rounded tuberosity
of calcaneus

Plantar view

Fibuta
Tibia

\l) Rounded
tuberosity
of calcaneus

e/ IT 3
3 3
e
Jength  herght it
Long orch

Medial view

Figure 19 The Skeletal Rigidity of the Foot. A. Skeletal structure of the foot—Plantar view B Skeletal structore of
the foot—Medlal niew C. The spring structuse of the longitudinal arch of the foot.

4 Inuard roll of the foot and leg 15 inescapable
S Fawlts m foot postare im tarymg degrees are
almost aniversal

The development of certain musculo-skeletal
structures of the entire lower extremuties, and par
tacularly 10 the foot, have made thus unique type of
humanoid bipedal gat possible. In a preceding
chapter (Figure 5 A, B and C) there was demoa
strated the evolutionary progression of pre-sumian,
anthropoid, and human feet, and the improvement
of posture thet accompanied loss of prehensiity viz,
the trend toward ngidity

The accompanying figure (Figure 19 A, B and
C) dlustrates m three dufferent ways the fact that
the human foot, even in it present incomplete stage
of development, has berome practically a single rigid
structure from the metatersal heads to the postenor
aspect of the calcancus. Midtarsal movement in ord1
nary standing or weight bearing has practically van

shed and, when still present, may constitute 2
significant defect by reason of navicular sag  Such
feet are properly termed weak or “flat feet, the
term meaning that bebstsal mternal weight deviation
bas cansed & break 11 long arch siracinre

Our terminology of the intunate anatomy of the
sdeal, if not the normal foot, would seem to need
reviston.  Ordinarily the hind foot (tarsus) is de-
scribed as the collection of tarsal bones as dustin-
gushed from the fore foot which conststs of the five
etatarst and their respectrve phalanges. The evolu
troaary trend towards ngidity 13 well advanced as the
buman foot as now constituted has incorporated the
metatarsals mto the tarsal boues to form a unrtary
structure The 1nner border 13 eccentrraally elevated
to form e longitudinal arch (Figure 19B) while
the beads of the 2nd, 3rd, and 4th metatars: are
slightly elevated to form 2 transverse or metatarsal
arch (Figure 19 A and B) The highest pont of
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Figure 21 The Comparahive Effect of Rotatory Movements of Feet on Talar Positioa. A (Upper) Internal rotation,
B (AUddls) Neutral (straight line postion)—snatomical (1deal) porm. C (Lexer) rotation.

—

(Contiuned om opposite page)
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21A

/nrerna/
angularion

Figuse 21 (com ) These hine deawings dlusteate the vared positrons of the foot (trans
verse segment) oa the leg end thigh (loagitudinal segment) wiren the correspoading
radwgraphs oo the oppoute page were taken.

Figure 21A (Upper left and xpper rdllgrdpbk ner)  Thus illusteates that wtemal

rotation of the foot produces an interna} ang; without significant talar
Figure 1B (Upper right and muh radiographic trer) This is the strught fine
weight betring pontion described here a3 an rdeal 2] porm (Figure 21)

with all compooents i straight line positian,
Figure 21C (Lower Jeft and Iutr radrograpbic /nr) Ths dcﬂwzutntu that external
rotatton produces external and ste that thus
oppotite mavement likewse causes oo taler chmge. With taler fixation, movement
mast be exclusively sub-talar or calanesl This rotatocy force Is transmitted to the
remainder of the foor through the cabmd and navicular to the entire unitary rigsd
tong and anterior arch structure,

ac

Exrerna/
ongulotion

the Jong arch 13 at the tafo-navicular junction being
placed shightly behind its center  Laterally thus ele-
vation of the long arch becomes stightly higher at
the 2nd and 3rd metatarsal shafes, with the Mft

descending rapidly as we approach the outer border
of the foot to permut the bodses of the 4th and 5th
metatarsals to make contact to the surface

In the wdeally externatly rotated weight beanng
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position there 15 reasoq to belteve that the 4th partt
apates almost as much as the Sth to sustan the
greater portton of the body weight The shorter outer
longitudinal or cuboid arch of the foot 15 actually
non-cxistant except 1a the bared skeleton as i Iife
this apparently open space s filled by the heavy
plantar ligamentous, muscular and cutaneous struc
tures
The unitary hypothesis of the arch structure of
the foot will be visualized by projecting the central
clevabion of the shafts of the 2nd, 3rd and 4th
metatarss forward to nchide the heads Of neces
sity therefore, the heads of these bones will be
correspondingly elevated to form an anterior or
metatarsal arch. Ths stracinre bas acquired a4 dig-
nny u does not actxally possess smce the orterror
arch 15 only the fromt end of the long arch 1n all
probability its sole function 15 to act mechansally
as g transverse spring just s do the longitudsnal
components of the long arch (see Figure 19C) *
Although m most texts the toes are constdered as
being of considerable importance, st would seem
that in the buman they are steaddy losing therr func
tronal importance and shrinking 1 size. All of the
small toes have become practically valueless save as e
means of preserving cosmettc symmetry and this 1s
beginnung to apply to the large toc as well. Con-
firmation 15 dfforded by the fact that paltenis that
base bad ampxtations of all five toes from varred
traxsiata frequently walk moroially wntbost even
the vestige of a limp
With the rigid foot acting as a primary lever there
will be described the related musculo-skeletal struc
tures below the kaee that control the propulsive
phase of gut. Figure 20 A, B C and D ulustrates
different facets of this particular problem. In the
first (Figure 20A) 13 portrayed the inner aspect of
the foot and leg with the origins and insertions of
the tibialis anterror and posterior  Aching 25 a umt
these combine to constitnte a tibal shng which
* This coocept Is confirmed by an overwhelming volume of
cinical endence. To relwve anterror arch descent end mete
termlgue the first requuute 13 to cocrect oag arch devlations.
Unnerm] fulure to recogmuze thyy would seem to ecount m
Iarge measure foc the millions of chromc sufferers who have
recaved caly Lmsted bepefit from the present cooventiooal
methods of treatment (wotepor xrch suppotty atose without
supplementary comrection, flexdble supports, fenible shoes, etc.)

rotates the foot toward its outer border A com
panion figure (Figare 20C) views the outer aspect
of the foot and leg to depict the origns and tnser
tions of the peroneus longus, brevis and tertnss,
These grouped msertions form a lateral ar peroneal
sling whuch rotates the foot towards its 1oner border
The universal tendency to 1nward roll i due more
to the off-center position of the foot and other ana
tomical factors than to inadequacy of the internal
sling

In the central figure (Figure 20B) 15 demoa
strated dugrammatically the alf muscle or major
propulstve factor (the combined gastrocnemrus and
soleus) acting m combtnatioa with the balasang
internal (tibral) and the external (peroneal) shngs
The insert depicts the fact that this 15 essentually a
sumple physical lever of the first class, stmdar in it
effect to & crowbar placed beneath a log.

Figure 20D demonstrates the essentral symmetry
of the balanang internal and external shags as seen
from in front and from behuind Here partrcular at
tentron 15 called to the external placement of the
heel boae 10 the posteror view another prme factor
predusposing to the unuversal internal rotatory deviz
tion

While analyzing the detads of the effects of rota
tion the following evidence pertains to the role of
the talus Smce 1t o completely without muscnlar
coanection 1t has become a passive rather thaa an
actrve factor The next set of three figures (Figure
21 A, B and C) sre accompanued by mdswographic
nserts fllustrating the poston of the talus 1n both
antero-postertor and [ateral views that accorupanics
synchronized movements In the center 5 an dins
trative study of the foot aad Jeg m the ideal ncutral
or amatomscal position (Figure 21B) On the left
(Figure 21A) there 13 2 companative study of m-
ternal angulstion, and on the night (Figure 21C)
15 2 sumular set lustrating the effect of external angu
latton It should be noted that altbough there 15 &
deviation 1n the lines of weight beariag and certam
malleolar changes that have been and will be de-
scribed agun, there 13 0o signuficant change 1 talar
postion. It has become, certanly as regards rotatory
deviation, like the fibuls, a complete tibia} satellite
in that 1t follows tibal movement while firmly en
sconced 1n the tibwo-fibular mortice, This same Lmita
tion does not apply to antero-posterior movements.
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At \J
Abduction Noutrel or Adduetion
(Cur-roeing) Anatomical (In roemny)
Position

Figure 22. Linear Synchromzation of Lower Extremity Movement (Standmg)

Preliminary considerations would not be com-
plete without the nclusion of an illustratron (Figure
22) and a senies of actual photographs (Figure 23
A B and C) that demonstrate additonally that
every rotatory movement of the foot in the standing
position, causes correspoading movements of the re-
munder of the lower extremity from the ankle to
the hup Thus particular series demoastrates that ab-
duction (outtoetng) and adduction (intoeing) ase
linear movements of the combmed segments of the
Jower extremity acting as a umit. They are completely
ndependent of the individual movement of the foot
(transverse segment) on the remander of the lower
extremity (longitudinal segment—leg and thigh)
tn that these can oceur 1 any one of the three post
toas

For purposes of companson there are placed 1n
the center (Figure 23B) a photograph illustrating a
linear neutral or anatomucal position 1 which the
1nner borders of the feet parallel At the same time,
and 1n the same picture, the foot 1 also 1 the neutral
Pposition (n its relation to the remawnder of the lower
extremuty viz, straight hine weight beaning To the

left of ths picture 13 llustrated the effect of internal
rotation of the foot, and to the right, the effect of
external rotation

The senes of photographs (Figure 23 A, B,
and C) illustrzte a sumilar phenomenoa when the
entire lower extremity 15 1n the ntoed (adducted)
neutral or outtoed (abducted) position. While the
degree of rotation of the foot on the ankle decreases
with abduction and increases with adduction, the ab-
ducted position 1s more productive of symptoms as
there 13 a greater deviation of weight towards the
inside border of the foot,

The effects of internal rotation of the foot on the
ankle jont are demonstrated 1o the two supenm-
posed outhnes of the foot and ankle (Figure 24)
The figure enclosed by the stratght line represents
an idea! anatomrcal standard or norm, one approxi
mated by the foot and leg in the siting or noa
weight bearing position The other enclosed by
broken lines, demoastrates the composite effects of
weight bearing Taling the ydeal norm as the start
g point sttention 1s called to the following the
malicolar relatronship and appearance, the strmght



Figure 23 Rotatory Movemests of the Foot 2t the Ankle Jount 1 Each of the Three Prrmary Linear Poations.
Iaternal Rotation A—The Intoed (adducted) Linear Position External Rotatson
Straight line weight beanng
(Contraned ox oppossie page )

Internal Rotation B—The Neutral Linesr Poutlon External Rotation
(Loner barders of feet parallel)
Sarught lne waght bearing



Figure 23 (comsinued from opposste page) Parucular attenton Iy called to the fact that 1 exch of the three prnmary

Linear oaized positions vix., (1) Intoetng, (2) Strasght Line ncutral, and (3) Outtoeing, rotatory movements of the

foot are distinctly independent. This differs markedly from the usual text book descrniptions (pp 43~44) which con
nders them to be closely related.

Internal Rotatton

C—The Onuttoed (abducted) Liocar Posttion

External Rotation

Straight line weight bearing

line of weipht bearing, and the retention of long
arch symmetry

Taking these up 0 order in the sitting or non
weight bearing position, the foot and ankle revert
toward thewr 1deal or undistorted anstomicel rela
tionship There 1s a retention of long arch symmetry
If g vertical plane were constructed that transversely
bisected the leg at the ankle level the internal malle-
olus of the tibia will be found to be well anterior
whereas the external malleolus of the fibuls will be
found to occupy a correspoading po.nt pasterior to
this artihicial mud line. Therefore, 1f 2 wire were to
be inserted connecting the central pomts of the mal
leols, 1t would be found to make an angle of 30
to 40 from these transverse internal and external
powts  Sundarly if 2 line were drawn down the
antertor mid pownt of the leg and foot this would
approximate a straight line.

In the figure enclosed by the dotted line these
niteTia are compared as they are affected by werght
beaning The foot will roll tow ards its inside border
‘iz anternal rotaten  With internal deviation of
weight there 1s a lowening of the long arch. \With

the complete synchromzation the ankle will rotate
iternally in exactly the same degree and amount of
movement. In fact, sfter prolonged consideration,
this sertes 15 the most important 10 demonstrating
the action of the primary trigger mechamusm This
pattern becomes appareat when other changes are
analyzed

The malleolar relattonship changes radically as
the mternal malleolus (tibiz) moves backward and
shightly downward, while the external malleolus
(fibula) moves forward and slightly upward When
the synchronized foot and leg rotation reach the
extreme physiological lumsts the two malleol be-
come almost, but never completely parallel a cond:
tion termed relatsve malleolar parallelism With ths
there 15 & signsficant diagnostic accompanmiment, the
external malleolar bulge

An onginal cross-section at the ankle joint has
been found to differ materially from those previously
described  Figure 254, 1s an outline reproduction
dertved from Grays Anatomy !* The other lates

®Goy Henry Assiomy of sbe Haman Body Philadelphis,
New York, Lea and Febiger 1918, Pigure 357
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Figare 24 The Primary Trigger Mechanusm (superimposed figures) Tbe Anatomucal (Ideal) Norm and the Malhple
Effects of Internal Rotaton of the Foot.

comparative study 15 sundacly derived from Lewn
(Figure 23B) 1 Both of these outhines reveal

1 Tbhe talns and calcansns 10 be of approxomately
equal size
2 Tbhe lower border of the talns and the wpper
border of the calcanens are 1n complete con-
tact tn the iubialar joint
3 The subtular jormt 15 shoun as berng predomr-
nansly transserse 1n plane wish stabilisy wded
by & slight central cxpprag
4. In the first figure (Figare 25A4) the lower
1p of the calcaness 15 pointed wbile 1n the
second (Figare 25B) there 15 a fattenmyg of
the calcaneal ixberosty
T Slewin, Plalip The Fost snd Asble 3rd el From
Epdestymer and Jones, Pluladeiphia, Les and Febeger, 1947
Figare 7

5 The mexro-vascaler bandles are mot 1 close
comtact with the snder sarface of the s&i
tentacalar shelf Both show a slented ceniral
talo-calcancal ligasaent

It 15 suggested that these two figures be compared
with the actmal crosy-section (Figure 264) The
differcaces are so profound that there 1s reason to
believe that not only are these figures derrved from
cach other but that they arc dugrammatic approxt-
matsoas rather than actual anatomual speamens
In contra-distinction to the above the cross-sec
tional specimen (Figure 26A) reveals the following

1 The calcaness 1s both relatrvely and actaelly
much larger 1han the talxs
2 The salns and calcancal bodses are xof 1% com
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plete contact throxghont therr fwil extent bs!
only m the oxter balf

3 The swbtaler jomt 15 not transversely level,
bt slants sharply dounuard from witbont
mcards with no trace of either a central cap-
ping or a central talo calcaneal liganient

4 Tbhe section 15 11 front of the twberosity of the
calcanens as mdicated by & portion of the plan
far aponenrosts

5 All of the smajor plantar nesro-1ascxlar ban-
dles with a single mmor and smsignificant
exception lie close $o the inner border of the
calcanens two of them lymg directly beneath
and m contact with the Jouer border of the
shelf like sustentacwinm tals

The two companioa figures (Figure 26 B and C)
are diagrams based oo the sctual cross section (Fig
ure 26A) To the left, in Figure 26B 1s tllustrated
the trend toward straight line weight beanng found
m the sitting or non weight bearing posiion As a
result there 15 an equal dustribution of weight bear
ing stresses in the ankle jont. It should be noted
that only 1n this 1deal position are the outer halves
of the lower artwcular surface of the talus, and the
upper articular surface of the calaaneus in coatact.

In this position there is no pressure on the neuro-
vascular bundles

When Figure 26C 1s compared with Figure 26B
there 1s sllustrated the distortion that accompantes
weight bearing The calcaneus rolls towards sts 1n
ner border The slanting nature of the subtalar jount
with 1its planc directed downwards from sts lateral
toward its medial aspect, ards and abets this univer
sal inward rotation of the foot from weight stress

The primary tngger mechanism by which move-
ments of the foot cause changes 1 the remainder of
the lower extremity and even 1n the superstructure,
arc better demonstrated in these illustrations than 1o
any others That this movement is almost purely
rotatory 1s conclusively demonstrated 1n that lIiga
mentous tenston on the maer side of the ankle 1s
matched by an exactly concomutant equal relaxation
oa the outer surface. Of paramount importance 1
the effect of this sustentacular descent on the nauro-
vascular bundles immediately 1n contact wath its 10
ternal under surface Thus 1s a hughly critical angle
n that at this exact powmt the terminal branches of
the posterior tibial neuro-vascolar bundles shift from
the longrtudinal to the transverse plane to become
the plantar branches on the under surface of the foot
They are therefore actually hooked beneath the de-
scending sustentaculom.
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FIGURE 25A AND B
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Figure 33A. Schematic outhine bised on a0 early cross sectbonal study B, Schematic
outline based oa & later crass sectronal study

Because of thew Importance to the basic anstomy and physwology of stance and gant
the three vared poctrayals of ankle mortice transechons mernit a detalled comparative
study For this reason certain descriptions found In the text (pp 33 34, and 55) will
be repeated and amplified. The first two (23 A and B) are re-deswn from standard
texty, the third (26 A) 13 an actual vertical cross-section on a line besecting the internal
tibila malleolus

The second (235 B) by perpetuating many significant errors would seem to be
derfved from the first (25 A) Both vary o greatly from the actusl crosssection as to
give the impression that they are diagrammatic approvmations rather than true ana
tomical secthoms. In the first (23 A) the subtalar joint s slanted downw ard toward the
fbular sde, 1 the second (23 B) it s slightly copped and both are in complete con
tact. In the actual section the slant B reverded (downward toward the tibzal malle-
olus) and there B8 incomplete contact The centrel slented Ligament would completely
block subtalar movement and 1 2 figment of the artist s imagnation. Neither 23 A or

B show the plantar sponcurosis » huch beguns at the saterfor margia of the calcaacal
tuberosity a polpt just postenior to this kevel (se= Figure 19)

The actusl cosssectron demonstrates clearly the beavy ligamentous coanections
firing the talus to both malkeolr, probably the snstomucal basis for talsr fixation. Cer
tanly as regards rotatory motion thus booe has become almost a3 complete = tibisl
sutellite a4 the fibula,

The heavy ligamentous connection between the tibul malleolas and the susten
taculum tali suggest the 2l mechsnism of synchronized rotation (The Trigger
Alechamism) With sustentecular descent the main pull is downward, but with talar
frxation this must be transmated 1to a rotatory motiea in the subtalar pount.

The results of this descent and localized pressure
on the blood vessels and nerves has been termed
angular compressron The rctention of long arch
symmetry by making this angle more acute, may
actually increase pressure and symptoms Clinical
observattons tend to support this for while 1t bas
been tound that lowered arches (flat feet) preds
pose to foot and leg pans the vaned upper neural
gas are more frequently found i high arched feet.
This same observation applies to vascular deficien
cies pnmanly cansed or secondanly sggravated by

sustentacular pressure. The frequent complamt "1
an walk five miles, but cant stand sull for five
mmutes  only means that sustused pressure of
standing rather than the mtermuttant oae of walk
1ng, 15 more likely to produce symptoms  Such com-
plants are pathognomic of postural neuraiguas

The preceding portion of this text has been de-
voted to the vaned causes of postural symptams.
Different approaches to the complex problems of
dugnosts and treatment will be drscussed 1n the fol
lowing chepters
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CHAPTER EIGHT

The Postural History and Physwcal Examination

Posturar peviations exst from the cradle to the
grave, but the symptoms ansmg from dustortion
vary greatly at different age levels All generaliza
tions are subject to exceptions but 1n the maun, the
defects of infancy childhood, and adolescence, are
largely cosmetic. With the changes that accompany
age progression, these carher defects grve nse to a
great variety of other symptoms

Treatment directed toward the allevation of
these symptoms, pnmenly cosed or aggravated by
postural imbalance, must be concened with the cor
rection of deviation, but before this can begin many
dugnostic pomnts must be eliated through the hus
tory and physical exammnation This chapter 1s
maunly concerned with adult diagnoses leaving spe-
caal techniques for children for a later chapter

POSTURAL HISTORY (Figure 27A)

ADORESS

TELEPHONE

AGE

CHrer COMPLAINT

PrESENT HisTORY
Genenalized Fatigue

REFERRED BY
BusiNEss

BusiNEss TELEPHONE
DuraTioN

(Type, Churacter, Effect of change of positron, Allied Symptoms)

Neuralgus
Upper (C 1 to D-2)
Plgrxred

(Pain or tightness at base of neck, etc.)

Movable
(Neuntic)

Mddl
Fi
Movable

Paresthesias
Lower (Lumbo-sacral)
Fuxed

(nglmgsj Numbaess of fingers, etc.)
e c

(Low back pain—Acute or chronic, Saatiaa, Other pans m lo
tremuty indluding type of foot paun) i fower ex

Movable (Neurttic)
Paresthestas

(Burnings Numbness, Tinglings, etc.)

Past History

(Ilnesses, Injunes, Operztions, Previous trestment, etc.)

Figure 27 Postural Outline Forms A Postural hutory B The postur examing
1l ph
toa. C. Foot exzmination physict

{e1]
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THE POSTURAL PHYSICAL EXAMINATION FOOT EXAMINATION
(Figuse 27B) (Figure 27C)
GENERAL APPEARANCE FooT EXAMINATION  STANDING
Weight FOOT AND LEG ALKGNMENT
G g
Torsions! deformutses
SPINAL EXAMINATION (Bow legs, knock knees, etc )
Standing Habitus! Position
Scz”ght . Intoeing (1st, 2nd, of 3rd degree)
Fanctronal or Ccurve Outtoeing (1st, 2ad, o 3rd degree)
Structural or S-curve Foor CONTOUR
Lordoss
Spinal movements forward Retentson of symmetey
Side beoding Long arch dexcent
Sapine (Pes plams) type and degree
omt Exanunation Hollow or daw foot
prs hncﬂ. Anl]c): (Movements, measurements (Pes cavus) type and degree
Sm.ght Ieg r:u:u:g tests SpraiaL Trsts Fox INWARD ROTATION
Anglc of limtation from tightnets (hamsteing Geseral ¢ aal o test
Anglc of limrtafion from pain and musde spasm Indrvidual (night and left) estimate of degree
Crossed l tests (heel m: kncc) (mdd, medmm, severe)
(Type of pain evoked lmﬂ:m Circulatory reaction
Pronce (Note type of movement 1n chmgmg from (blanching time)
supine to prone posrton Finger ( Fine ) plantar fascia tests
H ension leg tests
umbosacral &utxon and musde spasm Foor EXAMINATION  SITTING
Pun refernl Foor (SHor) Drroairies
Rotatory I:;ﬁ,m (Knee beat) (Type and seventy—nght aad left)
Fibrositic
Gluteal Bunions
Lumbosacral ares, ctc. Buanionettes
Cervical area, efc. Callouses
Finger fork tests to spinous processes (dorsal or interphalangeal)
Segmental root pams Locatron of painful pressuse points
Scratx openings
NEUROLOGICAL EXAMINATION INSPLCTION OF METATARSAL AREA
Reflexes—hnee jerks, heel jerky, etc. Metatarsal descent and mobiluity
Sensory examinaton Toe contracture
RADIOGRAPHIC MEASUREMENTS Movable
(All pictures taken standing before vertrcal plumb Fixed (hammer to
Lipe copper wire, 42 distance, tube focused at Size and location of |
lumbosacral joint) Relatne shortness 1

Anteropostertor for dufference 1n leg length
Lateral (10 corrected shoes) the angle of back Hirr Corp LENGTH
ward shuft

ht
Laterel (on evermon form) angle of com ;::t g .:;Ee
lete range of nght
! Short of right engle

Lateral (mthout Lboa) uncorrected angle of 10
d rall ¢ 10 15)
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A series of outline forms covering the specalized
detutls of the postaral history and phystcal examina
tion have been prepared for office use (Figure 27
A, Band C) In presentation, this chapter will fol
low this order

CHIEF COMPLAINT

The first pomnt s the postural history will be the
duef or present complamt, the location, and dura
hon. In a large number of cases it will be found that
the neuralgia of the present chief complasnt 1s only
one of a large number the one that 1s greatest at
that particular moment If the chief complamt 15
chroasc low back pain, almost without exception, the
patient will grve a history of repeated attachs of acute
transsent low back pain over a period of many years

PRESENT HISTORY

Ths sechon serves to amphfy nformation con
cerning the chief complamt. However becanse gen
eralized fatigue 13 so frequently assocated with the
chronic neuralgas, there 1s close questioning as to the
presence, or absence, of this important symptom
Many will at first deny ity exsstence as it has been
30 slowly progressive as to escape notice  Specific
mquury will reveal that the patient rides rather
than walks even short distances  In many the fatigue
1 of such sevenity s to make 1t a presenting syrmp-
tom, or even a chyef complant, Characteristically
postural fatigue 1s promptly relieved by lying down,
to recur quite a5 quickly on resumiag the upright
postion  In the end stages & number have been
forced 1ato & wheel chawr or bed exsstence to secure
relief

In the presence of mtense fatigue the questioning
may be broadened to determune the mental, and par
ticulasly the emotional status of the patient Mental
depression may be sggravated by the all too frequent
diagnoses that thesr numerous complants are of
imaginary or psychosomatic otigm. Pacticularly s
thns the case 1f they are told that they have an maur
able condition and  must lve with st This 15 in
deed a cheerless prospact well calcutated to depress
the ound The exponents of psychosomatic conflict
my ponder on the above statements It ey well
be that they bave been looking at the wrong end—
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the primary canse 15 not i the brain, bat n the feot

The next topic 1n the hustory outlne—the neural
gras—constitutes by far the most common cause from
which patients seck medical relief The word neu
raigia indicating altered nerve reaction rather than
the term pain  has been chosen advisedly Not
infrequently numbness tinglings or burning sensa
tions, may be quite as annoying as a pamn of con
siderable mtensity  Although questioning 1n every
patient 15 directed toward elictting information as
to the location of single or multiple neuralgus there
are certain charactenstics that serve to identify pos
tural neuralgias from those due to other canses

Of the utmost importance is the finding that
change of positon, viz  changing from the up-
night to recurnbency or vice versa, brings an altera
tion of intensity Many patients will volunteer that
the symptom was formerly influenced by change of
position but at preseat has become practically con
tinuous This has considerable duagnaostic significince
indicating that secondary inflammatory changes have
been added to those of primary spinal cord tension

Moveable pains and parasthenas are ordinandy
inconstant and are considered as due to tension with
out secondary inflammation  Coaversely if from
the onset change of position did not materually affect
the particular neuralgia under constderation  ths
tends to eliminate postural causes  Diagnostic atten
twon 18 then directed to the other causes of nerve
reaction (tumors systermic conditions producing
alterstions n nerve structure, eic) Paons @ dif
ferent lesels constuste a fnding of considerable

signtficance pariscularly if they follow the set pat
tern 1o be described later

PAST HISTORY

Thus portson 13 devoted to recording past ilinesses
operations and previous treatments These may give
considerable informatton. The common childhood
diseases do not seem to have a great nfluence on 1m
balance This 1s not the case with poliomyelitis or
the many other diseases which o themselves cause
or gggravate pre-exusting deviation  Signuficantly
many report varuble pains 1a childhood which when
severe, have been diagnosed as  cheumatyc, when
mild as growing pans.

All too frequently there 15 2 past hustory of many



Estimation of Leg Length

Figure 28, Estimation of Leg I-ength from
Hise Crest Dafferential,

operations for the relief of specific neuralgas A
very high percentage of females having acute or
chroatc low back pun have had numerous weffec
tive pelvic operations

POSTURAL PHYSICAL EXAMINATION

General Appearance I many cases long con
tmed chroa pun will be reflected in the pa
tient s expression, response to questoning, etc. The
weight 13 poted, but 10 thus technique great stress is
not placed on varmtions from the normal It may
well be that patients who are sertously over or under
weight may be more subject to neursigias, but it
would seem that ths 53 an aggravating rather thana
prumnary factor In any case, as far as this individual
routioe of trestment 13 concetned, the dietary factors
have been largely and parposely neglected without
affecting 1n apprecuble measure the resuits of treat
ment However 1t 13 realized that marked sdiposity
adds speaal difficulties to fixed postural correctson

Abnormalities of gait and stance are noted and,
not infrequently have considerable 1ftuence oa sub-

THE POSTURAL COMPLEX

sequent dugnosis and treatment, The presence of
lumbar or scatic lst—fexion of knees hips, or
spinal curvature toward the affected side—1s mvan
#bly associated with tension and often with mflam-
mation of the lower lumbar roots, or their scatic
continuations

SPINAL EXAMINATION

The spine 15 bared to a point below the waust and
foot and leg coverings removed. Examunation 1
made 1o three different posrtrons—standing, supine
and proae recumbency  In the Standing Posrtron the
spine 15 first examuned with the hands at the side,
The spinous processes of the vertebrae are mipected
to determine thetr relative pastttons, whether there
1s normal alignment or deviation and 1ts exact type
If they are 1n a straight line but if there are ab-
normal forward curvatures (lordoss) or backward
deviations (kyphosts) mn any zone, this anteropos
tertor displacement 1s recorded If there 1s a deva
ton from the straight line, lateral curvatures are
noted and described as to type—total functional,
C-curve, or structural Scurve If a C-curve, this 1t
described as being either 2 left ot night totel curve
The S-curve types are lsted 2s muld, moderte, of
severe, with & descniption of the loaatron of the
scparate curves, (left cervico-dorsal, right domso-lnm-
bar etc.) Confirmatory cvidence of standing pos
turz! deviation 15 listed, such a8 forwaed shouldens,
difference m height of shoulders, sbdomiml pro-
tuberance, and determination of comparative Wac
crest levels (Figure 28) Where 2 crest difference 1s
found, or tn the presence of eny lateral curvature, an
anteroposterror radiograph (standing) for exact de-
termunation of the difference 1n log length becomes
a dugnostic requistte (Chap 6)

The standing caamination 1s concluded by certain
functional tests ‘The patient s mstrocted to bend
forward as far as possible without bending the knees,
0 an attempt to touch the tips of the extended
fingers to the floor noting the partul or complete
success of this movement The degree of forward
lumbar cutvature 15 noted, whether normal or lun-
ited. Sumdarly side bending, first to one side and
then the other is tested to determune varmtions n
functtonal perfarmance Following each movenrent,
the patient 1s queshoned a3 to the localiration and
type of pum refernl.
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Trapezius muscle 2onzz- - - Tth Cervical

Scopula~ - -

~--- Tth Thoracic

---- 12th Thoraaie

------- 2nd Lumbar

Crest of llwum- --
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EDOFC of spinal nerve root localira
Figure 30 Du, Localtratioo—Posterioc Surface of the Trunk. A. Surface anttomy
& oo, B (Oppesste page) Fibrositic pattern of secondary wnflsmmatory changes.
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rotatory thrust causes pain it 1s usually indrcative of
nerve iflammation,

The third portioa of the spinal examunation re-
quires that the patent shift from his previous one
of Supine Recumbency to cne of Proae Recumbency
The mode of movement used by the patent to effect
this change of posiion has great diagnostic signifi
ance aod should be observed closely The patient
with genuine nerve tension, with or without second
ary mflammation will effect this by fits and starts,
usuzlly described as breaks in the coatnuity of
movement The malinger however will upset his
clam to have pans of great severtty by shifung 1n
one single casy movement

Just as there are two leg tests in the supine post
tron, there are two other comparable tests made m
proae recumbency The fist is the Hyperextension
Leg test (Figure 29C) Thus coassts m first flexing
the knee to the night angled posittoa The ankle of
the leg to be tested 1s grasped with oae hand while
the other 1s placed oa the lumbar area. The ankle s
hfted strught upward to hyperextend the thigh at
the hup jont The effect of this movement 13 noted
for the following reactions—first, whether or not 1t
occastons a bend at the lumbosacral joint and of
rgidity 15 accompanied by lumbar muscle spasm.
Where the spasm 13 intense, there may be no move-
ment whatsoever but in intermediate cases of mod
crate nerve teasion, or tensson with slight nflamma
troq, there may be s small inttial movement follow ed
by complete nigrdity EBach leg 15 tested 1o turn re-
cording the type of reaction and pan referral, viz,
lumbar sciat, upper root levels, or combinatrons
of these

The fourth in the series 1s the prone Rotalory Leg
test (Figure 29D) This was once known as the
Hibbs test and 1s obsolete 23 20 indscator for sacro-
iac relaxation, With the leg m the same position
s dexcribed for the Hyperextensioa test, the hand
grusping the ankle thrusts starply from wsde out,
and the presence or absence of pan referral 13
noted.

The significance and importance of the four spinal
leg tests must be discussed a3 2 group since they form
a distinct dugnostic patten. The Strargbt Leg Rast
smg sest of the recumbent position stretches the satc
nerve and communicates this teasoa to the spinsl
cord 1n flexion, whereas the Hyperextension test pro-

duces the same effect m the opposite directron. In
both, stresses are applied m the loogitudinal plane
and 1n themselves do not differentiate tension from
inflammation. Both the Heel to Knee test of supine
recumbency and the Rotstory Leg test of the prone
position sre indirect rather than direct tests. The
first causes 2 stretchg of the hip jomnt Iigaments,
the second a sharp rotatory impact of the hexd of the
femur against the acctabulum. As such they give
information as to the effect of nearby movement on
scatic and lumbar nerves and therefore, If positive,
indicate that to nerve tenston has been added second
ary inflammation The combined mformation of the
leg tests serve to influence both prognosis and treat
ment

The informatioa secured by wspectron and palps
tion 1n the prone posioa gives & wealth of signif
ant mformatron (Figute 30 A and B) These
particular findings have gone far to establsh the
definste pattern of symptoms found mn the Postural
Complex

The first of the companioa figures (Figure 30A)
identify key powts of surface anstomy The spioouws
processes of the vertebrae can be localized for de-
scriptive purposes as follows  The 7th cervacal at
thcbascoftbcncdclmﬂwlongcs“pmouspmcm,
termed the prominens With the arms at the side,
the outer border of the scapular spine and the 1
ferior aagle of the same boae are spproxumately at
the same level as the 2nd and 7th thoracic vertebral
spinous processes respectively The lower margin of
the last foatmg 12th rib sccurately demarcates
the 12th thoracre vertehral spinous process, and the
one fust below s the first Jumbar spinous process.
The sacroiluc dimples are at the level of the 3th
Inmbar spinous process, and points between these
two are loclized by counting upwards or down
wards The diac crests and the relaton of the soatic
foramen to the wichual tuberosities sre adequately
lustrated 1 Figure 30A. These key points localme
the postive findings indiahing the inflammatory
reactsons 1 the subcutaneous Hssues nerves pmscles,
Ligaments and jounts (Figute 30B)

Starting from below upwards, the Jumbosscral
Line 13 palpated. In a great number of cases there ¥
2 defintte thickening at the base of the sacrum be-
tween the two sacrodiac dimples This may be
localued or extend laterally just below the ilic
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crests, and may be etther confluent or duscretely
nodular The common central lumbosacral fibrositus
may extend mto the neatby comers of the gluteal
muscles causing a simulated or pseudo-sciatsca. Pal
pation when continued above the lumbosacral level
may demonstrate unt or biateral lumbar muscle
spasm. When continued below pressure may demon
strate um or bilateral gluteal muscle spasm, intens:
fied by pressure over the saiatic openings

Palpation 15 continued upward o both sides of

the spuous processes  But 1n the vast majonty of
all cases, there 15 scant fibrositic thickening until one
reaches the level of the second thoracc spinous
process  From this point upward to the 4th cervical
process there can be found 1n a great number of
ases an oval fusiform central cervical fibrositic
thickening frequently extremely painful on pressure.
Extending from the upper border of this thickening
laterally to follow the upper border of the traperius
are thickenings which may be confluent or nodular
At this pomnt 1n the examimation the upper border
of the trapezrus muscles are grasped to determine 1f
there 15 muscle spasm While the tendency toward
nerve tenston 13 almost equal 1n both sexes the fibro-
siic thickenungs are predommately female The
proae eaminztion 1 concluded by localizing the
affected nerve roots

The Finger Fork test dettves its name from the
use of finger tip pressure to the sides of exch spous
process by the extended and forked index and mid
dle fingers Thus pressure 13 applied from below up
wards at porats about two 1nches from the mid Line,
The Sth, 4th, and 3rd lumbar etc,, are tested 1n tum
#ll the way from the lumbosacral Line to the cervico-
ocaprtal junction at the base of the skull When a
tender zone 1s found at any level, lumbar thoracic,
or cervical, the tenderness of the two sides 1s com
pared to determine whetber right 1s greater than left,
of vice vefsa.

The Newsrologrcal Examination unless there are
specal wndications, consusts of noting any changes 1n
reflexes—knee bheel ankle clonus etc. Should the
Ppatient complain of sensory changes—numbness, tin
glogs, burnings etc  these are mapped with cotton
#pplicator and pin pricks In the greater number of
these patients extensive neurological examinations
bave been made elsewhere by competent neurolo-
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gists or neurosurgeons with conflicting findings and
dragnoses

The next point 15 the Radiwological findings ord:
nanly humuted at the tume of first examungtion to an
exact determination of the difference in leg lengths
This has been described 1n detail tn chapter six

The postural examunation continues with a de-
taded examunation of the feet and legs in the Stand
ing Posiion  As developed 1 this technique, the
standing examunatioa 1s divided soto three phases

1 Footand leg alignment.
2 Foot Contour
3 Specnl tests for inward rotation

Before attempting to determune devistion oae
must esteblish an 1deal or standard posihion, not
necessanly & normal one For this term, as ordt
nanly used, describes the majonity or average of a
large number as 10 normal weight or height. Since
postural fauits are almost umiversal, a normal or
average would therefore be 2 foot and leg showing
varied degrees of ymbalance. An 1dezl, on the other
hand, s an artifical standard 10 which there 1s
Little or no deviation 1n wetght beaning lines

In 2n 1deal position the feet are straight ahead,
netther outtoed nor intoed wath their nner borders
parallel. At the seme time they are tn the positton
of straight hine weight bezring, nesther inwardly nor
outwardly rotated. With this imaginary line 10 mmd,
the first pount of examunation m the standing post
tion consists 1n determining whether the patient has
relatively straight legs or whether there 15 torsional
deformity 1n etther upper or lower segments of the
lower extremities Next, habitual standing position
1s determined viz,, the deviation of the foot and leg
from the combined straight Iine position (degree of
wmntoeing or outtoeing}

The next pownt of the standing examination con
sist3 10 determining foot coatour or shape The 1deal
foot 15 certainly not a normal one The 1deal foot
should have the mner border of the long arch well
clevated and all of the toes 1o the strught hine ana
tomucal position, From thus anatormucal or ideal
standard of contour the great majority of all feet
vary greatly but an be dinided wmto two man
classes  Fist, the weak, relaxed, or flat foot (pes
planus) a0d second, the opposite extreme, the ngid
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Figare 31 The General Unrversal Blmanual Rotatoey Test.

hollow or claw foot (pes cavus) characterized by a
long arch that 15 lugher than the standard. Sumple
wspection should determine whether the foot be-
loags or tends toward the weak (flat) or high
arched types  Not oaly are there innumersble vama
tions but got wfrequently the feet in the same pa
tient may vary grestly For example, oae foot may
be high arched with a complete retention of sym
metry whule the other may have 2 lowered or even
fisttened long arch. The influence of this iadrvidual
varztion il be discussed later Whatever the foot
contoar or correction, 1t 15 the degree of nward
rotation that 15 of prime importance

The mechanics and apperrance of rotttory um
balance have been previously described and dhus
trated (Figure 24) By means of Specl Tests, the
degree and character of rotatory deviation of each
leg must be tested separately in the standing posi
tton. For thss purpose the General Bimsnual Rote
tory test 15 roatinely used (Figure 31) This 1s based
on tbe physiological phenomenon that has been
previously described, pamely that m the weight
bearing position every rotatory movement of the foot
canses an exactly corresponding degres of rotatron

n the entire Jower extremities, from the ankle to
tbe hip joint But the test stself 13 based oa the
exact converse of thus principle, namely that m the
standing positron every rotatory movement of the
leg causes 1 corresponding movement of the foot.
The leg to be tested 15 grasped firmly by both
hands st the knee jount and then rotated outward
In order to perform this test satusfactonly it may be
necessary to request the patient to shift the majoc
portion of huy weight to the opposite leg to elimmate
the fixation that sccompanies full weight beanng At
the same tune an assistant may be required to place
a finger on the outer border of the foot to block the
tendency of the foot to slip cutward as this move-
ment 15 performed As the leg rotates cutward loogt
tudinally the foot rotates correspoudingly m the
transverse plane. As an sccompanument, weight will
shift from the inner border of the foot to permut an
elevation of the depressed long arch. Although this
will not occur completely m flat  feet, where there
1$ 2 major retention of symmetry the long arch will
unmedutely spriog back into the anstomecal post
ton. With this, malleolsr distortion disappears at
the ankle joint with the ioternal malleolus moving
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Figure 33 Certrn Common Types and Locations of Foot
Callouses.

knee 1$ then roteted slightly outward and st will be
found that there 15 an immedute relaxatron. Fre-
quently the rotatory change needed to effect this
mmay be very slight. Y ¢t cven thus slight rotetion may
be the cause of distant symptoms

Examination 1s concluded by a seties of observa
trions and measurements made 1 the Sitting Posttion,
In this posttion the dutortsons that accompany
weight bearing tends to dusappear permutting the
foot to assume the anstomical or ldeal standard to
be approximated by correction.

The first pomnt 1n this portion of the foot examina
tion 13 & description of the presence or absence of
postural foot (sboe) deformuties, thewr type and
seventy It s recogareed that there is ¢ lerge number
of congenital anomalies that affect the feet, but this
1 4 specal problem not pertusent ta our considera
tions Thus does not apply bowever to & multitude of
shoe deformtties that may complicate the problems
of foot correction

The presence ar absence of bunuons (Hallux val
gus) should be listed and whether they are sumple
exostoses or boay overgrowths sccompanted by angu
latioa. The promunence of the wternal surface of the
first metatarsal head should be described together
with the locatsoa and type of exostoss (bony proms
nence) present, (lateral, dorsal, or 1 combination)
and whether this 15 sccompansed by secondary 1o
flammation of the overlying burss. If there 15 angu
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Isting adduction the extent should be noted, vmz.,
whether mild, moderate, or severe, and the offect
of ths displacement on the remaunder of the small
toes In cases of maamum sevenity the large toe may
overlap to Jie over or under the first small toe. The
signtficance of major deformuties on corrective pre-
cedures will be discussed later

A bunsonette (tadors bunson) 1s an enlargement
oo the lateral sutface of the head of the 5th reta
tarsal. It derrves its name from the sithing crossed
leg position habitually used by tadors 1 which the
weight falls for long periods on the outer surface of
the foot. Although this hes given this deformuty sts
name, actually it 15 an extremely common lesron al
most wvarably due to il fitting shoes

Foot allouses furnish conclusne evidence of
cither past or present shoe pressure or devitioa 10
weight bearing stress (Figure 33) Their presence,
type, and focation should be noted, whether they
are plantar dorsal, or interphalsngeal, Toe callouses,
except those of the plantar vanety are mvarnably due
to shoe pressure and the greater mumber will disap-
pear prompily when shoe pressures are removed
There are, however a fen 1n which loog contrued
shoe pressure has remlted 1 the development of &
small underlying needle-like boay exostoses  Certan
of these require that the nterphalangeal exostoses be
removed before relief can be obtained.

Visual mspectron of the foot 1n the Sttting Post
tion mow concerns rtself with the under surface. At
this pomnt finger preysures are used to confim the
findings of abservabion to determune localired pan
ful pressure pomats These may be found under the
heel, long arch, urntmypomtmﬂmmtcnorudl
segment. The presence of plantar allovses theit
type and locttion 13 noted. Ideally bat certanly not
normally 1n the fermie foot when it 13 clevated to
eye level, there 15 2 conaave elevation 1n the central
pottion between the two soterior pomnts of the
wesght beanng trpod, vix., the beads of the 1st and
Sth metatarsal bones With descent, and its jovan
able sccompanument toe contracture, clevation of the
foot to eye level will reveal that with centrat meta
tarsal descent, concavity has been replaced by coa
vexty (Figure 34, A end B) Thus centra] ares, 2
resalt of nternal weight devition, 1s occupied by #
sertes of duscrete or beavy conflucnt plantar callouses.
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tightness as allustrated 1n Figure 34E The pouwt at
which this occurs 1s noted as to whether right angle
position 15 attasned If the heel cords are too long
23 1n chuldren, or too short, the degree of discrepancy
from the right angle 15 noted (5 10 15 ) Each
foot 13 tested 10 turn and the results tabulated for
use 11t later correction Thus test 15 smportant 1n that
uncorrected heel cord tension may lock the foot 1n
the terngl rotatory deviation causing symptoms
The clintcal evaluaton of all of these findings will
be constdered 1 the chapter on Individual Correc
tion.

The final step of the foot examunation 13 the prep-
aration of the mndividual Foot Meaasurement Chart
Thus 1 1n essence a record of a series of foot measure-
ments requred for thrs different technuque of fixed
postural shoe correction. Other worhers 1n this field
may wonder that this relatively simple procedure 13
sufficient. It 1s recogmzed that many prachtioners
use more complicated methods, such as foot casts,
arbon tracings etc  Casts record oaly prumary
defarmmties much as do prelimmary mouth impres
stons of the orthodontist before correctrve measures
bave been applied. Moreover they accumulate rap-
1dly cnnot be made a part of a permanent record,
and in genenal are without useful purpose.

As the prime purpose of this method of correction
s to shift weight bearing lmes the onigtnal faulty
position 1s only a starting pomnt for correctron The
Foot Chart that contans these measurements re-
quires, for its production, only a blank sheet of
paper and & fountuin or ball pomnt pen. It will be
demonstrated later that from these charts are deter
mined not only the type and size of the vrrred cor
rectrve devices to be used, but their ultimate posttron
m the shoe  All data that may influence both tenta
trve a0d final prescriptions for each ndividual foot
1s catered on this chast, providing a permanent ref
erence recosd. The details by which this series of
measurements 13 made 1s described 10 the senies of
Mlostrateons (Figure 35 (1 10])

Certan sslient points must be emphasized. First,
the metatarsal heads are located by thumb pressure
on the plantar surface of the foot As will later be
demonstrated in detal, where there 1s metatarsal

descent and metatarsalgra, this exact point must be
located with extreme accuracy by determuning the
exact pont at which thumb pressure produces the
greatest straightening effect for the toes If the pres
sure 15 made either too far forward or backward
there will be little or no effect on the adjoining pha
langes When this precise pomnt 15 located a linear
transverse mark 1s made just in front of the thmmb
(Figure 35 1) Two longitudinal macks gre made
at right angles to this, the internal oae directed to-
wards the interspace between the large and first
small toe, and the external one towards the inter
space between the third and fourth small toes (Fig
ure 35 2 and 3) In this maaner the anterior por
tion of the weight bearing tripod, the head of the
1st and Sth metatarsi are demarcated The foot 13
now placed downward on the chart paper and the
mark just made makes 1ts appearance by mk transfer
(Figure 35 10)

The next mark 15 & perpendicular dropped from
the posterior end of the internal malleolus (Figure
35 4 and 6) Radiographnc studies demonstrate
that the posterior edge of the internsl tibual malleo-
lus corresponds to the anterior margin of the tuber
osity of the calaanens The heel mark 1s made at the
enct pont of skin contact with the chart paper
(Figare 35 5) From this pomnt all other measuce-
ments are computed Another perpendicalar mark
1s made just back of the head of the 1st metatarsal
(Figure 35 7) Now the mside, outside, and front
borders of the foot are outlined (Figure 35 8 and
9) The foot chart 1s a mirror image of each foot
as 15 the upper inner surface of the insole of the shoe.
The exact measurements of the size and shape of
anterior and long and their respectrve distances from
the heel, constitute a perroanent record furnishing
wformation essentul to the techmique of fixed pos
tural shoe correction

Additional imformaion sach as & radiographic
difference of leg lengths shortness of beel cords,
torsional deformities pecaliartties of metatarsal de-
scent etc are emiered on the foo! chart a5 sup
plementary snformation It will be foand that all
sach mformation may infixence both tentasrve and
fimal prescrsptions for fixed postnral shoe corrections
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CHAPTER NINE

The Sustable Shoe—The Reenforcement and Outside

Correction

s sas BEEn demonstrated that a great variety of
symptoms stem from primary postural deviation of
the foot, with secondary changes in the superstruc
ture Therefore, postural shoe correction 1s the most
umportant single step 1n the reversal of senal dis
tostions The corrected shoe must have sufficient
structural strength to continuously block internal
rotabon of the fect and legs, and this camnot be
effected by the measures now commonly used,
namely flexible shoes, movable arch supports or by
mantpulation or exercises alone.

This dufferent approach can be logrcally drvided
mio two distinct categonies The first 15 concerned
with the selection of the switable shoe, its plastic re-
enforcement, and subsequent outside correction of
the sole and heel The second phase 1s the indrvidual
correction of this speaslly prepared shoe

Since no two patients are exactly alike, and all too
frequently the legs and feet of the same mdividual
may differ copsiderably fixed postural shoe correc
tion bas come to be highly individualized, not only
for the different pattents but for the two feet of the
same patient. This corrective mechanism has been
compared to a chamn, the strength of which 15 deter
mraed by its weakest link. Consequently every phase
wn the series of corrective steps 15 relatively 1mport
ant,

As 2 starting powot a suitable shoe having suff
aent builtn structural strength 15 selected  Such
shoes orust not only be properly fitted, bot should
have as an ntegral part of their construction, & ngid
steel shank and a long counter It 1s not pertinent to
out considerations to attempt to describe the almost

tnmumerable types of shoe construction. They can be
divided iato three genenal dasses—flexible, semt
flexible, and r1igid  Suxce oaly ngid types can satis
factonly withstand werght beanng stress a technique

of recognitron 1s illustrated (Figure 36 A and B)
as well as simphfied non technical termmology for
the use of practitioners interested n the problem
of shoe cotrection (Figure 36 C and D)

Suitable rigtd shoes can be described as having two
parts a sole and an upper The sole, or weight
bearmg surface, ordinanly consists of an inner and
outer layer between which 1n the posterior portron,
13 2 reenforang rigid shank (Figure 36B) The up-

segment of the shoe 1s affixed to the sole and
designed to hold the foot 1n positon  Sumilarily 1t
2150 consists of an 1nner and outer layer and between
these 15 interposed m 1ts posterior portion, a shffen
g device or heel counter  In the best types of
shoes this 15 considerably longer on the inside border
than rt 1s on the outside, ending just short of the
weight bearing portion of the sole (Figure 36B)

Rigidity of the shank and counter reenforcermnent
of any shoe may be tested by the following simple
procedures  The shoe 15 placed on a flat surface and
downward pressure 1s made by the extended fingers
at 2 pownt just n front of the heel. If the shoe
buckles 1 the center and the rear end of heel tilts
upward, the shoe 15 either wathout a shack or has a
flexible or semt flexible nadequate one (Figure
36A) If bowever extended finger pressure in the
same manner and at the same location 15 withstood
without any movement whatsoever of the sole or
heel, shanl construction can be considered as ade-
quite (Figare 36B)

The strength of the counter must be tested not
only for adequacy but for length as well to deter
mine whether this stiffening extends far enough
forward on the inside border of the shoe The vast
majonty of men s and children s shoes are made with
short counters automatrally forang elimunation of
many of these for correction. The greater number of
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Figure 36. Tests and 8 Sunplified Termmalogy far the Surtable shoe. A Test to demoastrate structure]l weakness in
thoes B Tests deronstrating edequate strength in shoes. C. Sumplibed termmology for the upper ™ D Stmplified term-
wology for the sole.
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Figure 3° Examples of Suitable Dress and Walking Shoes of All Ages.

women s walking shoes have built in long counters
as manufacturers have found that this grves better
support and fit to the smaller and more slender fe-
male foot.

A number of commercial brands of surtable shoes
baving long counters and nigid shanks are illustrated
(Figure 37) and a list of examples 15 appended *
If certain trade names have not been included, this
oversight 1s not intentional as many of these may b=
equal or even superior to those listed

Because of its clinkal importance one cannot quit
the subject of shoes without discussing an extremsly
important phase-—the relation of correctrve shoes to
the style complexes of women This 13 understand
able particularly since many exponents of shoe co
rection demand that women wear shoes that bear a
distinct resemblance to those worn by school boys
A fou elderly women made desperate by foot pan
may wear this type of shoe but a great number ot

For Men  Flomsheum (custom loa counter type enly) 1

Thompson, Smuth Syncroflex, W ght Arch Presener
{loag cuumer type only )

For Women Com entronul Orthopedic hpes Miller Foot
Defender | Sabel, etc Serm-sybe and Dress  Mulker Foot De
fesder Selby Matrrx, Drew ctc

For Caldren 1 Sabel Child Life Picd Paiper etc

adult women of all ages w11l endure the agonies of
such pamn rather than wear ugly shoes One cn
sympathize with this attitude as all too frequently
such shoes are incongruous with style In the past
few years a concerted demand for better styling,
arded by the armed sen ices endorsement, has forced
many shoe mamuifacturers to fabncate better looluing
shoes

In practice 1t has been found that certain blocks 1n
psychology can be overcome by education. Furst, the
fermale pavient must be warned that she cannot wear
high-heeled dress shoes continuously In certain re-
sistant cases one must be satisfied of the 1ndinidual
will wear corrected lower heeled shoes for prolonged
weight beaning  In a great aumber of these the
relief expenenced 13 sufficient to affect a camplete
change of attitude In practice st has been found
that 1f a dress shoe ts corrected for sithing down
purposes at the same time that the patient 1s given a
fully corrected walking shoe many women will con
sent to the weanng of both Psychologic resistance
1s lessened if the patient leams that personal appear
ance 15 aided by tmprovement 1n body posture

Not only must the shoe be of suitable construc
tion, but 1t must be properly fitted It can be sud
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Figure 38. The Fiting of Shoes. A (Upper) Extermal evi
dence of improper fit—"leather loop pressure. B (Lower)
Externtl evidence of proper fit.

without fear of contradichion that faulty fit 15 the
rule rather than the exception. Unless the shoe
snugly bngs the beel, paricularly at its parrowest
posterior pomt rotatroa cannot be controlied. Errors
10 width and length however more than any sugle
cause, wre productive of the shoe deformrties from
pressure (buntons, bunsonettes, hammer toes cal
louses, ctc.) The pnme coanideration of fitting
shoald be to note the postton of the 1st metatarss]
bead {Atrow Figore 38A) If the is st the same
Jevel as the inner flare of the shoe, the wideast part
of the foot 13 properly placed to comade with the
widest part of the shoe. If the shoe 13 too short, the
foot will project over the sides of the sole causing &
‘leather loop pressure effect. If the head of the 1st
metatarsal Lies at the exact apex of the wner flare
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(Figure 36D) at the moment of full weight besr
ing expansion, the upper will not project over the
sole (Figure 38B)

The next succeedmg step 1n the serses of correc
tion 13 the plastic reenforcement of the suitsble shoe.
It has been demonstrated that 1n walking each shoe
must altemately sostamn the full body weight. Toas
of weight per mile cannot be contained wrthout
structursl breakdown even in the best of shoes. In
fact thus led to the conclusion that shoes were only
stiffened leather bags

The recogrution of this basie structural weakness
led to the technique of plastic reenforcement for
all shoes as 2 structural prerequusite. It 15 this par
ticular feature, more than any otber that different
ates this method of correction from other types Shoe
reenforcement was started early 1in 1947 when it
was realized that even the best long countered shoss
broke down. An office asustant, having had ex
pettence 1 mirplane construction, suggested that
addrtional structural strength might be afforded by
addition of plastics However the plastic technuques
used 1n auplanes require high temperatures, obvi
ously unsmted for leather shoes Coasiderable ex
pertmentation bas finally resulted 10 the development
of a satufactory inside counter or  shell

There has already been described the stiffenmng
devices, or counters, for the wner postenor border
of the upper coastruction of shoes These are of two
types, long and short. Structurally these are com-
pletely inadequate to sustamn prolonged and end
lessly repeated weight beanng thrust of interntl
rotation  With thus technrque of plast reenforce-
ment by the addrtion of the inside counter or shell,
the structural strength of the shoe 15 mfinttely 11
creased (Figore 39) In fact, repeated inspertion
of shoes showing extreme wear revedled that the
shell bas remaned refatively intact. This reenforce-
ment 15 applied indiscnminately to all shocs ap-
proved for catrective purposes. It 13 therefore not
20 wndividaal correction, but 2 supplemcatary o
provement to the fabrication of shoes. The actus!
techique of nstallation as currently used wall be
described and dlustrated.

A fiberglas cloth has been found to be an mds
pensable binding agent for the combmed plastics *

* Fibergles cloth—Bolt meterlal—besvier weight type—1No-
182 1438, Mfgr Owens-Comnng
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Fiberglas shell

Sole of shoe
1

Figure 39 The Fiberglas Shell or Inside Counter

The maternal used 13 of the closely woven type re-
sembling heavy glisteming white satin The tighter
and heavier weaves have been found to be prefer
able to the lighter weight loasely woven ones which
not only tend to fray at the edges but fail to hold
the plashic bond. In actual practice the fiberglas
maternd 15 umpregnated i water and by means of
an arbor press and stamping dies six stzes of fiber
glas, all of the same basic shape, are cut (Figure
40A) This method 15 deadedly preferable to hand
catting with sassors as fiberglas dust may be ex
ceedingly irmtant to the skin of many ndividuals

A sustable size 15 selected, one that 1s shightly
larger than the arex of the shoe msole and three
Layers are then stapled together at the front and
back ends (Figure 40B) The smooth side of the
staple 13 always placed upward to distinguish the
nght from the left of each patr after chemucal treat
ment The three layered inserts are then placed 1n
the shoes for sizing and beveling  Stzing conststs
of marking the 1nside flange border and the outside
€ar or heel flange with a glass or wax penal so that
they extend about one-half inch sbove the inner
sole of the shoe (Figure 40C) It has been estab-
lubed that the fiberglas insert should not extend

further than a point one half inch short of the meta
tarsophalangeal junction When 1t 15 extended be-
yond this pomt 1t elimmates the bend of the shoe
at the line connecting the wnner and outer flares of
the sole, the metatarso-phalangeal junction, causing
1 wooden shoe effect

Each stapled three layer imsert 15 removed and
trummed along the line previously marked by the
glass or wax pencil. The edges are then beveled by
tnmming the under and succeeding layers to elimin
ate terminal ndges (Figure 40D)  After this pre-
Liminary fiting the chemical plastic compound 13
prepared the proportions of which are illustrated
(Figure 41) The components and properties as de-
veloped for thus purpose are described by Steinman®
as follows

“The use of Postarex as an integral part of shoe cor
rection 1s an adaptation of high strength products as
utilzed by the areraft industry The use of glass fiber
reinforced plastscs has been widely accepted because of
its high strength, impact reststance, moisture resistance
and dimensional stability for sach applications as auto-
"% The Thalco Company  Stewnman, Robert PhD  Consult

ing Chemist, 765 So Harvard Boulevard Los Angeles 5 Cali
fornur.



Figute 40 The Flberglas Base of the Inside Counter (shell)

mobile bodies, boats, fithing rods, furnuture and airplane

“There are three integral parts composing the Pos.
turex system. The Postorex resm (Selectron) Is a specul
formulation of polyester resin This material contamns
styrene a3 a cross linkmg or thermosetting agent  Under
the influence of the Garox BZP and Ganko 100 the
Posturex remin sets up hard and becomes the structusal
und. This hardentng action changes the Postucex resmn
from 1 liqud to & solid. The embedding of the glass
fibers 1n thu iqud renn before 1t hardens umparts the
deured strength charactersstics to the reun. A commoa
anslogy for thus process 1s the remnforcing of concrete
with steel bary and wire

“The Posturex reun 13 an alkyd resin based on glycols
and unmtorated dibauc aceds This alkyd s then dis
solved 10 styrene monomer to produce & nseable liquid
materral. Garako 100 13 an accelerator whuch 1s added to
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A (Upper left) Prelimunary assembly of the different
nizes of fiberglas inserts. B (Upper right) The stapling of the three layered insert. C (Loxer left)  Sinng the isert
to the individual shoe. D (Lewer right) Tnmming and beveling the insert.

the resin at the ime of 1ts use to sccelerute the cure of
the resin 1n combtnatron with the Garox BZP whwh Is ¢
peroxide catalyst. The Gamko 100 speeds up the atalytic
actlon of the Garox BZP on the Posturex reun. (A note
of caution  Garax BZP and Garko 100 should pot be
muxed together prior to the addition to the Posturex
resun Thes could cause a fire. Bach ingredsent, that o,
the Garako 100 and the Garox BZP must be mixed mnto
the resin separately just prior to we )

Garox BZP 13 a dspersion of 2 peraxide in a nemtral
crrter which faalitates the case of soluhon of ths atz
Iyttc agent 1o the Posturex resin. Under the nfluence of
the Garako 100 and heat the Garox BZP breaks down
mnto free radwals which m tumn react wrth the sctrre
phases of the Posturex resia and hardens the Posturex.

“The following table contains typrcal physrcal proper
ties of the glag renforced Posturex structure
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Figure 41 The Preparation of the Plastic Chemcal Compound,

Flexural Strength (bending) 60 000 pt
Compressrve Strength (crushing) 42,000 pst
Tensile Strength (pulling) 45 000 pst

Impact Strength (Ibs inches of width) 20

Mossture absorption % (after 24 hrs.) o1

The muxture 15 prepared 1 a flat cke tin which
his been hined with heavy wrapping paper so that
the left-over hardened residue may be discarded The
basic plastic (Selectron resin) i the desired quan
tity must be placed 1n the pan first and then 10 tum
the two atalysts (Garox and Garako) must be
2dded separately and only after each has been thor
oughly stirred 1nto the solution. As mentroned by
Stenman, they must never be added durectly to each
other for when so combined they form an explosive
compound

The proportion suggested (8 oz Selectron to
115 t5p of Garox, and 2 tsp of Garako) has been
found to be satisfactory n produang an optimum
Bluish gray compound  Slight varation 1s permuss:
ble if nccessary  Each pair of shoes requires appros
mately one ounce of the reenforcing plastic

The stapled inserts are unmersed for several mun
utes 10 the plastic mixture untl thoroughly unpreg-
nated (Figure 42A) They are then grasped by
surgical forceps and hung above the pan to allow
excess chemiaal to drawn (Figure 42B) They are
placed on paper and turned over as often as neces
sary to elimmate all excess plastic (Figure 42C)
The thoroughly dried, but stul flexible mnsert s
folded once, held by the surgical forceps as illus
trated, and placed 1n coatact with the upper pos
terior surface of the nsole of the shoe (Figure
42D) It 15 now moved ato optimum position, at
the same time brushing away any interposed air
bubbles between the insert and the nsole  Should
even a drop of excess plastic be deposited outside
the area to be reenforced, 1t should be removed 1m
meduately by s cloth dipped in acetone  Unless this
1s done whale the plastic 1s still pliable, it w41l form a
hardened mass that can oaly be removed by grind
ing a haxardous procedure that may cause damage to
the 1nner lining of the shoe

Although this particular fiberglas plastic process



Figure 42 Chemical Treatment of the Shall (Inude Counter)

A (Upper left) Impregnatrop of the fibergles invert.

B (L pper right) Draning the excess plastic fluld. C (Lew v left) Drying the plestic tnsert, D (Lower right) Place-
ment of the plestic insert,

1s technucally 2 cold  one 1t 15 30 oaly by compan
soa with others requunng high temperatures Unless
the plastic mserts are dried by los best they wall
remain sticky for days and cannot be gnen final
processing or gnndiog. To faabitate the drying
process a sumple wooden box bas been lined with
asbestos shecting end wired for the mstallatioa of
overhead 1nfra red lamps (125 or 250 watts) (Fig-
ure 43A) The shoes contammg the momst mscrts
are placed about two feet beneath the heat lumps
wrth the anterror portions projecting beyond the beat
zones The thermometer should not exceed 135

Fahrenhoit as greater beat may canse shrinkage or
crackmng of the leather Ordinanly a two bour beat

treatment 15 sufficient to dry the mserts, the tme
nterval as 2pplied here being controlled by an auto-
matic umer (Minneapolis Honeywell )

During the process of drying, the upper surfsce
of the msert 13 repamted several times with adds
tional layers of the plastic chemical compound, (Fig-
ure 438) Partscular atteatioa ss directed toward
heavily coating the points where there s & change
1n diection—the bases of the mner and oater
flanges. Rebeating 13 necessary after esch pantmg
In the end the fiberglas shell or wner counter mist
be thoroughly dry and have a glassy blwsh gray

IPMC-
The final processing of the dned shell consists
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Figure 43 Low Heat Treatment ( Cold Techmg
A. The asbestos Jined beat cabunet and automatsc tic
(Froot Panel Removed) B Repawmting the doping |
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"as.

Figure 1 The Fmal Procesnog—The Smoothing of Rough Edges. A. Power drrven

(Hol gun) specislly dengned burr B Grinding the edge of the outer bee] flagge C

Grinding the edge of the taner loag arch flange D Removal of fiberglas dust by
ucHon.
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~———<tere

Shoc with markedly unbalanced heel

70 be

ground off

( |~ Frere

Shoe with balanced heel

Shoe with slightly unbalanced heel

Shoe with balanced heel

Figure 43 The Rewognrtion and Correction of Antero-Postetfor Shoe Instability (Unbalanced Heels)

1 smoothing the rough edges For this purpose
power 1s furnished by a Black and Decher ball
bearing holgun (Figute 44A) From expenience
this heavy duty type has been found to be vastly
supertor to the ordinary small household bronze-
beiring types The grinding operation, formerly a
tedious process has been facilitated by two modifica
tons  First, the revoluttons per munute have been
txreased from the standard 23 24 hundred to 34 36
handred, and second, s specral cone-shaped burr
bead has been designed having a long shank per
futting use 1n forward pounts nside the shoe * The
saw-toothed front and smooth base of the grinding
bead prevents scuffing of the nside lining of the
shoe from nadvertent contacts  Starting at any grven
pount, the circumferential borders of the insert are
ground until there are no rough edges ( Figure 44B)

* Loog shanked grinding burr (Severance) —Special destgn

Company 439 No Bedford Ave Beverly Hilly, Cal-
fornua,

Particular attention must be paid to the outer heel
flange as any residual roughness may cause irmta
tion (Figure 44C)

Fipally the powder that accumulates from the
grinding of the edges 15 removed by vacuum suction
(Figure 44D)

Once the swtable shoe has been reenforced 1t
must be tested to eluminate built in or factory insta
bility For quite naturally rotatory deviation can
not be blocked by a shoe which rocks fore and aft,
or from side to stde A techmique for determuning
these defects and their correction 13 sllustrated (Fig
ure 45) This figure 15 particularly concerned with
antero-posterior  rocking  or instabdity but lateral
1nstability 1s determined 1n exactly the same manner
by roching the shoe from side to side The shoemaker
15 1astructed to correct gross inequality by inserts
and munor defects by grinding Three different
types of wedging corrections are applicd 1 this
specralized techmique, namely snside, outside, or
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Left Shoe
(inner border)

i Wedge
Outer gole

Right Shoe
(inner border)

46A1

1 1 ]
L4 1
Outer sole E Wedge 4° E Insole

Left Shoe
(quter border)

Insole

46B-2

Wadge

Fignre 46 Certan common types of oatude shoe correctioms. A 1 The wide wedge before placement. A 2. The i
nde wedge /a s1tx B-2. The outnde wegde r uin

!
Outer sole
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Figure 46, Certan common types of ontnide shot cortectsons (cows) B-1 The outslde wedge before placement
The beveled metatarsal wedge /n st C 1 The shape of the beveled metatarsal byr before placement,
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Figure 46 Certaln common types of ontmde shoe correctoos
(roms) D Optimum position for the extra eyelet—opening by
lesther punch—eyelet 2od clamp below E. Closure of eyelet
using cobbler s damp F lawnde surface of closed cyelet /v sty

46D

46-E
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Figure 47 Unsightly Metatarsal Bars Left—Thomas anterior beel Right—Hauser comma bar

central (metatarsal) wedges The chinical indica
tions for each can be summanzed 1n outhine form as
follows Inside wedging (Figure 46At and A ) as
an aid in

1 Correction of all types of internal rotation of
the feet and legs except those of munor degree

2 Correchon of outtocing

3 Correction of inflammatory condition on the
nside border of the foot (bunions etc.)

4 Correchon of internal torsional deformities
(knodh knees)

Outside wedging (Figure 46B! and B?) as an
ud 1n the

1 Elrmnation of the over-correction found 1n
slight degrees of mternal roll

2 Correction of intoeing

3 Relief of irntative condition on the outside
botder of the foot (bunioncttes etc )

4 Correction of external torsional deformuties
(Bow Jegs)

Metatarsal wedging (Figure 46C! and C?) as an
indispensable aid to the relief of

1 Metatarsalgra and toe flexton contracture

Before describing each of these procedures atten
tion 13 alled to the fact that the outside sole correc
100 used for intoeing or outtoeing 1s by seemung op-
Potttes Intoesng requires external wedging, whereas
the opposite mechanism outtoeing 15 arded by inter
nal wedging

The illustrations (Figure 46 A! and A? and Bt
and By depict the size and placement of wedges
'-"-bcyucnmcntdbctwccnt}whycnofdnsolc.

It 1s our opinion that there arc certain common
crrors 1n the wedging of shoes such as glung them
to the outside of the shoe, or covering too small an
area  In both of these instances there 15 esther 2
falure o rapid loss of correction The recommenda
tion for sole wedging 1n the great number of pa
tients that have inflammatory conditions on either
the 1nternal or external borders of the feet (internal
bunions external bunionettes etc.) cea be briefly
summarized n that all exotoses are benefited by
shifting weight and shoe pressure away from the
nflammed area

It should be recognuzed that external wedging
tends to throw the foot into internzl rotation and
therefore additional compensatory correction must
be used inside the shoe to overcome thrs partrcular
thrust. It 1s also used 1n all cases in which rotation
1s shight, or where 1t 1s needed to combat the effects
of over-correction. In this particular technique ex
ternal wedging 13 used only occasionally whereas
internal wedging 15 almost 2 routine procedure Thrs
constiintes & radical departare from detorsional
technigues (Leutn Haxser atc ) who regularly
prescribe s a soxtine procednre the combimation of
the external uedging o the sole with imiernal uedg
ng of she beel It 15 believed that thys practice when
combined with the recommended flextble shoes af
most invariably locks the foot and leg m an 1n
ternally rotated posnion the one tbat 15 the canse
of the tarsed distant newralgras This nught be the
reason that practitioners wsing this method of cor
rectron seldom report relief of low back pam scr-
atica or spper root mexralgias from foot correction

An outside shoe corrective techmque frequently
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used 13 1llustrated 1n Figure 46C and ' namely the
beveled metatarsal bar This differs radically and
has been found to be infinitely superior 1n certain
respects to other unsightly types osually recom
mended [Thomas bars, anterior heels, comma bars
(Hauser) etc.}] (Figure 47) The beveled mets
tersal bar used 1n this techique 13 practically in
visible. It 18 fashuoned from sole leather approxi
mately 34 inch thick at its center portion, and bev
eled to & paper thinness at both snterior and pos
terior borders This 15 fitted to & pont just back of
the break on the sole of the shoe, viz., shghtly
posterior to the metatarsophalangeal line, glued and
fixed into position by clamps By weight transfer
metatarsal pain 15 relieved. Although otiginally re-
served for the more resistant cases it has been so
effective that 1t 13 now prescribed for practically all
cases having metatarsal pain at any point Stnce this
1s frequently an exceedingly refractory condition, the
aid furnished by this device has been of inestimable
value.

Rauing the mside border of the heel (Thomas
heels) 13 never used in this particulsar fixed postural
technuque,  Instead, great emphasis 1s pliced on
keeping the external heel surface level to eliminate
snstability at this very importzat point. Even when
the heel 15 not wedged internally the tendency for
the heels to  run over must be continuously checked
by heel cap replacement, as otherwise the shoe may
be completely thrown out of lwne, This 15 aggra

vated 10 all shoes 1n which the heels have con
siderable height (women s shoes cowboy and engt
neer boots, etc.) Heel tiling without shoe dustor
tion can be affected by the use of internal sponge
rubber beveled beel seats

The final point 1n the outside correctson of shoes
consists 1n insuring that the foot 15 held saugly oa
the prescribed mnside shoe correction To secure snug
ankle fit by adequate lacing, extra eyelets are m
stalled between the upper and the next succeeding
lower eyelet (Figure 46, D-E F) rather than above
the last eyelet a5 15 factory custom (Figure 36C)
The factory eyelet positron 15 most unsatisfactory s
it causes the top-most lace to strike the unprotected
dorsum of the foot. An additroaal feature ading
soug fit 13 secured by padding the tongue with an
2dhesive-backed felt tnsert. Its use 1s regularly pre-
scribed 23 saug laang may untate the unpadded
skin that covers the bony dorsum of the foot.

The use of the extra eyelets usually means that
the laces supplied with the shoe may be too short by
2 matter of 8 to 10 inches Therefore, rolls of laang
matenal and tips are secured 1n popular shades from
firms speaslizing 1n cobbler supplies.

The suitable sboe baring beenm carefally selected
reenforced and given certan specific oxtside correc
trons as described in this chapter 15 mou ready for
the next link 1n the corrective chan mamely the
mdrirdualized mside adistment of the sbos






SHOELACES
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Figure 49 Armamenterium—Matenizls and Toals Used for Individualized Inude Coerectron of Shoes.

Figare 50 Fabricating Tools Left to rght—Curved sclssors, besther eyelet punch, shoc caliper 4 and 12 inch raler,

hammer eyelet lamp cotter key puller for removing glued devices, closure damp for shoe lace tips, punch for smooth-

ing rough tnper surtace of eyelet, antomoure lubacation can used as contamer for rubber cement, stubby brush appl-
cator
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though foot pan 15 a considerable problem, we are
not nearly as concerned with this symptom alonc as
was formetly the cise In fact, by far the greater
qumber of patients complamning of distant and
varied neuralgias may be completely without foot
pan Once this was realized, the prime purpose now
1 the correction of internal rotation of the foot, the
tngger mechanism, as a means of correcting the
serial distortion that causes symptoms at single or
multiple Jevels In the final portion of the postural
eamnation (Chapter Eight) there was described
the detusled preparation of a foot chart  Because of
1ts importance this has been reproduced 1n summary
(Figure 48)  As will be seen this 1s not only a rec
ord of significant foot measurements but positive
information 15 added determiming both the tentative
(fist) and final prescriptions
Once the foot measurements have been made by
means of the foot chart, the reenforced shoe 1s now
ready for 1dnidual correction. The equipment
necessary to effect this 15 shown in the accompany
mg 1llustration and photographs (Figures 49 50 and
51) In Figure 49 examples are shown of the list
of matenals needed to correct any shoe, from the
smallest chuld to the [argest adult In actual practice,
pigeon holes were coastructed to contain the varied
dewices and materials In the accompanying photo-
gaph (Figure 50) the sumple mexpensive tools
needed for fabniation are shown * Finally (Figure
51) a slow-speed motor (1400 R.P.M.) and emery
wheel s shown, attached to the wotk bench A
metal hood 15 placed over the emery wheel to catch
the rubber dust that results from grinding devices
Bﬁhwﬂlmctlautmgmdwcuumdmcr The
lighter bose 13 the suction, while the darker hosc
atiached to the top of the tank delrvers air pressure.
The final cotrection of foot imbalance 15 affected
by a series of prefabricated resilient sponge rubber
devices (Figure 52) The best conssstency s one
nesther too hard nor too soft. The present series
e ospecully designed for the use 1o plastically
mﬂd shoes and are quite thin They differ
d:;:duﬂ"mmmd]wnmdmﬁgumsomhepm
from herdmare stores and fimms speculong 10 shoe
@aker sapplies. The sole excrptson 13 the spocially deugned

tos callper whach can be purchased only from The Posnural
Compaay 439 No Bedford, Beverly Hills, Califomus.

97
radically from other thicker types used for the fabrt
cation of removable arch supports that require ex
tensive grinding  Because of this basic thunness they
can be combined or buitup 1ato the numerous
combinations dictated by the definite findings of
examination. The eltmination of the varable factor
of grinding bas made sumple the duplication of cor
rectional prescriplions

OF THE SUITABLE REENFORCED SHOE

Figure 51 Motor Assernbly Slow speed motor and grind
g emery wheel, suction trap and vacuum cleaner
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Figure 32 The Three Types and Sces of Sponge Rubber Inserts. Beveled beel seats—1 3 3 7 Long arch supports—

14L&R 15L&R, 16 L & R Long arch adapters and children s loag arch supports, 11 12 Anterior arch supportt,

23 29 26 2 Antenor arch sdapters, 21 22. (Coerectrve devices are quite different from those med in the fabocation
of removable arch supports
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These sponge rubber devices * arc of three dis
tmctly different classes 1 beveled heel seats 2 long
arch supports and their adapters and 3 antenor
arch supports and their adapters each designed for a
speafic and different purpose. The beveled heel scats
and long arch supports correct the primary trigger
mechanism, the internal rotation of the foot The
beveled heel seat with its thicher nternal border
tilts the calcaneus or heel bone outward and conse-
quently the entire foot. The long arch support
performs the same function by applying upward
pressure to the inner border of the plantar surface
of the foot. The anterior arch supports have an en
trely different purpose, being designed solely to
elevate the heads of the 2nd, 3rd and 4th metatars:
(Figure 33) The prnnaples that guide the func
tion and placement of these devices can be under
stood by a study of thrs diagram.

Exch device and class have been given seral iden
tification numbers that faalitates the writing of cor
rective presariptions The first division, or heel seat
senies, are numbered 1 3 5 7 (the range from
110) the second division, or long arch devices and
their adapters are numbered 11 12 14L, 14R, 15L,
3R, 16L, 16R (the range from 11 20) and the
third division, or antertor arch support senies and
their adapters are numbered 21 22 23 25 26 27
(the range from 21 30) (see Figure 52)

Only the latger of the long arch supports 14s
153, and 16’ are differentiated for rights and lefts
All of the other devices are mterchangeable 1 that
they can be used for erther foot The reason for this
difference has been previously described 1n that the
highest point of the long arch, the talo-navicular
Junction (Figure 53 Medul view) 15 not 1n the
muddle of the foot, but 15 eccentrically placed at
the punction of the posterior and middle thirds of the
loag arch measurement. In addition to beng too
31;1:, the interchangeable type of long arch support

ers by having sts highest pomt erronecusly n the
muddle,

The actual selection a0d manner of placement
of these devices 15 ductated entirely by the foot chart
measurements The first prelminary or tentative
orrectioq 15 designedly a partial or under-corrected
au&})cﬂma: has taught us that an immediate

* The Fostural 439 N Bedford D
Halls, cals Compeny ad Dnre, Beverly
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full correction may produce intense aggravation of
focal or distant symptoms In short, fixed postural
shoe correction must be attained by easy stages In
the middle aged or elderly patient, or 1n any patient
where there 15 precedent nflammation the prelimu
nary correction should be worn unchanged for a
period of several weeks or at least until the symp-
toms of 1utial aggravation have abated

The foot measurement chart as prepared 15 actu
ally a murror 1mage of the plantar surface of each
foot, as 15 the inner upper surface of the sole of the
shoe For this reason measurements can be trans
ferred directly from the foot chart to the shoe. The
focal pornt 1s the heel mark at the posterior end The
length of the long arch as well as the width of the
antersor arch are depicted on the foot chart with
their respective distances from the heel mark.

Let us take the foot chast of Mr J A Smuth
(Figure 34) as an example. This patient had as
hus chief complamnts two extremely pasnful feet,
movable leg pains, and chromic Jow back pamn
X ray examination revealed left leg to be one half
mnch short as compared to the nght. Foot examna
tion revealed marked metatersal descent, toe flexion
contractures with localized pain on pressure over the
2nd 3td, and 4th metatersal heads

The preluminary or tentative preschiption made
on 2/28/53 was as follows For the difference in
leg length and outside shoe correctson a one-quarter
1nch left heel ruse To aid 1n the correction of se-
vere wmternal roll on the left foot, the woer border
of the sole was raised one-eighth inch. Both heels
and soles were balanced. For preluminary inside
shoe correction the following devices were pre-
scribed & number 7 beveled heel seat, 2 16 R and L
long arch support and & 25 sateror arch support.
The selection of the size of the particular devices
was determuned by placing them on the foot chart

The two shoes and the devices selected are placed
beside the respective foot chart as illustrated 1n (Fig
ure 35) a procedure termed the layout  For pur
pose of illustration let us take the nght shoe as an
example of a tentative (first) prescription, and the
left shoe as a fingl or permanent onc  Here, 1n the
case of Mr Smuth, since the right 1award roll was
slight, the tetative prescription became the perma
nent one. Routinely the first device selected for lay

OF THE SUITABLE REENFORCED SHOE
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Figure 53 Skeletal Structure of the Foot—Plantar and Medusl Views. Thbe relatron of correcthe support areas to the
welght bearing tripod.

out 1s the notched leatherord wnsert (Figure 35-1) of
a size adequate to cover the outer heel flange of the
plastic shell A beveled beel scat of appropraate size
was selected to fill the heel segments of the foot
chart, in this instance @ number 7 From the three
adult nght long arch supparts the number 16 was
found to be of approxumately the same length as the
measurement shown on the foot chart. For an an
terior arch support, the mumber 23 was found to be
of the same width as that shown on the foot chart
Finally a leatherord arch cover was selected and
tnmmed to adequately cover the mside surface of
the corrected shoe (Figure 53 right)

Once the layout 2ssembly has been completed the
shoe 13 ready to be marked for device placement
(Figure 56) With a shoe caliper, the length fram
the heel to the antenor arch lme 1s messured and
the nut tightened on the central bar This measnre
ment 13 then transferred to the msole of the shoc
by scratch mark 0 the manner depscted. Sumularly

the distance from the postenor end of the long arch
to the heel mark 15 measured with a short 3 to 6
mch ruler This measurement 13 likewse transferred
to the 1aside of the shoe and masked on its wside
border with a ball pomt pen. The use of the espea-
ally designed caliper has considerably facilstated the
process of antertor arch placement

We are now ready for the final placement of the
devices and their covers All are turned over and,
with the use of an antomotrve pressure lubricatmg
c2n and & stubby brush, rubber cement 15 applied to
both the undersurfaces of the devices and the upper
or 1nside surface of the shoes The cement, prefer
ably of synthetsc rubber st be allowed to dry uatil
1t becomes sticky or tacky Thus process of quick
deyiag can be hastened by the use of the compressed
air hose of the vacuum cleaner

The series of steps in the placement of the com-
pocent parts that comprse both tentatrve and 1o
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Figure 36. The Technkq

vised postural shoe catrections o single or multiple
combinahons are sdequately illustrated in the suc
ceeding set of figures (Figure 37 57A to F) At
tenhon should be alled to the importent tech-
niques of modification. In respect to the long
arches, one cardinal principle should be kept con
tiwously 11 mund, namely that once the overall
length 1s deternuned the highest pownt—the talo-
navicular junction, Jies exactly at the juaction of the
posterior and muddle thirds In fabricating the dies
for moulding the sponge rubber lang arch supports,
the hughest point lies et exactly the same point, viz.
the qunction of the posterior snd middle thirds.

To sccommodate the different sizes of feet, the
long arch numbers differ by approxumately one-half
inch, viz  the oumber 13 15 one-half mch shorter
than the number 16 the number 14 15 one-half inch
shorter than the gumber 15 Therefore, the number
14 13 one ch shorter than the number 16 To com

of Prel y
bine two long arch supports of different lengths take
one-third of the length differential from the pos
tertor potat of placement for the shorter arch sup-
port, and the hugh pomnts of each will comade
exactly (Figure 38)

An extremely umportant point of modifiation 13
concerned with the placement of anterror arch sap-
ports  Although there 18 coasidersble margn for
error 1n the placement of long arch supposts, the
rehief of symptoais 10 the antersor arch requires ex
act placement of supports The antersor arch Jocshiza
tion as determuned by the ordinary foot chart (mk
transfer) may not localize with sufient exsctitnde
the point of optimum support. For if 1t 1 too far
forward by as little as one sxteenth of an wnch, #
will actually incresse foot patn by pressure oa tm
tated structures  If on the other band, the antenor
arch 45 slightly i back of the proper posstrog, cen
tralrzed pain will continue from a Jack of elevaton
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Figare 57 The Technrque and Routine Order of Device Placement A 1 Applicatron of rubber cement to leatherold cover

for outer heel flange A 2 The leatherord cover 78 siw B-1 Doubled beveled beel seats (rubber) sa sitx—euperior view

B-2 Sime devices as 10 B-1—lateral view B 3 Same devices a3 10 B-1 and B-2—posterior view C 1 Combined doubled

Yoog arch SUppocts  siw—superior view C 2 Same devicet as 1o C 1—lateral view  C 3 Same devices asin C 1 and

C2 before placement with cross section through highest pownt. D-1 Anterior arch support (rubber) /u site—superior
view D 2 Same device a31n D 1—lateral vicw
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Correctrve devices

Anterlor arch No 75

Long arch Noe 14 16

Heel s2at Nos 3 7~~

ingole cov

37F

Figure 37 The Technique tnd Routine Order of Detsce Placement (cox 1) E—Single st of devuces (s
long and sntenor arch support} covered by leatherowd 1nsole—supersor view F—Douabled beel seats and |
ports with single anterlor arch support covered by leatherod Insole—superior view

The actual technique s tllustrated i Figure 59 A
and B Direct thumb pressure s made over the
central metatarsal region. If pressure 18 made tn
froat of or behind this exact pomt there 1s little or
no movement of the toes. Between the forward and
backward positton there 15 ooe fine poumnt that
awuses ¢ maxunum strughtening of the 1st, 2nd 10d

38 Rules for Plecement of Combined
Ihffereat Loag Arch Suppocts to Give Increased
Heght.

3rd small toes This pount s marked wit!
pen By means of a ruler used wn the m
n Figure 59B the cxact measurement

Stroightencd toes  Relaxed (or contract

Figure 39 Simplified Technkque for Check

Arch Measurement. A. Determinztion of opi

by thumb pregrure B Techraque for evact o
ot
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this point to the heel—in this case the line on the
ruler between the index finger and the heel (534
inches) Transfernng this measurement to a fixed
aliper position the onigmnal position 13 cheched  1f
it 15 too far forward it 15 moved back, and if short
of the optmum position, 1t 1 moved forward In
many cases relief may oot occur until the height of
the antenior arch 18 increased by placing an adapter
beneath 1t, (21 22) This predomunately female
complaint may not be relicved until the beveled
metatarsal bar 1y added to the outside sole correction

In the event that there s a continuation of recur
rence of symptoms tests should be made to determune
if there 13 1ncomplete correction or a sag 1n correc
tion from wear The test 15 10 reality quite simple—
1t must actually correct the malposition of each indi
vidual foot. Thus 1s based on the General Bimanual
Rotatory test, onginally described to determine the
degree of internal rotation of each leg By manual

Inrerna/

angulotion
Maximum inward Straight line
roll & angulation ™ "° welght-begring™
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rotation of the leg at the knee the deviation from
strught hine weight beanng can be determined 1n
shocs quite as effectively as without them (Figure
60)

If symptoms persist after correction, and the ex
amnation reveals that it 15 incomplete, then st must
be revised upwards This may involve a single ad
justment or multiple ones  If the mner borders of
the shoes have not been rased thus may be added
Heel seats and long arches may be doubled In short,
correction 1 increased by any and all means available

In the end the doser one approaches full correc
tion, the more one 1s likely to attain symptomatic
relief  Fortunately many cises may get sympto-
matic relief at a pount far short of full correction In
others in so<alled hair trigger cases a shght
under-cortection or sag 1n correction from wear may
etther cause continuance or recurrence of symptoms
Ordinanly recurrences are more promptly relieved

k.

Lxrernal
ongulotron

External roll
(Inner border —
levation

Straight line

to— —_—
weight-bearing

Fyure 60 The General Bimanuel Rotatory Test (Standing) for Determination of the Degree of Cortectron 1 Shoes.
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than the ongiml symptoms in that they are not
usually compheated by secondary inflammation.

If substantial benefit has been obtained by partial
correctson, oae should hesttate to iocrease it Not
mfrequently full correctron may upset a fine balance
and cluse a distinct aggravation  On the other hand
as has been mentioned, there are patients who must
be atmast or fully corrected before they secure relief
from their varied complawnts (Frgure 61)

__;g(

INSUFFICIENT
CORRECTION
PERSISTENT
SYMPTOMS

FULL CORRECTION
SYMPTOMATIC REUEF

THE POSTURAL COMPLEX

The techmqne of mdividualred fixed postural
shoe correction bas been described 1 comsaderable
detatl 1 this and the preceding chapter By thess
1aried measwres the shoe 15 transformed o 4

brace  baring sufficrent stracixral strength o0 exd
lessly block tremendoss weight sivesses that proroke
nternal rotaiion of the foot—ibe primury canse of
serial distortion and a great maltsplicty of symp-
toms

Figure 61 The Relation of Symptoms to the Degree of Cofrection.



CHAPTER ELEVEN

The Adpuvant Therapy

Thr e adpuvant therapy may be applied to any
type that 15 used for the relief of certun specfic
symptoms  One of the most unportant of these 8
the relief of intense muscle spasms and pan at siagle
or muitiple levels This may be of such seventy as
to make wesght bearing impossible and corrected
shoss cianat be expected to give benefit untst this
conditron has been at least partully relieved Treat
ment by prolonged bed rest and the liberal use of
sedatves has 1n the past faled to give more than
slight temporary relief to many of these cases A
specal procedure, 2 modsfied balanced or Russelt
Traction, has been most effective 10 gving substan
tn] benefit and even complete relief 10 relatrvely
short penods of tune. No ongwahty 13 clumed for
the use of this standard procedure ongnally de
sgned for the treatment of lower extrermty frac
tures However 1t fas been so Largely modified that
# 15 pecessary to describe m detail the sosmew hat
dfferent techngue of procedure

Thss routine approach for spasmodic pain 1s ap-
plied sndscimunately regardless of pan levels
whether they be 10 the nedk, or as 15 more frequeantly
the case, i the lumbar or sentc zoness With the
Srowmg apprecation of s cffectiveness indicattons
for 113 wse have been enlarged to include cases found
to be refractory to the ordunary procedures of fixed
Postural shoe cotrectron, physsotherapy and appro-
prate medication The basts tor its use s as follows

The postural mechanism producing  penipheral
foot 20d spinal cord tension has been previously de-

scribed. In & small percentage of cases a vicrous cnd} 3&\; :

1 formed i which tension produces spasm, an

P m turn produces more tension Ths condition
S Tangdested 1 patents hasiag 2 scatec st This
THptom aan be duagnosed at a detance of fifty
Petes by sunple observation  Assuming for example
that the left bomer spunat segment ({umbar and s
<) 15 affected, the patient will stand wsth the

greater portion of the weight borne oa the fully
extended nght feg The affected left leg will be
flexed at hip knee, and ackle, with the weight
largely borne on the toes To complete the pscture
of universal flexion to relteve nerve tension from top
to bottom, the spne also will be flexed and filted
by side bending towards the affected side.

What 15 the ordinary treatment given for this
symptomabe complex? The patent s put to bed,
adhestve 15 applied to one or both completely e
tended legs and weights are apphied to one or both
legs m extensron In & recent case 35 pounds of
weight has been apphied to each leg, an amount
sufficient to Iiterally pull the patient out of bed With
lesser weights increased pain may be controlled by
use of sedatives, but all too frequently the physician
returns the aext day to find that the patient has with
out authotration, removed the traction to get relef
from intolenable aggravation

Sunilarly head traction, another type of traction
10 extenston, most frequently causes aggravatioa of
upper soot pams Many physiaans, schoaled by ex
penence, have learned to recommend wntermuttent
rather than continmous traction, finding that this 1
better tolerated The relatnely mfrequent relief of
symptoms from traction 10 extension may correspotid
m & way to the sensatrons expensenced when a tight
shoe 15 removed

Conversely bilateral batanced (Russell) traction,
of trachon m flexton (Figure 62) relieves pan by
plaang the patient 1n the position already found to

yentxd selief The spine 1s flexed as well as
olver extremuties at the hip and knee jomnts
Intermsttent traction has been found to be superior
to the coatinuous vassety as it lessens fatigue from
long continued mauntenance 1 one position. Ordy
pardy 1t 15 on teo hours off two hours, with the
patient sleeping out of traction The present routine
13 to apply this for a five day persod, folloned by a
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Figure 6.. Modiied Bllateral Balanced or Ruseell Traction (ia Flexbon) foc Jotractable Pain and Musdle Spasm.

five day resting perrod, and then reapplied for a sec
ond five day period if there s & continuance of symp-
toms In the grester number of cases two courses
of treatment have been found to be sufficent to re-
lieve contimuous muscle spasm. This acts as a thera
peubic test differentiating symptoms ansing from
postural imbalance from other canses

TECHNIQUE OF APPLICATION

The armamentarram which considerably facily
tates this procedure aonsists of the followng (Fig-
ure 62)

An ordinary hospttal bed, a single jouted loagitndioal
ovechead am atteched to the bed, six separate short ot
tached transverse arms two knce slings with scpersting
yokes, Puscy foot plates, separate pullies, venetian bliod

cords and two 7 to 9 Ih. weights, and overhead trapere®

The lateral sarface of both legs are shaved from the
ankles to the knces. The skin surface 18 paisted beavily
with compound tiocture of Benrow. Four 2 to 3 inch
strips of mole shin adbestve ace cut to extend from be-
low the nces to & point one and ooe-half wnches beoad
the sole of the foot. The lower end 15 folded, weth the
adbesrve surface tosde, to mike & strap of tnple thick
nesy.

Short sax are applied to the feet and pulled up ©
cover the boay prominences of the malleoh The stapt
are pow applied to the lateral panted surface of the
L:gsmdﬁxrdmplxemr.hmlkrdamchndagﬂ.m
lower end of the mole skin strap 13 pow pafled theough
the buckles on exch side of the foot plate and these are

* Gifbert Hyde-Chick, S: Franaisco, Csbiforna, #21 73th
Ave Ouakland, Calloenis.
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Figure 63 Mampulative Procedore for Meta

tarso-Phalangeal Fixation  A. Position of mud

dle fingers on plantar surface of foot. B Ac

tual technique for reductron of toe flexion
contracture.

Ughtened 5o that the plantar surface of the foot rests
fiomiy on the plate. The thun venctian blind cords ran
casily through the pullics and are first attacked to the
longitudizal arm of the frame above the trapeze and
fn from this pount on a5 lustrated

The weights are light when compared to those often
Prescribed vatying from 7 lbs. (women) to 9 lba
{m2dr) Traction 1 almags applied bilatenlly to grve
mavimem backward pelvic tdt. The thighs and knees
¢ flezed and supported throughout therr eatire length
o0 plllows or by rauing the foot of the bed where this
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18 mechamically possible  If the leg 1s not supported
firmly any movement in the early stages will cause ag
gravation

To release the patient from traction for the two hour
fest periods, the werghts are detached and placed on the
floor the traction straps released from the foot plates,
and the knee slings opened The lower end of the strap
13 then tuched under the layers of the elastic bandage
and the patient steps into specully corrected shoes. The
patient 1s encouraged to be up and about dunng the two
hour rest perrods.

This partrcular routine 15 now widely used m this area
and can be applied quite as effectively in the home as 1n
the hospital

The advent of cortisone, ACTH and their dernva
tives have been found to materially shorten the treat
ment peniods It 15 particularly effective when used
1n combination with Russell Traction, but 1s also of
value w hen used alone with fixed postural correctron.
Ordinanly st 1s prescribed as follows Tablets of
25 mgs of cortone three times daily for an eight
day period only This 15 always accompanied by 5 to
10 grun tables of potassmm chlonde or acetate to
combat the adverse effects of potassium defiaency
An eight day rest peniod 15 followed by a second or
even a third erght day course.

In the 1ndvidualized practice of the wnter two
himited types of physiotherapy has been found to be
an essential part of adjuvant therapy One 15 the
whirlpool bath for the treatment of the many pa
tients suffering from the combined effects of neuro-
vascular changes in the feet and legs The other 1s
the use of the nductotherm or similar apparats for
local application to varied areas exhibiting the effects
of primary nerve tension or the pattern of secondary
nflammatory changes 1n the adjounung structures
(Figure 30B)

Most are familiar with the beneficial effects of the
whirlpool bath as & stumulant to peripheral arcula
tion. The automatic massage of moving air bubbles
1n water of increased temperature 13 a standard form
of physiotherapy that has most successfully sustained
the tests of hme, One has only to observe a leg 1m-
mersed m such medium for a pertiod of fifteen min
utes to recognuze that the shin below the surface of
the water exhibits an intense erythema when com
pared to that portion of the leg above Thus treat
ment 13 regularly used for the relief of foot and leg
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Figure 61 Single Daathermic (Inductothermy) Applicator and Mampulative Techniques A

pamns particularly where there 1s defayed blanching
tume of inflammatory changes below the knee 4 10
to 15 muute application 1s followed by spproprite
massage, manipulation, or both

There has been discussed previously in consider
able detul, the techauques of fixed postural shoe cor
rechions as they apply to the extremely commoa tad
predomunantly femimine complaint of metatarsalgia.
The manrpulative procedure iilustrated 1 Figure 63
A and B 15 a0 mvaluable supplement to speed recov
ery from this resigtant neuralgit. By mcreasing the
range of motton at the metatarsophalangeal junction,
the fixed corrections berome more effective m elevat
g the central metatarsat beads.

The remander of physiotherapentic applunces
routinely used 1 our tndrvidusd techniques coasests
1 the applraation of modern types of duthermy to

moe. B

Lumbo-saczal zone, C. Comhwed Seft lombo-sacza) and scistic rones D Traperns kneading for Sbeontrs. E. Trapepnd
stretching for muscle apasau

the duseminated fibrositic pattern (Figure 30B)
Since 1 the greater number of chroax patents there
are multiple areas treatment may be apphied to the
neck, mudthoraae, low back, or scutic zanes 1n the
same patent Such technique requires single appl-
cator forms rather than the double cuff method, &3
an indispensable tume saver (Figare 64, A, B and
C) Following ten to twenty munutes of such treat

ment, the patient 13 given massage 2ad spectfic gL

pufations designed to release muscle spasms A2
umportant and regularly effective example 13 illos

trated (Figure 64 Dand E) Ths routine contraued
for varable pertods permuts & reguler mspectod of
fibrosstic thickenungs and muscle spasms The st
total of these repeated cbservations on a great nom
ber of patients have established our present wdexs
13 to the dusemmated fibrositic pattern and thet
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Figure 65 Supine "Stretching Exercse for Release of Nerve Pressure from Pelvsc

Angels

response to fixed postural correction and vaned types
of adjuvant therapy

Just as physiotherapy has become limited to the
tvo forms which have given demonstrable aid so
bave recommended exercises been restricted to two
umple maneuvers directly designed to release nerve
tension. At the time the patients are first given their
rrected shoes they are routmely wnstructed to Lie
ipine oa & hard surface, grasp the knees and flex
tem. They are then instructed to pull the knees
uader the chin (jack-knife position) (Figure 65
AwdB) At no time are the legs extended duting
the exeraise persod  The patient performs ths

setehing  cxercse at least ten times morning and
freamg, and more, 1f substantial benefit 13 attained
by ths mancaver This exerase 13 designed solely for
the purpose of tilting the pelvic crest backward to
1dease angulating nerve pressure at the lumbosacral
10gle with corresponding release 1n the scaatic zone
(Figuce 12)

tion,

A sumple foot and leg exercise 1s prescribed solely
for the purpose of avoiding the the malposition of
the trigger mechanism When standing without the
corrected shoes the patient 1s 1nstructed at gl times
to roll both feet towards thewr outside borders and
press the toes down in plantar flexion, as 1f picking
up the carpet  (Figure 66) While this sumple pro-
cedure may consdersbly strengthen mtrinsic foot
muscles 1t 13 oot recommended solely for that dis
tinct purpose  Rather 1t mantuns outward rotation
of the feet and legs at all times when not wearing
corrected shoes  elimunating the nerve tension that
starts 10 the foundation (the foot) In the past, too
much emphasis has been placed on the value of exer
ases alone as correctrve measures The postural 1m
balance of an incorrect habitual standing position,
viz,, the extreme internal rotation, the short leg and
other deformuties cannot concervably be corrected by
exeraises alone

The 1mportance of adjuvant therapy should not
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obscure the fact that st 15 as the name ymplies simply  postaral mibalance continses to be deviations m the
a series of techniques giving secondary ard. The  Jouer extremittes iransmuisted 1o the superstractare

primary casse of the varred symptoms arimg from

Figore 66 The Foot Grasping” Poution—
to Correct Internsl Deviation when Bare-
foot.



CHAPTER TWELVE

The Coriectzon of Foot and Body Posture tn Children

Thz ntpontance of correction of foot posture 1n
children 25 st pertains to the iumprovement of body
posture cannot be overemphasized  As indicated by
the distinct confusion 1n methods of treatment, one
group of practitioners will recommend flexible shoes
and exercises, while others endorse fixed correction
for vaned types of deformities such as rigid remoy
able arch supports for the feet, braces for the legs
szpports for spinal cunvatures etc. Possibly the
advice most frequently given by pediatrists that de-
formuty can be neglected as the child will  outgrow
" 15 10 senous error  Even a casual observer at any
besch will percerve that the great majonty of adults
e suffenng from postural deformuty that were not
removed by the norma! process of growth Indeed,
there s much evidence, particularly as regards spinal
armature, mdsating that utal deviations, f ua
cortected, are actually aggravated by growth
The problems of foot correction o children duffer
coosiderably from those found mn adults The
younger age groups rarely have associated symptoms
except for ocrasional transient neuralgias usually er
roocously characterrzed as growng pawns  Fahgue
1S ot an uncommon symptom It may be
reognized of the child dislihes active games and
tim cases lack of energy may be reflected 1 a
seequng imattention and mental dullness
There has been previously described 1n great de
ail, the role of foot and leg deviation tn the produc
boa of seryal postural distortion (Figure 12) In
Zgw majonty of cases adult posture 1s only the
product of dutortions acqured dunng the
Eroxth period There 1s growing evidence however
growth will tend to elimmnate deformities if
18 reestablished  As a concrete example, once
m’mﬂ deformities and strain 15 relieved on a
I8, the difference of length tends to disap-
l‘:l;::r $ame observation applies with equal force
on2l deformuties of the lower extremuties

as they pertain to torsional skeletal shifts o the
spinal colomn  Adjuvant therapy usually 1s ot re-
quired since the postural defeds in children rarely
occastont neuralgus of great mtensity  Further 10
the presence of resilient structures there s Little or
no tendency to secondary inflammatory changes

The question 1s frequently asked "When should
one begun to correct foot and body posture 1n chul
dren  For some time the answer has been 'before
the chuld starts to walk  This will occasion some
surprise, but 1t should be recalled that most infants,
free from disease or congenital anamaltes wall pull
themselves erect usually about the munth moath In
many 2 study of the standing posrtion will reveal
that one or both feet may deviate considerably from
the strught line postion When this 1s extreme,
muscle balance cannot be attaned, delaying consid
enably unaided walking In certain cases of sub-
stantral delay there may develop a considerable emo-
tional and inferiority complex

Although there are certamn differences  bastaally
the correction of children s shoes resembles adult
techniques These are first, the chowe of the swmtable
shoe, the reenforcement, and outside correction, 2nd
secondly the individual mside correcion of this
sutably prepared shoe. High shoes, except for dress
purpases have been chosen as the smtsble shoe for
children under the age of six. The small chubby
feet of young cluldren lacking bony promunence,
annot be secured firmly 1n low shoes  After the age
of sox, ordinanly low shoes may be satisfactorily
prescribed for correction. The rules for fitting are
preasely the same a3 for adults The first metatarso-
phalangeal junchon, or the prominence at the base
of the inside border of the large toe should be
slightly in front of the inner flare of the sole, viz,,
the widest part of the foot should occupy the widest
part of the shoe. In addition, a snug heef fit 15 essen
tul In the past there has been a false emphasnis

s



Figure 67 Measurerent of Leg Length Dufference 1n Children. A (Upper) Astero-
potterior radwogeaph—LC Age 12—left leg one-half mch shoct. B (Leker) Antero-
posterioc radiograph—P G Age 3—eft leg ¥4 inch shart.
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:’f“‘“ The Correction of Iatoetag by Traumng Straps and Fired Postural Shoe Correctioa—SP - Age 18 Moaths.

B ?""”‘I deformity—false genu varus (bowlegs) from synchronuzed linear internal rotatioa of the lower extremities.

oot view ilustrating immedute corfecuon from pelnc band, tralmng straps and fixed postural shoe correctrons.
et view D Lateral view  E (Nt page) Six moaths later—coatmuing improvenent.
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Flgure 68E. (See legemd ox preceding page )

placed oa the problem of foot growth To grve addt
tional room many shoe fitters interposed the width
of the adult thumb between the tip of the shoe and
the tip of the large toe The use of this criterion
means that many chuldren are fitted 1n shoes that are
too Jong Ths fits neatly mto & shoe fitttng  Comedy
of Errors 1n that 1n the first act the shoes are fitted
too large, whereas 1n the last acts they are fitted too
small

Chidren s shoes are reenforced and corrected n
exactly the same manner as adults shoes, viz. with
plastsc reenforcement and spooge rubber inserts
There 15 one difference however antertor arch cor
rection 13 rarely required. The tests for adequate and
inadequate correction are likewise determuned
the same manner by the use of the Bunanual Rota
tory Test (Figure 31) Simularly dufference in
leg lengths are detected by mesasurcorents on an
tero-postenior radiographs (Figure 67 A and B)
Differing from adult rule which corrects for oaly
one-half of the difference, 10 children s the heel of
the shoc v given full correction Thus 15 possible s

THE POSTURAL COMPLEX

the child does not have associzted neuralgus or other
wflammatory conditions to be aggravated by full cor
rection

In one particular the correction of cluldren s pos-
ture vanies from adult procedures viz. in the cor
rection of rotational deformity of the legs usually
described as mtoeing or outtoeing  Correction 15
regularly accomplished by the use of  traming
straps  connected to the reenforced shoes * The pre-
lumunary deformuty the end result, the detals of the
padded pelvic band, the location and durection of
the rotatory trunsmg straps and the termnal fixa
tion of the straps into the shoes are illustrated 1a
the accompanying series of photographs (Figure
68 A, B C,Dand E)

To control outtoerng, the terminus 15 affixed to
the inner border of the sole of the shoe, while for
wntoeing a reverse fixation 13 used. It should be re-
called that outside shoe correction 13 also effected by
opposttes, viz., for ntoeing the outer border of the
sole 13 rassed, for outtoeing the wnner border Thrs
procedure, by shortening oae set of muscles and
Icengthening the opposite groups rapidly forces the
child to accommodate his gait to this corrected post
tion  In some cases the change 15 effected 1o 2 matter
of days, while 1n others 1t may require consder
ably longer periods The younger the chid the
quicker the change.

This method of correction has many advaniages
over the braces ordinanily prescribed These are not
only cumbersome, but quite regularly effective
The tralning straps are inconspscuous and genenlly
meet with parent approval accompaniments not
found when braces are prescribed This different ap-
proach to the problems of the correction of foot 1nd
body posture 1o children differs matenally from
ordtnary techniques It 1s not enough to tell the child
to bold yourself strught, shoulders back when ro
tatory unbalence of the legs forces pelvic angulahon
and its attendant upper spinal deformines In adds
tion, since 40% of the entire populatron have &
substantial difference 1n leg lengths, 1t 1s impossible
for the chuld having thus difference to obey Let the

The tralmg straps [lustrated i the wecompanying photo-
#raphy (Figure 68, B, C end D) bave been in use foc # coo
aidersble length of time at the Octhopedic Hosprtal, Loy An-

aebes, Californ. Regreubly the name of the origmator coeld
pot be determemed.
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sdult making ths unreasonable request roll botls feet Adaption of improted metheds for the conee
mward until the knees touch then attempt to stand — tion of body postme jn chiltien may phe a 1eal
erect, stomach 1, shoulders back — with one (oot on — weaning to the phrave Yas the g Is bent 10 the
the curb and the other 1n the strect tree meliner”’
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CHAPTER THIRTEEN

A Clwnscal Evaluation Based on 4 Comparative

Study

L e provning it was stated that the symptoms
aming from postural imbalance constitute a distinct
ciascal entrty Thus different concept ts laegely based
oa 1 comparatine statistical analysis based on 500
ases of chronic low back pain Al of the cases were
seen consecutrvely  Half of these were contributed
from the practice of the wniter embracing a period
from January 1 1946 to March 1 1949 For pur
poses of statistical compartson 1n approxumnately the
sume tume pertod 2 simular number of cases—250—
35 assembled from the joint practices of three inde-
pendent physicians using the same methods of dug
0ses and treatment It should be particularly noted
that the patients of one plysiaan were not seen by
the others cooperating 1n the combined study
Tospection of the table (Figure 69) reveals that
the 500 cases were divided into two equal portions
In the upper section are 250 cases contributed by the
“niter and 1n the lower section are 230 cases from
the assembled practices of M Wesley Farr El Scg-
wdo, Califoraua, (85 cases) Royal C. Payne, Holly
¥ood, Californua, (100 cases) and Harold E Peter
%n, San Fernando Californsa, (75 cases) The en
Uz umber are analyzed from eght different stand
Powts  Although this study 1s now five years old,
90 based on present day figures would not be ma
terally altered except as regards a considerable 1m
Povement i the time element of therapy
ﬁ:HY compantive study dermmands a fixed base,
ﬁxcdﬁm of which 1s agreement on a standard or
onlg teurtlgn. Obviously acute low back pan
. 80t be used since o great number of these
;::‘d Promptly to a varsety of conservative treat
such a3 drugy, manipulstive procedures, phy
::ITPY feat, and even no treatment whatsoever
m@“mdhcr&rcasnmhulcgorccrwal
were likewise unsatssfactory as a statistical

base since they vary considerably both in iotensity
and location  For a time the use of scuatica alone was
considered as a yard stick in that 1t was ordinanly
constant and relatively intractable to treatment. Thus
1dea was discarded when 1t was realized that scatica
was largely only an sccompaniment and complication
of chroni low back pain  For these reasons 1t was
mutually agreed to accept for the purpose of statis

tical study only cases that had as their chief com

plamt chronic Jow back pain of at Jeast ninety days
continugus duration, and these must have been 1o

tractable to previous treatment,

Starting with the sex differentral, the first column
on the left 1n the upper series, the males predomin
ate by spproxtmately 10% whereas i the combined
figures below there 15 a considerable female pre-
dominance—female 635% male 35% The predom
mance 1 the upper series 15 1 error due to the
ntroduction of a considerable number of male Com
pensation Insurance cases, with the lower series
betng closer to the true general population figure 10
that these cases come largely from private practice
In all probability the more exact figure on the sex
mcidence of neuralgas would find & slight female
predonunance not to exceed a 60 to 40 ratio

The age factor reveals marked simuanties rather
than differences  Although chrons low back patn 1s
ocaasionally encountered, 1t 15 a clinical raeity before
the age of twenty This symptom begins to appear
after the age of twenty five and then rapidly
creases 1n frequency until 1 the #ge pertod between
thirty and sixty st affects a high percentage of the
entire adult population. It wosld seem therefore
that 1he loss of elasticuty of soft tisimes and other
changos that accompdny dge progresivon play a
major role 1n brnging 1o the surface prevossly
latent conditions Significantly if patients have nat

[123}
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COMPARATIVE STATISTICAL ANALYSIS
Based or 500 Intractable Consecntim Cars
Sex Groap Age Duration of Allied Symapeoens
lm:nf:nt: Chronk Low Back Pain
Fm?c
hvmclmg:“.l‘hl D ches %
Bevasly Caltf 10-20 1% ixed 41
Statmrics irom 240 21-30 12 Morable 3]
Jum t 1945 to Mar 1 1949 ] Male $5% 3140 29 I Yearor Lexs 16% Puresthesias 24
Female 45 | 41-%0 » 1to5 Years 3 Sciatica 48
51-60 14 51010 Years k2 U Root Pam
61-/0 4 Orer 10 Yean 18 ?:cd B
71-80 1 Aovuble 3t
Pares 13
I
Al W"HYCF:I'? M D .
i Fuugoe &3
(85 Cases) Ache
Rorav C. Pavxr, M. D 10-20 1% xed, n
Hollyw ood, Calif 11-30 17 Morable )03
(100 ) Made 35, | 3140 n 1 Year or Less 12% |  Paresthenas 1
Hasowo E. Prvassen M D Female 65 41-40 21 IwSlan n Sciatrea, 25
San Fernando Calif 51-60 23 5t010Yean % | U Root Pun
ZS Caser) 61- 0 11 10Yeary 30 xed 41
Coml Statmtics From T1-80 4 Movable 1
%0 Paresthesns 1
Jan. T 1947 to Mar 1 1945
Figure 69

developed low bach paun before they reach the age
of 60 susceptibility to this symptom almost disap-
peats This has been found to be of considerable
dugnostic value, for when chromic low bach pan
appears after the age of 60 1t 13 usually due to other
auses (mahgnant metastases, spinal cord tumors
ec)

The third column 15 devoted to the duratron of
symptoms  The restrction of choice to those cases
that had had chronuc low back pawn continuously for
a penod of ninety days or longer resulted m the final
selechion of a group that had had this partscular
symptom for extremely long peniods of tme Of
the total 500 cases less than 139% had had their pre-
senting symptom for one vear or less  More than
one-half of the remander (83%) had had ths
symptom for more than five years

Certam allied symptoms are found regulacly 1o
association with chronic fow back pam A close
study of thus particular category reveals a trae and
complete picture of the essental unity of the Postural
Camplex  Bach of these symptoms are not mdepend
ent neurdlgas due to a smgle nolated pressare on
one or more nerves, but anse from a genenalized
condition affecting the entire spiaal cord and append
ages Thuy confirms the mechanmms ot the great
arcle putures demonstrating that symptoms regu

larly occur at considerable distances and may be
quite a3 important as the more promunent chief qar
plant (Figure 12)

Although there 1 shight vanabon when the two
sets of figares are compared, they bear essentnl
snmilanty The allied symptoms are grouped into
four different classes, fatigue, leg aches, scuatica, and
upper root pany The fugher hgures of the upper
tabies are thought to be due to the mncreased 10t
dence of scuatica—48% for the upper 23% for the
lower Thete are 1 reality only three groups smnce
scabea can be considered to be a fixed leg pun. It
1s given a separate daswificaion because of its rela
tive importance as aq ndividual presenting symp
tom.

These major groupings will be considered 1 ther
respectrie order It can be seen by a stndy of the
table that generalized fatigue 1 such a common ac
compatument of chroac low back pain that it must
be considered as an outstanding diagnostic symptom
of the postural complex. Fatigue becomes progres
stvely worte with mcrease of ncumigic mtensity
For 1f one correlates the madent of scutca m the
upper table (48%) to the 1ame symptom m the
lower table (23%) 1t will be found that the same
relative  proportion  applies to  fatigue—(82%
46%)
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OF CHRONIC 1.OW BACK PAIN
—From Fear Different Swwrces
Fi cy of Dugnonie Analysls of Analys of Time Analyss of the
Dusc Protrusion Therapeutic Results Elernent in Therapy Causes of Falure
@ No. No.

Posttire Diagnosls
Others) with Oprr-zron Subwtantial Benefit 84 | 10 Days ot Lens 16¢% | Uncooperative 11
Adroed but Deferred a8 10 Days to ! Month 3§

Pomnve Dy (By 1 to 3 Aonths Fsilares Dus to Ceuses
Others) \With Operation Failures 167 | 3 10 6 Manths 4 Other Thaa Posture 18
Adeoed and Perfc s 6 Manths to I Year 4

(\o Funon) ot Fallures 16 Technteal Difficultres in

Bemefited by Comery Correction Effective Patent or Method n
atree Treatment a3 m 8%

Failures 10

Neo. No.
Pontve Dugnous (By
Others) with Operation Substantial Benehit B7% | 10 Davs or Less 139%, | Uncooperative 15
bot Deferred 6 10 Days to | Month 30
s (Br 1 to 3 Months 35 Fajlures Dhre to Causes
Ottrera) With Operatron Failures 13% | 3 to 6 Mooths [] Other Than Postare 9
vised wnd 6 Moaths to 1 Year 1
(No Fouson) Posturs| Falures 13 Technseal Dificules m

Benefited by Conserr Correction Effective Pabentor Method 9

ative Treatment N 1 875
1

The grouping of neuralguas or altered nerve re-
actions other than sciatsea are collected according
to ther dustribution 1nto two major groups upper
and lower root pains In the tabulation under Allied
Symptoms the upper root pains are listed using this
ume term, whereas the lower root pams are de-
scrbed under the generic term of Leg Aches  This
ondensation requires a word of explanation 1 that
both of the major groups are agan subdrvided 1ato
three distinctly different classes, fixed pamns movable
Puas, and paresthesias  If the leg ache sectton 15
wed 23 an example, fixed pains are those that uss
dlly reman continuously i one localized area re-
Bardless of whether this 15 1 the metatarsal region
of the foot, the inside border of the knee, or 12
other fixed posttions  Patns that have a tendency to
d“ﬂgc positten from day to day or even from hour
¥ bonr are surtably placed 1 the movable class
The thirg sub-group of neuralgius were given the
ttle of paresthesuas to include the many types of
thtered nerve reactions other than pan  Here were
Placed sach symptoms as numbness burnings ting
U0gs crawiing sensattons etc
The Upper root section applies to all neuralgias
ove the Iumbar ares Pains were considered as
. tbove thus level of they remaned constantly at
distict leved, or were frxed 1 one posttion at the

base of the neck, etc. The moveble and pares
thetic classifications were governed by the same rules
described for the differentiation of the lower root
pains or leg aches The high percentages of patients
having vared combmations of upper and lower root
neuralgres 10 assocstion with chronic fow back pamn
15 most significant and should justify the conclusion
that the symptoms zrising from postural imbalance
are due to a general rather than z series of local
causes

Scatica menited 2 separate classification as does
the next ategory of disc protrusion They are intt
mately connected as the duagnosis of one almost
automatically evokes a diagnosts of the other Of
late, this position 1s shared by the greater number
of cases having chrons lon back pamn without sct
atica 1n that throughout the entire series the same
diagnosis was made elsewhere, not once but re-
peatedly These are not included 1 this category as
this portion of the analysts 15 reserved for those cases
m which positive dagnosis was made by ether
competent neurologists or neuro-surgeons, maay
based on positive pantopaque studies  Ongnally
patients were not :ncluded that had had sptnal fuston
with disc removal as at the time of compiltion it was
belteved that restriction of lumbo-sacral movement
from operative fixation would block pelvic shuft.
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At present, this restriction 1s no longer considered
valid since many cses with operative falure after
poor fusion have had release of tension from foot
and leg correction alone. Although recovery 1n oper
ative cases 15 slower final results have been improved
by the recent development of adjuvant medicatron
(cortisone, etc.) The combined figures of this por
tion of the table can be multiplied by ten 1n the Light
of present expanded experience to confirm the con
clusson that this dragnosts 1s made much too fre-
quently 2nd on insufficient evidence

In the first article wnitten on the subject of low
back pan and its relztion to foot posture, the state-
ment was made that conservative treatment ments
a trial before operative interference 15 recom-
mended 1 With the lapse of time 1t 15 now possible
to elaborate further Comserrdive freatment alone
windlly 15 not enowgh 1t must consist of a fixed pos
txrad shoe correction that releases spinal cord tenston
The statements repeated by many other observers in
varied form, that 93% of saatin ™ and  all
low back pain !¢ are symptoms cused by inter
vertebral protrusion 2re completely fallacious in the
Light of present evidence, There 15 obrrowsly sach «
gredt mergim of error 1n stalystical siwdies of pastents
that bare bad disc removal that the entrre sabpect
sbosld be given & new and closer scratiny

The sixth column 15 & summary of therapeutic end
results with the next column analyzing the time ele-
ment needed to secure this change. This particular
ategory (snxlpsis of tme element wn therapy)
illustrates most graphncally the value of comparative
studies  For they almost assume the appearance of a
mathematical formuls. The sperific term used bere,
mmely substantial bencfit rather than cure
has been chosen advisedly for the word cure 152
mussomer when used to describe the end results of
treatment.  Although there are many cases 1n which
symptoms may aot recur far long perrods of tume,

there are many others whose symptoms are relieved

™ Jooer, Laurence: Low buck pan A different curse end
treatment  [sdastraal Alad  16.3, 5762, February 1947

®Dandy W E  Trestment of attzcks of low
backache without scatia JAM.A, 123 1173-1178, Angust 26,
1944

“her | A Consn t ¢ and operatne treatment of lepsons
of the intenertebral dik ia the low back. Swrpeny 17 2, 291
303 Februan 1943
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only for so long s tune a3 fixed postunal correction
1s continuously mauntsined

It will unquestionably occasion coastderable sur
prse that 13% of both groups of these exceedingly
chroaic cases were substantually relieved within ten
days, and in coastderably more than 40% & simlar
result was reached 1n one month or less It woold
therefore scem that 1n this group of cases, i spite
of the long duratioa of symptoumns, nerve tension alose
without secondary inflammation was the predomin
ant cause of symptoms In the remauning 60% of
the cases secondary inflammatory changes were an
aggravating factor Recovery was considerably
slower and when it occurred can be deseribed, quite
accurately as followwag a  slow fade” type of drs
appearance, This difference 1n reaction of trestment
therefore can only be due to the adddion of thes
secondary (inflammatory) factor In such cases the
present improved methods of adjuvant therapy have
been particularly effective 1o decreasing both the
tune element of therapy 2nd the overall number of
failures

The final, or eighth column, 15 concerned with
an analysis of the causes of fulure, Many of these
patients have been under different forms of treat
ment for long periods of time without secunng
permanent relief and are qute understandably
skeptical of treatment m general, and pacticularly
of & new approach. Ongnally there were many
uncooperative patients, but these have been con
siderably lessened with the gradually grow ing recog
ntton that ths different method of treatment offers
distioct possibiities There 15 & small percentage of
cases having low back pan due to other causes
With the recognition that these are not of postural
orgn, there has been corresponding decrese in the
percentuge of falures The final ause of failure,
mmely technrcal difficulties cither m the patient
(ot fixations, etc.) or in the correctrve technwques,
have been somewhat reduced by mprovements
the sclectron of shoes, the fabnaation of reenforce-
ment, corrective devices and pew methods of adju
vant therapy

A study of this comparative table has been most
wstructive. The past history of thus large group of
patrents reveal that ordinarily the pabent will con-
sult & practhtioner for the relief of the neuralgn
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that s causing great distress at that particulae mo-
ment The ones that disturbed lum last wech Jast
moath, of 1 the years before, are quite conveniently
mmmazed or completely forgotten They cannot be
blamed cntirely for this fatlure to associate present
md past neuralguas, for mn the grater number of

cascs they receve a different local diugnosis for
cach separate ncuralg

From this statistical table and the series of lius
tratine cases that wil follow one 1s justified 1n con
cluding that at present great dragnostic confasion 15
the rale rather than the exception



CHAPTER FOURTELIN

A Compendium of Illustratzve Case Historses

It sias soen repestedly mentioned n the preceding
chapters that the concepts a3 to cause, dagnosis, and
treatment of symptoms arising from postural m-
balance, differe materially from present day majonty
opinion. Abstracts have been prepared from a series
of dlustrative case hustories to give pont by practxal
demonstration to these varted differences They were
selected from a large number as representing certain
significant points of diagnosis and treatment. Al
though relatively small the group as a whole consty
tutes 2 representatrve cross section of the important
phases of the postural problem

The cleven cuses to be presented can be drvided
as representative of the following groups The first
and second are wsed to dlustrate certan common
problems of dugnosis and treatment The next five
ases were sclected to demoastrate the tendency to
overlook the generalized cruse of symptoms when
one intense segmental neuralgra domenates the pic
ture. The first of this group of five aases allustrates
the dominance of upper root pamns, the second, mid
thoracic pans and the Jast three, the manifold prob-
lems assocated with low back pan and its end
product, sqatic neurrtis

The final four cases will dlustrate certain duagnos
tic problems frequently assocuted with the postural
complex  Charactersstic symptoas may fatl of recog
mtion when they are overshadowed by other con
dittoes  Thus 15 partrcularly true when the other
affection 15 of major seventy To illustrate this pomt
these cases had such varied coaditions a5 generalized
arthritis, poliomyelitts, encephaliis and severe 1n

Jury

In all of these the chief complunt, histary sig
nuficant findings, end treatment wiil be briefly sum-
marized, followed by comment pertinent to the
wdividual case  Some will be accompanred by re-
productions of significant radiographs aod photo-
graphic reproductions

Case No 1 Mr RS. Age 19 6/28/52 ([igure 70
BCDEF GadH)

Cbief Compl Multiple Chronk Jow
back pan, leg aches localized foot pams Duration one
year

Presest Hisiory At the age of seventeen low back
pamns became contunuous and progressire o0 steoding
or cxerbon. Disappeared promptly with recumbency
Lately moderate aches through the neck and shouldess
have been added on first arng,  Flat feet™ from m
fancy bat these bave pot Limited actrvstses until recently

Past History Negative except for 2 swollen and
punfal nght knee-jornt which pecessitated removl of
the internal semilunzr cartilage two years sgo.

Generd Examimation Genenal physique relatrvely
good  Slight Ieft total curve apparent 1 standing post
ton, with the night iliac crest beng slightly hugher than
the left. Lumbar movements in the standing postson
show a good range of moton without foaatron, but sde
bending 10 cach direction refers pain to the opposte
contralateral Jumbar region. Shight fibrostic thickenmg
in the lateral areas adjacent to the sacrom. Definttely
tendec bilaterally to direct finger pressare over the 13t
3rd, and 4th lumbar roots about two inches from the
midline On the left side hyperextension leg tests pro-
voke increased Jumbar muscle spuam. Bilaterally there
15 increased trapezms mucle spasm with modente cen
tral fibrositic thickenmg on the right side

Nesrologc E: Neurolog Hoa—
patellar and heel tendon reflexes definiely hyperactrre.

Poot ad Leg Examination Standimg  Straght legs,
but extreme mward roll with descent of loag arches and
marked pavicular sag.

Sittmg  Thete 13 bulateral severe toe contractures with
thek central confluent plantar callonses. There is coa
siderable pan on plantar flexion movement of the toes
at the metatarsophalangenl junction.

Radiographic Exeminaion  Antero-posterior pebvic
view—no sigathiaant difference 1n leg lengths

Dignoses Postural unbalance, spinal cord tenson
and localized upper and lower root tension neuralgus—
metetarselgie.

{128]
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Figure 70 Case No 1—RS A Young Patient with Muluple Chronxc Postural
Neuralgias. A (U pper ieft) Standing examination—Uncorrected poniion showing
mternal angulatron and devution of weght beanng B (Upper right)  Standing
10 corrected struight Iine wesght bearng posiion. C (Censer left)  Toe comnc(uxL

D (Lewer feft) Thumb pressure d g point of toe
E (Center r1ghr) Ruler technmque for dc(ermmmg exact distance of metatarsal
correction from heel Loe (Continxed on mexi page)
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(Cuu-nd /un 'm-dug page) P (L:ft) Standing 10 corrected shoes [llustrating ankle bulge of upper oo one ude.
In cocrected shoes

G (Centrr) Standing In

llustrating bilateral 1nug sakle fit by mexns of tonguce pads and extra eyelers.

H (Right) Technlque for full cotrection In shoes as determuned by Bimanual Rotatary Test.

Treawent  Pattent was given gradmlly increased
foxed postural shoc corrections, physo and sdjuvant
therapy with immedute relief of upper and lower neu
ralgus. Resrdual foot pun however was pot entirely
elmminated until the fiml fixed postural shoe correction
was attamed 13 follows

Owtirde sbos correctzon  Bulatenally 14 inch rasc
to the inside border of the sole, beveled metatarsl
bars, tongue pads, extre eyelets.

Instde sboe correction Double beveled heel seats
(743) doubled long arch supports (16415) an
tetior asch support (26)

Comment This patient 15 unususl for the fact
that he has a full complement of varied neuralgus
at different levels beginning at en extremely carly
age. Also diffening from the majonty of other young
paticats, Me RS 15 2 hair trigger type 1o that
the slightest sag from wear 1n the corrected shoes
canses an immeduate recurrence of symptoms  In hus
case matters huve been complicated by recent mnduc
tron 1nto the Army where he was forced to wear un
corrected shoes With mtense peurzlgic recurrence,
1n spite of hus long previous fustory e was classt
fied, 1n the roatine fashion of the Armed Services
as ¢ malingerer However after an exchange of
correspondence e was given special permusion to
wear corrected shoes. Agun, symptom free he 13 1n
full service This case 13 unosusl 1n that chronie
low back pam 15 rare n indrviduals under twenty

comprising oaly 1% of the total number (see Fig

ure 69)

Cate No. 2. Mes CG Age 43 2/13/48 (Figure 71
A Band Q)

Chref Complamt Chronrc low back pain. Inconstant
scatica, Dunatico 10 years.

Present Hystory Low back paln made rts first sppear
ance ten years 20 Orngioal attacks were severe but
wnconstant. In the past two years the low back pam has
become constent withoat free intervals  Ordinarily 18
relieved by recumbency altbough of late iy frequently
awekened by movement dunng slecp Vanuable scutn
radutron of pun affecting both sides, but more often
worse oo the night. Genemlured fatigne has become
progressive, aggravated by standmg or exertion. Has
conmltedunnypnmtmmlnpmmyummof
whom made & pastive diagnosis of disc protrosion writh
openation recommended, but deferred by the patient. At
00 tune bas had foot pain or neuralgrs 1n upper seg
ments.

Physical Examimaiion Marked lumbar lordoss. Lo-
alzed pein on pressuce over 4th and 5th fumbar roots
bilsterally ~ Considerable lombar musde spasm, In
creased by hyperextension leg tests, worse on nght

Foor and Leg Exemmatron Symmetrical feet without
ugnifiant shoe deformities. High long arches. Small
plantar aallous nnder left antenor arch, slight toe con
tractures with good flexibility at the metatarsophalsngeal
Junctron,

X-ray Exemmatron Left leg V4 inch shorter than the
nght. Lateral radwgrephs taken for antero-postenor
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Figare 71 Case No *—Mrs. CG Young Matron wrth Multiple Postural Neuralgias—(Halr Teipper ype)

A (Left)  Standing examination—uncorrected position showing slight internal angulatbn B (Center)

Standing

m corrected posstion—straight ine weight bearing C (Reght)  Standing in seml style laced oxfords—fixed puntural
cnrrection.

pebac shift revealed the following  Uncorrected picture
tken without shocs—lumbotacral angle—38'3  wear
mg corrected shocs—lumbosacral angle 33

Dugrosss Postural umbalance. Generslized spinal
cord tension—Ilambar and scutic tension neuralguas

Treament  Papent given fixed postural shoe correc
bon, phyo and adjuvant therapy Made a satisfactory
recorery beng substantually free of symptoms 1 about
X weeks 25 repards both low back pain and scatic
The st paing and fatgne were permanently elimn
tted, but she hag an extremely sensitrve “har tugger
Pl cord m that there are recurrent twinges with the
‘Emugmconm»oﬂ Thss 15 confirmed by her
bestory whuch rescals that she has returned at mterals of
md’f‘ﬁ’fﬂrpntnxyuu for treatment and modifica
bon of correction,

Comment Ths patient has clral mterest in
ey shight mternal rotatory deviation of the
f'ﬁ"“dlcg:unscdzslov. gradual mncrease of lum
bar Seunalgrs that finally became contmmous The
h“"‘ﬂxﬂrﬁpomcan only mean that very sligh
ungs of Pottzon both cause symptoms and relieve
ﬂ)m.n'“*ﬂﬂmghtmbcduclomabmrmaﬂ;
ot spiaal cord and 2 tght cauda equuns The Lat
. “diographs confirm this 13 correcnon coly
Leti g 3 pedvic shift Such patents are m 2 dis

* SOy comprising about 13 ¢ of the total

Case No 3 Mr AHC. Age 33 #/1/52

Chuef Cowplamt  Constant Intractable pain at Iase
of the neck raduting nto botly shoulders and arms
Duntion 214 years

Prasems Hutory  Constant upper ot netiralpias
tightness of the neck ™ wone in the motning accon
panied by tinglings at the tips of the finpers and numt
ness of hands— the hands feel swollen bt ant we
any change  Prior to the law 214 years the patrent had
transient upper oot aches for 13 gears wilhont at a0y
tome having prins at other levels such as by back or
foot pams  During this 15 year perund the patient had
long free intervals, one lasting alment 7 years When
pam was present he was under continuous mredwal treat
ment from different practitsmers Dupneass Fave o
ered the entire scale nagmg from the st flass snatory
typey—Ebrostis neurty and anhete to the opposte
extreme where his syrptesrs were cocvidered te b of
pare piychosomisc origin

Gexersl Exommats 1 Sirall § (7 muddle ap 4 gale
who walks eauly wrhoot erp or lit There g1 mraedenate
Tambardordowy wich the sbdomer slightly presubrracr
Head and shonldeny are Beld m the frrward prater
Enrmrzacce of the spne o0 w28 cp por tir sheows 3
defage lef twul cave wrf 2 nghe slor er o brirpy
dightly E g% O~ fromed brnd ey the [roFae ¢are
s exremely flexlle per=itiry patest o toast the
uptot 1 frget the Fere wthent grr e fard
wg dight'y Leueed ¢ 1R fe w0 T papfererd o he




132

right, with nesther movement causing pain referral. Post
tive findings were entrrely lumited to the neck and upper
docsal aress. Moderate central fusiform fibrosttis extend
10g from the 4th cervicel to the 1st dorsal spinous proc
esses The upper segments of the trapezus muscles above
the sapular spine, were 12 spasm and tender from the
base of the neck to the polnt of attachment at the outer
border of the scapula. Direct finger pressure reveals
marked tenderness aver the Sth, &h, 7th, and 8th cervical
roots o the nght side, with the seme roots oa left side
bemg less pamnful There Is also direct tenderness on
pressure at the ocaprtocervical junction. Reflexcs, both
10 patellar and Achilles, are hyperactive bilaterally with
2 suggestion of ankle clones Examinahon of upper ex
tremuty joints revesl no significant changes, and muscde
power was well preserved.

Foot and Leg Exammaiion  Standing  Strught legs,
symmetrrcal feet without shoe deformities There is &
bilaterally moderate irward rotatron of the feet and legs.

Sitting  Patlent has slight toc contracture, but a flen
ble fore foot Heel cords doriflex to & point just short
of the night angle.

Diagnosis  Postural imbalance, generalized spinal
cord tenmon and localized cervical dorsal root tension
neurzlga ccoadary infl o (1 and
muscular fibrosts)

Tredmess Fixed postural shoe correction and physio-
therapy consisting of manipulative massage and stretch
mg applied to both trapezrus muscles. Adjavant therapy
consisted of several 8 day courses of combmed cortisone
medicaton.  Symp were completely el d at
the end of three months treatment except for slight sense
of neck stiffncss on awakening

Comsent This case has many pounts of interest,
the chuef of which 15 the dagnostc conflict. Ths
caa be duplicated by a Iarge number of sumlac hus
tories of patients having chronic neuralgias 2t any
level. The fact that these upper root neuralgus were
never assocated with symptoms at other levels
makes this an unnsual case.

Case No. 4. Mo MCK. Age 29 2/13/48 Bank
Teller Case referred by Dr H E Petersen,
San Fernando Cabifornua.
Pun in left chest. Dumtion anc

Chief Complamt

Presemt Hustory  One week before date of examima
tion by Dr H E. Petersen, pattent suffered severe dall
pam 10 left chest In the begioning thes occorred two or
three times o day but of late pan has become tocreas-
ingly frequent With this, there 15 2 puin at the base of
the neck mduting into the shoulder and down the left

THE POSTURAL COMPLIX

arm. Patient has had prior munor transsent attacks of
low back pain, but no foot or leg pains  She has com-
plaed of shortoess of breath accompanied by s chok
mng” senmtion  For some tume past there has been
gradually incressing fatigue She coasulted another
physicuan before seeing Dr Petersen, who made 1 poss
trve dlagnons of cardiac angina. Two different sets of
electrocardiograms were taken, both reported as nega
tive. The Jast physicazn (Petersen) made 2 tentatree
dugnosts of thorace radiculitss, complscating postural
netve tension

Physicul Examination  Summary of signuficant find-
ings Tall, well built adult female who walks without
Limp or list. Appeared to be 1o excellent bealth bat was
1pprehensive due to previous dmgnosts of neuralgus of
ardiac ongin. Examimtica failed to revenl any fibro-
sitsc thickenings in any of the segmental areas, por was
there any limratron of motion or mesde spasm. How
ever spinal exequnation, prone, did reveal merve root
tenderness oa drrect finger pressare oa 6th, 7th, and 8th
dorsal roots on the left side. Thrs pressure ansed pam
to raduate to the front of the chest.

Foot and Leg Exammatron Reverled stnight legs,
symmetrical feet, internel dewation of slight degree.

Dyagnosys  Postural imbalance—thomace redrenlshis,

Treaiment Patlent was grven fixed postural shoe cor
rectron 2nd adjuvant medication. All symptoms desap-
peared within two weeks and she resumed active work.
She has been scen at intervals by Dr Petersen for other
conditions for the past several years, but there have
been no recarrences of thomex. pains.

Cosment  Pabients with this partscular solated
symptom ordinanily do ot coasult orthopedists, and
when they do they are usually referred by iaternsts.
In the numerous cases where clectrocardsograms are
negative, tt might be well to questron the patrent a3
to the past history of other neurlgus Of course,
since both conditions viz., postural nerve teaston
nd anginosd neuralgus affect a high percentage of
the entire adult populstion, they might commonly
sppear 1 the same patient 10 varied combinatons.
In certain of these fixed postural shoe corrections
might be constdered not oaly as & treatment, but a5 ¢
therapeutrc test. Differential dragnosss 15 not arded
by the fact that ncuralgns of both types are usully
promptly relieved by recumbency or rest. However
the hustory of past neuralgus in other areas when
combined with the presence of localized thoracic root
tendemess 1n the presence of a complete negative
dlectrocardiogram, should make ope consider this
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15 an alternate possibility - Since both cardiac decom
pensation and the generalized spial cord tension of
postural imbalance regularly cause severe fatigue the
presence of both n the same patient may resuit in
considerable aggravation  Reftefl of postural imbal
ance may therefore gise substantal benefit by break
mg a vicous arcle

Case No. 5§ Mr CCH Age 34 7/28/52 (Figure
72, A B C Dand E) Case refleered by De
Robert T Pottenger  Pasadens, Caltfornuz

Chief Complarnt Low back pan Duration 35 years

Hustory  Thurty five years ago patient suffered com
peestion fracture of the lumbar vertebrae while plaging
foothall. Seven years later he had an acute attack of
sautica Lagting ten years and then was frec of symptoms
for 2bout ten years  Scutkc neuntis recurred 0 1933
Lstmg one month. After this, panful penods became
wore frequent. In 1930 he was jomly operated by a
pewo-surgeon and an onthopedust for disc protrusion.
When ths was not found a fuston by bone grafts was
performed. The operatron gave shight celief for 4 short
perod followed by an ntense aggravation whih has
peossted to date, In the past two years he was under
the constant attentwon of Dr Robert T Pottenger Pasa
dens, Californa. Under the diagnosis of vertebral arth
i, be was treated by dret and medcation. Patrent was
refermed by Dr Pottenger to determine if postural 1m
balance way a factor n the continwance of symptoms.

Generd Exemimation  Reveals 2 tall well muscled
sult, walks with slight Lump to the left and with 2 for
vird bend o his entire spinal column

Spmd Exammasion Standing  Total curve to the
kit Long posterior mudlme scar starting just shove the
#wood fumbar spimous process and extending to the
deft of the buttocks On forward bending the lnmbat
e 15 held 1n complete ngidity the fingers musung
the flooy by 18 iaches On side bendmg movement 13
tho weverely restricted, and all movements refer intense

pn to the lumbar area.

Sspae Steuight leg ramsing—bilaterally—to the 80
m#‘“ﬂmblochgcbypmnmunudcspum
Croneq leg test—negative—bilaterally  Curcular leg
D<Ustrement gt comparable levels reveal no significant
difference

Proxe  Changes from the supine to the prone with
5y bresks 1 the conhinwity of movement No appre-
:tﬁbmtdnckauugomdwh:xofthcmm

lateral expansion, or ia the glateal crescents. No

::unn, over the scatic operungs. Hyperextension leg

real figidity at the Jumbosacral junction and 1n
=% constaat mascle spasm
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Nenrological Esanunation  Patellar and heel jerks

definitely hypoactive

Toot and Leg Esamunation  Stawding  Feet are
slightly outtoed  Retentlon of long arch symmetry
Slight dorsal exostosis over the head of the left 15t meta
tarsdl - Band of redness on the inner dorsal border of
the left foot with a slow blanching time, this lag bemng
considerably decreased by external rotation of the foot
and leg (Bimanual Rotatory test) The same test reveals
that habitual mternal rotation of the feet and legs were
astimated as between the mild and moderate vancties

Sitimg  Bilatecally shight toe contracturet, fexible
fore fect, heel cords 10 short.

M ray Report  Pelrss Upright  The nght side of
the pelvis 1 elevated 34 above the left as measuced at
the upper margins of the acetabalar indraating the nght
Iimb 1s 54 inch longer than the left. The iluc crest on
the nght 1s ¥ inch higher than the Ieft. There 18
evidence of old mnjury at the outer margs of the ace-
tabulum, possible old fractures On the nght, 2 small
separate ossicle ss present  Og the left, there 1s a larger
fragment which appears partly fused to the upper outer
margin of the acetabulum  Moderately advanced osteo-
arthntic changes are noted 1n the lumbosacral spine a3
visualized 10 the a—p view

(Drs Peba and Spushaloff Bevedy Hills, Californu)

Diagnosss  Postural unbalance, lambar root tension
neuralgns with secondary 1nflammation, ostecarthntrs,
traumatrc and post operative aggravation.

Treatment  Fixed postural shoe corrections adjuvant
therapy consisting of phystotherapy and massage  Also
grven two 8 day courses of cortone and adjuvant med:
cation. Symp dusappeared gradually by slow frde
reaction over x perrod of three months. He has been
scen 2t frequent mtervals duning the past two years and
has been substantually free from spmptoms up to the
present time.

Commient This case has many ponts of interest.
The 1mtal cause would ordinanly be considered as
a trauma of major magnitude with multiple fractures
But once he had recovered from the imnal inpury the
free mtervals followed by a hstory of repeated,
gradually ncreasing attacks 15 particularly diag
nostic for the neuralgras of postural ongin When
these become continuous and constant, secondary 1n
flammation can be considered as aggravating the
ongmnal generalized and localized nenve tensions
The pelvre imbalance was of two distinct types To
antero-posterior angulation from internal leg rota
tion was added a considerable [ateral inclination
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Figure 72 Case No. 3—C.CH 1Afiddle Aged Male with Severe Low Back Pain and Sclatica—
Loag Duratioa. Fusion and Operative Fallure. A (Upper Jeft) Standing Examunstion
showing slight internal angoleton, the cause of severe symptors. B (Upper right)  Stand-
ing caminstion—bimeandd rotetory shift prodoang straighe line weight bearing. C (Louer
lefty  Standing positioo—increased height of nght llisc cregt—lumbo-sacral post-operative
scar D (Lewer right) Standing examlpation—posterior view-—fixed postursl shoe coerec
ton—beel lift—strarght Line weight bearing. E (Oppesite page)  Antero-pesterior radso-

grapb (stzading )—deft Jeg ooe half lnch short.
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Figure 72E. (Ste legend om oppose page )

from a short leg With the correction of these two
defects there was some 1tial relief of pawn from re-
Lixatien of nerve tensions  Symptoms, however did
ot dsappear substantially until sdjuvant therapy
relieved intense secondary inflammatory changes
There are two lessons to be learned from this case,
one, that spnal operations should not be performed
uabl the possibilities of this specalized type of
coservative treatment have been exhansted and two
that even after operative falure this different ap-
proach still gnes hope that the patient may be given
substantul benefit.

Case No. 6. Mrs LM, Age 51 4/5/52 (Figure 73 A
10d B) Referred by Dr Robert T Pottenger
Passdena, Califorms
Chaef Complamt  Multiple neuralgias—chroasc low
back pam 614 years foot pain 20 years
History Wth proloaged standing patient (teacher)
mﬁﬁhﬂfmunnymmﬂ:pumslnlungmdn\cﬂ
tarsal areas of both feet. About 614 years ago she suf
fucdmnanemckoflawlnd:pun.Thnbeame
mmummn&ng,butmmmjlyrﬂmdby
Ipag down. Lately she no longer expenences this relief
"‘d"“kcn:dbypunonmavmemdmngslccp. Pan

15 always sharply localred to the low badk region with
ont other radiation. No upper root pains stve for occa
sional numbaess of the fingen For the past four
months bas been treated by Dr Robert T Pottenger for
arthntss, and was referred for postural foot correctson.

Gexeral Exammation Middle sged female who walks
slowly but wrthout Lmp or list.

Spinel Exammation  Standimg  Forward bending,
lumbar segment 15 beld nigidly with the only movement
at the hips  Side bending mmilarly Limited, and all
movements refers pain to the lower lnmbar arer.

Sspme Without positive findings except that straight
leg musmg test reveals moderate hamtring contractures,

Prone  Shght fibrosttic thickening over the base of
the sacram extending into the lateral expansions and the
gluteal crescents  Hyperextension leg tests bring on 1n
tense lumbar muscle spasm. Direct finger pressure re-
veals decreating bilateral tenderness as one proceeds
upward from the 5th to the 4th and 3rd tumbar roots.

Foot and Leg Examination Marked multiple shoe
deformiies Large exostases both dorsal and lateral
over the heads of both 1st metatarst wath some adduc
tion deformity Also lateral exostoses over the heads
of both Sth metatarsal—double bumsoncttes (tailors
bamions) The large toes do not over or nnderride the
ocxt small toes, but have pushed them outward. In
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Figure 73 Case No. 6—MMrs. LM. Multiple Chronw Pos-
tural Neuralgiss and Foot Deformitics. A (Upper) An
tero-postetior radwograph showing multiple shoe deform-
ities—addocted Hallux Valgi (bunwons) and bumiocettes.
B (Lewer) Amero-postenior radsograph—six moaths post
operative—corrected postion maintained.

the standing postion the long arches are lowered with

navicalar sags. Symmetry 18 reestablished by Brmanual

rotation, with the deviation estimated as extreme
Diagnosis Postural mbal ra lired sprnal
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hallucs tendon was then solated from its pasiion be
neath the metatarsal head and split lengthwise to make
a double head The forked tendon was then sutured to
the upper and lower margins of the distal end of the
cpsule to pull the toe into the straight lme sbducted
position The lateral exostoses, (bunronettes) were then
resected. Patsent wore plaster slippers for 10 days Coc
rected shoes were then wom opened down the front,
with the lacing area extending almost to the tip of the
shoe  Post operatrve swelling gradually decreased overa
period of two months. When this had completely dss-
sppeared 1t was possible for the fint tume to fit the
patient with satisfactory shoes having a snug heel Lift.
From this point on, fixed postural shoe correction has
given complete foot, leg, and hadh relref

Comment This case 13 of 1nterest only m demon-
strating coaclusively the significance of foot (shoe)
deformuties When these are severe it may be 1m
possible to satisfactonly correct body posture through
the medrum of shoes The presence of severe bun
ron  deformitiet may make the foot so wide in front
as to preclude the snug heel fit essentual to the elimt
nation of internal rotatory deviatrons It has loog
been our custom, when confronted with single or
double buntons of extreme character partiularly
where these over or underride the adjoining toss, to
refuse to give such patients shoe correction untl the
foot deformuties have been relicved by operative pro-
cedures This applics with equal force to severe fixed
(inmovable) hammer toes The operatton for the
correction of Hallux Valgus (bunion) described
above has been repeatedly demoastrated 1n the prac
tice of the writer to be infimtely supersor to other
procedures The straightening of the large toe by
restoration of muscle balance s quite as effectrve as
the plastic procedures used for the correction of

cord tensson, multiple Inmbar root tension neuralgiss,
maltiple thoe deformsticr—(bunwes buronettes)
Treasmext  Patient given fixed shoe correc
ton, but severely limited by mmluple foot deformeties.
Withio two months was considerably but pot entirely
relwered of lower lumbar pamn, while there remuned &
considenble restdiom of foot pam. On March 7 1933
¢ double plastic bunionectomy was performed. This con
usted of tenotomuzing the transverse head of the adduc
tor halinas tendons at the same hme freeing fibrous
fascul and jount coatractures The apsule of the jont
was opened and the thin projecting roughened outude
layer of the metstarsal head removed The abductor

st In spite of counterclaims, Hiss 1s un
questionsbly the ongunator of this superior plastic
fepat *

Caxe No 7 Mr GS.B Age 34 10/30/50 Mechane,

Compensation Case A42 13302 Emp Mut.

Lizb Ins. Co

Chief Complamt Chroni low back pam, left scat
neurrts  Duration 10 months

History  Injury occuered 8/29/49 after lifung beavy

wooden block. Although njury did not immedutely

desable him the following day low back pam became 80

*His, ] M Hallixr Valgos—In Cemse end Sumpliied
Treatment. Am [ Swg 113137 Jao. 1931
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Figre 74 (Case No 7—G.S B. Chroaic Low Back Pam and Sasuce (Hur Trgger Type) Large Scale Dusc Protru
:Lb:‘:e (Upper 14f1)  Previous pantopsque study—large filling defect 1n mterspace berweea the Sth lumbar body and

of the sacrum. B (Upper center) Pantopaque stud sble filling defect at mterspace between the 4th
td 3th lembar vertebral :fodf;"c (Up)pn ng:g Antero-posterior radiograph (standing ) —right leg one half inch
Bt D (Lower lefr) Latecal radiograph (standing)—Vertal Wire m:uremml—ﬁmdlpwumrd shoe correctioo—
al angle 42 E (Leuer nght) Same view in uncorrected (barcfoot) postion— sacral angle 34 —a

three degree msufficrent shift.

e that he oreturn  tient was referred to neuro-sucgical specialists 1n Santa
8 to light :::km;ﬂ: ;::dol:];m wntl  Ana, Californu, and under therr direction paotopaque
O monthy [ater there was radiatron iato the left  studies were made. These revesled a large  Alling de
1ad down the back of the left leg In the fect in the interspace between the th lumbar vericbrac
& gave short periods of relief and  and lst sacral segment (Figute 74 A and B) Panto-
dearly he slept well With increase of symptoms p2  paque ocasioned an unusually severe reactron charac
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terized by hetdaches and an increase of all symptoms.
Mental exaitation was 30 extreme that he has no recol
lectron of this penod, but was informed by huis wife
that he had to be placed 1 restruunt. Now headaches
are present on axwakenmg, but disappesr with medma
tron or food intale, When low back pam becomes severe
be bas 2 sense of hghiness m back of neck and shoul
ders  without other ndmtion to the upper cxtremities
Fatigue is present in moderate intensity  Although able
to work 2 full dey at light duties be mmst retire 1m
meduately after dinner

Generd Exammairon Reveals a tall, thin adalt male
who walks slowly bat without discernable Imp or It
States he lost 13 Ibs. 1n past two weeks

Spind Exammatron  Siaendrag  Spme hs a total
curve to left On forward bending 1 slight Jumbo-sacral
bend with practically all forward movement bewng jim
ited to the hip jomts. Side bending sharply limited bt
laterally with ell movement referring pain to low back
and nght battock arens

Swpime  Strught leg rarsinp—night—clevates to right
angle without pam referral left—elevates to 60 angle
with further movement blocked by pan and musde
spasm.  Cross-leg test—right—negative  left—paun s
referred to low back region.

Proxe Patient changes from supine to prome post
tion with slight breaks 1o continurty of movement. Pal
pation reveals no thuckening over the base of the sacrom,
Interal expansion, or glutesl crescents Lumbar musdes
are modentcly tense on both sides. Direct finger pressure
reveals tender arcas over the 4th and 5th lumbar roots
bilaterally and pain on pressure over the left scatic
opening  Hyp leg tests—bilaterally—slight
tumbo-sacral bend, but immedutely d:lcrelft:r Lhm 15
ogidity from mcreased lambar musde spasm. Rotatory
leg tests—bilaterally—cause slight twmges 10 low back
regron. No central cervical fibrosdus.

Nenrological Exammation Kaee reflexes—bilaterally
—hypenactrve, more on left. Hedl jerks hyperactrve,
slight ankle dooms on left.

Foot and Leg Exammairon Standmg Dorsal exos-
toscs over the heads of both 1st metatarsr—larger oa
left. The long arch symmetry fauly well preserved wth
the moer borders of the planter fascue tight bilaterally
Bimanmal rotation—inward roll of 10 plog, left—10
minus—aght

Sttmg  Bllaterally forefeet are flexible without plan-
tur callomses Heel cords can be dorufiexed to a pomt
shightly short of the right angle.

X ray Examsmation Standing antero-postersor radso-
gph reveals that the right Jeg 15 11 mma. shoeter than
the left (Figure 74C) There 15 opeque oil m the verte:
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bral canal. (S S Stewnberg, Radiofogrt, Beverly Hills,
California )

Diagross Postural imbalance. Genenl sprml coed
tension, left scatic nenralgu, large intervertchral disc
peotrsion, left, 1n the interspace between the Sth lnm-
bar and the base of the sacrum.

Treatmsent  Pstient given postural shoe correction a3
d i on. dified to mdlode a ¥
snch balanced heel rasse to the left shoe, He was hos-
pitaled 10/31/50 for # five day penod of intermittent
Russell or balanced traction, Dunng this time gmall
doses of cortisone were given every six hoars with potas-
sam cloride 3 gri. After one week rest penod this
treatment was repeated for another five days There was
immedute improvement and after three weeks of office
treatment there was an almost complete disappearance
of both subjective symptoms aod objective signs Witk
subsidence of pain on 12/27/50 lateral radwographsc
messurements were made i the standing posttion de-
moastrating the change 1n degree of pelvic angulaton
effected by fixed postunal correction (Figure 74D)
Lateral rdiographsc pctures made in the standmg pos-
tion and weaning the corrected shoes reveal the fumbo-
sacral angle to be 42 With the shoes removed & sumilar
view reveals the lumbo-sacral angle to be 45 (Figure
74E) The conclusion at that trme was that the 3 degree
pelwic shift prodoced by correctioa was insufficrent, 10d
one that would predispose to recutrence. Patwent was
scen at 60 day intervals and was found to be having
occasional slight lumbar and scutxc twinges but was sble
to work without interruptson. On 4/18/52, there was ¢
retum of intense low back pain and scatica. Patient
states that pror to date of aggravation he had twsted
the left foot and Ieg while wallung m mnd. Sioce the
previous routme treatment had given relief he was agun
referred to the bosprtal for balanced tractron and 2d
juvant therapy Agam, there was relief of symptoms
and he returned to work and contmued wrthont signifi-
cant terraption until 12/1/52. Ia ths iotenm be
frequently retumned to the office a3 he was never com-
pletely symptom free, suffering low back and saatx
twinges with the slightest correctrve shoe sag from wear
On 12/1/52, patsent had intemse recurrence of left %
atic pan and generlired musde spasm with marked
saatic list.  As comservatree treatment bad failed to grve
satisfactary results, be was referred to Dr Tracy | Pat
nam, Neuro-furgeon, Beverly Hills, Californs. Hu
cooclusions were Tt was oy impresuon that thes patrent
has & bernmted intervertebna! disc at LS or L4, of
both. He has certunly exhausted all possibildses for
comservatere therapy and advise that trestment
be cured ont as soon as possible.” On 12/11/52,
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Midway Hospital, Los Angeles, Califorua, an explora
toa was pcrfnrmtd. Exposute failed to reveal aay
gl reason for the extremely large filling
shadow found at the intervertebral space betwcen L3
and S-1 There was however a large scale disc protru
swon extending completely across the next intervertebral
space above L4 and L5 seemungly pressing on both
left and nght lombar nerve roots The protrusion was
frable, necrotic, and had to be removed by curettement
There was jotense dural mnjection. Patient s post-opera
trve course was satssfactory wn that there was immediate
relief of the intense lumbar and scuatic pan
Comment The satsfaction resulting from this
pastoperatn ¢ change was short lned  Pattent found
that he could not walk across the floor barefoot
witbout twinges 1n the Jumbar and saatic regions
As this 15 wnitten, 4/20/54 he 1s still being treated
for a recurrence of lumbar neuralgus of moderate
seventy Residual scutic wrntation 1s evidenced by
transient pauns at the back of the left knee This
particular case 1s interesting 1n that st indicates that
ali too frequently disc protrusion may be an aggra
vating rather than 2 pnmary factor i the causation
of neunalgias Not oaly have many patients been
grven permanent substanhal benefit in the presence
of posihive pantopaque studies, but many suffer
aurly or late recurrence of symptams after the re-
moval of 1 protruded disc.,

Case No 8, M. LM. Age 23 1/31/52 Referred
by Dr Robert T Pottenger Pasadens, Califormua,
Chref Complarst  Chroawc atthniis Duration 8 years
Hustory  Pabrent has had an slmost contumrous
Iustory of varred jomnt difficulties since the age of 16
In the begnnmg tad transeent pan and swelling of both
knes dugnosed as due to theumattc fever  Duning
this persod she was 1n bed constantly for three years, and
relatreely snactrve for a year after this. She was marrred
beceme pregnant 1n 1948 20d signsficantly was relatreely
free from symptoms during this tune Two months after
puns recurred 1 aggmvating and spreading

form to affect 1n 1ddition to the knees the aokles and
fect. For the first tme tranuent pans made their ap-
Pearance n both elbows and the mght shoulder For
the past three years had been under contnmous treat
ment by varred speculists and was given sevenal courses
of cottisone with only slight transrent benefit. For the
Past four months wes under the care of Dr Pottenger
#2d lost 13 Ibs. from a reduction dict. There had been 2
consderable decrease of symptoms, but sustaned weight
g was poorly tolerated and progressive fatigwe bad
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becorne an outstanding symptom. As a result she was
referred for fixed postural shoe correction as an adjurant
treatment

Generd Pbysicdl Examination Reveals a young fe
male of medium height and body weight who walks with
great difficulty and obvicasly suffering severe pams The
uppet extremity examunatton reveals that mn the night
shoulder there 13 Jocalired central pain on pressure just
below the scromio-clavicular arch with ¢ defintte twinge
on external rotation. Elbows do not appear to be thick
ened, but there are definrte twinges at the extremes of
the ranges of motion.

Spimal Exemmaiton  Standmg  Slight total curve to
the left with the nght ilic crest bemng slightly to the
left Forward bending—has an exceflent lumbosacral
bend, berng able to tooch the tips of cxtended fingers
to the floor Side bending—equatly well performed and
all standing movements were accomplished without pan
referral,

Sspime  Struight leg musing bilaterally elevates to
the rght angle without blockage of movement or pam
referral  Cross leg test (heel to opposite knee) oega
trve, Examumation of individual jomts reveal that both
knees are reddencd und swaollen. Measurements mud
patellar right—1514 left-—161, On both sides there
was free flud present as mdicated by disanct patellar
float, Aokles are also swollen mud-malleolar—nght,
10% left, 1034 The right knee 15 sharply lintted at
the extremes of the range of motion, the left slightly
less. Both ankles are free i flexian but shightly restricted
at the extremes of range of extentson. There 13 redness
end puffy swellings of the dorsal surfaces of both feet
extending 1nto the toes—large and first small toes on
the mght—large and first and second small toes oa the
left.

Foot and Leg Exemnation Standimg Reveals bt
laterally a scvere synchronired iternal rotatory devia
tron. Marked sag of both long arches and moderate
metatarsal descent.

Radrological Report  Standing radrograph reveals 1
inch shortening of left leg Other radrographs reveal
slight reactive changes 1 the night sacrorluac jont aod
nompal degenenative arthnitc changes 10 both knees—
tharpenung of the artricular macging of the tibue, (Dr
J G Conts, Radrologsst, Beverly Hills Californs.)

Drgrosts Multiple postural necuralgus. Muluple

theumatord  arthntides

Treatment Because of extreme intemal rotation and
other deviatronal deformutres, fixed postural shoe cor
rection was prescribed. Because of the mtensity of the
wfammation this was performed very graduslly about
two weehs elapsing between each npward revision  Ad
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Jovant py for the lower extremities consist
g of whirlpoo! baths and Iight massage. Medsatron
was restrcted to mild sedstion for pun.  Follow-up
notes revealed & remarkably rapid recovery comsidening
the seventy of symptoms and their leag duratton Two
weeks after 1utul shoe correction pans i the night
shoulder and both elbows completely distppeared
Within one month excess fluid was dbsorbed from both
knce joints and the marhed swelling of the ankles and
the dorml surfaces of both feet and toes were greatly
reduced. Withm two moaths, with gradmlly improved
correctron, there was a complete disappearance of all
acuralgus and jount swellings Patrent resumed full
actraty to such an extent that she was able to dance

Comment As 2 therapeutic test this case reveals
that fixed postoral shoe correction 1s 2 dominant
factor m the treatment of arthritss  Patient had been
nder continuous medianal treatment for more than
three years, recerving conventional treatment of
vanied types including prolonged adminustration of
cortisone oa three different ocaasions  In sprte of
this there had been extensive aggravation of the dis
ease and considerable deterroration  For test pur
poses  all spectfic mediation was discontiaued
except for muld sedation for pain The experience
derrved from thus first and subsequent cases con
vinced Dr Pottenger a specalsst of national repu
tation, that rt was necessary to apply fixed postural
shoe corrections to relieve postural imbalance 1n the
greater number of cases having arthnts. In the
opimon of this wnter it 15 belseved that arthntes 1s
benefited for two different reasons one local the
other general Locally an ankle, knee hup and cven
pelvic jont may suffer increased wear from deviaon
of weight bearing lines  Generally release of spral
cord tension may act pow erfully to stmmlate general
body metabolssm, mncluding & restoration of de-
pressed glandular fimctions  Althoagh there may be
some difference of opimon between Pottenger and
myself as to the mechanism promoting recovery
there 13 none concerning the efficacy of postural cor
rectson.
Case No. 9 Mus MU Age 43 3/30/33 Referred
by Dr Emest Russell, Nearologist,
Santa Barbaga, Californu.
Chief Complammt Encephabitrs—Multiple ncunlgas
—imtense generalized fatigue. Duratron 6 yery.
Present History  Six years ago became scutedy ill with
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inrtial high fever severe headache, and musde spasms,
all followed by  loss of conscrousaess. A duagosss was
made of nfectiouns encephalitis  From this there was an
unusaally slow recovery  Patrent was almost completely
bedfast for the first three years. In the subsequent three
Fears attempts to resume activity were blocked by the fol
lowing symptoms intense neuralgns at the base of the
neck and low back region. When pams were at ther
worst she coald not find comfort m any postioq, erther
sitting or lying down With any increase of exertion,
fatigue immedutely became an outstanding symptom.
For emmple in the week before the above date she
wsed & vacuum dexner for abont ome half hour From
this slight movement she was forced to seek bed rest
for 2 penod of foar days.

Past History  Reveals no other significant ilinesses ot
operatrons  Prior to the onse. of encephalites she had
ocaasroned tramssent foot pam, sometrmes frontal bheed
aches. No other history of segmental neuralgus.

General Exammalion Reveals & middle aged female
who scems to be mentally alert, and wallks withont hmp
ar hst.

Spinal Examination Standmyg Total curve to the
left with rght ilisc crest distinatly hegher than the left.
Forward bendmg—narmal lombosacral curve wrth ex
tended fingers almost touching the foor Side bending
was bilaterally well performed with none of these spimal
movements cloung pam referral.

Sxpme  Examination of jonts ankles, kness, end
hips reveal 0o aboormlities of shape or functron
Straight leg rasing well performed bilatenlly Cross
leg test (hecl to knee) performed without pain refernl

Prowe  Changes from the supine to prooe posibon
asily Examumtion of the spmous mudline reveals a
distinet fibrossuuc thichening over the base of the sacrem
which extends into the night lateral expansion without
thickening tn erther gluteal crescents  Finger fork test
reveals marked tenderness over the nght Sth Jumbar
root In the midline of the neck, starting at the 4th
cervical and running to the 2nd thoreck spuous process,
there 13 a central fusiform fibrositsc thackening which 18
extremely tender on pressure Both trapenmus musdes
are 10 sprn with somé fibrontc thickemung 1n thewr
outer npper borders. Tension 1n thes 2rea 15 increased
when cxaminstion 13 made i the sitting posstion

Newrologicd Exommation  Knoee, beel, biceps, and
triceps tendon reflexes are exceedingly hyperactive b
laterally with moderate ankle clonus

Foot und Lsg Exeminaion  Standmg  Modenate
knock knees. Slun feet wrthout shoe deformrhes except
for consudersble toc flexioa contractores  Fairly good
setention of long arch symmictry slthough mternal devaa
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tron of weight causes slight sag  Inwaed rotation 15
further demonstrated by slight puffy swelling below both
external fibular malleolt  Brmanual rotatory tests reveal
1n axtreme mward roll on the left a moderate one on
the nght.

Sutmg  Thin discrcte plantar callowses over the
beads of the 2nd and 3rd metatarsals—nght, bilaterally
ficxible fore fect with short heel cords that permit
dorsiflexson to a pornt 10 short of the nght angle

Radiograpbic Measwrement  Standing  The tops of
both ecetabult projected to the vertrcal wire reveal that
the left leg 1s 15 inch shorter than the nght This same
difference 15 found at the level of the tliac crests (Figure
75) Thu figare (Figure 75) illustrates that at one time
three comparatre measurements were projected to the
vertiaal wire vz, the acetabular the thac crests, and
the angle of the sacroihiac joint  Although thus latter
potnt 15 clearly demonstrated 1n this particular radso-
graph, 10 many others it 13 difficult to determine this
auct powt. (Lewis Peha, Radwologist, Beverly Hulls,
California.)

Dugnosts Encephalitis complicated by Pastural Im
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balance—General spinal cord  tension—multiple root
tension peuralgias

Treatment  Patrent was given pradually incressed
fixed postural shoe correction with the shortness of left
leg partially corrected by a ¥ tnch balanced heel muse
to the left shoe. Adjuvant therapy consisting of two
interrupted eght day courses of cortisone and assistant
medication  Physiotherapy consisted of inductothermy
and stretching exerases directed chuefly toward bilateral
trapezrus fibrositis and spasm. Recovery was exceed
ingly rapid considering the severity and long duration of
the ongnal illness. After three months of treatment
there was almost complete relief of both upper and
lower oot neuralgias with a corresponding decrease of
fatigne. S months later she resumed full time work
as 2 secretary 1o San Francisco

Comment 'Thus case has specual interest in that
the ongmnal seventy of the disease and 1ts location
caused considerable dugnostic conflict as to the rea
son for the continuance of symptoms Most ob-
servers reasoned that the multiple neuralgias were

Figure 75
from Severe Encephaliis. Antero-posterior radiograph deplcting a mgnsficant difference of
leg lengths.

Case No 9—Muss MU Muldple Postural Neuralgias Complicating Recovery
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the direct result of chroaic inflammatory (post-es-
cephalitic) changes The referning specialest (Rus-
sell) questroned this  Although encephalitis was
unquestsonably the activating mechantsm that m
creased 2 [ateot spiaal cord tension, the final resoft
of treatment proved that serul postural devisbions
rather than the scars of ongimal infection were the
aggravating cause of symptoms.

Case No. 10 Mus MP Age 41 3/8749

Chref Complasnt  Polwrmyelitis and post polsosme
it deformrtres—38 Fears. Malbple nennlgras—2 years
Present Hutory Two years apo patient had an 2cute
andk of Jow bad pam which ongmally was consid
ered 25 due to the retroversion of an eplarged wterns.
Conscrrative trextment gave some rebef Three mponths
180 pans 1n the neck, shonlders, and lower chext region
made thewr appearance. These were ot constsat but
varied m therr loaton and ntensity from day to day
As & puno teacher she particaluly complaned that
band and arm movements for long penods coonderably
aggrvated symptoms Gunng “an interacng of pams
and 2 tighteess i the neck” Generalued fatgue on
cxertron became progressreely worse. Lower extremuty
puns were of the movable types 1o that they were tan
swent, not of grest seventy 2nd regalasy vaned 1n Joa
o, Sever! momths prior to examinzbon sbe had
“eruption” on postenor mrface of the nght thigh dug
vosed 13 “shingles ~

Pass History Patwent had polionyelstis at age of 214
yeas resulting 1 severe multiple deformties  Bath
Iegs were senouddy affected, more 30 on the nght, marked
by dropped” foot and back koee deformuty  Spinal
curvature of extreme S<corve stmdural type made #s
appeanance and became raply worse durmg the growth
pessod. In 1943 2 local orthopedsst pecformed a taple
arthrodesis on the aght foot and ankle resalting m a
utnsfactory fixston for the prevwously dropped  or
dingle foot. Later another orthapedist performed a
oeree crushing  opesation without aoy benefit what
soever

Phyucd Exasmreation  Reveals a short, meddleaged,
slightly overmesght femie who walks wath great dife
alty withot shoes.

Spund Examzsation  Standmg  Patsent has cxtreme
S<une drucurs! scolwsis, nght—cervco-dorsal, Jeft—
dorso lambar (Figure 76A) In addrtion there 13 an
extremely sharp tumbar forward curve (lordoss) The
thac crests seem to be of equal beght xnd later antero-
pusterior radiographs reveal no ngoibcant difference 1n
leg length  Side and forwasd bendmg are well per
formed 30d without pam referral.

THE POSTURAL COMPLEX

Swprme  Strught leg raung and cross leg tests are
well performed bilaterally without pam referral.

FProne  Changes from supme to prooe posthon with
ot breals in the contmurty of movement. There i
slight fibrositic thickenmg over the base of the sacrum
without extension mto the lateral expansions or the
glateal crexcents, No pan on dsrect pressure over the
scutic operungs, Finger fork tests reveal mtense nerve
root tendernets on both wides of the vertebral spmocs
processes from the Sth domal to the 7th cenal levels.
Hyperextensson and rotstory leg tests are negatrve,

Foot and Leg Exummatron  Sritmg  There 13 2 sor
face coldness of the nght foot and leg as compaced to
the feft The nght foot has an anterior scar five mebes
fong surting on the dorsum of the foot and extending
above the ankle. On the external susface there 15 2 long
lateral scar startmg sx mches above the ankle just be-
hind the oxternal mulleotes and then turns to procesd
down the lateral dorsal border of the foot, There are
sattered partial and complete msde panalyses of both
legs danderzed oo the right by & marked weakness of
the quadniceps 20d an almost complete absence of the
anteror tibual group  Op this side there 13 addmonally
s hyperextension of the knee on standing (back knee)
but 8 good post-operative stabilization of the foot on the
aakle (elinsastion of prevwos “deopped  foot) (Figere
76 B and C)

Stavdrag  Synchronmed rotermal rotatory deswtoa
of the night foot and ankle rs slight. On the left -
ternal mtatory deviation 13 extreroe  On the nght there
15 sntersor metatapsal descent and a coofluent plantar
allous orer the heads of the 20d 3nd, and 4th mets
tarss
Radiograpbic Examinaion  Antero-postenior ndio
guph (standing) of the cervical thoracx and hembar
spines revea) an extreme stractural (S-curve) scobioss
(Figore 77A)  After relief of oeunlgpas from fixed
postaral shoe correction lateral pelvc  radwgraphs
(standing agunst the veral ware) were made with
the following resulty, Latersl vew (1) barefoot—
lambotaceal angle 65 (Figare 77B) latenl niew (2)
sandiag a the corrected sboes—lambosacral angle 30
(Figoce 77C)

Dasgrosss Extreme smbalance Mulbple
severe post poliomyelitsc deformaties affecting both lower
extrenmties 10d stmctunal wcolioss. Generalred spma!
cord tension—muitple peripberal nerve root teasos
ocunlgus.

Trestment Patsent was grven fixed postural shoe cor
rection which was quste dufierent o the two ndo B
wdicated by the wdrerdual findings of foot and ke o
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Figure 76. Case No 10—Muss MLP  Multiple Postursl Neuralgias a3 a Late Complication of Severe Poltomyelitic De
formues. A (Upper Jeft) Extreme post poliomyelitic structural scoliows (S-curve) B (Upper center)  Antero-pos

tenot vew of feet and legs—marked differences on the two s

slight—left, extreme intetnal rotatroa. C (Up

ber right)  Lateral wiew of feet and legs—extreme differentiels. D (Lower Jeft)  Antero-posterior view 1n corrected
ked inprovement jn weight beanag lines. E (Lotrer cemter) Lateral view of improved postare. F (Loxer
right)  Lateral view of shoes—diflerence In wedgings—placement of extra eyelets for snug anlie fie.

tmmations, A very slight degree of correction was found
to be mificient for the weaker right leg On this nde,
becawse of muscle weakness there was a tendency to
over-correction with even shight rases pecessatmg an
outude wedging of the sole of the shoe, On the left
shoe considenbly more correction was required both
totde and outside even to an inwde wedging of the
sole of the shoe. To 1nsure saug fit both thoer were sap-
Plemented by tongue pads extra eyelets and longer
I‘“’(Fgu.n:h? D Eand F) The patient made a sur
Pusingly rapd recovery being substantully relieved of
het chuef complataty, movable upper root neuralgus

and fatigoe, 10 about two months, She has been seen at
frequent intervals for almost five years and it has been
foand that symptoms recur with every shight sag from
wrear 1n the corrected shoes

Comment The substantial relief secured 1o this
aase 15 particularly significant as it dlustrates that
generalized spinal cord tension and accompanying
peripheral root tension neuralgias can be released by
fixed postural shoe correction 1n spite of multiple de-
formuties of the most extreme nature In fact, scoli
osis of cvery type that develops dunng the growth
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Figure 77 A (Upper lefr) Antero-postersor radwo-
graph ! post-pollaeyelstic structural scolross.
B (Upper right) Lateral pelvic radsograph (standmg
barcfoot)—65  fumbo-sacral angle. C (Loner left)
Latetsl pelvic radiograph (standing 1n d shoes)

~—marked shuft to 30 lumbo-sacral angle.
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there 15 a marked accommodation of the
spinal cord and roots to the structural changes in the
contataer—the spinal canal of the vertebral columa
This opinion has been confirmed many times by
smular results of treatment in other cases having
deformutres of lesser severity  Interestingly enouph,
the relief of neuralguas occurring as a late sequel to
poliomyclitic deformities 13 usually accomplished
promptly as there scems to be little tendenqy to the
secondary snflammatory changes that delay recoveny
1 gther types of cases The 15 sluft in the com
panatrve lumbosacral angles demonstrated n - the
lateral pelvic radographs (Figure 77 B and C)
represents the maxumum difference found to date,
having been cqualed but not surpassed This wheel
lile monement of the pelvis—crest backward and
base formard—quite understandably releases ten
s throughout the entire central nervous system

Case No. 11 AMfrs. ALS Age dd 7/21/53
Chref Complamt Severe traumata—multiple fractures
—abdoaunal imjumes Multiple neursigias  Duratron
7 years Case referred by Dr Phillip L. Rossman, 1w
terust, Los Angeles, Calif
Present Hustory  Following multiple injunes suffered
3/9/47 panent has had satense chroni Jow badk pan.
Of late thesc pains are not relieved on Iping down and
frequently awaken her dunng the night. Fatigne has
become progressively severe and of such intensity that
she cznnot walk for more than s blodk without resting
In the last month she has noted swelling of the ankles
and a pun m the ball” of the right foot The multiple
juries saffered on above date were caused by the rear
wheels of an antomobile passing over her pelvis just
above the hip jount. A transcript made from the ongmal
bosptal records (Mt Aubum Hospral, Cambridge
Mast) reports the following  3/9/47 a commumeted
fractore of the left innominate with some displacements
of distal fragments. On 3/15/47 she began to expert
¢nce pun aduting to the shoulder blades assocrated with
coffee ground vomstus. Operation performed 3/27/47
s reported a3 a0 exploration with cholecystostomy An
actely inflamed gall bladder was found and druned.
At the time of operation there was noted extensive
retropertoneal  hemorrhage and considerable edema
Wounds were closed and patent was given repeated
Blood transfusions  On 3/31/47 there was poted swell
10g of left ankle Dugnosts at tune of discharge  Acute
trumatc: cholecystitis-hemiperttoneum and recent tran
I tear of the mght repocolic ligament—traumatic
transverse coloa and postertor pentonenm—recent
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fracture crest tlum  Following duscharge from hosprtal
patient was completely bedfast for six months and has
had a high degree of partul disability ever since.

Past Hustory  Before the above mjunes patent grees
no history of serious 1llness or operation except for a
bysterectomy 1n 1945

General Examunaion  Reveals middle-aged female
well dneloped walks slowly and 15 1n obvious pamn.

Spinal Examination Standing Left total C-curve—
nght iliac crest slightly higher than the left, Forward
bending—relatively good retention of lumbosacral bend
and touches floor with extended fingers without pain
referral  Side bending well performed bilaterally bat
movement to the left causes & right contra lateral low
back twinge (Figure 78A)

Sapume  Stoaght leg rusing—bilaterally—well per
formed to 90 angle without blockage of movement.
Crossed leg test—Dbilaterally—(heel to knec) —negatree.
No significant swelling or bmitation of movements of
hip anlle or kaee joints

Proge  Conuiderable fibrositic thickening over base
of the sacrum which extends 1ato the lateral expansions
bat not 1to the gluteal crescents. No pan on pressure
over the sastic openings. Lumbar mmescles are well re
lexed Hyperextension leg tests reveal a lumbosicral
bend, and this movement does not cause increased
lumbar muscle spasm. Finger ford tests—bilaterally—
tender over Sth and 4th lumbar roots with a decrease
at the 3rd There 1s definite bat shighter tenderness to
direct pressure of all of the perve roots below the 6th
thoractc level  No central fibrositc thichentng abore
this level at any point

Newrological Exammation  Reflexess—knee and heel
jetks active and equal. No aankle donus

Foot «nd Leg Exammatton Standing  Stands with
feet outtoed 10 on both stdes No mgnificant foot
(shoe) deformities  Retention of long arch symmetry
Bimanial rotatory tests reveal a slightly more than mod
enate inward roll on the left, with the inward roll on
the nght being slightly less There are small bulges be
lo» both external mallealt Delayed blanching time on
the dorsal surface of bath feet 15 mackedly lessened by
outward rotation of the feet and legs (Figure 78 B
and C)

Sittrng  Bilaterallp—flexible fore feet, no significant
plantar callomses dorsiflexion reveals both heel cords
are 10 short of the night angle

Radrograpbic Examination  The aatero-posterror pel
vic radtograph 1n the standing posrtion reveals the left
leg to be ¥} inch shorter than the night at the acetabular
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Figure 78. Case No. 11—Mra. MS. Multiple postural Neuralglas complicating Severe In
juncr. A (Lpper lefs) Slight total funchonal scolions (Ccurve) from » difference of leg

lengths. B (L pper right) Antero-postensor view of feet and legs—the internal deviation

of weight bearing lines and externs! mallealar bulge accompanying synchroakred Internal

rotabon. C (Lexer left) Antero-posterior yrew—effect of Bimanual Rota hoa

of wnternal devianon of weght beanng—the dappesrance of the malleolar bulge. D (Lawer

right)  Antero-posterior view—seme effect cootincously maintained by complete froed pos
tursl shoe cocrections.



A COMPINDIUM OF ILLUSTRATIVE CASE HISTORIES

147

Figure 79 Antero-postenor pelvic radiograph (standing)—left leg % Inch short at acetaba
lar levels—3% ch short at level of illac crests Major displacement sccompanying severe
communuted fractures of the fium.

levels, and 34 mch shorter at the level of the iluc crests
(Figare 79) The pelvic fractures and separation of
fagments remain 15 ongiolly described

Dugnosis  Postural 1mbalance—generalized  spinal
cord tension—multiple oot tension neuralgus Multiple
taaumats of major seventy—communuted fractures of
pelvis and multiple interns! injanes

Treatmunt  Panent was grven gmdully increased
fxed postural shoe correction based on the findings
found by physcal examination, Adjuvant therapy coa
ssted of inductothermy and massage applied to the
lombar ares. Since there was consderable temporary
£8gmvation of symptoms lasting from & week to ten days
with each upward corrective change, the final prescup-
t0a was not attained for about six weeks (Figace 78D)
Adjmvant therapy consusting of three interrupted courses
of cortrsone and assustant medication  Substantial relief
of the multiple ocuralgus followed & slow fade type
of reactson but at the end of two manths the was almost
completely pein free  She 13 now actrvely engaged as a

realtor & type of work that requires loag perrods of
standing 2nd walking.

Comment This case was sclected from a large
group of patients having intense neuralgias of vaned
types that followed 1nitial trauma. The nature of 1n
Jurtes vary from those of great severity as 1n this case,
to others 10 which the njury was of minor character
—such as simple spramed ankles or fractures of leg
bones without displacement. Many of these patients
grve no hustory of significant neuralgizs prior to the
onset of trauma. All too frequently in a great num
ber of cases the almost universal latent spinal cord
tension 15 increased by the injury Then the postural
smbalance that bas been aggravated by trauma mamn
tains neuralgic symptoms long after the ongmal 1n
junies have healed. This 1s an exceedingly large
group and one that 15 quite regularly relieved of
neuralgias and associated symptoms by the fixed pos
tural shoe corrections that reverse serial distortion,
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CHAPTER FIFTTZEN

Summary

A stouro agree that the opening statement of
this text has been fulfilled There ts much conflict 1n
the present methods for the diagnosis and treatment
of postural imbalance, and this presentation does
differ matenally from current majonty opinton Cer
tun portions may be so dnergent as to severely strain
aedulity  Confirmed sheptics should remember that
etery varamt screnbific theory must successfally with-
Hend 1be tests of trmmte and experrence
In the past, the correction of foot posture has been

coasidered solely as a means for the relief of local

ued foot and ankle pains The precedent extensne
endence mndwcates that this different approach grves
to the cgrrection of foot posture an infinttely wider
ppliation Tt now becomes the lever by which 2
change of foot pontion accomplishes a simultaneous
shift 10 body posture. It must agam be emphastzed
that u the great majority of cases the foot, the pnm

ary cause of seral distortion 15 a silent factor 1n that
7t may aot 1n atseff be pamful Quite as important 15
the fact that symptoms may not atise from = definite
frlt 10 posture  Many patients haviag excellent
Phyiques by the most exacting standards, have a
@mplete set of symptoms whereas others with mut

tiple defects of considerable seventy may be com

Pittely symptom free

Tn the course of clinscal discusston the statement

%11 been made with tongue i cheek that this 1n

Yeltigation was based on two major  discoveres
VL, one, that the foof 15 attabed to the leg and the
other that t4s spinal cord 15 a continmons stracinre
Ths of course 15 persuastve argument reduced to
theurdsty How ever many mes a serond Jook af the
%vious has revealed facts of consderable clincal
Signficance,

The first of these calls attention to the stmple con-
nection of the foot and leg and 15 a distinct over
simplification The following analogy bas been foxnd
to be more pertinent to the wnderstanding of thrs
specific phase of the postural problem It bas been
amply demonsirated that mierndl roldlion of the foot
canses an exactly corresponding shift ai the ankle,
knee and bip 1wnth demonsirable changes at the lum
bosacral letel Ressliant mequality of weight to joint
sarfaces say be compared to xnesen wear on an
astomobile tire that can only be terminated by cor
rectson of wheel alignment on the axle Withont this
preliwunary change attempts at tire reparr are & wdste
of effors

The second poriron concermng the spmal cord
a5 a smit emphasrzes & general falure (o recognrze
this stmple fact bat acinally conceals a much greater
error The spmal cord 15 only & segment of a com
Plete sustary stractare that compriser the bram,
spinal cord parspberal nerves and the sympatbetic
and parasympatbetic systems A mechanical lesion
or evan tension at dny nxmber of critical pomis can
concercably affect the entire tnter dependent system
to disturb ike fine balance between stimulation and
smbibtiron so essential to normal fanciion

In addition to the affections that bave been de-
scibed as amenable to postural correction, there are
indscations that the scope of this probiem may be
considerably enlarged to include other conditions
caused, or aggravated by static factors It 1s hoped
that this different approach will a:1d 1n the solution
of the diagnostic and therapeutsc problems that stil)
surround many common symptoms ansing from or
aggravated by postural imbalance

{1
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tibual sling, 47 30
Deatral straught line posibon, 43, 44, 51
52, 37
pluater fasaa (foe) tests, 71
Ppostare of chuld
correctre differences, 113 118
tralmng straps, 118
FrEmate comparative study 14, 15
range of motron—ntero-postenor
wting, 44
stending, 30-32
ngidity 1 prumate, 14
npdity trend to 14 13

skeletal rgddsity 44 46
srught Lioe popton (snstomial
oorm) 49 51 3., 4

alar movement, M
talsr froation, 48-50
Fore and tund Limbs, differertation of

lemueosd somilaryy 11
bines of force ¢ 11 12
reptilien sknulenty 9
Foundition of body 3
Fracures, mulnple, 143
Funcpom] sobtosy, 64

G

Gait
notmal, sepmeon! syockroatnton of
43

propulsian phase, 4446
Geperal bananmal rotatocy test, 70, 103
Geologxcsl strata, 3.7
Gluira] muscle spesm, 137 138
Goxilla foot differcnces, 19
Gray Henry 33 36, 132
H
Hallex valgus, 72, 136
Haoser Emtl D W 43 93, 94, 152
Heel

bereled seaty, 103

cord bengths test, 73

spary, 71

“Thomas, defects of 93, ™

unbalanced and cosrectron, 89
Hhs, J M., 136, 132
Hrstories, case, sltustranve, 128-147
Human boeon {bram) 20, 21

Humeral subilizanon (shoulder joft)
13 14

Hotton, James, 5 152

Hyperextenyon beg test (prooc) 68

1

Tuc crest diffecentials, 33, 64, 140 143

Inductothermy (see Physothenspy)
Interna! engoliton of foot, 49 S
Interna] rotstton
foot, 29-31 (see Prumary tngger me
chanrsm)

feg and thigh, 2931
syocheoared, 2931 43 43 4735 37
Intervertebesl dise protrouoa, 125 126,
133 136 139
Intoerng, 43, 44, 51 33 118 (ser Foot,
adduction’

Tnvenion, 43 44

]
Jobasm, Barry 22,23 132
Jount

Jorres, Leurence, 12, 29 124, 126, 132
K

Kelth, Acthar 22

key 7 A, 126 152

L

Leang in shoe cocrection, 94

Lake, Nowmwn C, xi, 14, 44, 152

Inaccuracy of tape messurement In, 33

rdograpine 3336, 42,
116, 135 137 147

Leg tests, 63 68

funger fork, 69

general, 70
special foe or debscate, 71
spemal, confrmatocy 63 68
Lemar 8, 11
Lemur Fotte 11
Lemur Mongoz, 11
Lemuroid
fore and uod hmb simdlanty 11
boromn, 20 21
Length drsperty in spinal colemn oxd
cord, 2223
Lever alf muoxle (foot and leg) 47 30
Lewn, Phulhip 43 30 31 34, 93 13
Linesr synchromestron (bower extremity)
30, 51

Last
lumbar 61 64, 107 108
wianc, 64 107 108



Long wrch
mecharusm of 33 57
strocture of 14 44 46
Lom of Seximlity (foot) 14 13
Lew hadd pam, 40 41 42 63 123 124
123 127 1% 13314 143 147
e factor in, 123
scute, 173
athed syoploms, 124 123
faupoe, 63 123 123
postural Istory 4164, 123
sox differential, 123
Lower extremuty
umincal rotatory test, 70 71 103
Lcer synchronlzatron, 30
Tumbar bst, 64
Lombar locdosis, 134, 131
Lembar muscle spaam, 130 133 137 138
Lumbo-sacrsl angle, 79 52
Lombosacral shafty, 3340 137 144
M
Ualteol
otemat buipe 53 54 37 146
relatne panallelum, 45 33 54
Marage, 113
McCotter R_E, 22, 132
Masarement
rulet, of metataml arch, 104
fape, imctury of 33
techmque of prefrminary foot, 102, 103
Mechearem
dm, of scapalo-humerat controls. 19
of Song arch, 34, 57
of puul eoed, 31 32
redesre, 31 32
tendon, 29-32
pelvic saguirtion, 29 32
prmsary trgger (see Prumacy trigger
mednaim

)

ngger (ree Provey tmgger mechsmsm)
Mesorow &1, 6 7 11
Metntirsl (anterior) arch, 46, 50

cacvty T2 73

coaveslty T2, 73

comrectrve testy, 73 129 130

mobufity testy, 73 112

ruler messureanent, 104
Mennra) hart (1hoe sole correctson) 93

M4

Metatsrmlgn, 30

Mortce, tbao-Fbuler 30

Mavable radaculsts dower Jeg pasn, 123
125

Movable reduculstls, upger root pums,
14

INDLX

Multiple veuralglas, 123 1 129 136
140 141 143 146
Muscle spasm
gluteal 137 138
hembar 130 133 137 138
traperius, 128 135 140 145

N
Needies, G H, 22
Nenve

release 941

oot angulstion in spinal cord, 22

145

pussive (oraarpulstron) 111 112
fnductothermy 11
masape 112
whitfpool bath, 109
Flantar caljourses, 72
Plantar fascia fine test, 71
Plastic chemical compound 83
Plaste reenforcement of shoes, 82-86, 89
Pollomyelmy, 142 143
Postutal complex, froatrspiecr 932
Poituraf correction, 113 118 119
Postural fangue, 63 130 132 140 141

tenyron, 29 31 45

Neuralgiss, multple, 123 127129 136, Posturaf hustary 61 75

140 141 143, 146 Portoral phynaal exammation, 64
Neurovaxcular bandies, 33-37 Pottenger Robert T, vi, wil xi, 133 134,
Norm, snatomical or 1deal, 31 34 139 140
Normal gait, 1 synchroal P U {ution, 9

of 4 Presimians, I8

Pnmary moscular factors 1n fook move-

o meats, 47 30

Outtoarng {foot) 4% 44, 31 32, 118
{s¢¢ alse Foot, abduchion)

r
Pala
constant wmtractable, 131
in beft chent, 132
low bark, 63 124 125 130 133 1)
scuie, 123
age frcions 123
posturud histary 4184, 123
saanca and, 123
sex differentiad, 123
prychosomatsc, 63
redrcubing
lower [eg, 123
Upper root. 123
Paleozoit e, 6, 7 9 10
Parestbenay
Jower leg, 123
upper root, 123
Payne, Ropaf €, m, 123 1 4
Pelnic angulation, 29-31 33 4042
changes from foed postural corrections
33 342
Pelvic change, comparxtnie, 16, 17
Pelvic lumbo-sacnad, 30, 32
Pelvic messurement (radiograptuc) 30-13
I3 36, 4042
Peluic methamam, 2932
Pel % pounons, messurement of 3342
Peivic release (lumbar and scate) 29
333 4042 1M
Petvac tnad, 29 31
Prronesl slmg (foor and leg) 47 30
Prtersen. Harold E,, 11, 133 132

kmer extremuty Luncar Phrucal and postural history
3t 6t 5

of oot (see Foot, ) Phywoth

roatory 48 exercises

Mualnple fractwres, 145

sctine ti3, 114

Prmary tngger mechanm (foot)
wstomcal pomm, differences from, 34
crmysectional arudies, 34 37
evolononary development, 9-12, 14 13
long arch descent, 34
malleolsr bulge (exterual) 34
pelnc angulatson from, 33 40-42
serial distortion and cortection, 2832

Primate bormons (brain) 20 21

Prunate foot, flexibility m, 14

Proanthropoid hotizon {bram) 20 1

Procedure, mampulition therspy 109 112

Procation (foot)—terminalogsal ms-

nomer 43, 44

Pypchosomate etror €3 131

Potmam, Trecy ], 138

R

Badrculivhs
lower leg paing

fixed, 123 128 133 1%9
mavable, 123 123
paresthenss, 123
tharsoe sod angina, 132
upper root fpumd, 123
fixed, 131 132 140
mevable, 124 139
parcsthesag, 125

Badsopraphic measarement

of leg length difiqentish, 3333 42
116

pelvic angulation, latentl, 33-36

peinic angulaton, entero-pasterior 3
41 142 14

Radiography

Merjutements
technigney of antera-postenor 83 M
36, 42
technsques of fateral, 33 40 41 42
recumbent defects, 33
standing, advantage of
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for adohs, 36, 40 41

cluldren, 116
Range of motron m foot
uthog, 44

Rermann, Arthor F 22, 23 152
Relexse, nenve, 29-31
Reptiles
buoman smalogier, § 10
progresion,
therodont, 9
transitsonal, 6
Rigdity In human foot, 14, 44, 46
Roentgen, &, 7
Rossman, Philip Y., 143
Rotaton, wrternal synchromired (foot)
29-31
Rotatory beg test (prooe) 68
Rotatory manements of foot, 31 33
Rebber spoage mserts (see Sponge rub-
ber mserty)
Rmssell Emest, 140
Resell tractron, 107 108
Rutberford, 6, 7
s
Sapuler stabilintron, mechzusm of 12
13
Sapulo-bumeral sabilmton, 12, 13
shoukder jouat, 13
Schochert, Charles, 7 132
Schultz, AL H 15 22,132
Scutles—aciatic neodtn, 41 42, 125 126,
130 134, 137 139
relatson to bow beck pain, 134, 136 137
Scuatsc bist, 64
Scolions, 64, 14
Serul devistion (distorboa} crde of 29-
32
Shoes
commercul names of 81
Correcton
extre ereles m, H
mude adposiment, 95-106
Licmg @, 94
materuly 1n, 96, 98, 99

plastc teenforcoments, 82-86, £

oatude, 93

tools fue reenforcement, 96, 99

unsarble (sem flemble flenble) 79
Shoalder puat

beachutun 1

humer 1 stabihizztion, 13 14

sapolar wablizacon, 12

scapalohum- | 12 14
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Sumian bocizon (brun) 20, 21

Similarity repulsn and Luman extrem]
tes, 9, 10

Skeletal ngacaty in foot (humen) 14 44
46

Slng or slmgs (moscular)

balancmg, 47
interml (tibeal) 47
latenal (perooeal) 47

peraneal (lateral) 47 30
tbul (ntermal) 47 30
Sen th, Grafton Ellsott, 9 18, 132
Sauth, Willism, 5 132
Sole wedging shoe coerectson, 93 91
Spinal coloma and cord, 22 25
comparatne groxth, 22
development of 23 24
fasson, 123, 126, 133 134 133
length dispanty 22 23
nerve root angulition, 22 23
release
amtomucy) 24 23
mechamsm, 31 32
eoon
amtemcal, 29 23
mechamgms, 29-32
aried levels of rminsteon, 22 25
Spishakoff 133
Sponge robber mserts, 97 99 100, 102,
104-106
beveded heel seats, 103
device placement rules, 97 106
Ioag arch supports, 103 104
mctatarsal (aoierior) erch supports,
103 104
Stabileanon, bumeral, of shoalder jolnt,
13 14
Stehilizatson, scpular mechamsm, 12, 13
Stabulmabon, sapulotumenl, 12, 13
Strinberg, § S- 138
Stelnman, Robert, 83 84
Strught Jeg raising (sopene) 63
Stralght line poutoa of foot, 49 31 32
H
Strats, geolomanl, 3-7
Stroctural scollosls, 64, 142 144
Strocture, comparaine of foot, 11, 13
Sarocrare of loog arch, 44, 46
Sabtalar yount, 34
Surtable shoe, omtude and wnude cocrec
tan, 79-103
(grolopxc) 5 6
Supsnatron (foot) —termnologxcal mrs-
nomer 43 44
Sostentacular descent, 35 37

Talar foxtron o foot, 48-50
Talar movement m foot, 30
Teruer (tarmm) 8 11
Tenwoa, nenve, 29-31

Tests
buranual sotatory (foot and keg) 70,
71 133
crossed leg, supine, 63
finger fock (madiculis) 69
functional, 73
peoeral bonanoal routory 103
feel coed bength, 73

groeral (wnrversal) 70

metatarnal erch, corrective, 73 129
130

metatarso-phelinge! mobility 73
112

plantar fasda fine or Bager, 71

rotatocy kg, peone, 58

Therapy
sdymant, 107 114
exerancy, 113 114

manipalative procedures, 109 112
physio- 109 112, 113
tractron, 10 extenuon, 107
tractron, Rowell 1 fcxon, 107 118
Thenodoot repeile, 9
Thomas beels, defects of 93 9%
Thompson, A, 22
Tibeo-Bhalar mxrtree, 30
Tibaa! shing, 47 30
Tiloey F, x, 11, 1821 132
Tor Benron contractures
fixed (hammer toc) 136
movable, 73 109 112
Tongue pads [n shoe comection 91
Tools for shoe correction, 96, 99
Trection
Iulateral balinced (Russell) 107 109
extennon, 107
hesd, 107
Trumng straps for children, 118
Transitional reptile, 6
Traperius kneading for fibrosltls, 113
Trepezius muscle spasm, 128, 131 133,
140 143
Traperius stretchung for muscle spesm,
112
Traoma, 145 147
Tree Shrew 7
Togger mechunion (ses Primary tmgger
mechanigm)

U

Unbaluoced heels (shoe carrechon) 89
Upper extremity differentiation, 11 1517
Lpper root pams (cervacal) 1235 (sre

v
Vertebal columa (see Spusal colema)
w

Whislpool bath, 109

Woerdemann, A W 23 24, 152
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