
TALIPES EQUINO VARUS.

By DENIS BROWNE, F.R.C.S.

(Surgeon to the Hospital for Sick Children, Great Ormond Street, London.)

In writing a short paper of this kind the author has a comparatively easy task
if his views are orthodox; he merely has to summarize certain parts of current
teaching, and refer to the rest as generally accepted and easily available for
reference. But if his work has led him to the conclusion that the classical teaching
is wrong, he is faced by a dilemma. If he gives the arguments that support his
view, he is apt to be told that what the post-graduate wants is practice and not
theory; if on the other hand he simply gives his methods of treatment, he finds
himself hearing that though he has stumbled on certain efficient tricks of treat-
ment, the reasoning which has led him to them is negligible and unsound.
Familiarity with this view of my work has not made it less exasperating to me.

At any rate in addressing a post-graduate audience one is free from one curse
of medical teaching, the necessity of preparing one's listeners for examinations; in
which ordeals the way to success is to give the largest possible number of mutually
contradictory views exactly equal weight. Otherwise, of course, one might con-
demn the one held by one's examiner. In this dilemma I have decided to follow the
ancient principle of sketching in the groundwork first, giving a short outline of
the pathology as it appears to me. This can be done in writing, whereas the actual
methods and results of treatment are unbelievably difficult to demonstrate by
words. To those who are interested in them I would recommend either a personal
visit to see the actual cases, or, as quite a fair substitute, the obtaining of a cine-
matograph film on the subject which is in the Kodak Medical Library.

Pathology.
It is a very old and obvious suggestion that certain deformities of the new born

have been caused by the moulding of the foetus by pressure, just as the feet of
Chinese ladies or the heads of the infants of certain American tribes have for cen-
turies been moulded. But anyone who studies the present teaching on the subject
will find that this hypothesis is at present dismissed as insufficient to explain fully
any congenital conditions, or denied with an almost religious fervour. And yet
if one analyses this denial it proves to commit the maker of it to a curious state-
ment. Either it means that nothing can go wrong with the mechanical relations
of the foetus and the mother; or it means that if something does go wrong it can
have no effect. The more one thinks over this the stranger it becomes.

Now I, on the contrary, believe that it is possible by argument and observa-
tion to establish the existence of a class of congenital deformities due to upsets in
the purely mechanical relations between' the growing foetus and its expanding sur-
roundings. Note that I say by argument and observation, and not by the method
which is now almost solely used by the profession, that of experiment. One reason
why the problems I am raising have been so ignored is that they are extraordinarily
difficult to attack experimentally; I believe, however, that they will yield to the
technique, familiar enough in the pure sciences, of reasoning out in the abstract
what would be the consequences if a particular hypothesis were correct, and then
comparing the results of this reasoning with what is found in actual existence.
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Here again I am in difficulties with the space I have available compared to
the range and intricacy of the argument. It is largely a mathematical one, turning
on the probabilities of certain results occurring as compared with others; it raises
certain extraordinarily complicated problems of hydraulics; it depends for vital
points upon analyses of conditions of which few people have ever heard, the Arnold-
Chiari malformation, acrocephalosyndactyly, or arthrogryposis. One of its most
clinching arguments comes from the observations of shepherds in charge of lambing
flocks. It is quite hopeless to attempt even an outline of it here. So in consequence
I shall attempt the far from easy task of a simplification of the full hypothesis to
such of its parts as directly concern the commonest of all congenital deformities,
that known as club foot, or less accurately as talipes " equino varus."

At birth a baby shows evidence of the mechanical pressure to which it has
been subjected in several ways that are not generally recognized. One of these is
the position and range of movement of the feet, which can be pushed up into dorsi-
flexion with ease till the back of the little toe touches the front of the leg. This is
due to the fact, unrecognized by obstetricians, that in the normal intra-uterine
position the feet take the pressure of the surroundings on their soles. The ankles
are dorsiflexed, the knees and hips flexed, so that the child is folded into the smallest
possible position. This can be studied in a particularly instructive preparation in
the museum of University College Hospital.

A second one is the occurrence of small adherent pits, or dimples, over certain
bony points. It is to be noted that these points are only those in contact with the
uterine wall. Dimples occur over the outer sides of the elbow and knee, but never
over the inner: they are not uncommon over the acromion process, but never
appear over the anterior superior spine of the ilium. Now, if these pits have the
origin suggested, they would be expected to vary with varying pressure in four
ways. First they should increase in depth and area with increasing pressure.
Secondly, they should with increasing pressure appear in new positions, over bones
that normally are too blunt and well covered to cause them. (Fig. IV, Plate I.)
Thirdly, abnormal positions of the limbs should produce them in abnormal posi-
tions, over bony points that are not normally in contact with the uterine wall.
(Figs. II & III, Plate i.) Fourthly, in conditions that keep the uterine wall
abnormally far from the foetus, such as hydramnios, they should not occur at all.
All these four conditions are invariably fulfilled.

Then there is the argument of the frequency of deformities. One would expect
the feet to be far more frequently affected than the arms, as the latter are sheltered
by the overhanging head, and are far more accommodating in shape and con-
sistency. Also the commonest of the deformities should be that which involves
the least departure from the normal, the simple twisting in (or failure ever to rotate
out) of the feet. Here again hypothesis coincides-with actual findings. The most
frequent of all deformities is talipes equino-varus, which in all its degrees (including
that in which the equinus turns into calcaneus) coincides exactly with what would
be expected from this displacement. (Fig., I, Plate I.)

There is the combination of different deformities. The shape of the feet should
vary with any variation (shown by abnormal joint positions) of the limbs from the
normal. On the same lines one would expect that if the feet had both been com-
pressed on their outer sides, something only possible in the cross-legged position,
then the one on the outer side would be distinctly more injured than the one on the
inner. This is well known to be so; in double talipes one foot is always slightly
worse than the other.
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Then what might be called "mutual deformities" should be found, where
two parts of the body have been pressed together so hard that they have produced
deformities that correspond or fit into one another. These can be found in any
large series of cases; I believe acrocephalosyndactyly to be an instance of this.
(Fig. III, Plate i.)

Then to pass from gross displacements of structure to the effect of pressure
upon the actual tissues, certain effects must occur if the hypothesis is correct.
There are consequences which are familiar when limbs are compressed after
birth, by such causes as too tight splinting. The most important of these is the
destruction of muscle, perhaps the most sensitive to pressure of all the bodily
tissues, whose liability to permanent destruction by pressure is familiar in such
conditions as Volkmann's ischaemia. Another result of prolonged pressure,
apparently due to interference with the circulation, is an infiltration of the tissues
round joints, with consequent stiffening. Both these effects are consistently
found where the pressure before birth has been extreme.

And once again there is a secondary confirmation in that in those cases which
are ascribed to mechanical pressure the legs are more frequently and more severely
affected than the arms, while in hydraulic pressure the whole four limbs are
affected in exactly equal degree, giving the rare but well known condition of
arthrogryposis.

Objections. The objections to this pathological theory are instructive. I know
of no attempt to meet the several lines of argument which I have put forward.
There is the curious statement first made by Little, and accepted by Brockman
and Middleton as decisive, that talipes cannot be due to pressure because it has
been found in foetuses of three months old. As, according to the hypothesis;
pressure effects can be demonstrated when the foetus is barely 2 mm. long, I
cannot take this seriously. Usually, however, there is simply a flat denial that
mechanical causes can produce deformities, a denial that has already been
analysed.

Alternative Explanations. Various explanations of the different congenital
pathological conditions, which I have grouped together as due to mechanical
causes, have been put forward. It will be noted that all of them only explain
part of the pathology, and mostly even. this by postulating some entirely new
causal process without any evidence that it exists.

Brockman suggests that the cause of talipes equino varus is a congenital
dislocation of the astragalo-scaphoid joint. Theobvious flaw in this theory is that such
a dislocation could not influence the limb behind it. If it produced anything it
would be the condition known as " metatarsal varus," in which the foot is normal
up to the mid-tarsus, and then bends inwards. The various hypotheses of nervous
or muscular action, or of an arrest at a certain stage of development, make no
attempt to explain the atypical forms of talipes nor the associated conditions.

Middleton explains the muscular damage as a spontaneous degeneration of
a hitherto unknown sort, offering no explanation of the stiffening of the joints
which accompanies but is quite independent of it. In fact this stiffening of the
joints may be found in the fingers alone, with the movements of the wrist
absolutely free; a condition explicable by pressure on the fingers, but quite
incompatible with shortening of the muscles controlling them.
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The dimples are explained by Ombredanne as due to intra-uterine ulceration,
by Middleton as marking the places where bursae will later develop, and by Robert
Jones as signs of amniotic adhesions. After what has been said it is unnecessary
to comment on these three mutually incompatible hypotheses.

Prognosis.
The simple talipes " equino varus," and the "metatarsal varus" in which

there has been moulding by pressure of normal or only slightly increased intensity,
should give perfect results if treated early and efficiently. But a most definite
line should be drawn between the outlook in these cases and those in which the
pressure has been of a degree to injure muscles and stiffen joints. The inefficiency
of the classic methods of treatment has obscured this line, but it is a quite
impassible one. Nothing will restore muscle that has once been killed, and it is
impossible to get free movement in a joint that has had the periarticular tissues
infiltrated before birth. Such cases can be improved, but nothing approaching
a normal limb can ever be produced.

Treatment.
Reduction of the Deformity. This should be done at the earliest possible

moment after birth, and I believe should be completed at the first attempt. That
is to say the foot should be forced round into the full range of movement of a
normal baby's foot, till the little toe touches the outside of the leg. The
importance of this is that if a gradual pulling round of the foot is attempted,
as is invariably advised, the foot is very liable to yield at its weakest point, the
junclion of tarsus and metatarsus, leaving the centre of the deformity underneath
the tibia untouched. The compression of the tarsus necessary to force the foot
into complete calcaneo-valgus has a quite different and far more efficient corrective
action.

Splinting. In considering splinting it is necessary to remember that the con-
dition is not merely a structural displacement of the foot; there is a derangement
of function as well as of structure. The muscles are out of balance, the strong
ones that pull the foot downwards and in are favoured, and the weak ones that
pull it up and out are stretched and weakened. If the foot is merely held still
in a corrected position this lack of balance will not be influenced at all; it is
necessary in addition to permit and stimulate movement. Another derangement
of function may occur if complete correction is not attained early enough; the
child may get a wrong mental impression of the way to stand on a foot. It
must be clearly understood that if a child once takes its weight on a foot in the
uncorrected position a surgical disaster has occurred. In consequence it is
necessary that the splinting should allow the child to feel its feet for the first
time in correct position.

A splint which fulfils all these conditions is one consisting of two detachable
foot pieces fixed by rotating adjustable joints to a connecting bar. After manipu-
lation, each foot is bandaged separately into its foot piece and these are then
attached to the bar at the proper angles. The necessary amount of valgus can
be got by packing up the anterior and outer side of the foot with adhesive felt,
which gives an elastic pressure that is very suitable for the purpose.

The result of the first violent manipulation is, of course, considerable reaction
and swelling, but I have never known this cause any real anxiety. The splint
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is left on for a week, then changed at fortnightly intervals, being manipulated at
each change. If treatment has been begun in the first few weeks of life, correc-
tion should be complete in four or five months, during which the child has been
kicking vigorously in the splint, and so working its own feet into shape. I
should define full correction as meaning that the feet, when the splint is taken
off, are naturally held pointing about ten degrees outwards from the sagittal
plane, and can be pushed up into full calcaneo-valgus without difficulty or pain.
The sticking plaster fixaton is then changed for a pair of open-ended boots
rivetted on to a splint of the same sort, to be used while the child is asleep or
in its pram.

After Treatment. The only manipulation necessary after full correction has
been attained is the forcing up of the foot into full calcaneo-valgus, to keep the
range of movement that has been gained. If this is done consistently the parents
can be promised no further trouble; but it must be impressed upon them that
if they neglect this the foot will inevitably relapse. No one familiar with the
English poor of the present era will underrate the difficulties of doing this in the
average hospital case.

Open Operations. These are occasionally necessary in neglected cases, but
the discussion of methods and indications is outside the scope of this article.
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PLATE 1.

Mr. Denis Browne - - - - Talipes Equino Varus

FIG. 1.-Baby with talipes and compression
deformities of the trunk. Note the
extremely short back and neck, and
the bulging chest.

FIG. 11.-The feet of the baby in Fig. 1. The feet have been pushed
round so far that they are in calcaneus, not equinus. The
muscles are badly damaged, the joints stiff, and the bones
soft. Note the abnormal dimple showing over the left
external malleolus.

.... ......

FIG. 111.-A case of acrocephalosyndactyly. The deformed
hands fit into depressions on either temporal
region. Note the abnormal dimple over the lower
end of the left ulna, where it has been brought
into contact with the uterine wall.

/ <xz|

FIG. IV.-A case of a not uncommon syndrome, talipes,
hyperextended knees, spina bifida, and hydro-
cephalus. The hydrocephalus is due to the
mechanical pressure on the skull having forced
the medulla down into the foramen magnum,
so blocking the circulation of cerebro-spinal
fluid. (The Arnold-Chiari deformity). Note
the "dimple" or depressed mark over the
whole length of the femur, showing a very
high degree of compression.
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