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Although much has been written, both 
in recent and older dates, 

concerning deformities of the foot, yet certain by no means 

unimportant points seem to me to have been insufficiently ap- 

preciated or overlooked, especially in regard to the action of 

some muscles upon bones other 
than those into which they are 

directly inserted, and to the effect of 
combination of their correlated or an- 

tagonistic powers. No attempt need 
be made in the few pages at my 
disposal to describe the well-known 

anatomy of the foot; those points only 
which are important to the subject 
require mention, and for the present 
only pes planus and pes cavus will be 
discussed. 

Pes Planus, or flat foot, is closely 
allied to talipes valgus; indeed, the 
former is often but the initial phase 
of the latter, and 
one may trace, in 
an occasional un- 
treated case, how 
the one malform- 

ity gradually deve- 
lops into the other; 
the boundary line 

between the two is somewhat broad and vague. As long as the 

outline of the external border of the foot is convex, or even 

straight, I have been accustomed 
to call the condition " flat foot," 
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but when the anterior forms with the posterior half a distinct 
entering angle, to name it " valgus." The leading osseous faults 
in flat foot are positional; first, the tarsus, and consequently 
also the metatarsus, roll over or are rotated outwards, so that 

they come to the ground in severe cases, not by the proper lower, 
but by a portion of the inner, surfaces, or at least by the edge 
separating these two aspects; secondly, those bones follow on 

each other in a straight or nearly straight line, the normal curve 
of the inner pedal border being lost. These abnormal positions 
produce certain changes in the external shape of the foot, which, 
being well known, hardly need very much description; they are 
well depicted in the annexed figure (Fig. 1), in which the points 
chiefly to be noted are the straight line formed by the inner border 
of the sole, the exaggerated backward projection of heel, the in- 
creased length of the extremity and effacement of instep, small 
protuberance of the inner malleolus,1 and the marked protrusion 
of the tarsal bones below and in front of that process. 

The muscles which keep up the longitudinal arch on the 
inner border of the foot are very many. Omitting for the 

present those in the sole, which act rather as sentient and elastic 

tie-beams, there are four arising in the leg whose action are 

essential as supports.2 They are the anterior and posterior tibials, 
the peroneus longus, and the flexor longus hallucis. It is more 

especially to the two last that the opening sentence of this paper 
refers, for it must be noted that every one of the five bones that 

build up the arch at the inner border of the foot has inserted 

into it, or is strongly influenced by, one or other of these muscles. 
Thus the head of the astragalus and the anterior end of the os 
calcis (the crown of the pedal arch) are kept up by the flexor 

longus hallucis, acting through the medium of the sustentaculum 
tali; the same action, by raising the front of the heel bone, aids 
in keeping down its binder end (the back buttress of the arch) 
firmly on the floor. The scaphoid is supported by the posterior 
tibial, the internal cuneiform and base of the first metatarsal 

by the anterior tibial, while the head of that bone, the front 

buttress of the arch, is kept down by the peroneus longus. In 
a recent work by Messrs. Walsham and Hughes, these actions 
of the long peroneal and flexor muscles are denied in the former 

case, chiefly because not 
" 

any reason has been assigned for such 
weakness." The reasoning is peculiar, inasmuch as the effect of 
weakness cannot be denied because its cause is occult. In the 
latter case, because the valgous position of the great toe is 

1 In tlie earliest stages of flat foot, while outward rotation is still but slight, 
the internal malleolus is unduly prominent, especially when looked at from behind, 
but in further phases it becomes more and more concealed by and involved in the 
abnormal projection of astragalus and scaphoid. 

2 Mention need not at the present moment be made of ligaments and fasciae ; 
they are adjuvants to the muscles, and when these are paralysed or weakened, 
such passive structures invariably, however slowly, stretch and yield. 
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' 
sufficient to deprive the arch of the foot of the support which 

it normally receives from this tendon."1 Flat foot, however, 
frequently occurs without valgous toe, or, what is quite as common, 
that outward trend of the toe is a sequela of the foot distortion. 

Again, such valgous condition, without any flat foot at all, is, at 
the present day, since people will wear pointed shoes, a very 
frequent deformity, much more so than flatness of foot; and the 
special influence of the long flexor, to be now described, in keeping 
up the arch is not at all affected by the position of the toe. 

The power of the long flexor, to which I thus allude, is some- 
thing beyond the mere bowstring or tie-beam-like action of that 
part which lies in the sole. Before coming into that region, the 
tendon is deflected at very little more than a right angle round 
the lower surface of the lesser process of the os calcis, which, 
underlying the head of the astragalus, is also called the sustenta- 
culum tali. It projects horizontally inwards from the body of that 
bone in an outrigger-like manner, as shown in the annexed figure 
(Fig. 2). Let it be observed how very far it lies beyond the line of 
gravity of the os calcis as a whole?so far, 
indeed, that the bone cannot even support 
itself, but by that projection is so over- 

weighted towards the inner side, that, if 

placed upright on the table, it falls over 

in that direction. Much less can it then, 
without extraneous aid, support the astra- 
galus, especially when, in the erect posture, 
the body weight falls upon that bone. This 
aid is supplied by the flexor longus hallucis, 
which is the real sustainer or sustentaculum 

tali, and which prevents that bone and the 
os calcis rolling over to the inner side. 

It is strange liow this particular and 
very important action of the long flexor has been entirely over- 
looked by writers on deformities of the foot?not one, as far as I 
know, has mentioned it; and yet the form of flat feet in nature, 
or as shown in many plates, and a representation of the skeleton 
of flat foot given in a recent work,2 very clearly indicate that this 
and not the causes given is the true cause of the malposition of 
the bones.3 

I would not, however, be understood as affirming that every 

1 "Deformities of the Human Foot," p. 406. 
2 Walsham and Hughes, p. 417, Fig. 254/. 
3 It is true that a paper by Mr. Ellis, published in this year's volume of the 

Medico-Chirurgical Transactions, mentions this muscle as one of the upholders of 
the pedal arch, but simply as a tie-beam in the sole ; not a -word is said of its 
action on the lesser process of the os calcis and on the astragalus. I must repeat 
here what I said with more detail at that meeting of the Society, that the author 
was much misled by several false analogies, and by the behaviour of an imperfectly 
constructed model (Med.-Cliir, Proceedings, London, 3rd series, vol. ix.). 

Fig. 2.?The os calcis 
from behind. 

Fig. 2.?The os calcis 
from behind. 
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case of flat foot originates in paresis of the flexor longus, singly 
and alone, nor indeed of any one isolated muscle. A great 
number are the result of general weakness, or, to what comes to 
much the same thing, of the assumption of tasks greater than 
the muscular strength is able to perform; such, for instance, as 
being made to stand or walk too early in infancy, or a little later 
in life being allowed or compelled to stand and walk for many 
consecutive hours, or to carry heavy burdens. In this class must 
also be included the large number of young people who suffer 
debility from too rapid growth, especially when, as frequently 
in girls, this is combined with excessive and prolonged menstrua- 
tion ; also the cases that arise on getting about again after long 
confinement to bed with some debilitating fever, rheumatic or 
otherwise. Still, even in these the long flexor is that which first 
yields, for be it remembered the whole weight of the body is 

supported by the astragalus ; and that which upholds that bone, 
and with it the crown of the plantar arch, is this oft-named muscle. 
Besides this condition, namely, general weakness, are a quantity 
of local causes. Paresis of a muscle (which itself may be the 
result of infantile paralysis only partially recovered from), a 

faulty posture, a half voluntary trick of the patient frequently 
originating in pain, such as accompanies corns, bunions, especially 
ingrowing nail, or very commonly improper foot gear. How- 
ever induced, this weakness, or habitual throwing out of gear of 
one particular muscle, imposes upon the one nearest to it in 

function extra work. This one is mechanically less well placed; 
it therefore is an inefficient substitute, only at the expense of 

over-exertion. It soon therefore becomes stretched and weak; so 
on to the next and the next; for no muscle or set of muscles can 

properly undertake the work of a lost one. Thus each in turn 

becoming inefficient, the muscles and ligaments of the sole are 
called upon, which also very soon elongate. So in an old-standing 
flat foot we find but little clue to the original muscle affected, 
though in earlier cases some lead may be found. Here is shown 
a case I came across some years ago of pes planus, from loss of 
power of the long flexor, followed in all probability by a like but 
less marked defect of the posterior tibial muscle; the case also 
serves to show what has just been insisted on, namely, the attempt 
on the part of other muscles to take up the abandoned work of a 
weakened one, for here the anterior tibial is evidently working 
hard but ineffectually to support the arch. This effort ceased 

eight days after I saw the patient, while flatness of the foot became 
more marked, and was successfully treated, the condition being 
recent, with unusually rapid result. 

The pain of flat foot is singularly variable, both as to its amount 
and locality; indeed, many in whom the deformity began in early 
excess of walking, as also rickety cases, suffer no pain at all, until 
the deformity is very far advanced, when compression of soft 
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parts between the scaphoid or cuneiform and the ground is often 
productive of considerable suffering. By different persons, and 
by the same person at different stages of the deformity, pain is 
located at very various portions of the foot. I do not propose to 
discuss them "all on the present occasion, 
although it would be well to mention a certain 
very definite and often very acute pain, that 
in the earlier phases of an increasing mal- 

forniity is in many cases felt on the dorsum, 
a little below and in front of the external 
malleolus. The pain, though severe, is 

vague in character, and is usually relieved 

temporarily by pressure, as 
also by another means to be 
mentioned immediately. The 

locality corresponds to the 

orifice of the sinus tarsi, 
and my observations lead 
file to believe that it is pro- 
duced by stretching of the 

outer part of the calcaneo- 

astragaloid interosseous liga- 
ttient, consequent on the displacement of those bones that follows 
on drooping of the sustentaculum. 

The treatment of flat foot should be primarily directed to aid 
those muscles, and especially the great toe flexor, in keeping up 
the pedal arch, but the means must be adapted to, and com- 

mensurate with, the severity of the case. A commencing deviation, 
such as amounts only to a certain pronation of the extremity, can 

very generally be cured with facility. The general condition of 

body must, of course, be taken into account?antemia, inertia, 
excessive or prolonged menstruation, dealt with; prolonged 

stand- 

ing or walking forbidden. The foot-gear must then be so arranged 
as to counteract tendency to pronation. On examining a boot or 
shoe which the patient has worn for some little time, 

the surgeon 
will find all the inner margin of the sole1 very 

much worn, save 

as a rule under the great distal toe, perhaps even the upper 
leather along the whole inner margin. This, while it indicates how 

falsely the patient treads, namely, on the inner 
instead of on the 

external border of the foot, is also detrimental, as the leather, 

becoming by this wear thinner on the inner side, favours still 

further the faulty position. The lesson to be derived from such 

experience is, to reverse this and make the sole thicker on the 
inner margin, not by a strip of leather running 

the whole length 
of the boot, for that is clumsy and heavy; neither by what is worse, 

1 Shoemakers in their vernacular call only the front part sole, the back part 
heel; this distinction is not adopted here, and by the word "sole" I mean, unless 

specially indicated, the whole part on which 
the person treads. 
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a sole inside the upper, also along the whole length, because that 
also is heavy, and requires a more capacious boot than patients 
need or like to wear, because the sole, the usual outer one, wears 

the more quickly, which very soon annuls the desired advantage, 
and because it fails to give the hallux a certain remedial play. I 

am accustomed to hand to my patients an explanatory diagram 
with the following directions, which they can give to their shoe- 
maker:?"Fasten with brads to inner half of heel a wedge of 

leather, in. thick on border, and sloping to nothing a little 

beyond middle, and fasten under ball of great toe a half round, of 
leather, ? in. thick at middle of margin, and sloping to nothing 
all round." The dimensions are for full-grown persons, for children 
the thickness is less. The advantages of this method are, that the 
weight of the boot is hardly increased, and the additions are, while 
it is being worn, barely perceptible; as soon as they begin to get 
thinner they can be replaced, at the cost of a few pence. The 

half round of leather does not come to, or near, the front end of 
the boot, and thus the great toe has to bend over a little to get 
its bearing on the floor. Another benefit is this?when the patient 
treads on the inner border of the foot, every step tends to abduct 
both posterior and anterior tarsus by the pressure of body weight; 
but if, by means of these wedges, he be forced to tread on the 
outer border, that same force adducts the one-half of the tarsus 
on the other. I have, by this simple contrivance, cured many 
commencing flat feet. The pain below the outer malleolus often 

disappears at once. That under the sole only a little more slowly. 
Usually, and certainly in rather more advanced cases, the evening, 
and indeed also the bedroom, slippers should be provided with 
similar but rather thinner wedges. The object is to prevent 

weight and position elongating the muscles ; and in marked cases, 
especially in young subjects, this should continue during the 
night. The foot should, by sufficient but not painful manual 

pressure, be bent and rotated inward, so as fully to restore the 
arch, and to its outer side a poroplastic splint be moulded, so cut as 
to embrace two-thirds of the leg (in circumference), about one-third 
of the dorsum, while it underlies nearly all the sole of the foot; 
a splint so made can be worn at night without discomfort, and in 
the morning opened up a little to allow of easy removal. It will, 
indeed, remain on without external aid, but it is better to further 
secure it by a li-in. wide webbing strap in figure-eight form. 

In connection with this part of the subject, I may warn my 
readers against allowing any patient to wear 

" 

valgus pads," that 
is to say, a partial inner sole of metal, so constructed as to underlie 
the arch, and curved so as to be higher on its inner side. It aims 

at pressing up the arch from below, and if the foot were made of 
insensitive brick or stone-work might succeed; but as the sole of 
the foot is a living structure, the pressure falls, first, on the plantar 
fascia and on the muscles (important tie-beams), and stretches 
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and softens them, then upon the largest nerve of the sole, the 
internal plantar, and induces often pain and always want of 
power. During the time that the pad is there, the sole is forcibly 
made concave, but on its removal flatness is worse than before. 

Besides the positional arrangements for permitting the foot 
muscles to shorten themselves, or perhaps, I should rather say, for 
preventing them from becoming lengthened, the surgeon should 
prescribe exercises devised to strengthen them, more especially 
the long flexor of the great toe. Unfortunately this muscle is 
so deeply placed in leg and foot that to apply faradisation is 

impossible. The electric studies of its action that Duchenne and 
I also have instituted had all to be made on recently amputated 
limbs. Duchenne, as far as I can see by his writings, only 
observed its action on the great toe. My own work exhibited 
another. The muscle thus galvanised rotates the foot inward, and 
increases the arch by raising the crown, and at the same time 
shortens commensurately the foot. These actions are the more 

perceptible the more the extremity has been previously rotated 
outward, and if the ultimate phalanx of the great toe be, by 
manual force, prevented from bending. The exercises called 
" 

tip-toe 
" 

by Mr. Ellis, consist of regular and rhythmical rising 011 
the toe and falling back on the heel; they are useful, if they be 
carefully watched, and if one can make sure that the patient 
really uses the toe-flexor and not merely the calf muscles. This 
is impossible to one whose big toe is markedly valgous.1 Thus, 
although I do not reject the tip-toe exercise altogether, I prefer, 
and lay more stress on, the following:?Several times a day 
the patient is to stand upright with the knees straight, and the 
feet parallel to each other, or better with the toes turned a little 
in, and then rotate the foot inward, so as to stand for a few 

minutes on their outer border ; afterwards, place the foot square on 
the floor again, and repeat the manoeuvre several times until the 
foot is tired. At first, and until sufficient strength is gained, the 
other foot on the floor is to support some of the body-weight, but 
after a time only the affected limb is to rest 011 the ground, while 
balance may be secured by placing the hand of the same side on 
the wall, or on some piece of furniture. When both feet are flat, 
the inward rotation may be done with the two simultaneously, 
afterwards with one at a time. In sitting, the feet are never to 
be placed flat 011 the floor, but should be allowed to rest on the 
outer border. By these means flat feet, while they are still in 
a stage that permits restoration of the arch and movement by 
moderate manual pressure, can gradually, though not very quickly, 
be cured, and the cure is a sound physiological one; yet, to avoid 
tendency to relapse, it is well that the patient wear the wedge- 
shaped soles for some time after even complete restoration to 
normal shape. 

1 I do not intend to discuss here the method I use for overcoming hallux valgus. 
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Certain other cases require more stringent treatment. They 
are of two sorts?(1) Those in which the sole is not merely 
flat, but even has the inner margin somewhat convex, yet the 
tarsus and metatarsal bones movable on each other, the ankle 
almost completely free. (2) Those which combine, with very 
marked flatness, such fixity of the foot bones that even very 
considerable force hardly moves them on each other; the ankle- 
joint itself is very stiff, and the range of its mobility quite small. 
Both these classes of case are generally more or less valgous. In 

both the indication of treatment is forcibly to restore the arch, 
together with a somewhat exaggerated inward rotation, and to 

keep the extremity in that posture for some weeks?the former 

uninterruptedly, or with, at the end of a fortnight, one interval of 
a few days, during which rubbing and passive movement may be 
freely used, while between each sitting a poroplastic splint, cut 
and moulded as above described, is to be worn. During this 

interval the patient should not be allowed to stand, and after two 
or three days the plaster should be reapplied, and in severe cases 
a month of such splintage will be necessary, and in the worst forms, 
even six weeks. In the latter class of the malformity there will 

surely be more difficulty in restoring the arch, and in getting 
sufficient inward rotation. The plaster must be put on in the 
same way, but its removal and reap plication is to be rather more 

frequent, and the massage must in those intervals be somewhat 
vigorous. In both cases, and before giving the patient perfect 
liberty, the last plaster case should be provided with a rather 

high heel, made of several layers of thick felt, kept in place, before 
the plaster bandage is put on, by the cotton-wool roller. In this 

splint he may walk about. 
We have yet to consider the mode of restoring the arch and 

rotating the foot, previous to applying the plaster. Those which 

yield with difficulty or not at all can only be rectified either under 
an anaesthetic or after from half to three-quarters of an hour 

steeping in the dry hot-air bath?a device which renders, in many 
cases, both muscles and ligaments very limp, so that I have 

frequently been able to form a good arch and high instep by the 
use of very little power. But cases of complete stiffness usually 
require general anesthesia. There are even some, though very 
few cases, which cannot be completely rectified at one sitting. If 

a second attempt be necessary, only the hot-air bath and but little 
force is required. As a very general rule, no tendon or fascia 

should be cut, yet exceptional cases occur in which, on any 
attempt at inward rotation, the four outer toes become forcibly 
extended; in such, division of the long extensor tendons may be, 
though with reluctance, undertaken, when the peroneus tertius 
should also be severed through the same puncture. Only rarely 
does the peroneus brevis require division, and only when the 
outer border of the foot exhibits a well-marked entering angle, with 



PES PLANUS AND PES CAYUS. 121 

much tendency to increase. The long peroneal tendon should only 
be touched in quite exceptional cases, when the front part of the 
foot, especially the cuneiform and the metatarsal bones, are much 
more rotated outwards than the parts lying behind them. When 
the unfortunate necessity for this division arises, care must be 
taken, in applying the plaster bandage, to very considerably 
depress the head of the first metatarsal bone. 

Hat foot is so common, and therefore so important a mal- 
formity, that my remarks, especially on its treatment, have occupied 
a large proportion of my space; I must therefore curtail certain 

things which I wish to say concerning the opposite deformity? 
Pes Cavus. The name indicates considerable exaggeration in the 
arch of the foot; but this symptom is in reality only a crude method 
of classing, under one nomenclature, several widely different con- 
ditions, each of which will be as shortly and 
succinctly as possible reviewed. By far the most 
usual form of pes cavus is due to a certain amount 

weakness, or to undue length of the calf 

muscles, producing a downward droop of the heel- 
bone, sufficiently slight, in most of these cases, 
to escape notice without close study; in other 

Words, the deformity is a species of calcaneus. 

Talipes calcaneus has two forms?the one in 

which not only the surals, but also the deeper 
muscles at the back of the leg, are paralysed, in 
consequence of which the os calcis so falls that 
its long axis is a continuation 
onward of the line of the tibia, 
and the foot in front of the 
midtarsal joint projects for- 
ward from the lower end of the 

leg horizontally and parallel 
to the floor. In the form in 
which the surals are partially 
or entirely paralysed, while the 
deep muscles retain their power, the heel takes tlie same vertical 
position, but the deep still valid muscles draw 

down the front half of 

the foot until the heads of the metatarsal bones come to the ground. 
Here subjoined is an illustration (Fig. 4) of a severe case of this 

description; the hollow of the foot, and the way that the anterior 
tarsal bones form with the posterior an acute angle, is well seen.1 
The deformity, the result of infantile paralysis,is unusual, in its great 
severity exaggerated, but most cases of pes cavus show a certain 
loss of power in the surals and some 

amount of drooping 2 of the 

1 A skiagram, showing the bones of this foot, 
was published in the Lancet, 

London, about a year ago"; the os calcis and astragalus ran from the junction with 
the tibia downwards and forwards. 

2 The word "droop" is not intended to mean a merely passive fall ; the de- 
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onward of the line of the tibia, 
and the foot in front of the 
midtarsal joint projects for- 
ward from the lower end of the 

leg horizontally and parallel 
to the floor. In the form in 
which the surals are partially 

FlG- 4,? es ca cane0'cavus- 

or entirely paralysed, while the 
deep muscles retain their power, the heel takes the same vertical 
position, but the deep still valid muscles draw down the front half of 
the foot until the heads of the metatarsal bones come to the ground. 
Here subjoined is an illustration (Fig. 4) of a severe case of this 
description; the hollow of the foot, and the way that the anterior 
tarsal bones form with the posterior an acute angle, is well seen.1 
The deformity, the result of infantile paralysis,is unusual, in its great 
severity exaggerated, but most cases of pes cavus show a certain 
loss of power in the surals and some 

amount of drooping 2 of the 

1 A skiagram, showing the bones of this foot, was published in the Lancet, 
London, about a year ago ; the os calcis and astragalus ran from the junction with 
the tibia downwards and forwards. 

2 The word "droop" is not intended to mean a merely ijassive fall ; the de- 

jrIG- 4.?Pes calcaneo-cavus. 
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heel, as proved by its want of posterior projection, the back outline 
of the lower part of the leg as seen from the side being too straight. 
This droop is sufficient to place the heel on an abnormally low 
level, the point rather than the lower surface coming to the 

ground. Therefore, to procure firm station, the patient seeks an 
additional point of support, by instinctively bending down the 
anterior tarsus. This bend is present at the medio-tarsal joint, but 
because the anterior end of the os calcis and the head of the 

astragalus are much raised, it is less easily perceptible than the bend 
of the cuneiforms, cuboid, and metatarsals. This form of cavus is 

well seen in the annexed figure (Fig. 4) ; the straight line at back 
of the leg from the level of the malleolus downward, and the out- 
line of the plantar surface of the posterior half of the tarsus ascend- 
ing too steeply from the point of the heel to the bend of the 

tarsus, show the downward droop of the os calcis. The position of 
the toes will be explained immediately. 

Duchenne in 1867,1 and following him Mr. Golding Bird,2 
ascribed pes cavus to paralysis of the interossei and lumbricales, 
the former comparing it with the claw hand which undoubtedly 
results from that defect; but main en griffc very rapidly exhibits 

deep excavations between the metacarpal bones and the extensor 
tendons, so that its dorsum comes to resemble a dissected extremity 
covered by a thin tissue. Such condition is hardly ever seen in 
claw foot. Faradisation shows only in very rare cases paralysis of 
the muscles in question. Pes cavus so produced is, I am sure, rare. 

A third class of pes cavus is due to spastic tension of the long 
peroneal muscle. Though I cannot determine the cause of such 

contraction, I have more than once detected its presence. 
When from any one of these causes the normal distance 

between the tubercles of the os calcis and the heads of the metatarsi 
has been diminished, the plantar fascia, the muscles, and the 

ligaments in the plantar aspect become contractured, i.e. the tie- 
beams of the arch become too short; and bend its buttresses too 

closely together. Also, the sharp bend of the instep puts the 
extensor tendons on the stretch (hence dorsal flexion of the first 

phalanges),3 which in its turn tightens the flexor tendons, causing 
plantar flexion of the distal ones. 

The outcome of the paresis and contractures is, that, by the 

former, shortening of the distance between the buttresses is 

produced, and by the latter their fixation in that abnormal posture. 
Hence the first indication for treatment must be to lengthen the 
tie-beams in the sole, and this can only be done by section. No 

pression is also due in tlie early stage to the unopposed action on tlie sustentaculum 
tali of the flexor longus liallucis, and the tonicity of the plantar muscles, later to 
contracture of those parts and of the plantar fascia. 

1 " 
Physiologie des mouvements," p. 528. 

2 Gtoy's Hosp. Rep., London, 1883. 
s The pristine relaxation of the plantar fascia before its contracture commences, 

abets this position of the phalanges. 
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advantage is gained, and certain after troubles are incurred, by 
doing this through an open wound. I am also opposed to severing 
all structures, including arteries and nerves, down to the bones; 
nevertheless the section must be pretty extensive. When the 

surgeon examines the sole, while his assistant 
tries to strengthen the arch, he will feel the 
plantar fascia tight, more especially along its 
inner portion; and lying a little deeper, hut 
plainly perceptible, is the long flexor of the toe. 
Massing a tenotome about the level of the carpo- 
metatarsal joint above that tendon, he divides 
all structures towards the skin. Before with- 

drawing the instrument, he should seek for 
other bands and sever what resists, the adductor 
hallucis especially being divided. He will not, 

however, be able to rectify the position; al- 

chough no tight band is 

perceptible to the finger, 
the resistance is due to 
the ligaments, especially 
to the short and long 
plantar ones ; these can 
be attached without 

wounding the artery or 
nerve, by passing a strong , 

tenotome from either side of the foot, between those stiuctuies 
and the bone, and cutting with exercise of a little force towards 
the latter. If the toes be dorsiflexed their extensors may be 

divided, but they often yield with crackling to pressure. It is 

very often desirable to cut the tendon of the peroneus longus, 
even though that muscle may not be primarily in fault. This 

necessity may be partly judged by eliciting if that muscle be 
much subject to cramp, but chiefly by its behaviour on the side 
of the foot during inward rotation. The section should never be 
made behind the malleolus. 

The operation being completed, the foot is put up as straight as 
possible in plaster of Paris with a heel, but even then the foot is 
not as straight as it may afterwards be made. Complete restora- 
tion of form can indeed rarely be at once effected; the arch and 
instep still remaining rather high, and the foot somewhat short. 
In such circumstances I have found the hot dry air bath exceed- 
ingly efficacious. It should be used from two to five weeks after 
the operation, the foot being immersed not less than half an hour. 
The chief object and the main difficulty in applying the plaster 
bandage is to keep the first metatarsal bone well extended (dor- 
sally), which cannot be effected merely by the figure-eight turns of 
the roller; but an addition, as follows, answers well. Before 

hardening has occurred, a sufficiently thick pad of felt is placed 
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under the ball of the great toe, and the surgeon, unwinding some 
two feet of plaster-filled bandage, places its centre under the pad 
and head of the first metatarsal; then, while an assistant presses 
the bone well into place, he draws the bit of bandage tight, crosses 
it on the dorsum, and brings the end round behind the ankle, 
repeating the procedure with another strip, and even, if necessary, 
with a third, taking care that each piece adheres firmly to the 
already applied bandage. This part of the sole may then be pro- 
tected with a piece of paper, a stirrup-like loop of bandage passed 
under it, and the patient directed to pull on it as hard as he can 
until the plaster is set. When in due course this splintage may 
be abandoned, the patient, supposing he suffered from calcaneo- 
cavus (the commonest form), should wear inside the boot a false 
heel, while massage properly and sedulously applied will complete 
the cure. That is to say, the patient will be able to walk 

perfectly well and without limp, even though the foot, owing to 
previous malnutrition, may remain a little short. 


