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function is necessary for any length of time, as in the
chronic cases, it is well to apply a leg brace to the shoe
with a joint at the ankle soarranged as to prevent dorsal
flexion beyond a right angle. As patients are usually
sensitive to direct jar, a rubber heel should be employed,
and an increased height of the heel sufficient to throw
the weight forward upon the front of the foot usually
lessens the discomfort.

As has been stated, in the chronic cases there is usually
an accompanying weakness of the longitudinal arch
This may require the application of a support and further
treatment as described in the section on the weak foot

Operative Treatment.—In persistent cases, particularly
those in which the bursa is palpable and in which the
adjoining tissues of the os calcis are infiltrated, the re
moval of the bursa is indicated. This is accomplished
by an incision beside the insertion of the tendon where the
bursa is most prominent. Irregularities of the under
Iving bone should be removed at the same time. The
wound is then closed and a plaster bandage is applied
This should be worn until the patient can walk without
discomfort. Support may or may not be required in the
after-treatment. Operative intervention is of course in-
dicated when suppuration of the sac is present or when
it is the seat of primary or secondary tuberculous disease.
As has been stated, the local disability may be induced or
prolonged by systemic disease In such instances appro-
priate remedies should be employed.

XII. Acarnro-Borsrtis PosTERIOR,—A small sensitive
bursa over the insertion of the tendon, between it and the
gkin, sometimes causes symptoms resembling those of the
preceding affection. This bursa is usually caused by the
pressure of the shoe, and it may be relieved by removing
the exciting cause and by strapping with adhesive plas-
ter.

Burse or sensitive points elsewhere on the heel are to
be treated in a similar manner. Irregular projections on
the bone may require removal.

XIII. STrAaIN oF THE TENDO AcHILLis.—Pain on use
of the foot referred to the tendo Achillis may follow
strain or overuse, the symptoms may resemble those of
Achillo-bursitis, but the sensitive point is often localized
at the middle of the tendon or at the junction with the
muscular substance. Apparently there is, in these cases,
an irritation within the fibrous sheath of the tendon or
injury to the muscular fibres.

The treatment is functional rest. As a rule the appli-
cation of the adhesive-plaster strapping, as described in
the treatment of Achillo-bursitis, is effective

X1V. ParsrFur. HEeEL — CALcANEo-BursiTis.—Pain
and sensitiveness to pressure referred to the bottom of
the heel are common symptoms of the contracted or hol
low foot, in which there is abnormal pressure on the an-
terior and posterior pillars of the arch. It may be in
normal feet a symptom of overuse, as when the tissues
beneath the heel become sensitive after long standing or
walking, and it is a common symptom of the weak foot
of which the so-called heel walk is characteristic.

In rare instances the point of tenderness is distinctly
localized and is due to a small inflamed bursa lying
over the periosteum of the inner tuberosity of the os
calcis.

Treatment.—This must be directed to the condition of
which the pain is a symptom. The treatment of the
weak foot and of the contracted foot is described else-
where. If the sensitiveness is due to overuse or to ab-
normal pressure, the use of a rubber heel combined with
frequent change from the passive attitude, in which the
weight is supported entirely on the sensitive part, may
relieve the symptoms. In many instances the use of an
arched foot plate, to distribute the pressure along the
entire sole, is of service.

Painful bursee may be protected from direct pressure
or removed if necessary. Royal Whitman.

FOOT, DISTORTIONS OF.—Tavrpes.—In the pre-

ceding article, the disabilities of the foot of which the
discomfort is of greater importance than the deformity

216

have been described. One may now consider those of
congenital and acquired origin of which deformity is the
most noticeable feature. A distortion of the foot of this
class is simply an abnormal retention of a normal atti-
tude, or what is an exaggeration of a normal attitude
In other words the centres of motion, at which the foot
is deformed, are the centres of normal motion and the
different distortions may be simulated by a normal sub-
ject. If the foot hasbeen fixed in the abnormal attitude
during feetal life, or if it has been used for any length of
time in the abnormal position, the deformity becomes

aggerated bevond the possibility of imitation, and
secondary variations in its shape, size, and nutrition
follow.

The deformities of the foot are grouped under the gen-
eric name talipes, derived from talus (ankle) and pes
(foot), signifying therefore a form of deformity in which
the patient walks upon his ankles. Talipes was there
fore originally synonymous with the popular term club
foot, but at the present time it is used preferably as a
prefix to the descriptive titles of the different distortions,
while club foot is usually applied only to the most com-
mon of the deformities, equino-varus, in which the dis-
torted foot is club-like in form.

V ARIETIES. —There are four simple varieties of the dis-
torted foot or talipes:

1. Talipes Equinus, the extended or 11\:!1!1:11‘-”111"1 foot.
In well-marked cases the patient walks upon the heads
of the metatarsal bone, an attitude that suggested the
name equinus (horse-like).

2. Talipes Caleaneus, the dorsi-flexed foot in which the
heel is prominent, and which alone bears the weight in
walking ; hence, calcaneus from calcaneum, the heel bone.

In these forms the centre of motion is at the ankle
joint. Under the terms equinus and calcaneus are in-
cluded not only the cases of marked deformity, but also
those in which the range of dorsal or plantar flexion is
sufficiently limited to cause a change in the contour of
the foot. ;

3. Talipes Varus, the inverted foot. In this deformity

foot is turned in or adducted, and combined with the
inward twist, which exaggerates the normal curve of the
inner border, there is always a certain amount of supi-
nation, or inversion; that is, the inner border of the sole
is elevated and the outer border is depressed, so that the
weight falls to the outer side of the centre of the foot.

4. Talipes Valgus, the everted foot. This deformity is
the reverse of varus. The foot is abducted, that is, the
foot is twisted outward at the centre and pronated, so
that in use the weight falls on the inner border.

In these forms of lateral deformity the centres of
motion are at the medigtarsal and subastragaloid joints.

These simple deformities in which the foot is persist-
ently extended or flexed, or twisted in or out, are com-
paratively uncommon.

Compound Deformities.—As a rule, the deformities are
combined in varying degree; thus, the over-extended or
the over-flexed foot is usually twisted inward or outward,
making four varieties of compound deformity. 1. Tui-
ipes equino-varus—downward and inward. 2. Talipes
1f;”z'f-u-v-:-"g,’n-a—«]l>\\'I1\\':1|L| and outward. 3 T-ff4pv 8
"”""'H.""J-f'fH'w.--—H]’\\;H"i:lll'lil]\\':l]"i. 1. }"-M'a'..‘u.v caleaneo-
valgus—upward and outward.

In the simple and compound varieties of talipes the
arch of the foot may be increased or diminished in depth.
It is, for example, usually increased in calcaneus and
equinus, and it is usually diminished in valgus; but this
secondary or subordinate deformity is not recognized in
the ordinary classification. If the arch of the foot is
exaggerated, the condition is sometimes called talipes
cavus ; if it is lessened or lost, talipes planus. These
slight degrees of distortion, in which the functional dis-
ability is far more important than the deformity, are
arely classed as forms of talipes. Simple cavus, the
hollow or contracted foot; and planus, one of the forms
of the common weak or flat foot, have been described
already.

ErroLocyY.—From the remedial standpoint, the cause
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of the deformity is of far greater importance than its
form. Thus thedistortions of the foot fall primarily into
two groups: 1. The eongeniial form, in which the foot
has become deformed in ]urul-r-;;uf formation. 2. The
aequired form, in which the foot, perfect at birth, has at
a later time become distorted.

Congenital Talipes is simply a twisted foot, of which
the component parts, although malformed to a greater or
less degree, are capable of regaining perfect form and
function. This is practically true of the great majorit
of cases, although there are exceptional instances in
which congenital deformity is complicated by defective
formation of the foot or . or in which the ¢ sformity is
caused by, or at least accompanied by, paralysis, as, for
example, in certain forms of spina bifida or other con-
genital defect or disease of the nervous apparatus.

Acquired Talipes is almost always a consequence of
paralysis of spinal origin (anterior poliomys ) in early
childhood. Certain muscles or groups of muscles being
paralyzed, the muscular force is unbalanced and the
foot is drawn into a distorted position by the action of
the unopposed muscles, and by the influence of gravity.
This distortion is confirmed and increased by the accom
modative changes that accompany functional use and
growth in the abnormal attitude.

Far less often acquired talipes may be the result of
paralysis of cerebral origin, of other forms of spinal dis-
ease, of local paralysis following neuritis or injury to a
nerve trunk. It may be caused by scar contraction, as
after a severe burn, or by direct injury to the bone, or
by disease that may interfere with subsequent growth.
Such are, however, extremely uncommon cs s, and the
statement holds good that congenital talipes is a simple
distortion capable of perfect cure, while the acquired
talipes is a deformity and disability usually secondary to
disease of the spinal cord. It is therefore capable only
of rectification, not of perfect cure unless recovery from
the original disease, of which it is a result, has taken
I!]:U'I’,

CONGENITAL TALIPES,

Etioroey.—The etiology of congenital talipes as of
other congenital deformities is somewhat conjectural. In
some instances the influence of inheritance is apparent,
and again two or more children with club foot may be
born of the same mother, but, as a rule, there is nothing
in the family or personal history that can in any manner
explain the deformity. The most reasonable explanation
:l;l|lﬁn'4] to the |1|:l']w=r[1}' of cases is that the foot has from
some cause remained for a longer or shorter time in a
constrained or fixed position, and has thus grown into
deformity.

It has been claimed by Eschricht, and by Berg (Berg,
Archives of Medicine, New York, December 1st, 1882) that
at about the third month of intra-uterine life the thighs
of the embryo are abducted, flexed, and rotated outward,
the legs are crossed, and the feet are plantar-flexed and
adducted so that the inner surfaces of the thighs, the
tibial borders of the legs, and the plantar surfaces of the
feet are held in close apposition to the abdomen and to
the pelvis of the faetus. r there is an inward rota-
tion of the legs so that the feet are turned I‘_’I'Elfill..'l]]l\'
outward until the soles are brought into contact with the
uterine wall, the feet then being in theattitude of abduc-
tion and dorsal flexion. According to this the ory there
is a regular succession of attitudes during intra-uterine
life. If the inward rotation of the lower extremity is
prevented, or if it is incomplete, the foot remaining in
the original position becomes deformed. Thus, equino
varus being the normal attitude of the early and middle
period of intra-uterine life, is the most common and the
most intractable of the congenital deformities. If the
constraint or pressure is not exerted until a later period
after rotation has taken Il'm:'l‘ when the foot has attained
or nearly attained its normal size and shape, it will then
induce the less common and comparatively slight grades
of elvfur[liit}' such as calcaneus or \':tl'\_’tl‘.

This theory which seems interesting and reasonable,

Fool,
appears to restonan insecure basis. Bessel Hagen states
that in embryos of 30 mm. in ler t is in ex-
treme plantar flexion; in those o 0 100 mm., the foot
is at a right angle to the leg; and from this size to that
at full term, the foot may be found in any position, ab-
ducted, adducted, or dorsiflexed He -?.:!1'- also that
supination is the usual attitude at an early period,
but is more common near the termination of intra-uterine
life, and that when it i‘-]th sent it is more oft combined
with dorsiflexion In other words, there is no time when
the foot regularly and normally assumes the attitude of
club foot, from which it is changed by the rotation of the
legs Scudder ( Boston Medical and Su il ournal. Oc¢-

tober 27th, 1887), after similar invest ti , arrived

i

at

FiG. 2147.— Congenital Talipes Illustrating the Attitude of the Limbs
at Birth.

practically the same conclusions. He states that there is
N0 NECEesSary re lation between the age, the rotation of the
legs, and the position of the feet

It \\u}]l‘i appear, however, that there is llllT’iT!‘__" the
process of development a normal alternation of attitudes
and postures. If the feet for any reason are fixed in one
position during this period of rapid growth, distortion
must follow; if the const t is slight, and if its influ-
ence is exerted at a late period, the deformity will be
slight ; if it occurs at an early period, the deformity will
be more resistant

One of the causes of constraint, and thus of ultimate
i

| deformity, appears to be the interlocking of the feet.

Many museum specimens show this, and in some of the
cases of talipes seen during the first weeks of life, the
feet may be replaced in the attitude in which they bad
been fixed before birth. Intra-uterine pressure, although
not necessarily direct pressure, undoubtedly has an in-
fluence in aggravating the formity. The effect of
pressure is not infrequently shown in atrophic areas of
skin, and burse even are sometimes found over promi-
nent bones Entanglement in the umbilical cord, the di-
rect pressure of extra- or intra-uterine tumors, and the
like, may be mentione d also as possible cause s of restraint
or fixation of the foot that induces deformity. Further
evidence of restraint of normal movements and of abnor-
mal attitudes of the limbs is seen not infrequently in
connection with club foot. For example, there may be
hyperextension or fixed flexion of the knees, and in cases
of extreme deformity the foot is often smaller than nor
mal or otherwise asymmetrical. In certain instances the
distorted foot may be i[il]'l'lr"il in structure; toes may
be absent (“spontaneous amputation”), or constricting
bands about the leg or foot may be present Such ab-

217




Fool,

—ipaey REFERENCE HANDBOOK OF THE MEDICAL SCIENCES. REFERENCE HANDBOOK OF THE MEDICAL SCIENCES Foot.

— e — ? T - Fool.

normalities are usually ¢ ibed to amniotic adhesions RELATIVE FREQUENCY OF THE DIFFERENT FORMS OF ACQUIRED
Talipes may be combined with evidences of impaired or TALIPES TOGETHER WITH THE ETIOLOGY.—Continued.
arrested development, th harelip, exstrophy of the
bladder, spi bifida, absence of patell®, or with other
deformities, such as club I and wry neck. Or ther
may be idence of intra 1 n by
joints or by

es of the foot may be comp

f the foot or of the leg, in -
nal defects in the germ itself. This latter group, which
includes the complications of club foot and imperfection
of structure. is comparatively small.  As has been stated,
congenital club foot i
simple deformity cs le of perfect cure

The relative frequency of the congenital and acquired .

forms of talipes has given rise to much discussion in the ) wvelitis 1,465, 82.8 per «
past, and statistics on this point are at conside rable vari > t per cent.
ance with one another. This may be explained by the
fact that acquired paralytic talipes is, as a rule, a pre
ventable lll‘T.Iill'l'.'i.!_\ At the present time the extreme
degrees of acquired talipes are comparatively infrequent
and the deformity is usually of a much slighter grade
than the corresponding form of congenital distortion.

amatie.

Tre

COMPARATIVE FREQUENCY OF THE DIFFE
CONGENITAL AND ACQ

Males.
1.066
64.5%
Congenital talipes is much more common among males
than among females. All the statistics are in accord : S z :
upon this point. Acquired talipes is more equally di- According to these statistics, in three-fourths of the
vided between the sexes. ~ | congenital cases the deformity is equino-varus. Equinus
and calcaneus, rare as congenital deformities, comprise ‘ n th
FOOT AFFECTED IN CONGENITAL FOOT AFFECTED 1N ACQUIRED 38 per cent. of the ;uwlnin--l forms. . > nl | th and f ;
If""”'“ : - 1'”"”"" = Occasionally the deformity of each foot is different, ; ) : f ition, i ARan .J”‘Il‘l.‘\l_‘ it
“’..‘;'1"““ i““[, ‘ 'l,‘ﬂ“ ]“*'3‘11‘ Lt '.'.‘_3:1" Ilw\ far more often in the acquired than in the congenital - . r ae oy e
8l.1% 2688 4 > 43.3% TS . | form. In 7 of the 18 congenital cases the deformity was .
£5.0% equino-varus on one side, calcaneus on the other; in 3 Bt N ears to walk on
14.1% | equino-varus and calcaneo-valgus, and in 3 simple varus . Yo S ri s ' alipes implies. T t 1y
: 3 i L : and valgus. The 50 cases of acquired talipes represented : : inward 1 b x '-wi.;i-
In :‘wah_'_"t‘lj.ll:t].1:[][]»-. the deformity is far more often | every combination of deformity. g g l
bilateral than in the acquired form. In each variety ‘!“‘ In 31, or 4 per cent., of the 785 cases of congenital
right foot appears to be more often affected than the | talipes, the distortion was combined with other congen-
left. | ital defects or deformities, viz.: In 12 cases with double FiG. 2149.—Resistant Club ener & second
THE RELATIVE FREQUENCY OF THE DIFFERENT FORMS OF COX- club hands; in 6 cases with !ll'T(‘:_‘ll\'t'_ll:;\"']t‘[\ll'\r'.tlf of the ary or ¢ I y Jegs are shrunken
GENITAL TALIPES. hands, webbed fingers, and the like; in 7 cases with spina from disuse. The tself is atrophied. and is mu
bifida: in 8 cases with absence of one or more bones of smaller than the normal. The chanees in the bones are
the leg: in 1 case with torticollis; in 1 case with hare- A _often seems | much more marked; only a small part of ‘r-]." articul e
o — = : lip; in 1 case with dislocation of the knee and ankylosis the heel appears to rl f the astragalus li be ;l..\ ; h “Il. |Ii Ali
Equino-varus ... ‘ : of an elbow: in 2 cases with general rigidity and deform yof the i r extremi : 5
alg ity of the joints skin, the ext
Toe AxatoMy oF CoNGENITAL TALIPES EqQUINo- internal malleclus
Varus (Cnus Foor).—Congenital talipes is, in the great of the inter e
majority of cases, the form in which the foot is twisted The inte I.w': ; 8 f tl = :
inward and downward, or in the more extreme cases, in- external “,,.‘_:‘H.H." 2 I:‘ d = :'H"r :.”_r:!' sponds lisappe wred from th
ward and upward, and in its club-like appearance justi- Albther snd the Iﬂru-:"c ,“;hh ‘I"llri‘,'\l'i Ijl. ‘i“" IR .4 i advar
! - s H C inaiviaus

more or less alte r..l:‘ the defor

which &
easily re

inward
peculiar wa
feet is prevented, has
to the deformity

in such cases. This

Knock . Al
accommodative

this has been corrected iy The foot
somewhat smal
formed

wre is o
acement of the
bones o

£ 41 ] I
he foot "y
10rmal area

Equin 18 .. ) — 7 [ Adeadid IH
Different n each foot . ... ik 1 : . . ] ¥ L d exaggeration of the attitudes that the i
. - - pable of assumir These changes are 1
astragalus and os calcis. The astra

\\Nfl-:- .~!|‘.1!wnl from without inward
XELATIVE FREQUENCY OF THE DIFFERENT . the malleoli. 1ts ne

TALIPES TOGET WITH THE E i o o o 1 ol s ;oo

; normal, and it is,

vk R e Il : ) 1 o -4 fyir : popular name. The ordinary congenital club
Equino-cavus. ... . i D 8 arly mfancy 18 8 ‘.11]”._\ a foot held in an attitude
— of | ir flexion, adduction, and supination. The dor-

* Statistics from Whitman® tho gers sum of the foot looks forward and slightly outward and
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mutilating operations. Some of the failures may be ex-
plained by the neglect of the parents and by want of
opportunity. A few are due to the unusual obstacles in
the deformity itself, but by far the greater number must
be accounted for by failure of the physician toapprehend
the true nature of the deformity, or by his inexperience
in the practical details of treatment.

Proper treatment implies suitable opportunity. Under
such conditions the treatment of congenital club foot
would be included in the first of the following sections:

The infantile club foot is, as has been stated, simply a
twisted foot. It is true that there are slight changes in
the bones, but the bones of an infant’s foot are repre-
sented by yielding cartilage which will rapidly reform
under changed conditions. The shortening of the mus-
cles and ligaments may be overcome, and when the rela
tion of the bones to one another is set right, the joints
will become normal. The treatment of a club foot may
then be divided into three stages:

1. The rectification of the external llt-!‘Hl‘TlliE_\'.

9. The support of the foot in proper position during
the process of transformation of its internal structure,
and until the normal muscular power, unbalanced by the
llr'fn'l‘t!l.ﬁ‘\‘, has been regained.

The period of supervision. This would include the
treatment of possible complicating deformities of the
knee, the laxity of ligaments, and the like, as well as the
oversight of the functional use-of the foot and the leg
during the early years of life

The First Stage f:f' Treatment » jn)"""‘l_ﬁf'fﬁf‘:r#.n’r r:f‘ ]?f‘].ru‘m-
ity.—It should be stated at once that “rectification of
deformity " does not mean apparent symmetry, & misap-
prehension to which the majority of failures in treatment
may be ascribed. It means that when deformity is really
rectified all contracted and resistant parts must have been
so elongated that every passive motion and attitude pos
sible for the normal foot is equally possible and as easily
attained in that which was deformed. This is actual
functional rectification, as contrasted with the simple
straightening of deformity

The most important part of the club-foot deformity
jsvarus. The foot that is rolled over and twisted inward
to the attitude of extreme adduction, must be untwisted
and forced into the attitude of extreme abduction or val
gus, the so-called over-correction. Until this is accom
plished noattention whatever need be paid to the residual
equinus, There are two reasons for dividing the proced-
ure into two parts: first, in order that the attention of
the surgeon may be concentrated on one and the most
important part of the deformity ; st cond, because by this
preliminary untwisting the os calcis is brought into the
upright position, into its proper re lJation to the astrag
alus, to the bones of the leg and to the tendo Achillis, so
that the true degree of equinus may be appr ciated.

Preliminary Manipulation. For obvious reasons, the
second or third week of life is as early as mechanical
treatment can be undertaken. Until then, preliminary
manipulation by the nurse, more par larly manual
rectification of the deformity by gently drawing the
foot toward abduction and retaining it in the improved
position for a few minutes, as often as is possible, may
be of service in overcoming its resistance. Asa treat
ment by itself, however, simple manual rectification is
tedious and ineffective, although partial cures have been
attained by perseverance with this means alone

Mechanical rectification is the treatment of choice and
routine in infantile club foot. In this treatment Iwo
methods may be described: (1) by the plaster bandage;
(2) by some form of simple splint

The principle of the two is essentially the same. The
foot is drawn toward an improved position and retained
there by the plaster bandage, or it may be fixed to some
form of metal splint or brace whose shape is gradually
changed from week to week, as the resistance lessens.

Gradual Rectification of Deformity by Means of the Plas
ter Bandage.—In this treatment care should be taken to
avoid undue pressure, irritation of the gkin, or insecurity
of the bandage. Shreds of cotton should be placed be-
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tween the toes, and the outer aspect of the ankle, where
the skin js thrown into folds when the foot is straight-
ened. should be smeared with vaseline A narrow strip
of adhesive plaster long enough to reach from the knee
to a point an inch or more below the heel is applied to
the outer side of the leg. A thin layer of cottonis wound
about the leg, just below the knee, in order to protect
the skin from the hard margin of the plaster bandage,
and a similar strip is carried about the toes, The foot is
then drawn gently toward the abducted position, often
as far as the axis of the leg at the first dressing, without
causing discomfort. While it is held in this position a
narrow flannel bandage is smoothly applied to the leg
and foot, the band of adhesive plaster being drawn out
between the folds about the ankle. A very light plaster
bandage is then applied from the knee to the extremities
of the toes. and into this bandage the projecting strip of
adhesive plaster is incorporated, so that no displacement
of the dressing is possible. The turnsof both the plaster
and the flannel bandage are made from within, down-
ward, and outward, in order that the tension may aid in
retaining the foot. When the plaster bandage, which
during the hardening process has been constantly rubbed
and [||;|]|iinil;|i!-l} g0 that it may it the part ]H'I'lll'l'”_\' has
become firm, a long stocking is drawn over it and is at-
tached to the body clothing. At the ¢ nd of a week the
bandage is removed. The leg and foot are gently bathed
with aleohol, thoroughly dried, ]m\\'-‘lr-l'mi_ and }:l'u!r: ted
as before, and the bandage is again applied. At this
second dressing the irritated adductor muscles, after the
interval of complete rest, will be much less active and
the contracted tissues will be less resistant, so that the
foot may be easily turned somewhat outward, or bey ond
the line of the |1--_§_ ¥
After four or fiveapplicationsof the bandage at weekly
intervals the foot, in ordinary cases, can be held without
resistance in the attitude of extreme equino-valgus. The
sole, which at first looked backward, inward, and up-
ward, is now turned in the opposite direction, forward,
outward, and downward, and the inner border of the
foot. which was concave, is now convex. When the
varus has been completely overcome, treatment is di-
rected to the equinus. At this sta it is sometimes of
advantage to cover the bottom of the foot with a plate of
thin wood (splint wood or ecigar-box cover) to give the
plaster bandage more solidity to aid in flattening the

F1G. 2150.—The First Application of th aster Bandage, Showing
the Improved Position.

rounded sole At the first u]#]u‘.ir:ltiu]l of the *]1‘1"-.‘-£1t|£
one carries the foot upward (toward dorsal flexion), while
it is still retained in the abducted inm!li> n; but when the
right-angled position has been attained, it is brought
nearer to the axis of the leg. The pronation or eversion
of the sole is retained, however, until correction is com-
pleted. In correcting the equinus, a certain amount of
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“The brace is "*I'E‘H"'l with three ‘-[]'ip-'- of adhesive
ster. The upper and lower pieces, ¥ and @, Fig.
93, are r-i]l'lir]_\' to ) the apparatus in |||Ju't‘. which
they do effectively if ordinary gum plaster is used,
while, by drawing the middle strip, E, tightly over the
shield, and straightening the brace from time to time,
the deformity is gradually and gently reduced. At each
re-application the brace made a little straighter than
the foot at that stage. This may readily be done by the
hands, and then the adhesive strip is to be tightened over
the shield till the shape of the foot agrees with that of
the brace. After a few days, the brace is to be made still
straighter and again re-applied, and made tight till an-
other point of improvement is gained. The brace is ap
plied very crooked at the beginning of treatment, as in
8. 2152 and 2153, and is straightened from time to time,
and a longer brace applied as the deformity is reduced
and the patient grows. It should be removed every
week, or two weeks, and an interval of a few '1.1}'\
allowed for freedom from the brace, when the mother is
advised to manipulate the foot constantly, using as much
force as she will in the direction of symmetry. Manipu
lating the foot during these intervals is of at impor
tance, as cases have occurred in which varusand equinus
have been -‘Ill'i]‘i‘]} overcome 1-_\' the mother’s hand alone.
“By this simple and prosy treatment, carried out sys-
tematically and without haste, or violence, or pain, the
foot, unless it is a frightful exception, may with cer
tainty be changed from varus to valgus. At the same
time the tendo Achillis is lengthened till the !nh'lliwll of
the foot is near the normal, or at right angles with the
leg, as the result of manipulation and giving the brace
from time to time a partly antero-posterior action. Figs.
2152 and 2153 show approximately the shape of the brace
at the beginning of treatment, Fig. 21564 when the varus

F1G6s. 2159 10 2
is reduced, and r, 215¢ 1 valgu taken the
place of varus » foot, i latter >, may not
hold itself va wi lef tself, th al

force and with one finger i 1y be pushed into vi
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When the varus deformity is reduced, the equinus is
gradually corrected by carrying the splint behind the in
ternal malleolus, and finally, if necessary, direct upward
pressure may be obtained by lengthening the brace and
applying it to the posterior aspect of the foot and leg.

The Thomas Wrench.

It may be noted that manipuls tion and stretching of the
contracted parts when the b » is removed, is of much
importance in the correction deformity by this or
other means. Splints of wood, tin, felt, and the like
may be ¢ m;.]n}ml but :lu-_\' present no p:u’iivu[:u‘ advan-
tage over that which has been described.

Tenotomy : The equinus has been spoken of as the sec-
ondary deformity, but its complete correction is some-
times more difficult than that of varus., The mechanical
stretching of the contracted parts by means of the plas-
ter-of-Paris bandage, or the brace, is often accomplished
with ease, but in more resistant cases time will be gained
after the foot has been forced into the position of equino-
valgus, by the division of the tendo Achillis, which is the
most resistant of the shortened tissues. After division
of the tendon it may be necessary to use considerable
force to stretch the other contracted parts, and to force
the foot up to the limit of normal dorsal flexion, which
is the object of the operation. Oeccasionally the obstacle
seems to be in the posterior ligament of the ankle, and it
is sometimes of service to re-insert the knife and to divide
this structure, in part at least, so that it will give way
under manipulation. When the foot has been forced into
the position of over-correction, it is fixed in a plaster
bandage which is allowed to remain for several weeks,
until the interval between the separated ends of the ten-
don is filled in with the new tissue.

In many instances the leg is rotated inward upon the
thigh, an attitude that is accompanied by accommoda
tive changes in the ligaments of the knee joint. During
the rect tion of the club foot, this secondary distortion

» corrected, in partat least 5’_\ forcible manual rota-
of the leg outward on the thigh, several times daily.

The management of the first stage of the treatment of
infantile club foot is then—manipulation by the nurse or
parents from birth until systematic rectification can be
begun,—mechanical correction, first of the varusand then

of the equinus deformity, terminating with a period of
retention in the over-corrected position (calcaneo-valgus).
Division of tendons, other than the tendo Achillis, is not
:n necessary. The time required for the first stage of
reatment, or over-correction of <ll'[l'FFILi1}" should not
under favorable conditions exceed three months.

The raj ind complete correction of deformity in the
nanner described, beg y as possible and accom
lished as quickly as possible, cannot be too strongly

ged. In the first months of life the tissues are not re-
sistant, the bones are in large part cartilaginous, and
when the foot in its external appearance is rectified
he rapid growth in the first months of life will change

the internal stru to conform to the normal condi-

The fear atrophy, ¢ yression, or other harm
ry during rectifica-

in fact exercise, so-called, except

on opposed to deformity is harmful rather

d Stage of Treatment: Support and Rest

) tion.—When the formed foot has
corrected, in the sense that rmal motions are

hampered, the first a nost ult part of the treat-

have been 1 , and in some instances a

such a result is unusual, how-

10rmal in appearance,

restored. This is

shown by the fact that there is little power in the dorsal
flexors and abductors to draw the foot llpw:ml and out
ward. For this reason, the foot

must be supported in proper posi-

tion until the slack of the length

«l tissunes has been taken up by

developms 1 the normal attitude

otherwise leformity must recur.

always nec
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VAry some-

“homas Wrench

what according to the indications
case, the one essential being that the

ported in normal position

¢ better, in an attitudi

dorsal flexion and

One f the best supports

Tay wee, the invention o

Dr. C. F. Taylor of New York.

This consists essentially of a

light upright that extends along

the inner side of the leg to the
knee, and a thin steel foot ]':iilf
of the exact size of the sole
with an upright flange on the
inner side rising to a point just
above the dorsal surface of the
foot, against which the foot is

closely pressed so that recur-
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at a right angle t« leg, n the early stage
of treatment, in an attitude of wrsal flexion and val-
Fus Occasionally, s r complete rectification of the
deformity, the t ns i n most instances this
to nward rotation of the tibia on the femur at

the knee | in some c1 t is caused by a spiral
ist of the t itself n order to correct this second
ary deformity the uprig f : brace is carried be
neath the leg, provided with a joint at the knee, and is
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be discarded if the child walks normally. But it is best
to continue the daily manipulation, more particularly the
systematic stretching or over correction of the foot, for a
long time. Thus one may check the tendency toward
deformity of which the first sign isalwaysa slight limita
tion of the range of dorsal flexion and iction.

In many instances the deformity may have been so
[imlullgl\l-_\ over-corrected by the plaster-of-Paris band
age or by the brace and the after-treatment of massagi
and stretching may have beer iciently applied by
the nurse or parent that no support 18 require d after tl
child begins to walk. On the other hand, the inclinat
toward deformity may be so rked that it may be neces
sary to hold the foot in slight abduction and valgus for
VEear ol ]--!\_‘JW[
® In other cases, the use of a light brace to hold the foot
in the over-corrected position du the night is alone
required. These jints to be decided by the circum-
stances of each case. The period of obser vation and su
pervision is included in the final stage of the tr

Third Stage of Treatment : | vision. — Durin
period the attitudes of the limb ar ( f the child in
walking must be carefully watched and one should ob-
serve the signs of wear on the sole of the shoe. If it
shows greater wear on the outer side than is usual, it is
an indication that the weight does not fall on the centre
of the foot and that there is therefore a tendency toward
deformity. This must be counteracted by making the
sole thicker on the outer border, or somewhat wedge
.\im}n‘d_ s0 that the weight may be deflected toward the
inner side.

This third period of treatment, or rather of oversight
of the funetional use of the foot, must be continued in
definitely. In fact, it is the quality of this final super-
vision that decides in most instances whether the ultimate
outcome is to be what is called a satisfuctory result, or a
perfect cure.

The Treatment of Neglected Club Foot.—The treatment
of club foot, under what may be called the proper condi
tions, as outlined in the preceding pages, applies practi-
cally to all cases before the completion of the first year
of life. and mechanical rectification may be successfully
employed in cases far beyond this limit of age. As a
rule, however, when the patient has walked for any
leneth of time, the resistance of the tissues has increased
to such an extent that more rapid and effective treatment
is indicated. The investigations of Wolff have shown
that the internal structure of the bones corresponds to
their external contour, and that the structure and contour
are adaptations to functional use. Thisinternal structure
is not, however, permanent, but is re¢ :UHI_\' transformed to
conform to changes in form or function. If then the ex-
ternal contour of the club foot were suddenly reversed
and if use of the foot were permitted in this new attitude,
a transformation of the internal structure of the bones
and at the same time of their shape would begin at once.
This would continue until both structure and shape had
become adapted to habit function It is upon this
natural power of transformation that one depends for the
final and complete cha of the distorted bones to the
normal: and what is true of a resistant structure like
bone is equally true of the other constituents of the de-
formed foot

e as Influencing Treatment.—There is then this Very
essential difference between the indications for treatment
in infancy and in childhood. In the first instance the
foot has no essential function. In the walking child
however, the weight of the body and habitual use tend
to confirm and to increast it
principle of treatment therefore, wt ould not be
permitted until the weig r aid rather
than retard the correc n of y. This is another
}l-ni]ll in favor of raj id, as Ooppost » gradual, correction
of deformity.

The Rapid Correction of Deformity.—The principles on
which operative treatment is conducted are the same ¢
those which govern mechanical treatment. Thus the
formed foot must be over-corrected, and it must be held
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in the over-corrected position, until the immediate ten
dency toward deformity has been overcome. It must
then be ~alin1mrlmi until the foot has become :u];l[h!ui to
its new position and until the balance of muscular power
has been regained. No surgical operation, however radi
cal, can be, 1hood at least, curative by itself al :,
Operative procedures are undertaken simply for the pur
making the primary over-correction possible, and
peration by which this object can be accomplished
with the least i ference with the structure of the foot,
should b« seted. ich an operation is what may be
called forcible manual correction.

Forcible Manual Correction.*—The patient having been
angesthetized, one first attempts to correct the sharp in-
ward twist at the medio-tarsal joint. Supposing the
ight foot to be deformed, one 1SpPs the heel with the

hand, in such a manner that the projection or mus

ar part of the palm lies on the outer aspect of the foot,
rainst the most prominent part of its outer border, which
is at the junction of the os calcis and cube id bones. This
hand serves as a fulerum, over which the inverted foot
may be bent. The forefoot is then grasped firmly by the
left hand and one begins a series of outward twists over
the fulcrum of the opposing palm, gently at first with

FiG. 2168.—Reduction of Varus. (After Lorenz.)

alternate relaxation of pressure, but with gradually in-
creasing force as the resistant tissues stretch under the
tension.

If greater force is required, a triangular block of wood,
well padded, may be used as the fulerum (Fig. 2168), one
hand pressing on the heel and the other on the forefoot;
but there is a great advantage in using nothing but the
hands, because one feels sure that no injurious force is
likely to be exerted Under this steady tli:Llli[:lJ]:i[illH.
the foot soon loses its r wiil_\' and its elastic recoil tow-
ard deformity; it becomes so limp that with two fin-
gers one can not z\]fl)' hold the sole -II'Fli_‘_‘i t, but can ]:Ih“
it or bend it outward. Thus the first stage of the me-
thodical correction has been accomplished.

One then turns his attention to the supination which
makes the outer border of the foot lower than the inner
border. The leg is aisped firmly near the ankle with
the left hand, and with the right the foot is forcibly
twisted in a direction downward, outw: and upward
over and over again, with steadily increasing force as the
tissues -1--\\']_\ y ield, until it may be forced into a ]'“’-i:l Ml

f extreme abduction, so that the sole may be made to
look outward and downward—the reverse of the former
attitude.

One next stretches the contracted ]>]:51|t:|1' fascia and
reduces the cavus, which is usually present, by forcing

* First described by Del f Lyons.
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though only the heel and inner border bear weight
directly, _\‘~-f the pressure of the foot plate on the parts
that do not come in contact with the floor is usually
sufficient to mould the foot into its proper shape. If
greater pressure is thought necessary, wedges of wood
or cork mav be attached to the sole of the plaster band
age so that all parts may bear weight equally. The
bandage is covered by a stocking, a slipper may be worn
indoors, and an ordinary overshoe for street wear.

The first bandage should be removed at the end of about
three weeks. as by that time it will bave become looge. The
foot will then be found to be extremely flexible, and by
an enthusiast it might be considered cured. But knowl
edge of its previous condition should make it evident
that a much longer time is necessary to allow for its
consolidation in the new position. At this time almost
no evidence of the operation remains, except, it may be,
slight discoloration of the skin. The foot is ¢ in held
as far as possible in the over-corrected position and an-
other plaster bandage is applied, usually as far as the
knee only. Thisshould remain for eight weeks, or longer
if it is still unbroken. The patient uses the foot_con
stantly, and is drilled in the proper method of walking,
8o that the muscles of the leg may become accustomed to
the new and normal attitudes.

At the end of another month or more, the plaster is re
'Es]:]l'l'\l h‘\' a brace to be worn inside the shoe ll‘\lI:IH‘\' of
the simplest description, consisting of an upright bar
with a calf-band, attached to a steel sole plate by a joint
that will allow dorsal flexion but checks extension at a
right angle. This is applied because the dorsal flexors
after vears of disuse, only slowly recover suflicient pows
to resist the action of the opposing group and the force
of L{I‘rl\"lt_\'.

The second stage of the treatment is now begun. This
may be divided into a period of re treatment and one
of supervision. The first, or treatment stage, consists
in massage of the entire leg and of the foot to stimulate
the growth of the atrophied muscles, and methodical
manipulation of the foot several times a day by pushing
it with the hand to the extreme of the range of motions
possible immediately after the operation, viz., eversion,
abduction, and dorsal flexion, in the same order as at the
time of operation. t the same time the patient attempts
voluntarily to carry out these motions by his own mus-
cles, the power being supplied by the hand of the mas
seur. Slowly the muscles gain in stre ngth and ability
and when normal muscular power and balance have been
regained the patient is practically cured; but for long
afterward supervision is kept up of the patient’s atti-
tude, of the manner of usin t, of the wear of the
sole of the shoe, and the like, and by constant drilling
and stimulation the attempt is made to restore the nor
mal appear and function.

One car rate {he importance of this after
treatment, and of supervision at least on the part of the
surgeon. The active treatment may often be left to the
parents. But constant supervision is necessary to keep
this after-treatment, which seems so commonplace and
gsimple, up to the proper pitch;
that the range of motion regained by the operation does

adually become more and more restricted, even

h the contour of the foot ¢ to be normal

ible manual correction may be employed with ad

ge from the second to the tenth year, although the
limits may be extended in either direction in special
cases. In this operation, as described, the tendo Achillis
is the only cture divided. There is no particular ob
jection to subcutaneous division of other tendons or li
ments in cornection with fo le manual correction:
but in such prolonged manipul it is much better if
the skin, which itself st be stret is unbroken and
dry, rather than moist from the 2 from | red
wounds. For this reason it is w« t the deform
ity withe i

1 to assure one’s self

) ases sucl
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requires other treatment than daily manual correction in
connection with the massage of the foot and leg.

Hyperextension at the knee will correct itself during
the treatment of the foot, which, being fixed in an atti
tude of dorsal flexion, obliges the patient to walk with
the knees slightly flexed. Inward rotation of the leg upon
the thigh r:|-:L_\ be sufficient to require a brace, but, as a
rule in childhood and adolescence, the patient hasso long
walked with exaggerated outward rotation of the femur
that after correction of the deformity no inward rotation
of the foot appears, even though inward rotation of the
tibia be present. Osteotomy of the tibia, to correct the
inward twist, is rarely necessary.

Malleotony.—In confirmed club foot of the type under
consideration, the chief obstacle to ]n-l'h'-‘t correction
mav be the astragalus. This is often displaced forward,
downward, and inward, so that only the ]mﬂi‘ri-al por
tion of its articulating surface is contained within the
malleoli. In the cases of long standing the spaces be-
tween the bones may have become insufficient for the
anterior and wider part of the body of the astragalus
In such instances, even after division of the tendo Achil-
lis and the posterior ligament of the ankle, dorsal flexion
still remains restricted, and examination shows that the
astragalus still projects as be fore, although the foot has
been foreed into a position of apparent dorsiflexion and
abduction. This apparent correction is the result of
over-correction at the medio-tarsal joint, of outward ro-
tation of the tibia upon the femur, and of backward dis
placement of the fibula. In such cases the malleoli may
be separated from one another by dividing the ligaments
that hold them in apposition.

A straieht incision, about two inches long, is made on
the outer side of the ankle directly over the anterior
aspect of the articulation, the ligaments are divided and
by inserting a thin chisel the bones are pried apart, and
the astragalus is replaced in the proper position. Thisi
usually easy if the restraining tissues on the posteriol
part of the ankle have been divided. The wound isthen
closed and the foot held in the over-corre cted position by
a plaster bandag (‘-\Ill;w':'h correction of the varus de
formity should, of course, precede this operation.

It would seem on first consideration that if immediate
correction of deformity could be so easily accomplished
in the confirmed case, it should be employed even i
fancy. There are, however, practical reasons
first. because the foot is so small that it cannot be es
manipulated ; second, because even after it is corrected.it
must be supported until the cl gins to walk: and
third, because the foot can be so easily struightened with-
out an o] which, even of so slight a character, is
sometimes cause of much anxiety to the parents. Fe
these reasons, although immediate reduction of deformity
is a thoroughly practical and safe operation, it is l':l!'F‘El_\

1 until a later time.

Subentan T my.—The division of tendons and
other tissues by the subcutaneous method has been men-
tioned incidentally, but as it has so long occupied an im
portant, and even one time the most important, place
in the treatment of club foot, the operation and its effects
may be deseribed somewhat in detail.

Tenotomy, as has been stated, is performed for the pur
pose of removing an obstacle to the correction and over
correction of deformity. In the acguired or paraly tic
form of club foot, one or more shortened tendons may be
the chief obstacles to reposition, but in the congenital
form, in which all the tissues grown into deform
ity, the shortened tendons 10 means the only re
sistant parts, a tenotomy sh be considered, there
fore, merely as weident in correction. In the ordinary
treatment of infantile club foot, tenotomy may often be
wﬁ~]ll !I"'-] with, an n the great ma 5[_\ of cases lfi\i\
ion of the tendo Achillis is alone r ired

Wi » tendon has been divided, the deformity
immediately over-corrected; thus the two e xtremities are
N';!;H.Hi‘l to the extent necessary to allow the ill]]-l'“\‘l'li
position. At the end of three weeks or more, when the
first dressing is removed, the space will be filled with new
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material, and in another month the splice, which will be
somewhat larger and thicker the normal, shot
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