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INTRODUCTION 5

adults, less perfectly and much more slowly tend to adapt
themselves to the new situation.

When, however, in addition to persistent malposition, an
influence like that of rickets or osteomalacia is at work, then the
two causes act together to misshape skeleton and soft parts
alike.

Presswre.—So far as regards the bones, persistent mal-
position acts to a great extent by pressure. But purely com-
pressive influences are exercised by (1) the weight of
superincumbent parts, and (2) the compression of tight
clothing.

The action of continued pressure in causing deformities
was well known at the beginning of this century, and probably
long before then. It was referred to by John Hunter, by
James Wilson, and, later, by Bouvier and by Humphry.

It was afterwards studied more particularly and written
on more elaborately by Huter and Volkmann; and German
orthopedic authors are in the habit of treating very promi-
nently what they call the * Volkmann-Hiiter'schen Belastungs-
theorie.” A sort of battle rages around it and its rival,
Wolft's ‘Transformationsgesetz,” about which more anon.

As put forth by Hiiter and Volkmann the theory may be
stated as follows: When the pressure in a joint is changed-
from the normal, which is assumed to be an evenly balanced
one, to a pressure greater on one side than the other, the
growth of the extremities of the bones becomes checked on
the side of increased pressure, and favoured on the side where
pressure is diminished. This effect is so much the greater if
the patient be young, and still more if the bones be softened
by rickets or osteomalacia.

It seems to me only necessary to put this theory in this
way—namely, in the way usually adopted by its advoecates—to
recognise at onee how undue is the prominence given to it by
some of them. Take, for example, a case of osteomalacia.
Without denying for a moment the co-operating force of
pressure in bringing about some of the deformities, surely it
would be absurd to regard them primarily and essentially as
other than deformities due to osteomalacia. Indeed, the part
played by pressure in such cases can generally be no more






INTRODUCTION 7

he says that the outward form of a bone changes with its
internal structure, and that deformities are simply the results of
functional adaptation of osseous form to new statical conditions
produced pathologically. This teaching of Wolff's has been
brought to a reductio ad absurdum by one of his disciples, who
writes that the torsion of the seoliotic thorax is the expression
of funetional change in the thorax, and that it is a physio-
logical, and therefore the best, form which Nature ean give to
the thorax with altered statical conditions. Korteweg of
Amsterdam remarks that it is a pity that persons who suffer
from this ® physiological ' disease are so ill content with it.

There is an element of truth in ‘ Wolff's law,” which
explains a portion of the new shape of deformed bones ; i.e. a
law of adaptation of structure to altered function does come
into play in the case of diseased as in that of other bones.
Henee the inerease of compact substance on the concave sides
of curved long bones. Hence the bony buttresses and the
ankyloses which form in the concavities of scoliotic spines.
But these changes are not the deformities.

Korteweg observes, and no doubt with truth, that the '
action of a frequently intermitting external pressure is to
develop and sustain the normal internal structure of a bone,
while that of permanent compression is to produce absorption.

We must not, however, forget that it is very common to
find, in connection with deformities, marked absorption in
combination with redundant deposition ; osteophytie growths
and new osseous bridges in association with, for example,
wedge-shaped vertebral bodies. Can it be said that in these
cases permanent and intermitting pressure act at one and the
same time and place? Rather let us suppose that the simple
mechanico-physiological hypotheses above sketched are not
all-sufficient.

Not only does Nature struggle, with great success, to pre-
serve normal form, but she also frequently succeeds in
restoring it when lost. An excellent instance is seen in the
spontaneous gtraightening of eurved long bones. An ingenious
explanation of this is suggested by Korteweg. It is that the
concave sides of these bones have more stress laid upon them
than the convex in the fulfilment of their usual funetions :
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14 ORTHOPAEDIC SURGERY

common varieties of knock-knee. I shall therefore leave
them to be noticed by themselves, and the general remarks
on knock-knee about to be made must not be understood to
refer to osteitie, paralytic, or traumatic knock-knee, except
when the names of the latter are particularly mentioned.
Errorocy axp Parmoroey.—All ordinary cases of genu
valgum are caused by either the well-known infantile form
of rickets, or by that variety which has been named *rachitis
adoleseentium.’ ;
The true axis of the femur is not the axis of its shaft,
but rather corresponds to a straight line running between

Fre. 2. —ExTrEMELY SEVERE GeExNU Vareum. (A Case of
Mr. A. G. Miller's, of Edinburgh.)

the centre of the head of the bone and a point between the
two condyles. Obviously that is the line in which the weight
of the body 18 transmitted through the acetabulum, knee, and
ankle to the foot and the ground on which it stands. The
true axis of the femur and the line of transmission of the
weight of the body when supported by the lower limbs should
correspond, and they do so in normal limbs.

The line of junction of the diaphysis of the femur with the
lower epiphysis is, roughly speaking, when normal, at right
angles to the axis of the femur. DBut in knock-knee the
epiphysial line and the axis of the femur form an angle
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GENU VALGUM 17

undue importance attached to it. What does the internal
condyle consist of ? Ifs upper portion forms the lower end of
the diaphysis, and its lower portion forms the inner part of
the epiphysis. The former grows from the cartilage of the
diaphysis, i.c. the so-called epiphysial cartilage ; while the
latter or major portion of the condyle grows mainly from the
cartilage of the articulation. Bearing these facts in mind, it
is easy to understand why sections of bones from cases of
genu valgum show the epiphysial part of the internal condyle
little, if at all, thickened, while measurements of the condyle
as a whole, made during life, sometimes demonstrate per-
ceptible enlargement ; for the rickets which brings about genu
valgum mainly attacks the* epiphysial cartilage,” and has less
influence over the articular cartilage.

To Macewen we are indebted for careful measurements of
the internal condyle, &e. DBut he seems to me to exaggerate
somewhat both the importance and extent of its overgrowth
as an element in the cansation of knock-knee.

The question arises, Why is knock-knee rather than ont-
knee, or genu varum, more commonly produced by rickets ?
Why should not a general disorder affect the two condyles in
the same degree ? This is not a question to be settled offhand,
and one must beware of the common practice of seizing the
first plausibility that presents itself, and exalting it, by special
pleading or bold assertion, to the dignity of a proved theory.

Mr. Edmund Owen attaches great importance to the
action of the aponeurotic structures which extend from the
ilinm over the outer side of the thigh down to the tibia and
fibula; and I think he is right to this extent, that their
existence and strength may predispose the bony pillar along
which they lie to bend with its concavity towards them, rather
than away from them.

A column like the lower extremity of man, which differs
so much from a straight eylinder of uniform diameter and
strength, naturally has segments where it more readily bends
in one direction, and also segments where it bends preferably
in the other.

It seems to me that everywhere, from the ankle to the
hip, the concavities of the more usual rachitic curves are

i



18 ORTHOPADIC SURGERY

towards the side of the more powerful muscles and apo-
neuroses. The lower part of the tibia and fibula bends for-
wards, 7.e. with concavity towards the tendo Achillis and the
strong flexors of the toes, and with the convexity towards the
comparatively weak extensors. The upper part of the shafts
of the tibie and fibule bend outwards, <.c. with the concavity
inwards, and (in consequence of the position of the tendons
at the ankle) the axis of the
combined flexors liesinternal
to the axis of the bones.

But there are other di-
recting influences besides the
above-mentioned, and one
15 that which, in both the
trunk and the limbs, tends
to bring about compensat-
ing curves. For example, in
cases of genu valgum, not
too recent, a varus curve of
the lower end of the tibia
and fibula is frequent, and
in the same cases, as pointed
out by Macewen, it is usual
to find pes cavus.

It is not unlikely that
L . . semmse| the position of the natural
Fra 10.—Gexu VaLous coupessarory curve formed I—'.}'_ the neck of

TO ADDUCTION (OR YaAEUS) oF AN the femur with its shaft 1s

Axxyrosep Hie.

the reason why a valgus
curve is much more frequent at the lower extremity of that
bone than a varus. When a rachitic femur is examined, it is
almost invariably found that the angle of neck and shaft is
lessened. The natural compensation for this would be a
valgus near the epiphysial junction next below it, namely,
near the knee. In other words, genu valgum is a curve
compensatory to coxa vara. Valgus of the neck and shaft
is, of course, exceptional as a result of rickets. Hence the
rarity of varus of femoral origin at the knee.

The influences being complex and of variable force, the

e N



GENU VALGUM 19

offocts are not uniform, and a kind of genu varum which is
in nature the true pathological converse of senu valgum ! 1s
occasionally, though rarely,
Seer.

Before concluding these
remarks on pathology, the
actual changes in the con-
dyles demonstrated by Mi-

Frg. 11. — A Nomyan FEMUR, SHOW-
ING UBLIQUITY OF NECE AND
DTRAIGHTNESS 0F SHAFT. (From
St. Bartholomew’s Hospital
Musenm.)

euliez should be mentioned. FFig. 12.—Boxes rrom Cisg oF GENU

Thev ar J lagv Vaneusm 1¥ A Apurr. Note the
ey are secondary, and presence of coxa vara, indicated by

the pomts chiefly notice- the femoral head’s being scarcely

. higher than the preat trochanter.
able are three in number : Rl b St s e e R

(1) The radii of the clurves shaft and the compensatory curve in
: } . T o 2 the lower half of the tibia. (From St.
ol the ]”'IHLH 10I' Begments Bartholomew's Hn-||i‘::|] Muzsenim.)

of both condyles keep
within the normal limits of variation ; (2) the sagittal curve of
the anterior segment of the external condyle, when compared

! Common genu|varum is due to curvation of the upper part of the tibia.

a2
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time is, in a serious proportion of cases, to be counted rather
in years than months. It is said that the treatment is much
more effective when combined with ¢manipulation.” What
claim has this statement on our belief? A little seepticism
is very excusable, considering the number of baseless pre-
tensions of various kinds that have been previously made by
respectable, and even eminent people, who have fancied and
vigorously asserted they were curing their patients, when
they were only aggravating an already deplorable condition
and deceiving themselves.! The more I see of genu valgum,
the more firmly do I become convinced that there is no royal
road to its cure, unless the simplicity, safety, and rapidity of
Macewen’'s osteotomy, and of osteoclasis in suitable cases,
entitle those operations to be regarded as royal roads; but
they are operations, and for that reason alone intensely
objectionable to some people. Is there much real tendency
to relapse after operation ? I am ineclined to suspect that
some of the so-called ‘relapses’ are really instances of im-
perfeet result, due to defective after-treatment. It is not
always easy to preserve the gain possible from operation in
children with elastic bones. As soon as taken out of splints
it is seen that the limbs are not really straight. No doubt
the affection which originally caused the deformity must some-
times persist after the operation has removed the latter ; but
I do not think rachitis of adolescents, not to speak of children,
is a very prolonged disorder. I am certain it has often passed
quite away before the patient comes to the surgeon. Is there
any way of judging of this; i.e., of judging whether the rachitis
has or has not passed away ? One should inquire whether
the deformity has been inereasing lately or not. Note this
particularly. Note also the state of the general health. In
many old cases relapse is enfirely out of the question, if the
cure i8 once effected. During the surgical treatment do not
forget the general indications.

There need be no fear of unpleasant consequences on
account of the obliquity of the joint-surfaces, which necessarily

! Read, for instance, what James Wilson and John Shaw, two of the leading
and most respectable surgeons of their time, and personal friends, thought of
each other's statements as to fact in orthopmdies.
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anti-rachitic treatment given, usually a slow improvement
follows, and always an arrest of the progress of the deformity.
I have had an exceptionally large experience of this last-
mentioned plan. Butit should be remembered that new irons,
some forms of which cost 51., have to be got for each case.
We now come to osteoclasis.! In a great many cases all
consideration of this is out of the question, as it is impossible
without a machine, and most British surgeons would as soon

F1g. 13.—Corrix's OSTEOCLAST.

think of tearing the tendo Achillis by machinery in preference
to tenotomy, as of machine osteoclasis in preference to
Macewen’s osteotomy. One may well ask, What is anti-
septicism worth if it will not justify so simple and exact a
cutting procedure ?

There is not even the excuse of less danger of damaging

' Dealt with in more detail at the end of this ehapter.
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the popliteal. In the only fatal case of that complication
recorded as complicating antiseptie osteotomy, it was a spicula
of bone that pierced the vessel, and there may be spicule after
osteoclasis as after osteotomy. For young children osteoclasis is
admirable, and I am inclined to agree with Ogston that, all
things considered, it is generally better to resort to it in the
first instance than to waste time on splints, and both time
and money on irons. There is only one objection to it that I
have met with, namely, there is more difficulty than after
osteotomy of preserving the gain in the after-treatment.
This difficulty is not absent after osteotomy in small ehildren.
It must be quite eclear, from what has been stated, that it
would be impossible to correctly fix any limits of age or of any
other deseription at which splints, irons, osteoclasis, or osteo-
tomy should be preferred. Practically, it will be found that
osteotomy is the treatment for almost all adults and adoles-
cents requiring treatment at all. Just a few mild cases will
not be thought bad enough for operation; and then I am
inelined to think that to apply ordinary splints or irons to
adolescents and adults would be to apply a remedy worse than
the disease, injurious to the character, morally painful to sensi-
tive young people, and sometimes anatomically injurious to
the lignments of the knee-joint. I must not forget to add,
that with adults this ¢ remedy’ is pretty sure to prove in-
effectual.

Both adolesecents and adults with genu valgum not severe
enough to justify operation may find benefit from having the
inner border of the boot (sole and heel) raised a little, say
1 inch. The former can, without much inconvenience, follow
out a treatment consisting of wearing a cushion stra.pl?ed
between the knees at night, the ankles at the same time being
kept in contact, either by padded straps or ﬂaum?l ba,n.da.ges.
In the daytime they can be fitted with an elastic spring or
accumulator along one side of the knee, fixed above and
below by strapping or by broad girths of leather. Such con-
trivances are much lighter and less noticeable than genu
yalgum irons or splints which extend from the ankle up-
wards.

In the case of young children appliances may be used at
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first, but the parents should be distinetly told not to be too
sanguine of a satisfactory cure, and under any circumstances
to be prepared to exercise much patience. After a reasonable
trial of appliances, say four or five months, if there is not
much improvement, resort to osteoclasis. If the bone will not
vield, do a Macewen’s osteotomy. I have ocecasionally, when
attempting manual osteoelasis, found the bone too hard to
brealt under justifiable force, even at the age of five. The
bones themselves are not always actually soft in rickets in
the way that is popularly imagined. One does not always see
the patient at the stage of greatest softening. What do I
mean by justifiable forece ? It is, to a certain extent, a force
which varies in amount with the strength of the operator.
The latter should always be working within his powers, or
he ceases to be able to control them.

Splints for Genu Valgum.—These are usually of plain
deal, and should be sufficiently thick not to bend, and of
width reasonably, though
not precisely, proportional
to their length. Eachsplint
1s carefully padded on one
side ; each does for either
the right or the left side.
Mode of wse: A splint of
right length is selected by
measuring from the ankle
to just beyond the buttock,
the knee being straight and
the hip flexed. This gives
the length of the splint,
which when applied lies
along the outer side of the
limb in the position named.
The slits are placed at the
buttock end. Through them a piece of webbing or bandage
18 passed, by means of which the upper end of the splint is
prevented from tilting forward ; for this webbing or bandage
is passed from one splint to the other behind the buttock.
If the splints are shorter than the length I have given, this

Fras., 14 axp 16, —0uTsineE SpnixTs
APPLIEI,
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GENU VALGUM 27

junction of the middle and lower thivds of the thigh. At the
same time the pressure inwards is applied mainly at the knee
instead of the ankle.

Genu valgum irons extend along the outer side of the lower
limb, from a pelvic girdle down to a socket in the boot-heel.
They have one girdle buclkled round the middle of the thigh,
and another round the leg. A leather cap braces the inside
of the knee outwards to the iron. At the knee is a free joint,
permitting flexion and extension ; and also, except in my in-
strument, a serew movement, worked by a key, in opposition
to the tendency to genu valgum.

This serew, as [ have already said, I have moved one-third
the length of the thigh upwards.

Frequently a T strap is carried from the inner side of the
boot over the instep to the iron,

Mikulicz and Vogt apply elastic extension along the inner
side of the knee, obtaining fixed points above and below by
means of plaster-of-Paris bandages. A jointed iron conneets
the upper and lower plaster segment.

Landerer fixes the ends of the elastic band by fan-shaped
straps of adhesive plaster. Schreiber praises this plan highly.'

Some years ago I found, after a careful trial, the claims
made for Huter’s plan of fixing the bent knee with plaster of
Paris to be almost baseless.

Professor J. Wolft * applies a plaster-of-Paris case to the
limb. Every two or three days he cuts out a wedge-shaped
piece, endeavours to straighten the limb a little, and to preserve
the gain by fixing once more with plaster. He claims that in
twelve to thirteen weeks even severe cases are completely
cured, and recommends it for adults as well as younger persons.

In the third week of treatment he permits the patient to
go about, and he fits on a metal joint to permit flexion of the
knee.

I do not see how better results could be expected from this
method, which is apparently an imitation of a mode of
treatment of scoliosis described in 1881 by Professor Sayre,

! Orthopadic Surgery, p. 208,
* Dewutsche med. Wochenschrift, 1889, No. 50, and Centralblatt f. Chirurg.,
18090, p. 340,
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nearly uniform width, but gradually increases in _thic]n::esa
from the edge to the handle. The latter is octagonal in section,
and made of one piece of metal with the blade. The material
is Stubbs’s finest five-eighths steel, forged at a low heat ; the
temper is obtained by raising the instrument to a cherry-red
heat, dipping into oil, and then plunging into cold water till
cold. Then the polish is given. The temper of about an inch
of the chisel, measuring from its cutting edge, is drawn back
by raising to a copper-yellow colour with purple spots (pro-
bably a temperature of about 520°). The osteotome should
be sharp enough to pare easily the finger-nail.

Position.—The patient lies on his back, with the leg to be
operated on, flexed and lying on its outer side, firm upon the
sand cushion. An assistant grasps it in the middle of the
thigh with one hand, and by the middle of the leg with
the other. A beginner should have the leg Esmarched. DBut
with a little experience the operation ean be done so quickly
that it is, perhaps, better for the praefised operator to discard
Esmarch’s bandage in this operation, on account of the
lessened tendency to recurrent hsemorrhage, and the conse-
quent less necessity of bandaging the dressings on tightly, a
source of after-pain. To decide upon the place of incision, find
the adduector tubercle and the tendon of the adductor magnus.
Pass in the scalpel at a point one finger's breadth above the
level of the former and half an inch in front of the latter ; it
is convenient to press the left forefinger down just above the
tubercle, and Mr. Willett marks the skin with the thumb-nail
immediately on the other side of the finger. This nail-mark
is the place of incision. Pass the scalpel straight down to
the bone, with ifs back towards the knee; hold it still for a
minute, and then incise sufficiently to permit the osteotome
to go down to the bone ; divide the muscles as much as the
skin. Do not withdraw the knife till you have made the
osteotome glide along it to the bone. The osteotome has now
to be rotated on its own axis till its edge is transverse to the
femoral shaft. It should be placed against the inner edge of
the bone, and at first driven outwards and forwards. When
about halfway through the bone its direction should be
changed to one quite transverse; or, rather, the change of
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direction should be continual at each stroke of the mallet, not
single and angular. The bone is not to be entirely cut
through ; the small bridge left is to be broken. The inner
border of the bone must always be divided completely. The
osteotome conveys information to the hand of the state of the
bone incision. [t is a little diftieult to teach in words how to
manipulate it. For instance, I want to point out that by

Fre. 16.—TraxsveERsE Secriony oF THIGH aT SITE oF OPERATION.
(After Macewen.)

swaying, very lightly and gr—mtly; the osteotome from side to
side in the plane of its own blade one can judge sometimes
whether the bone requires further division, anteriorly or
posteriorly. I am conscious that this description may not be
clear to everybody, and it would do positive harm if it were to
lead any one to move the osteotome from side to aifle in a
plane transverse to its own plane, as, ¢.g., a crowbar is used.
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The osteotome would very likely break and leave a chip in
the bone. It is always safe and almost always necessary to
thoroughly divide the anterior segment of the bone. The
inner border ought always to be effectually divided by the
first stroke or two of the mallet. The outer border of
the bone can be cut easily and safely enough by one who can
judge correctly of the thickness of the bone and the depth of
the osteotome. Only once have I found myself at all baffled.
I then enlarged my incision an inch or more, and discovered
what I had not suspected, namely, that the anterior surface of
the bone was intact, although the chisel had been right
through the bone. This case had been osteotomised before,
but the deformity had been only partially corrected ; it was,
in fact, a ¢ psendo-relapsed * case. Two osteotomes should be
ready, and the thicker one used first. If this gets tightly
jammed before the bone is sufficiently divided, it should be
withdrawn and the thinner one substituted.

Figs. 8 and 9 illustrate diagrammatically the rationale
of performing supra-condyloid osteotomy from within
outwards. The thick wedge-shaped osteotome, compressing
the bone, makes, on the inner side, a wedge-shaped gap,
which closes up when the limb is straightened. When
the osteotome is done with, press a sponge upon the wound
firmly. Now, assuming it to be the right limb, hold the thigh
down to the table with your left hand. To do this effectually
vou should be sufficiently high up for your arm to be both
straight and perpendicular. You will most likely have to
stand on something. Grasp the ankle with your right hand,
and, using the leg as a lever, snap the femur in two. In this
action, if the thigh be supposed fixed, the ankle should be
pressed ontwards (as if it were desired to increase the knock-
knee). A slight twist will further help to effect the fracture. If
you cannot break the bone you will have to use the osteotome
again. If is a pity when that has to be done; but the bone
will generally go easily enough if you carry out minutely and
coolly the above-given directions. If you have to reinsert the
osteotome, it will be more than ever necessary that you should
proceed methodically, or you will get into mischief. Be sure
to get it into the old groove again. Survey your bony
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have I found that it deserves more than a small share of the
praise he awards it, and it may involve fwo administrations
of an®stheties.

Nevertheless, I think when the deformity is extreme it is
wise to correct it only partially at the time of operation.

T have seen some cases in which the surgeon has almost
entirely failed to get the improvement possible from the
operation. Such cases are often supposed to be instances of
recurrence, but they are really only examples of bad manage-
ment. The points to attend to are—(1) Correct the deformity
while the limb is in a position of extreme extension at the
lknee. The slightest flexion of that joint hides the deformity
and deludes the surgeon into a false sense of satisfaction.
(2) The exact amount of looseness of the knee-joint, if any,
should be noted before the bone is divided, and allowed for in
putting up the limb. To this end the adjustment will some-
times have to be to a position of distinet varum. (3) A certain
amount of spring in the bones and of" extensibility in the
ligaments, especially in the case of children, must be allowed
for in the same way. If these cautions are borne in mind, it
is a matter of minor importance which of the many possible
ways be chosen in which the position ean be maintained. A
method which has much in its favour is immediate fixation
in plaster of Paris.

When only one limb is operated on, it can be fixed in the
following way :—

Use one long deal back splint, reaching from below the
heel to above the buttock, and well padded. Take another, a
little shorter, to use as an outside splint. Have the limb
forcibly extended by one assistant, who grasps the ankle, and
another who uses a perineal band. Put the back splint in
position. Place a considerable thickness of firmly stitched
padding (not loose cotton-wool) beneath the ankle, with the
double object of protecting the heel and keeping up the
necessary extreme extension of the knee-joint. Fix the limb
to this splint at the ankle and the upper third of the thigh by
long broad strips of strong strapping, properly warmed and
smoothly applied. Then lay a strip of strapping, 2}
inches broad, on the front of the limbh, at the level where

D
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tendency to overlapping of the fragments, so there is no indi-
cation for the use of continuous extension, except that it
sometimes diminishes the after-aching, which is wusually
present for a day or two and then disappears. Adults
and adolescents may be injected with morphia if the pain is
infense.

Hisrorican.—Nearly forty years ago, Mayer, a German
orthopwedie surgeon, recognising the essentially osseous nature
of the deformity, osteotomised the upper extremity of the tibia
for the cure of genu valgum. He had the misfortune to lose his
first case, and though he afterwards twice operated successfully,
his eontemporaries declined to follow his example; and, con-
sidering the then helplessness of surgery in dealing with the
complications of wounds, they were more than justified in thus
holding back. The antiseptic era arrived and reopened the
question. Professor Annandale first attempted an answer by,
on March 16, 1875, removing a wedge with its base at the inner
surface of the internal condyle and its apex in the outer
condyle. This experiment proved to be rather too severe,
although the patient recovered. Surgeons being still a little
deceived by the great apparent size of the internal condyle,
Professor Ogston brought out his now famous eperation of
separating the internal condyle by an oblique saw-cut, which
permitted that bony segment to glide upwards as the leg was
straightened. This neat and workmanlike, perhaps even
brilliant, procedure has been shown by time to be marred by
two flaws. It is based upon a not entirely correct view of the
pathology of genu valgum, and in causing an articular fracture
it invites the future inroads of rheumatoid arthritis, an affee-
tion to which old cases of genu valgum, even when unoperated
on, seem unusually prone. The latter consideration is the
more serious of the two, for no simple operation has been or
can be devised mathematically opposed to an affection so com-
plicated and (within certain limits) varied as genu valgum,.

That which approaches nearest to the ideal is Macewen's.
It was first performed in 1877, the year after Ogston’s came
out (May 17, 1876).

Macewen's operation is now almost always preferred in
this country, and I believe everywhere else. But there are

D2
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varions modes of osteotomising for genu valgum besides those
referred to. Schede divided the fibula as well as the tibia.
Barwell added the femur to these, and recommended a triple

Figs. 18 AxD 19 ARE FROM A PATIENT WITH GENUINE ENTARGEMERT OF THI
IxTeErNAL CONDYLE, WITHOUT (FEXU VALGUM, AND MAY BE CONTRASTED WITH

Figa. 20 axp 21, v wiaoE Gexv VALGUM IE PRESENT AND THE PROMINENCE
OF THE INTERNAL CONDYLE SIMULATES ENLARGEMEXNT.

osteotomy for one genu valgum. If nothing but pathological
anatomy had to be considered, Barwell’s operation would be
the best. Reeves introduced diaphysial osteotomy, i.e. divi-
sion of the femur at the junction of the middle and lower
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curve of the tibia alone, and sometimes upon one single sweep-
ing curve of both femur and tibia. It israther the exception
than the rule to find the condyles distinetly oblique in genn
varum. Indeed, I have seen the inner condyle apparently
lower than the outer, as in val-
gum, but the out-bowing of the
tibia so preponderating as to
cause varum.

TresarveENT.—Either (1) ap-
pliances or (2) operation, and,
in addition, the general treat-
ment of the prime disease. The
indications are strictly analogous
to those for the management of
genu valgum ; so also are the
appliances and operative mea-
sures. DBut inside as well as
outside splints should be used,
and, if irons are employed, they
should be ingside from the thigh
downwards, though necessarily
outside at the hips.

Again, although the tibia is
almost always the bone chiefly
at fault, it will usually be quite
as effectual, and always easier,
to rectify by osteotomy or osteo-

Frc. 22.—A Typicar ExaMrLE oOF
Baionrric Gexu Yarvsm. In this

elasis of the femur. case the femur is enrved with the
dateotom g T conyveLity !J|]1,“I'IL!(1:-\- and forwards,

i Usteot ”fy o {!'r”a ‘im, Genu the condyles of the femur at the

Varum. — The if}lllt}wu]g are same horizontal level, the surface

. et e ; : : of the tibia in the knee-joint
Macewen's directions for Per-  oblique, the lower part of the

fﬂl‘lllill{._’,’ this Uperamtim] < F AN tibin also curved; and there is a
A . Y W R compensatory valgus at the ankle.
11.'11'_-1&1{]1] e th"_‘:j soft parts, suffi- (From a photo by Dr. James Allan.)
cient to admit the osteotome,

lﬂrnmdn at a point on the inner side of the tibial surface,
midway between the ¢ mtmmr and posterior border, and Ul}l‘”‘
site the lower border of the tibial tuberosity. The fibia is
t-h‘.,ﬂ ﬂl'&ldf_"d tl‘ﬂ]]l 1-‘}'”,1]”1 l'.lut.‘l,'l,’ﬂ]_;]ah ':.F{}]T].'Ill':.‘uﬂ.'l”” rJg_'j'[‘]} ih"_'.
posterior border, and raising the osteotome gradually up until
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relaxation in every case of rachitic genu valgum which came
before it. Hven Busch, accurate as he is for the most part,
contrasts genu valgum in the child and in the adult or adoles-
cent, saying that in the former the ligaments are relaxed, in
the latter they are not, except when artificially made so by
the surgeon. The very opposite is the case. A severe and
old genn valgum in the adult or adolescent, whether the sur-
geon has interfered or not, is almost always accompanied by
a state of more or less loose knee ; in children, on the contrary,
and also in adolescents when the affection is recent, it is
quite the exception to find loose knee. It is far more eommon
to find the knee extremely loose without a trace of accom-
panying genu valeum. I am aware that this teachingis quite
contrary to that of authorities, but of its truth I am certain.
I am ready to demonstrate it at any time on the patients.

Cavses orF Loose KNEeE.—These may be divided into con-
genital, mechanical, and pathological.

Congenitally loose knees are associated with looseness of
other joints in the same patients. Such individuals are com-
monly described as ‘double-jointed.” Doubtless their joint-
surfaces are unusually extensive, especially on the extensor side.
It is not a condition which requires treatment as a disease. It
is frequently inherited, and obviously a family peculiarity,
although it by no means always affects all the members of
the same family.,

One of the commonest ways in which loose lnee is mechani-
cally produced, or rather, I hope, used to be, is by the treat-
ment of genu valgum by serew instruments, or by division of the
external ligaments. 1 think also that it is sometimes eaused
mechanically by the weight of the body straining the internal
lateral lignment in old severe cases of knock-knee. Accidental
rupture of the ligament has also been known to produce it.

_ TrEarvesT.—With regard to such things as blistering,
firing, and other measures, which can only act by tightening
up the skin and subcutaneous tissues, it is difficult to believe
that, if done thoroughly enough to effect any material im-
provement, they would not produce more inconvenience than
benefit. When the looseness of the joint is excessively severe,
however, any state is preferable to the existing one, and a
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change to the rigidity of a thick mmtxm would secarcely be a
change for the worse.

The treatment by tonics is also not one on which much
reliance can be placed.

There is, however, one indication which must always be
fulfilled if possible, namely, to remove any mechanical influ-
ence which may be tending to perpetuate or even to inecrease
the trouble. For instance, genu valgum itself is such a cause.

If a ligament is divided and cannot be sutured together
again, the case is probably ineurable, and ought to be palliated
by some simple appliance, such as that recommended for
liability to subluxation. If the looseness complicates knock-
knee, the latter should be cured by osteotomy, and great
hopes may then be entertained of a steady improvement in
the joint as regards its firmness. I have seen this result oceur
to a remarkable extent. It is
probably due to two things—
(1) the way in which the mus-
cles strengthen when the joint
is put in a position to be used
freely; (2) the removal of the
leverage of the in-bent knee,
which must have kept up a
continual strain upon its in-
ternal lateral higaments.

An exceedingly severe form
of loose knee 1s sometimes
caused by tabetic arthropathy.

GeENu RETRORSUM OR

Fre. 24.—CoNoENITAL GENU RETROR- IECURVATUM
susm. From a case which was readily
reduced, but had a tendency to re-

lapse, which lasted for some months. There are several different

varieties of this comparatively
rare affection. They differ so essentially that it is doubtful
whether they ought to be considered together in the same
chapter, or whether it would not be better to describe them
each with the other affections of the joints which are analogous
to 1t.
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1. The most strongly marked, singular, and noteworthy

kind of genu recurvatum is con-
genital. : '

In a typical case the knee
cannot be flexed backwards, buf,
instead, it can be-bent forwards
to and beyond a right angle.
The patella is usually very small,
rudimentary, or even absent.

Great disability results.

Tresrment.—Such cases as [
have seen have been in young
children, and their parents have
been satisfied with crutches or with
irons to stiffen the leg. But I
think that great benefit might be

Fia. 25.—CoxaEXITAL DIsnoca-
riox 0¥ KxNEE. Froxr View
oF Lower Bxp or Femur.
(Albert, vide Hoffa, p. 571.)

obtained from the perfectly justifiabie operation of supra-

Fia. 26.—From Mr. Edmund Owen’s * Diseases of Children.’

condyloid division of the femur, followed by adjustment of
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the lower extremity of the femur more or less at a right angle
to the shaft. This becomes the more likely from the faet that
the knee is sometimes found ¢ double-jointed’ at birth; i.e. the
leg can be over-extended till it is nearly perpendicular to the
thigh, a kind of sudden subluxation of the knee being guite
perceptible as this over-extension begins. Such knees can
also be flexed in the normal way. The treatment consists in
preventing any recurrence of the over-extension.

Fig. 27.—Brriariyn oF A Case or GExv BETRoRSUM, sSECoNDARY To NECROSIS

oF THE FEMUR AND INFLAMMATION OF THE ExEe-Joryt, v A Girn AcED 6,

A Patiext or Dr. GREENWOOD'S, 0F STAMFORD. (Skiagram by Dr. William

Newman.) The femur is curved with the convexity forwards, just above

the condyle. The upper epiphyzis of the tibia is very oblique. The genu

retrorsum does not appear plainly in the skiagram, owing to the acute
contraction of the more or less ankylosed knee-joint and to so little of the
tibia being shown.

A third variety of genu retrorsum is that which some-
times follows mal-united fracture of the lower third of the
femur. The degree of deformity in such cases is comparatively
slight, and the treatment, re-fracture or osteotomy.

Fourthly and fifthly, genu retrorsum of moderate grade is
also sometimes the result of infantile paralysis and of unreduced
dislocation. Such cases must be dealt with each on its merits.

Whoever has mastered the prineiples of treatment of common



O0STEOCLASIS 45

orthopeedic affections will have no diffieulty in applying them
to such rarities as these.

Cases of exceedingly loose knee-joint, the result of Charcot’s
disease, have also, improperly, I think, been deseribed as ¢ genu
recurvatum.” They might as correctly be called genu valgum
or varum, because they will bend inwards and outwards as
well as forwards.

A sixzth variety of genu retrorsum is that in which the
deformity is in the upper extremity of the tibia. I have often
seen this in children with old chronic disease of the hip,
knee, or ankle. An adult patient with old hip ankylosis
attributed it to repeated over-extension in leaning forward to
fasten his boots. It is sometimes a compensatory curve
secondary to contraction of the knee. The anatomical cause
is obliquity of the upper articular surface and of the upper
epiphysial cartilage of the tibia. In either a skiagram or an
anatomical specimen an appearance is seen as if a wedge with
the base forwards had been sliced off the top of the tibia. As
a rule no treatment is required. Osteotomy would be the only
effective one.

O8TEOCLASIS!

Berore the second half of the nineteenth century many
machines for breaking bones had been invented, and used
chiefly for correcting the position of the fragments in mal-
united fractures. Such were those old appliances with
wonderful names: the ‘scammum’ of Hippocrates and the
“glosocomium * of Nymphodorus. But according to Fabrice de
Hilden, quoted by Laugier, neither Hippocrates nor Galen refers
to badly united fractures. Celsus advised, but timidly, the
rupture of the ecallus. For many centuries this advice was
repeated by scarcely any other surgeons, except Oribasius,
Rhazes, Avicenna, Fabricius d'Aquapendente, and Heister.
Ambrose Paré was a type of many surgeons who shrank from
osteoclasis for fear of breaking the bone in the wrong place.

' The authority for most of the statements in this chapter, especially the
historical part, is Poussin's De U'Ostéoclasie, Paris, 18806,
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A second period, fruitful in mechanical contrivances,such as
(Esterlen’s ¢ Dysmorphostéopalinclaste,” Bosch’s appliance like
a bookbinder’s press, and Purmann’s wooden serew, occupied
the eighteenth and the first half of the nineteenth century.
In 1848 Rizzoli invented his ‘ machinetta ossifraga,” of which
a picture may be seen in many German orthopsdic books.

But perhaps the father of modern osteoclasis is Deloré of
Liyons, the enthusiastic advocate of ‘brisement foreé,” espe-
cially as applied to the cure of genu valgum.

Other surgeons of the Lyons school, Ollier and Daniel
Molliére, took up osteoclasis; and their pupil, M. Robin, opened

Fra. 28.—Ropix’'s OsTEOCLAST.

a new era for that procedure by the invention of his osteoclast.
[ts great merit is that it reduces to a minimum the leverage
required, and thus, for example, enables the surgeon to break
the femur just above the condyles, without throwing strain upon










OSTEOCLASIS 49

Collin’s first apparalus. TLoose joint and pseudo-arthrosis
have been known to follow.

Possibly with Robin’s and Collin’s newer osteoclasts, skil-
fully used, such accidents may be avoidable.

That theoretically possible accident, arrest of growth as a
consequence of injury to the epiphysial cartilage, has not once
been observed. :

There is a dearth of observations made years after osteo-
clasis. TLannelongue says that cases operated on manually
afterwards suffered from an extreme sensitiveness in the knee-
joint to change of temperature, and a tendeney to the formation
of osteophytes at the line of fracture or epiphysial separation.
This most likely refers to adolescents and adults, as I have
not observed it in the young children I have operated on
myself. But I have not found the ultimate good in respect of
obliteration of deformity equal, on the average, to what can be
got from osteotomy.

Consolidation and bony union are rapid unless the frag-
ments are displaced and overlap.

Both osteoclasis and osteotomy ought to be without danger
when applied to limbs which, though deformed, are otherwise
healthy.

Fra. 29.—GrarTax’s OsTEOCLAST.

When, on the other hand, there is reason to suspeet the
presence of tubercular foci, as in the case of many ankyloses
u n ¥
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certain, however, that the vast majority of mothers of
rickety children are apparently free from it. On the other
hand, a rickety or pseudo-rickety head is sometimes seen in
both parent and child, The occurrvence of rickets in brothers
and sisters may be explained by any theory of causation

which has been yet advanced.
One factor in the production of rickets is scarcely to be

doubted. That is the influence of the mother. It has been
repeatedly noticed by different observers—and the fact is
easily verified—that a mother will bear a succession of
healthy children, and then, perhaps, after failing in her own
health, give birth to one or more rickety offspring in
sequence. But even this fact admits of more than one
explanation, It is perfectly consistent with the theory that
the disease is the result of bad feeding, for imperfeet health
in a mother must deteriorate her milk. And an increasing
family gives more mouths to fill, with, very likely, no more
money to buy food. On the other hand, a larger family and
worse health mean less capacity to give the new infants
nursing and airing out of doors. And still again, it remains
unsettled whether it is mere ill-health of any kind, or disease
of some partienlar kind, which, occurring in the mother,
brings about rickets in the child. It must be remembered
that the question of the relationship of syphilis to rickets 1s
not yet settled. With regard to the influence of epidemic
disease, Macewen says that, ‘out of 100 cases of deformity
of the lower limbs in which the ecausation was minutely
traced, 47 were the immediate sequence of epidemic diseases
—measles, scarlet-fever, typhus, enteric, whooping-cough,
chicken-pox, and sometimes one or more of these following
each other very closely.” It had already been noticed that
rickets and endemic diseases arise in the same localities.
Chronic diseases seem frequently to precede rickets. Broea
states that most infants who die from chronie ailments
present rachitie lesions in their skeletons.

Severe injury in early childhood is sometimes followed by
rickets.

Rickets may remain stationary for some years, and then,
perhaps, under the influence of some intercurrent malady,
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him carefully examine the spines of the younger sisters of his
scoliotic patients. He will not infrequently find in them the
incipient stage of the disease, which in the elder is advanced
to a degree forcing attention and demanding treatment.

There is nothing extraordinary in the fact that most of
the patients who at a certain age develop rachitic scoliosis
have never had bow-leg. Those in whom genu valgum
develops first after the fifth or sixth year have seldom had
bow-leg.

If there is one thing certain about rickets, it 1s that it
shows itself by different effects at different ages, and affects
different parts in different people. With regard to these
features of the disease, all varieties of the common special
deformities are found isolated, and also in combination ;
except, perhaps, such as would require that curvature of the
lower parts of the shafts of the tibie should appear after
childhood. It is very curious, but 1t is also highly probable,
that the single and really insignificant fact that curved tibiz
are so rarely seen to commence in rachitics after the third
vear has been mainly instrumental in deceiving orthopmdists
as to the true nature of scoliosis and knock-knee of adolescents.
They would surely have paused before explaining curved tibie
by theories of muscular weakness, ligamentous relaxation, and
even paralysis. But the knee-joint and the spine were
complicated struetures, which gave more material for the
imagination.

With regard to the relation of heveditary syphilis to vickets,
it is certainly often difficult to form an opinion as to whether
a given case should or should not be ascribed to syphilis. In
a very large number—according to some authors, the majority
of cases of rickets—a syphilitic history can be obtained, at
least on the father’s side, although it is exceptional to get it
on the mother's. Severe cases occur in which the diagnosis
is usually allowed to be settled entirely by the history, so
great are the resemblances of severe infantile rickets to
congenital syphilis in the matter of symptoms. = On the other
hand, if rickets really is merely & manifestation of syphilis, it
15 strange that it should so often be the only sign discoverable
in the family affected. And the pathological changes deseribed
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one species of micrococcus which can produce suppuration,
so there may be more than one organism (including that of
syphilis) which can produce the change characteristic of
this or that form of rickets—e.g., syphilitic rickets, ‘ scurvy-
rickets,” common rickets, rickets of adolescence, &e.; and
these mierc-organisms may be identical with some which pro-
duce very different symptoms and diseases, which go by quite
distinet names when they attack persons of an age when bone-
growth has ceased and all the epiphyses have united. Of
course this is merely guessing at possibilities, and it is only
given here for what it is worth.

Symprovs.—These may be roughly classified into three
sets :—

1. Those which seem to point to a general illness and are
often present at an early period of the attack, and especially
noticeable in infants.

2. Those depending directly on the state of the bones, and
inelnding the conditions which chiefly concern orthopsdic
surgery.

8. Secondary illnesses, which are often of a serious
nature, or even fatal. Sir William Jenner says of rickets
that it is ‘the most common, the most important, and
in its effects the most fatal of the diseases which exelusively
affect children.” It is to these secondary illnesses that the
fatality is due.

A young child actually suffering from vickets (as distin-
guished from one which merely shows signs of the effects cf
past rickets) is grave in manner and has not the liveliness
and love of play natural to a healthy one. This condition is
sometimes exaggerated into one in which the child can scarcely
bear the approach even of its own nurse or mother, and cries
or whines at any offer to change its position, or even to feed
it. Tenderness of the bones has been suggested as a possible
explanation of this state.

The grave manner and the comparative indifference to the
ordinary delights of childhood may persist for years after all
acute symptoms have passed away.

There is a tendency to sweat, especially about the head,
There is an apparent, and probably to a great extent real,
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important that rickets delays dentition, The particular teeth
first delayed may give a clue to the time when the disease
commences. An abnormal sequence of appearances of the
teeth is sometimes seen, And it is said that imperfect
development of the jaws sometimes crowds together and dis-
places the teeth. '

The Ribs show the well-known ¢ beading’ or enlargement
at their junction with their carfilages. This 1s one of the
commonest of all the signs of rickets, occurring in some
degree even in the mildest cases. A perpendicular depression
tends to appear on each side of the thorax, towards the front,
and at the same time the whole chest, being somewhat
flattened laterally, i1s deepened anteriorly; the so-called
‘ pigeon-breast’ results. 'T'he lower ribs are, as it were,
pressed outwards by the enlarged belly. The depression
above this out-bulging has been called ¢ Harrison's furrow.
The sternum is pressed -forward and arched or bent, so that
the upper part looks more upward than natural. If scoliosis
coexist, theribs have the charac-
teristic changes depending mainly
on torsion. The dorsal boss on
the side of the convexity trespasses
usnally a good deal on the lumbar
region, and at the same time does
not reach very high upwards, and
it is apt to be extraordinarily
prominent, and greatly out of pro-
portion to any lateral curvature of
the line of spinous processes.
Hence, and perhaps also because
the lung sounds are duller here
than normal, it is sometimes mis-
taken by persons inexperienced in
{lel':::l'mities-; for a tl:ll'l]lJ‘th‘. . e o T

I'he ecurves of the clavieles  wnom Dr. Munpocn Camenos
are made more acute and the bone ~ FAP 20 FERTORN Ll
appears thickened.,

The Pelvis undergoes changes which in the female, when
the age of child-bearing is reached, assume great importance.
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They coneern the obstetrician far more than the orthopeedist,
who has, indeed, little opportunity of accurately observing

Tl -:;'-.- e

F1 3l Qupreros oF OsTEITIS DEFORMANS (TO CORTRAST Wi it RICKETS e
1 4 N 9 b i b e 4 g 1 ! RE=] £ |
(From =t 'homas’ Haospital AMusenm. Mr. Lunn's case.
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them. In severe cases the pelvie inlet is greatly diminished
antero-posteriorly by the forward projection of the sacral
prominence, and that in spite of a frequent simultaneous
bealk-like deformity of the pubes.

The Vertebre.—When rickets first attacks an infant, its
back often appears very weak and bows, almost, indeed, col-
lapses forward, especially in the dorso-lumbar region. Later
a genuine rachitic kyphosis is sometimes seen, with its centre
usually in the region just named. Sometimes the deformity
is scoliotie, and it is then attended with the thoracie changes
above deseribed as depending upon ‘ rotation.’

The Limbs.—The great majority of rachitic deformities
are the result of abnormal growth, but a few are due to fraec-
tures. The latter usually occur in infancy, and are usually
also ‘ green-stick '—i.e. they fissure only one side of the bone,
namely, that of the concavity. In other words, the rickety
bone is more easily c¢rushed than torn. Unless the force
applied is severe the periosteum almost or entirely escapes.
Little or no erepitus, and even little or no inconvenience,
may oceur, and therefore the patients, being young and un-
complaiming, these injuries are apt to go for hours, or even
days, unsuspected.

It is not improbable that all the long bones are equally
liable to rickety curvatures. Certainly, in rachitic skeletons
few or none are seen to entirely escape ; but in life it is the
very common curvatures of the tibie and fibule which attract
most attention. :

A child’s long bone deformed by rickets is generally
deformed everywhere, though not everywhere in equal degree.
It 1s true that the most marked curves are those near the
extremities of the diaphyses, but the macroscopic changes
alter the whole bone as surely as do the microseopic.

The older the patient, the more does the rickets tend to
produce curves of the limbs nearly exclusively localised neax
the diaphysial ends of certain bones, while the other bones
of the body, or even parts of the same bone, entirely escape.

These facts appear to depend upon the relative activity of
growth at certain points, and at certain points at certain
ages. But they cannot be entively explained so; beeause,



1 | I - 2 3
i | |




GENERAL CHAPTER ON RICKETS 63

ing oceurs; in the former, a disproportion between the
short limbs and the long trunk. Almost always in such

Fra. 32.—Tmis SpeciMEN, FROM AN Apvurr whoo map pEEN Racmrrie iy CHinp-
HooD, sHows DErorMED Pervis, Coxa Vara, Cunvep Fesona, TiBrE, AND
FmuLx, axp OveradrowrH or Boxe xear THE ENDpS oF soME oF THE BoxESs.
Note' how the curves compensate each other. (St. Bartholomew's
Hospital Museum.)

eases the hands and feet and the head arve disproportionately
large.
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agree that such an inerease is the rule, and Seemann even
found a decrease (F. A. Hoffmann). Nor is it a probable
hypothesis that the removal of lime from the bones in rickets
is due to excessive formation of lactic acid in the stomach.
The lime salts, though removed from their normal situation,
are often deposited in excess in abnormal positions. The
experiments of various observers have yielded apparently
irreconcilable results. That the lime salts in the bones are
deficient all are agreed. But how they come to be deficient is
a difficult question. One set of observers claim that they have
produced a deficiency in the bones of animals by feeding them
on food deficient in lime salts ; others say they have tried and
have not succeeded. Guérin even claimed to have produced
the anatomical changes of rickets by experimental feeding.
Friedleben and Tripier could obtain nothing of the kind.

Other experiments have been made on the administration
of lactic acid with the food, and a similar disagreement in
results has followed.

However, we must not forget that there is a good deal
more in the pathological anatomy of rickets than the mere
lack of lime salfs in the bones. 3

If a vachitic bone be cxamined wmicroscopically at the
junction of one of its epiphyses with the diaphysis, the layer
of cartilage in which the cartilage cells are grouped together
in wavy, more or less parallel groups or columns, at right
angles to the layer itself, will be found greatly thickened.
This thickened layer, instead of being separated from the
proximal layer beneath it by a simple plane, looking, in
profile, like an unbroken line, is confused with it rather than
separated from it by projections; serrations, and even islets
of each layer, which trespass upon the other layer. The occur-
rence of these islets necessarily breaks up what should be a
single, continuous centre of ossification into a multiple centre.

Normally the medullary spaces of the newly formed bone are
formed by absorption of the calcified cartilage. In the rachitic
bone they are formed before the cartilage has calcified.

The cartilage cells themselves are lengthened, fusiform, or
corrugated ; in fact, less regular than normal. The wavy
lines of intercellular substance are thinned, or even altogether

¥
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Sections of the long bones of the limbs show to the
naked eye, besides the thickened epiphysial cartilages and
subperiosteal layer and ¢ spongioid’ tissue already referred to,
the medullary canal narrowed in the middle and widened at
the ends of the diaphysis. This canal is also seen to approach
nearer to the surface on the convexities of curves, and to be
separated by an extra thick layer of bone from the surface of
the corresponding concavities. In the active stages of the
disease, bones which would normally require a saw or chisel
ean often be cut with a stout knife. Later the soft contents
of the bony interspaces tend to undergo a fibroid change, and
still later the bone eburnates.

The wvisceral changes, such as the emphysematous state of
the anterior margin of the lungs of young children with
rickets, the albuminoid degeneration (¢ viz. infiltration with a
homogeneous, firm, tough, transparent, glue-like substance ’)
of the spleen, lymphatic glands, thymus, and even the liver,
and perhaps of the brain, are fully and admirably deseribed
by Sir William Jenner in his lectures.

Drseyosis.—As the presence of rickets gives no immunity
from other diseases liable to be confounded with it, too
much weight should not be given to even indubitable signs
of rickets occurring in a case the diagnosis of which is
doubtful. It is true that it is far more common to mistake
certain symptoms of rickets for Pott’s disease, hydrocephalus,
croup, and even ‘congenital’ dislocation of the hip and
tubercular disease of the tarsus; but the reverse mistake
18 the more serious. When there is any doubt, the whole
assemblage of symptoms in the ecase in question must be -
studied—a safer plan than going by some rule of thumb.

Proeyosis.—Only the most severe cases of rickets in
early childhood ean direetly endanger life. But indirectly
the disease is exceedingly fatal, chiefly through bronchitis and
emphysema. But, at the ages at which rachitic cases come
under the care of the orthopmdic surgeon, danger of death
from any complication special to the disease has usually
passed away. For further information about this subject
the reader may be referred again to Jenner's third lecture.’

! Med. Times, 1860, vol. i, p. 465.
r 2
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As regards the deformities, curves of the limbs tend to
disappear partially with convalescence and time, bow-legs

Fia. 34.— SHRELETON OF A¥ ADULT DEFORMED AND DWARFED BY SeEvEre IIckeT
iy Cumpaoop., (From a block lent by Mr, F. Godart.)

more so than knock-knees. I have been assured by a friend
that the same thing happened to a little patient of his with
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rachitic seoliosis while kept in bed, bat I have not observed
it myself. Probably no severe rachitic deformity entirely
disappears with any amount of time or under any treatment,
not operative.

By permanently injuring the cartilages of growth, rickets
too often produces a deformity which persists throunghout the
whole period of growth, resulting in a stunted form, with
dwarfed limbs, large extremities, and large head (fig. 34).

Trearment.—Bouvier remarked that every celebrated
physician at every epoch had his particular remedy for rickets,
and that all succeeded (Tripier). Most of them depreciated
what their predecessors had praised so highly. History thus
warns us not to have too mueh faith either in the statements
of others or even in the apparent teachings of our own
experience. Many of our poor little hospital out-patients
recover under what is a mere mockery of treatment. Not
only do the mothers often ignore our hygienie recommenda-
tions, but even the medicines may be administered irregularly
or not at all. ‘The child cannot take this' and ¢will not
take that,’ they plead.

A theoretically complete treatment is hopeless of attain-
ment in most cases. But we must endeavour to sketeh one,
if only as an ideal to be aimed at. The patient should have
abundant and pure air, light, dryness, warmth, clea,nliqess,
rest, proper food, and eertain medieines.

Concerning the general hygienic measures, no more need
be said than to emphasise their special importance in rickets,
and to recommend such dry and bracing seaside places as
Margate, Walmer, Yarmouth, Cromer, Skegness, Scarborough,
remembering that there are inland localities not less fresh
and dry, and nearly as beneficial—e.g. Woodhall Spa, Buxton,
Harrogate, and the high parts of Tunbridge Wells.

Rest is especially needed by a child in the painful and
occasionally feverish stage of the disease.

To keep the child off its feet by applying splints which
project below its heels is a practice still frequent, and one
recommended by Sir William Jenner. It may possibly tend
to prevent deformity of the legs, but I have frequently been
assured by mothers and nurses, and believe I have observed
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Medicines are used in this complaint, either as regulators
of the digestive organs, as tonics, or as possible specifics,

A dose of hydrarg. cum ereti, of
castor oil, or of rhubarb and soda,
or more frequent doses of ecalumba
and soda, are occasionally indicated
by the state of the tongue, breath,
temper, and bowels. Of other drugs,
iron, phosphates, quinine, phospho-
rus, and cod-liver oil, are those
in everyday use, especially the
combined phosphates of lime and
iron with soda and potash (* Par-
rish's chemical food’). The dose
of the last, for an adult, is about
two drachms, and for children,
half to one drachm. Iron is fre-
quently administered in the form
of vinum ferri, which should not be
given too carelessly. HEven eir-
rhosis of theliver issaid to have been
produced by it. About a drachm
13 a sufficient dose for most small children with rickets.

Phosphorus was strongly recommended by Kassowitz
some yéﬂl'ﬁ'a-gn (see ¢ Medical Annual,” 1887-88, and also
“Wiener Med. Wochenschrift, 1889). ‘He administered
phosphorus in gradually increasing doses, beginning with
the most minute, and found that the compact portion of
bone was inereased at the expense of the cancellous fissue ;
but he further ascertained that this increase was due to a
shrinking of the medullary spaces, and not to fresh deposition
of bony plates.” He gives one to two teaspoonfuls daily of a
solution of strength 1 to 100,000. Many medical men have
confirmed Kassowitz's observations (e.g. Wegner and Hagen-
bach), but as many (e.g. Monti, Baginsky, and Comby) deny
their correctness, and some even accuse the drug of having
done mischief.

The remedy about whose value we are most agreed is
cod-liver oil, Probably various other fish-oils ave also bene-

Fia. 35— RICKETS.
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ﬁ_eial; and animal fats in general, including butter, are some-
times recommended, especially for those who cannot or will

Fre. 36.—Coxcesrran Rickets, (From a Case of Dr. Bromet's.)
From birth this child’s bonas were very fragile, and in a short time
it suffered from no fewer than eleven fractures.

not take eod-liver oil. The possible presence of the tubercle
bacillus should not be forgotten in preseribing butter for children.

Syrup of iodide of iron is oceasionally used.

Some of the above drugs, especially phosphorus, can
conveniently be given in combination with the oil.

The mechanical and operative treatment is dealt with in
the special sections, such as that on ¢ Genu Valgum.’

F@Eran Rickers

This is a subject which has always remained in obseurity,
but some degree of light seems to have lately dawned upon it.
For two centuries it was scarcely supposed to exist. Glisson
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noticed only one case ; Chaussier found only 2 in 23,193 still-
born feetuses left at © La Maternité.” As Bouvier and Bouland
remark, if all these autopsies were made, most were probably
performed very superficially.

Since then many cases have been recorded, but diverse
views expressed as to their real nature. For instance,
Stilling ! tries to differentiate a elass of cases under the name
of ¢ osteogenesis imperfecta ' from cases of true feetal rickets.
Hoffmann doubts whether the difference is essential. H.
Miller, in a treatise which the last-mentioned author deseribes
as ¢ classical,” * and which is based on observations of similar
and very common conditions in the calf, says that there is an
unmistakable resemblance, not only externally in the large,
soft, eartilaginous masses of the epiphyses, but also in relation
to the entire absorption of these in the process of normal
intra-cartilaginous ossification, and, lastly,in that the periosteal
and the preceding medullary ossi-
fication ean be observed at the same
time. Onthe other hand, the thick
proliferating layer of cartilage next
the line of ossification, with the
independent transformation of the
osseous bridges which remain be-
tween the medullary spaces, as well
as the deficiency of lime salts hoth
in the cartilage and in the osteo-
genetic substance, are absent. He
considers the disease to be allied
rather to cretinism than to true
rickets.

There is a beautifully illustrated
account of the pathological ana- :
tomy of one form of so-called faetal Fia. 87.—Postenion ViEw or

I‘J:f.'.]{{:tlii, ]J}r Bra Ny K [Hlfﬂ]ﬂ.l'll'l, of :jlﬁ!{‘r ]:”:-:[:_.u'r. oF Kavuraasy's
- s rp- ) S JASE oF CHONDRODYSTROPHIA
Breslau, in Ziegler's  Beitriige z. HYPERPLASTICA. |

Pathol. "Anat.,” Bd. 13, H. 8, p. 83
(1893). He says that three forms of ¢ fetal rickets’® have

! Virchow's drehiv, Bd. exv.
* Witrzburg, Med, Zeitschrift, Bd. i. 1860, p. 221.
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been distinguished, and the following names given to
them : —
Group l.—Chondrodystrophia hypoplastica.
GGroup II.—Chondrodystrophia malacica.
Group IIT.—Chondrodystrophia hyperplastica.
As the name implies, in Group I. the eartilaginous base of
the undeveloped skeleton

i1s rather deficient 1n
arowth ; in Group II. its
dominant feature 1s ab-
normal softness:; and in
Group I1I. the cartilaginous
epiphyses are greatly over-

orown, as, e.g., I the speeci-
men illustrated.’

The fetus, a male, from
which this femur was taken,
had never breathed. Its
death, which took place
just before birth, was due
to an aceident to the cord.
[t presented several fresh
fractures, and various parts
of the skin were marked by
eicatrix-like thickenings.

The bones were too

short, the diaphyses
gl straight, the cartilaginous
"
— ————===== parts enormously enlarged,

Fia. 38.—Coxa Vana. Girl aged 20. Note  and the epiphyses, there-
s pompensatory knock-knee and A

the compensatory knoc ( fore, very deformed, and

talipes equinus. ; M = ;

often almost ¢ iungitorm.

The normal arrangement of the cells in columns near the

proximal edge of a section of the epiphysial cartilage was
wanting.

s . 1 - '] =1
! The anatomy of a foetus belonging to this group was deseribed in detail
by Tamplin (* Un Deformities,” 1846G).
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put careful treatment, or at least its continuance over the
necessary length of time, quite out of the question. KEven
then the administration of suitable internal remedies, which
it is usually possible to get even neglectful mothers to attend
to, and the spontaneous tendency to improvement will often
bring about a satisfactory result.

If, however, the affection reach a certain degree of severity,
and months of patience bring no encouraging signs of amend-
ment, the question of osteotomy
presents itself. The operation
is a safe and effective one when
done carefully and aseptically.

TrREATMENT.—On no aceount
should the rickets itself bhe
neglected. It is only too com-
mon to see such negleet, and
attention entirely concentrated
on local appliances. The mere
fact of the-latter being expensive
of time and money is enough to
oive them an enhanced value in
the eyes of the patients, who
would not be human if they did
not value highest that which
costs them (or other people)
most. Lemember always that in
young rachitic children the head
and trunk deformities and
diseases, and, above all, the dan- B o o et &g S
qer ;.;,r' checled IfH'“H‘HI_.. are far I'.i'llsll-.'.-z:- -'.'.']'! |)|“{:r]]':.. 1':5'_-‘1-;:.!)!;
more serious than any degree BEHOWA AT L Aur 89,
of bow-legs or genu valgum,
because so much less remediable; and it is better to leave the
legs entirely without local treatment than to do anything which
might interfere with recovery from the main disease.

Appliances may be roughly classified into (1) splints and
(2) irons.

Splints.—It is a frequent practice of some surgeons to
apply splints mainly with the object of preventing the little
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tibia, below the curve. Some surgeons take an outline of the
deformed bone, and then set out on the paper the size of the
wedge. This would be a better plan if the wedge were to be
removed in one piece ; but, as a matter of fact, that is seldom
the case. I prefer to adjust my eut surfaces to the bony
parts I leave whole, rather than to the wedge, which is taken
away in fragments.

The incision.—It should be longitudinal and about an inch
and a half long, and should go right down to the periosteum.
The cutaneous and subeutaneous structures are easily slid up
and down or from side to side, and thus a comparatively small
hole will permit a large wedge to be removed through it in
pieces. An assistant with two blunt hooks retracts the lips
of the incision while the chisel is being placed transversely
in position to commence the wedge-cutting. I have already
said that the wedge is cut out in several slices. They should
involve nearly the whole thickness of the bone. For safety’s
salke the first slice need not be eut quite so deep as the others.
When the first slice has been removed you can see better
what you are doing. The wedge operation has to be done
thoroughly in severe cases, or the surgeon will, after all, only
- half straighten the bone, and there will be another case
of ‘relapse’ after osteotomy. On the other hand, bone
must not be removed recklessly, as non-union has followed
this operation. It should not be forgotten how near the
tibial arteries are to the bone. It 1s better and cleaner to
osteotomise than to break the fibula. Mere breaking is
sometimes very difficult, considering the slimness of the bone,
and, by cubting, the bone can be made to give way in exactly
the right place. A very narrow osteotome suffices. Insert
it through a small ineision over the front of the bone, exactly
at the angle of the curve. Press the osteotome towards the
tibia, at the same time directing it rather away from that
bione, so as to cut into the fibula from before backwards and
a little outwards, and cut the bone obliquely. In a trans-
verse division the osteotome is apt to get jammed, as the
bone is very springy. The chisel used for the tibia should
be small and very sharp, and the leg must be firmly embedded
upon the sand-pillow. Neglect these precautions and the
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bone, if hard, will break in two before you have cut out your
wedge—a troublesome occurrence. Apply pressure before
taking off the Esmarch. There is no necessity for putting
ligatures into any ordinary osteotomy wound ; their insertion
can only increase the chances of suppuration or delayed
healing. A short period of sponge pressure usually suffices
to check oozing. If wood-wool pads be used, they may be
applied at once; the elastic pressure which can be got by
bandaging over these pads will suftice, but always during the
first twenty-four hours keep the limb raised (at first nearly to
the perpendicular). With regard to splints, they should be re-
movable during the first fortnight and immovable afterwards.
I used to fix in plaster of Paris at once; but that plan in the
long run involves waste of time, and, moreover, waste of time
at a very inconvenient moment, namely, while some other
patient is waiting to be operated on; moreover, it is nof
right to keep on for more than a day the pressure often
necessary to check hemorrhage; also, the thick first dress-
ings, when removed, leave such a space in a primary plaster-
case that 1t no longer fits, there-
fore I postpone fixation in plaster
for a fortnight. By that time
little or no dressing is required,
the wound being healed, or nearly
s0. A large wood-wool cushion
does itself serve for both splint
and dressing during the firs
fortnight in some cases ; if nof,
it can he supplemented by an
ordinary wooden box-splint or a
trough of poroplastic, or almost
any other simple and quickly
Fre. 41 —8rieer Rickers sno-  applied contrivance. When the

LATING 'TArires VaAnus. p];l.‘-ili‘.l‘"{tﬂﬁe 18 ul]],]i{_a,_], the
createst pains must be faken to obtain perfeet position ; five
weeks, dating from the day of operation, usually suffice to
obtain firm union. During the whole of the time the patient
should be kept in hospital, unless a private case. Whoever
attempts to deal with these cases in the out-patient depart-
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cially a recent one. There can scarcely be a doubt that
many opportunities of doing medical good to recent cases
of this spinal affection are thrown away.

The paralysis has usually a paraplegic form, although often
affecting mainly only one lower extremity. Sometimes it
is hemiplegic ; more ravely it affects all the four limbs. Not
only is it often confined to one limb alone, but to a limited

Fra. 48.—8EELETO% 0F FoorT AFFECTED WITH VERY SEVELRE
Pararyric Eqpyus. (After Hoffa.)

portion of the limb, and the part attacked most is usually,
though not always, the distal part. Sometimes the arm
of one side and the leg of the other are affected. The
paralytic parts are wasted, cold, often to lividity, with the
skin roughened, and dry, except on the palms and soles,
which may be unduly moist. These signs are more marked
in winter than in summer. Chilblains are common. The
bones, as well as the museles, are usually more or less atrophied,

G 2
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the paralysis, at least up to a certain point. But in very
young and carelessly nursed children it is surprising to what
an extent these striking phenomena may be overlooked by
nurses, not to mention parents, and even medical men.
Hence the history sometimes fails to
determine the date of onset of the
malady, and leads to 1its being
confounded with some congenital
affection.

When the knee or hip, as well as
the ankle and foot, 18 affected, the
diagnosis becomes, if possible, more
positive still.

Infantile paralysis of the distal
half of the upper extremity ultimately
produces the unmistakable ‘ main en
griffe,” accompanied by the usual cold
blue-red skin and by wasting, without
loss of sensibility. There is almost
always a coexistent paralytie club-
foot to confirm the diagnosis. When
1t attacks the muscles about the shoulder, that joint rapidly
shows signs of great relaxation, and although the head of the
humerus can be easily replaced, it as constantly drops down
from its proper position.

All the reflexes of the part paralysed are usnally weakened
and the tendon reflexes absent. The nerves do not react to
electricity nor the muscles to the interrupted current if
paralysis is complete, although they are excited by a weak
galvanic current. A stronger contraction follows the closure
of the current at the anode than at the kathode. This is
expressed by the formula A.C.C. > K.C.C. (anodal closure
contraction > kathodal closure contraction). In normal
muscle the reverse is the case. Ultimately—e.g. after years
—galvanism produces a slow contraction at either the anodal
or the kathodal closure. These phenomena constitute *the
reaction of degeneration.’

As the paralysis is sometimes limited to one or two
muscles, there are many irregular cases as well as the usual

g, 43. —Panmanyrie Bouixus.
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peedic surgeon, as well as instances of hemiplegia, of erossed
paralysis, of paralysis of three or of all four extremities. But
many cases which when seen by the surgeon are monoplegic
have been originally paraplegic, or diplegic, or even more
extensive, and often permanent traces of the original extent
of the attack can be discovered by careful search.

In all except the most severe examples it 1s merely a
limited number of the muscles of each limb which are
attacked, and even these are not always atfected in an equal
degree.

The arm is attacked more commonly above the elbow than
below it. When the upper arm and shoulder are extensively
affected, the limb hangs loose, with the shoulder-joint greatly
relaxed (fig. 50) ; when the lower arm and hand, relaxation
also exists for a long time, but eventually, in some cases at
least, the flexor tendons shorten, and the hand becomes more or
less claw-like. Sometimes the adductors of the thumb suffer
so much that the latter ceases to oppose or be opposable to
the fingers, and falls back into the same plane with them.

When the serratus magnus is affected, the corresponding
seapula projects in a wing-like manner.

When the trunk muscles are affected, curvature of the
spine may result. Sometimes this takes the form of lordosis,
sometimes that of seoliosis.

When the gluteal and other muscles about the hip-joint are
attacked, there results sometimes dislocation of the hip, with
more or less fixation in the new place; eg. the case of
Kate C——, desecribed elsewhere in this book, where the head
of the bone lay near the obturator foramen. But more
frequently a condition not distinguishable from ordinary cases
of econgenital dislocation of the hip (rightly or wrongly so
called), with more or less flexion of the hip and associated
lumbar lordosis, is seen.

Of the thigh muscles, the extensors suffer far more fre-
quently than the flexors. But onece (at the Surgical Aid
Society, in a child aged three years, named Elizabeth Moore)
I found inability to flex up the right knee, combined with
ability to straighten it. In walking this child kept the right
knee extended, but flexed the left easily.
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inereases. In the meantime forces are at work to depress the
heel. When the foot hangs down, gravity pulls at the heel just
as at the front of the foot, though to a much smaller advan-

Fros. 47, 48, — IneaNTILE PARALYEIS 1N A Youne Max, AprEcTING THE LEFT LOWER
Exrresmity. Pararyrie Distocariox or Hir. The head of the femur les
directly in front of the great trochanter, and its position can be plainly
seen in the seecond fignre. The appearances are practieally identical with
those presented by a ¢ congenital dislocation.” Of the two white patehes on
the hip, the lower and posterior is the skin over the great trochanter, the
upper and anterior the skin over the femoral head. (From a patient of
Dr. Andrew Elliot's.)
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common flat-foot, which depend more on the shape of the
tarsal bones and on the condition of the astragalo-scaphoid
joint.

Paralytic deformities of the hands and wrists, as well also
as a considerable number of those of the lower extremities, are
probably of similar immediate origin to the deformity caused
by ordinary facial paralysis—that is to say, flexion (or ex-
tension) of the joints affected oceurring either through the con-
traction of musecles unaffected, or at least not wholly paralysed,
their paralysed antagonmists leave the parts in the position
thus given to them. Then nutritive shortening fixes that
position, and deformity results.

Proexosis.—With regard to the paralysis itself, it has
already been stated that there is a marked tendency to retro-
gression from the point of severity reached at the first onset.
But this is almost always partial only, and the extent to
which it goes depends greatly on the degree of paralysis, as
measured by their electrical state, reached by the muscles
conecerned. - Later on it depends also upon the amount of fatty
degeneration present. DBub these rules are not absolufe ; and
it is hardly going too far to say that no musele or set of mus-
cles stricken with infantile paralysis can certainly be pro-
nounced in an absolutely hopeless state until months of
careful treatment have put the matter to the test of experi-
ment. Duchenne and others have published remarkable eases
confirmatory of this view. On the other hand, the slightest
response to the interrupted current should be regarded as
absolute encouragement to persevere in thorough treatment.

With regard to the deformities, they can almost always be
corrected with the greatest possible ease and safety. Many
of them—e.g. the so-called paralytic caleaneus—are not so
much deformities as ¢ laxities,” and do not, therefore, form
true exceptions to the rule just laid down. More concerning
them under the section on ¢ Treatment.’

Similarly, also, the ‘ main en griffe’ stands by itself as
regards prognosis. Nothing is easier than to place the member
in a normal position, but the disordered muscles will not keep
it right. It would be more correct to call this condition ¢ a
tendency to distortion’ than ‘a deformity.” A corresponding

H
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state of affairs in the foot is easily dealt with by the applica-
tion of a rigid appliance. This is a less convenient proceeding
in the case of the hand. But even the ‘main en griffe’ will
sometimes yield to persevering faradisation of the interossei
(Duchenne). More also about this under the head of ¢ Treat-
ment.’

TrearyveENT.—In a work like this, wherein it is impossible
to say all one would
lilke to say while retain-
ing it within reasonable
limits, one ought, per-
haps, to be always striet
in not letting the fasei-
nating questions which
lie around tempt us
from the subject of the
deformities themselves.
But I cannot pass by in
absolute gilence the
treatment of the prime
disease which causes
the deformities now
under  consideration.
First, because I wish to
impress on the surgeon
that he must never lose
sight of it, however
mechanical may appear
Frg. 51.—F., agep 18 Years., Riour Tarrees the duoties which lie

EEEQBI]“I;%%EIILJ:{]} (rromppE ko ptaplt straight before him in a

: given case, partly be-

cause, somehow or other, these poor little patients seem so

often to slip, as it were, between two stools. All the diseases

which lie on the borderland between medicine and surgery
ave apt to furnish instances of this misfortune.

The local application of warmth, and still more the pro-
tection from cold and conservation of such natural warmth as
the limb possesses, are points of great 1mportance in the
treatment. Two pairs of stockings, one over the other, are
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to be strongly recommended. They are more efficient than a
single thick pair.

Appliances for the addition of warmth have to h.e nged
with care, lest chilblains or even burns be produced. DBut as
sensation is almost always preserved in infantile paralysis,
there is far less danger of burning or scalding than in cases
of paralysis from some
other causes—e.g. divi-
sion of & nerve.

A wooden box can
be made, open at one
end but with a lid. This
box should contain
room for the limb or
limbs to lie upon and
between warm bags, or
bottles, or tins contain-
ing water or sand. The
limb should be sepa-
rated from these by
several layers of blanket,
and should also be
covered and packed 1n
with blanket. If the
cutaneous sensibility of
the patient be normal,
it will suffice to apply

Fia. 52.—Risar Foor axp ASELE Five WEERS
3 AFIER BEING FORCIBLY CORRECTED WITH
Just such a {1[‘}__{1‘313 of THoMas's WrExcH, (After Dr, H. O'Heill,

Belfast.)
heat as may be grateful SR

to him. Otherwise, the water or sand should be, with
rigorons care, tested by the thermometer and not allowed to
exceed 130°; and it must be remembered that two or three
layers of blanket must still intervene between this heat and
the limb. At first the limb should remain only five minutes
in the box. The time should be inereased five minutes more
every day ftill it reaches one hour, and then, if the patient
is doing well under the treatment, two hours a day will
not be too much. T repeat that this treatment requires
great caution. It should receive the personal attention

i)
H <
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of the mother, and not be left fo the average nurse-
maid.

In order to preserve the heat in the bottles the box should
be thickly lined with pads of blanket stuffed with cotton-
wool.

At night the feet should be well rubbed, and then placed
in warm woollen socks before the patient goes to bed.

In winter, chilblains should be watched for and promptly
treated the moment
they appear. In many
instances no amount of
care will entirely pre-
vent them, but careless-
ness willageravate them
to an extraordinary
degree.  Among the
best local remedies to
nleerated chilblaing 1is
iodoform mixed with
balstam of Peru, and
applied on lint or cotton-
wool. Sometimes ordi-
nary zine or boracic
ointment 1s very effec-
tual. The boots should
fit well, and should be
thick and wide enough
e, * ot b _ in the sole to keep out
Fra. 53.—H. R., acep 27 Yeams. DoOUBLE {1‘;1-111[}. The wuppers

Tarrees Equivvs, (From a Case of Dr. H. - ghould, of ecourse, be

D) also kept in good con-
dition. The paralytic children of the poor suffer terribly in
these points.

Eawercises and Mechanical Measures. — To prevent the
development of deformities in a patient with infant‘ile
paralysis, care must be taken to oppose the action of gravity
and such forces as the weight of the bedelothes in keeping
the limb for long periods in one inconvenient position.
Moreover, regnlnf passive movements should be applied to

i — i i .
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The commonest examples of the first class are those in
which the foot is ‘ dragged’ in walking. The power of point-
ing the foot to the
around is often, in these
cases, retained almost
to a normal extent.
Perhaps I should rather
say ‘recovered’ than
retained. On the other
hand, the power of the
extensors in front of the
leg has been aimost en-
tirely lost, and the
patient ean searcely, or
not at all, raise the foot
from the pointed posi-
tion.

Now, for these cases
an appliance is indicated
which will aid the help-
less extensors by elastic
force, and at the same
time permit the flexors
Fra. 54.—Tavrres Egquinus, Riear. Steern {o gel fsuﬂiciuntlytn pre-

ANTERIOR .H[']:“l“.]{ ;iﬂ.'['l'."-[l.']..\.".l'“]t anp Boor. '

(From a Case of Dr. H. 0’Neill’s.) BEI'VE Or €even 1lmprove

their tone.

The instrument which I like best and believe to be most
effective is that in which the elastic foree is supplied by an
anterior rubber accumulator. (See fig. 54.)

It 18 not absolutely necessary to have irons on both sides
of the leg, but it is better to put the same amount of steel
into two lateral uprights than into one. The ankle 1s better
supported and the foot kept square. The irons reach to a
height just between the calf and the knee. A half-hoop of
steel behind and a strap and buckle in front there grasp the
leg. There are simple joints at the ankle. The instep and
sole of the boot should be made thoroughly rigid. Instru-
ment-makers have a great tendency to negleet this point.
Then the rubber accumulator simply aets to bend the waist
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and sole of the boot, especially if, in addition to this, the
common mistake is made of placing the stirrup of the aceu-
mulator too far forward.

The lower end of the accumulator may be attached to a
small arm projecting from the iron below the ankle-joint,
instead of to a leather stirrap. In this case two accumulators
are sometimes used, one on each
side of the leg. (Fig. 54.)

Again, by attaching the accumu-
lator towards one side or other of
the stirrup, instead of to its centre,
a tendenecy to varus or valgus can
be opposed at the same time as the
equinus. At the upper end of the
accumulator should be a strap
with holes. The degree of tension
of the accumulator can be regu-
lated by altering the particular
hole placed on the hook. It should
be just enough to put the foot,
when passive, at right angles to
the leg.

The rubber part of the accu-
mulator may be either a ring or
a straight tube. The Ilatter is
perhaps the more elegant. Some-
times, instead of a rubber accumu-
lator, a steel spring acting on the ¥, 55— Diverar or Awrenior
ank]ﬂ_jﬂint of the irons is nused. INDIARUBBER  ACCUMULATOR

. : witE QursinE IRoN JOINTED
This is less conspicuous than the  ir Axxie. Nore.—According
rubber, but it is scarcely in the i the Pofitop of &t the
power of the surgeon or patient to  inverting or everting action.
regulate the degree of force used,
unless the spring is made undesirably expensive and com-
plicated.

Exactly the same principles may be applied to the knee as
to the ankle in paralytic cases, as well as the same materials
and analogous mechanical arrangements. But there is not
the same indication for them at the knee as at the ankle.













INFANTILE PARALYSIS 107

and holds the instep firmly down on the edge of a thick
cushion. Every antiseptic precaution must be employed.
Another assistant is ready to retract and sponge. Make a
longitudinal incision an inch and a half long over the
tendo Achillis, reaching down to about the same distance
from the os caleis. Cut down to the tendon, which in these
cases is exceedingly narrow and thin. The assistant should
now flex the ankle as much as possible; then the surgeon
fixes the tendon with a pair of artery forceps, or with a sharp
hook, while he euts from behind forwards and from above
downwards, as obliquely as possible, right through the tendon.
Next the assistant extends the ankle-joint, and the surgeon
cuts, with as much accuracy as he can, through the lower
segment of the tendon, in a plane exaetly parallel to the
first eut. Mathematical aceuracy is far from attainable. I
do not doubt but that if the tendon were simply divided
transversely, and then the posterior surface of one segment
and the anterior of the other ecarefully freshened, every
purpose would be answered ; but the connections of the tendon
with its surroundings should be disturbed as little as possible.
The two ends, thus prepared for splicing, should now be
united by three sutures of fine green (chromicised) catgut.
The deep fascie should be united by finer sutures of the same
material. Lastly, the skin should be sutured, the foot
extended, and the dressings applied. If the wood-wool pad
dressing be used, it will serve for a splint, but it must be
thick enough and applied in such a way as to prevent flexion
of the ankle. Esmarch’s bandage facilitates the operation.
Fesection of the Quadriceps Extensor Cruris in Cases of
Infantile Paralysis with Inability to extend the Knee.—The
steps of this operation are precisely analogous to those of the
operation just described. The musele being much broader
and thicker than the tendo Achillis, the incision through the
skin and fascie must be proportionately longer, and the
number of sutures used to unite the muscle segments more
numerous. The incision in the deep fascie should be closed
with buried sutures. Dress as for resection of the tendo
Achillis. Put up on a back splint, and keep the leg well
elevated for a week; this prevents recurrent hsmorrhage
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the tendons, &e., of its dorsal aspect en masse to the palmar
side of the middle finger. The case promises well, but not
sufficient time (only two months) has elapsed to test the
operation thoroughly.

Fre. 56,—Tavrres Eoguivo-varus witH Srixa Brrempa.  Arthrodesis
wasg performed in right ankle, after correction. On the left
limb half the tendo Achillis was transplanted into the tibialis
anticus, and the remaining half lengthened by zigzag slitting
and sutures.

Indeed, a considerable time has usually to elapse after
this class of operation before the results can be finally
determined.

To lengthen a short tendon, in cases where mere tenotomy
ig thought to be attended with risk of non-union, a slit

o i e e i st e it i

—
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should be made down the middle of the tendon, and then one
half of the tendon cut across transversely at one end of the
glit, and the other half at the other end. If the two free ends
are now sutured together, the tendon will be lengthened by
the length of the slit, minus the overlapping eaused by the
suturing.

The upper extremity is more difficult to treat usefully for
paralytic troubles than the lower, because it is easier to give
artificial stiffness than artificially improved mobility.

All such appliances as leather shoulder-caps are useless.
The strain upon the relaxed ligaments of the shoulder should
be, as far as possible, talken off by a sling. But this indication
is not an easy one to follow in practice, especially if, as usual,
the patient is a young child.

If the muscles between the trunk and shoulder-blade are
intaet, arthrodesis of the shoulder-joint may be indicated.

When the extensors of the fingers are affected, a dorsal
splint of leather, with joints opposite the natural articulations
and connected by springs, is sometimes very useful. These
springs may be of indiarubber, but are usually made of steel,
either spiral or plain.

It is especially in dealing with the hand and fore-arm that
it 18 worth while to spend a great deal of time on electrical
treatment, even if the ultimate result is comparatively small.
Even a slight gain may here be of considerable value.!

Avthrodesis is an operation which has, I believe, been but
little practised for paralytic cases in this country until re-
cently, except by Mr. Robert Jones, of Liverpool.

It may be defined as the artificial production of ankylosis
for the purpose either of (1) stiffening a joint which is not
held sufficiently rigid by its muscles, or (2) fixing in a
convenient position a joint which some influence tends per-
sistently to place in an undesirable one. Arthrodesis was
invented by Professor Albert, of Vienna, in 1878, and may be
said to have been introduced into this country by Professor
Ogston when he devised his well-known operation for flat-
foot.

It does not seem to me that there is any sufficient ground

I For Mr. Robert Jones's treatment of drop-wrist, see Appendix.
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the lower extremity, arthrodesis is often merely the final
operative step of a series. For instance : —

The head of the femur has to be brought forward and
downward from a displacement in the reverse direction.

The knee-joint surfaces have to be so cut as to obliterate
a genu valgum or a flexion.

At and below the ankle a club-foot or a flat-foot has to be

reduced.
In the toes, a hammer-toe or a hallux valgus has to be

corrected.

These special procedures will be noficed under heads
to which they more particularly belong; e.g. ¢ Congenital
Disloeation of the Hip.’

ngcgrning the indications _}"m* arthrodesis D]_}i]‘liﬂﬂﬁ arg
oreatly divided.

It is wrongly stated that it does not interfere with
arowth, even when done in childhood, for much of the growth
of the epiphyses takes place from the articular cartilage,
though perhaps not sufficient to materially shorten a limb.
Again, it is a serious loss even to a paralysed limb to lose the
capacity even for merely passive extension or flexion. And
excellent fixation can usually be got from appliances.

On the other hand, appliances wear out, break, and are a
great source of trouble to the poor and of expense to the
charitable. There are cases for which they are not particularly
well adapted. Sometimes the tendency of deformities to
relapse is too strong for them. And there are patients and
parents of patients who eannot, or will not, do justice to
appliances. Also, arthrodesis is not a dangerous operation.

When both lower extremities suffer from infantile paralysis,
it 1 very advantageous to secure firmness in one of them by
arthrodesis of the knee and ankle, and of the hip also in
BOMEe cases.

In a case of this kind with very loose hip-joints I tried to
produce anthrodesis by removing the cartilage from tbe aceta-
bulom and femoral head. Osseous ankylosis did not take
place, but there was increased firmness of the joint, possibly
from adhesion of the bone to the capsule, and the patient
benefited greatly by the operation, to my own surprise.

I
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In very few instances indeed is the paralysis noticed till
long after birth, and then, of course, the cause can only be
inferred.

A few positive observations of the occurrence of meningeal
hemorrhage in connection with delivery by forceps have
been made, the first by Sarah MeNutt.! Post-mortem
examinations by Abererombie and others point to an embolic
origin in the cases reported by those authors. Gowers
believed thrombosis to be more eommon.

Cysts, softening, atrophy, and sclerosis are doubtless
secondary conditions, and have been often obgerved.

Lastly, there is the question of ¢ primary encephalitis.” It
appeared to Strumpell, and to others also independently, that
a rational hypothesis would be that most of these cases
differed only from infantile paralysis in the seat of lesion,
and that they really arose from the same primary infectious
disease which is so liable to attack the anterior cornua of the
spinal cord. The main argument against this theory urged
by Sachs, who is strongly opposed to it, is the rarity with
which cerebral palsies have been noticed in conneection with
epidemics of anterior poliomyelitis. 1 think the force of this
argument is a little discounted by the possibility, or rather
probability, that the first stage of such a cerebral affection
would be more frequently overlooked or incorrectly diagnosed
than the first stage ot infantile paralysis. Complete loss
of power with rapid wasting more quickly strikes the eye
of the parvent, or even the medical man, than spasticity
without wasting ; and convulsions are so common in infancy
that, to the same observers, they suggest grey powders or a
hot bath rather than reference to a specialist. Sachs himself
quotes a report by Mobius,” in which two children in the
same family were attacked simultaneously, one with typical
poliomyelitis, the other with typical spastic cerebral paralysis.

The question I would ask is, May not most of these cases
of spastic infantile paralyses be due to infectious brain disease
of some kind, not necessarily identical with the cause of
ordinary infantile (spinal) paralysis 2 The syphilitic cases

' American Journ. of the Med. Sei. vol. i, 1885.
* Hehmidt's Jalrbucl, 1884, ceiv. S, 185,
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and commencing in infancy can searcely be mistaken for any
other affection, unless the paralysis almost wholly disappear
and spasmodic movements lead to diagnosis of true chorea,
or epileptiform convulsions to one of true epilepsy, or unless
idiocy becomes the preponderating condition. In almost all
cases of epilepsy, and in many cases, apparently, of chorea,
one should search carefully for signs of old paralysis, for ex-
aggerated reflexes, slight contrac-
tures, defects of speech, &e., and go
carefully into the history, remember-
ing the possibility in question.

To give the diagnosis from in-
fantile spinal paralysis would be
simply to repeat the whole catalogue
of symptoms, which form a coritrast
rather than a resemblance. Only
in exceptional eases can there bhe
difficulty. Then it is best to rely on
the state of the reflexes.

Proayosis.—This concerns (1)
life, (2) the paralysis, (8) the intelli-
gence, (4) fits. Many young infants
with cerebral paralysis die in a few
months or years in a state of
marasmus. Older childven are in
much less d&l]g&l‘. Fia. 57.—InnvarraTivg Mone

The pm*nlyses, Exu‘.‘-epl] n con- 0oF PROGRESSION IN AN ADo-
genital cases, often diminish greatly, g \eme PT,:T:IL”",ZT‘”P{EE
and even in part (115&.1)1]8&1‘; but  W.JI. Little, ‘ Lectures on De-
some of those which remain, espe- sebulil)
cially, as hﬂ_ﬁ been stated, those of the flexors of the leg and
ankle, and, it may be added, those of the flexors of the elbow,
the Prﬂﬂ&toys of the fore-arm and the flexors of the hand, &e.,
are apt to give rise to contractures, which, when real, do not
disappear under chloroform as the original spasms do.

~ The em'!ler n life the attack, the greater the risk to the

mind ; hlut it must not be forgotten that the diplegics and
Pﬂfl‘ﬂplﬂﬁlﬂﬂ suffer more in this respect than the hemiplegies.

Sachs’s observations, which are in agreement with those of
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than many persons think. The indications are to overcome
contractures by tenotomy and myotomy, and to educate the
affected limbs.

The adductors of the thigh and the tendo Achillis should
be divided, and often the flexor tendons in the popliteal space.
The last should be done through an open incision, the others
subeutaneously.

It is not necessary to apply any special apparatus im-
mediately after operation. The following arrangement
suftices :

Place each limb on a back splint, which should reach
upwards to the fold of the buttock, and have at the lower
end a foot-piece.

Keep these back splints wide apart by lashing, strapping,
or bandaging them to a third splint, in such a manner
that the two back splints form a widely open inverted V,
which the third splint converts into an A. Leave these
splints on for a week. Then take them off, dress, and remove
the sutures from the popliteal wounds, and commence daily
exercises, replacing the compound A splint upon each occa-
gion. At the end of the second week diseard splints alto-
gether and increase the time given to exercising.

The exercises should be as follows: The patient lies on
his back. All the movements should be slow. The surgeon
or nurse deals with one leg at a time. First he straightens
it out completely in every joint. Then he flexes it in every
joint. Then he abducts the thigh as far as the patient can
bear it. Then he repeats these movements again and again.
And he keeps urging the patient to watch carefully what is
taking place, and to endeavour to assist the movements with
his will.  For a long time this endeavour will be made in
vain ; but the object of the exercises is precisely to make it
ultimately successful. Experience has shown that this object
can often be in a great measure obtained by perseverance.

Massage, properly so called, and electricity, ave, tcr the best
of my belief, of small value in these cases.

The patient must be supported and assisted while en-
deavouring to walk. When first put on his feet after opera-
tion he may seem more helpless than before. DBut by
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the former class of cases. A cyst implies a cavity in which
it lies, and a cicatrix a deficiency of the part destroyed.
An American surgeon has well said that where the lesion is
a hole not much is to he hoped from -cutting that hole
larger ; and, further, the trouble which excites to operation is |
often due not directly to anything in the primary and cerebral
seat of disease or injury, but indirectly to secondary degene-
ration deseending from it, and altogether beyond the sphere
of operative surgery.

Nevertheless, the universal indication remains to remove
causes, especially if the secondary degeneration shows signs
of being progressive ; and the experience of various surgeons,
especially of Horsley in this country, shows that benefit
does sometimes follow operation. What, unfortunately, still
remains doubtful is how long such improvement may be
expected to last.

The operation.—As a preliminary, the careful considera-
tion of every point in the case indicative of the localisation
of the lesion is imperative, and, it ought no longer to be
necessary to add, the strictest preparations for guarding
against septic infection. Horsley’s method of exposing the
eranium by turning down a flap shounld be preferred, and the
flap should not be toosmall. In some of these cases an effec-
tive operation demands the exposure of almost the whole
of that part of the motor area of the cortex which lies on
the upper and outer surface of the hemisphere.

Apparatus for searching out or testing precisely the position
of mofor centres by excitement with the faradic eurrent should
be at hand, and the needles or poles should be serupulously
clean and aseptic.

This experimental localisation can sometimes be made
with fair accuracy before the dura mater is reflected, and
will then obviously help to determine the position and extent
of that reflection.

The bone is removed either by the surgical engine, or by
commencing with a large trephine and following up with
cutting forceps, the chisel and mallet, and the occasional
use of a Hey’s saw. I'ree removal is essential.

The first indication with regard to cysts and cicatrices is







CHAPTER VII

PSEUDO-HYPERTROPHIC PARALYSIS

Sursecrs of this affection are occasionally brought to the ortho-
pedic surgeon, who often can do nothing for them, or at least
nothing which is worth doing, if regard be had to the general

=3

Fra. 59.—Jaxes R. |f:~,r:|-::|!- 167, Fia., 60.—Jsaes I,
prognosis. Still, in some cases it is right to correct disabling
contractures by tenotomy and myotomy. And, in almost all,
massage and systematic movements and exercises may make
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the limbs more useful until the final stage arrives. And ex-
tremely rare cases have been reported in which arrest of the
disease, and even cure, is said to have oceurred.

The characteristic of this affection is loss of power in
various musecles, combined with a pseudo-hypertrophy in
some of them. Very commonly the calves are enlarged, while
the pectoralis major and latissimus dorsi are wasted. The

IFig, G1.—Tox B. (acED 11). Fia. 62— Toa R,

These four illustrations are from a very interesting and concise account of ¢ A
Psendo-hypertrophic Family,’ by Dr. F. C. Coley, of Neweastle, in the
' British Medical Journal * for 1804, 1. 899. (Photos by Messrs. Tavlor.)

infraspinatus 1s one of the muscles often enlarged. Pseudo-
hypertrophy of the infraspinatus with atrophy of the pecto-
ralis major and of the latissimus dorsi is very significant.
The patient walks—if able to walk —with his legs apart, is
apt to fall frequently, and rises agamn m a curious and well-
known manner. First he gets on his hands and knees; then
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front of the foot is flattened out, and often broad-looking.
The inner ankle is prominent.’

The sufferer walks without elasticity, something like a
person in a pair of slippers down at heel. He turns his toes
out—out of the way, as it were. He soon tires.

The foot is generally colder than normal, and the veins of
the leg are large—sometimes varicose. The association of

Fra. 68.—RacHrric Frar-roor 1Ny o4 CHinp wite Severe GexeERanL RICKETS
(after Luke Freer).

raricose veins with flat-foot was pointed out by Stromeyer.
The calf of the leg is wasted, because so little use is made of
its muscles.

The amount and position of the pain are variable, according
to the stage as well as the degree of the affection. The pain

| Talipes valgns must not be confounded, as it often is, with the distinet,
though frequently associated econdition, valgus of the ankle. The latter may
coexist with either talipes valgus or talipes varus, or with an almost normal
foot.
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and weakness are so great while the complaint is l'lﬂ['l‘IFLU}.'
progressing that, as above mentioned, _ﬂatlv.fcmt 1'~ 50‘311(]1:[1'1”:!‘-
named ‘¢ tarsalgia.” But the stage of pain will nit:nm :hﬁal}_]mzu'
spontaneously, and often not return until the '['Iﬂl.lEEIIT.-.H wmgl:?,
increased by age and obesity, throws a further strain on his
feet. The commonest seat of pain is not the sole near the
caleaneo-seaphoid ligament, but rather that part of the

Fie., 69.—8rmceniax oF Nonaman Foor (taken by Dr. F. H. Low). Note the
well-marked outer arch (i.c. angle formed by the calecaneum with the
cuboid and base of metatarsus).

dorsal and outer aspect of the foot adjacent to the outer
malleolus. Liicke says that the pain usually shows itself
first in the astragalo-scaphoid joint. However that may be,
[ am satisfied that more patients, when they come for treat-
ment, complain of the other situation. Pain is sometimes
felt near the metatarso-phalangeal joints. The most eurious
situation is the heel, and there are cases where pain is felt
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nowhere else but there. The surgeon must then beware lest
he fail to recognise the frue nature of the case.

The character of the pain is usually a typmal ache,’
seldom a ‘ burning.” Whether its exaect seat is in osseous or
fibrous structures, and, if the latter, which (e.y. ligaments,
aponeurosis, or tendons), cannot be determined.

The range of motion of the various joints, including the
ankle, becomes lessened. In the severest cases ankylosis

Fis. 70.—8x1aeram or Frar-roor. Case o C. T., o Youxa Womax. SHOWS
Frarresmve or Ourer Arce (skiagram by Dr. Harrison Low).

gometimes occurs. Of course all these evils are not developed
suddenly and completely. Flat-feet exist of every degree of
severity, and may remain for years, or even for a lifetime,
stationary at whatever stage they may have reached. Often
the first symptoms noticed are the pain and the easily induced
fatigue. Sometimes it is the peculiar gait. Seldom is it the
change in the shape of the foot. In children the projection
of the inner ankle is apt to excite early attention. It is best
geen from behind,
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Driexosis.—In the commencement the pains of ﬂ_-a,t:fnfnt
may be mistaken for neuralgia, especially when the pain 1s 1
the heel. But neuralgia of the foot is very rare, and Eill‘ﬁf!.‘ll
inspection of the foot will discover some slight alteration in
its shape if it is really a case of incipient flat-foot. Also, 1t
will be found that the pain is relieved by rest and brought on
by exercise. i

At a later stage the projecting head of the gstmgalus, with
the adjacent scaphoid, is sometimes mistaken for bony en-
largement due to struma or to rhenmatism.

Fia, 71.—0raer sxp Worse Foor oF same Pariext
(skiagram by Dr. Harrison Low).

Prominence of the head of the astragalus and tuberosity
of the seaphoid, appearing first during adolescence, is immea-
surably more likely to be due to flat-foot than to strumous
disease or to rheumatism. The coexistent sinking of the
plantar arch, flattening, with sometimes inereased breadth of
the foot, and tendency to slight equinus, usunally confirm the
diagnosis. The swelling is neither hot nor tender, as in
tubercular disease, and there is seldom any history of echronie
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put & natural check on the advance of the deformity, and

help to enable even the severest cases to walk.
Erroroey.—Non-congenital flat-foot almost always attacks

young people either at or near the period of adolescence, and

Fic. 78.-—3EvERE Frat-rooT wiTH SLIGHT
Exock-EXEE (from a photo by Dr.

especially those engaged in
some occupation which re-
quires much standing or
walking, or carrying heavy
burdens. Hence errand-
boys, porters, locksmiths,
waiters, servant-maids, and
shop-girls form a large pro-
portion of the sufferers.
Still, only a minority even
of such people acquire flat-
foot. This influence of oceu-
pation has been grossly
exaggerated, and the neces-
sity of some predisposing
cause 1s pretty generally
aranted. Until lately it has

James Allan of a girl aged 14). Pos- been the custom to gh"ﬂ

TERIOR VIEW. Note valgus of left ankle
and angle formed by heel with leg.

muscular ¢ weakness,” or
¢ relaxation,’ or ‘ flabbiness,’

as the predisposing cause in question, and the difficulty pre-
sented by the fact that large numbers of those who suffer

-

Fic. 79.—Paranyric Pes
Varaus (after Wm. Adams).

are neither weak, nor relaxed, nor
flabby, while many who escape are
very weak, &c., has been got over by
asserting that the strong-looking.
firm-fleshed young folk with flat-
foot have really had the affection
from childhood or infancy, but have
only begun to be troubled with it
when they undertook some extra
labour. Neither in books nor in
clinical work have I seen evidence of

this view being anything but a manufactured one, made fo fit

a theory.
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CONGENITAL DEFORMITIES 155

Figs. 84, B5.—CoNGENITAL FraT-FOOT WITH DEFICIENCY OF Finuna a¥D oF
Toes. Note the mark on the front of the shin, where the toe is said tn
have lain at birth.

¥ it ﬁH'L HBT.—Mu. E. Luke Freen's Casg oF Coxeexrran DErromexoy oF LEFT
Ta axp Rrenr Freura. This is an excellent example of congenital
deficiency of the tibia.
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Adams makes the following important statement : ¢ Carti-
lage has been in my dissections constantly found in those
portions of the articular surfaces of the astragalus which have
gither been extended from, or may never have entered into,
the ecomposition of the ankle-joint. The articular surface of
the inner malleolus appears to be the only exception to this in
Very severe cases.’

In a genuine case of congenital talipes equino-varus of the
ordinary variety, the deformity affects all the bones of the leg
and foof, from the knee (and even above it) to the toes, as if
they were one bone, with modifications due to the faet that
wherever the intervening joints permit normal movement in
such directions as would increase the rotation, the varus, and
the equinus, those joints yield
to the deforming influence,
as well as the bones.

All the soft structures
are altered in a manner to
correspond with the changes
of the bones and joints.
This statement holds good
equally of -ligaments, ves-
sels, nerves, muscles, fascize,
and even skin.

At birth there appears
to be no atrophy of any
of these structures. What
undoubtedly takes place
atterwards is probably due,
therefore, to want of normal .
use. In ﬂ.‘i(‘!@l]t.i(:ln}ﬂ cases, Fio. 97.—Coxeexiran Tarrres WHICH HAS
such as those ﬂUHl}Tli{iELT:ii‘li_T !::b‘.l;_\:'.'|'I1.]-:.'L'I:!-‘.IJ. BUT_XOT CURED, IN In-

3 e : FANCY—80-CALLED * RErarsen’® Case.
spina  bifida, congenital
fatty degeneration of some of the museles has been observed.!

Th::? ligaments of chief interest are those which resist
1'911114?1;1Im1‘ of the deformity. They are, mainly, the deltoid,
the inferior caleaneo-cuboid, the seapho-cuneiform, and the
posterior ligament of the ankle-joint.
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1 eni.. the anterior end of the right paro petrosa 1 em. away,
and that of the left 3 em. distant (see illustration, fig, 113).
The fronto-facial plane (that which runs through the
infra-orbital margins) converges o the left, with the trans-
condyloid plane. In short, when regarded from below, the

Fra. 113.—Uxper Sunrick o THE BASE 0F THE SKULL IN WEHRY-NECK.
(After Witzel.)

andidedle line of the shull curves with the f'um'-r.rl'f'fllf towrards the left,
especially in the facial region.

With regard to the horizontal plane, the facial parvt of the
skull 1s drawn downwards.

Measurements gave very significant results: e.q., the
distance between the middle of the mastoid process and the
posterior eondyloid foramen was, on the right, 28 c¢m., on
the left, 3-8 em. The base of the craniwm is therefore much

narrower on the rvight than on the leoft side.
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T'he appearance of the inside of the skull corresponds to
that of the outer. The right cerebral fosse are longer and
narrower than the left, and the erista galli lies 1 em. to the
left of the sagittal plane between the two condvles.

The highest part of the convexity of the skull runs from
the right anteriorly to the left posteriorly. The oblique

Fia, 114, —Facian Howes 1x Why-vEck.  (Witzel,)

diameter between the right frontal eminence and the left
parietal 1s longer than the other one. The right frontal
region and the left oceipito-parietal are more arched than the
corresponding parts.

Skull of the face.—As fixed positions of comparison for this,
Witzel takes (1) a line passing between the two supra-orbital
foramina, (2) a sagittal plane bisecting that line. This plane
falls not between the two central ineisors, but, in the upper
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252 ORTHOPADIC SURGERY

to cover any raw surface on the sides of the fingers with thick
Thiersch’s grafts. By this mode of operating two points are
gained (1) the scar is scarcely visible from the dorsal aspect ;
(2) 1t is not felt on the palmar surface.

The raw surfaces left should be covered with thick

TG, 120.—SyxpicTyny arTeEn Orerartiox 1 THE Maxxer ReEcoamMMESDED.
Note lateral deformity of little finger.

Thierseh’s grafts—i.c. with Wolfe's grafts or a near approach
to them.

HyrerrrorHy oF Haxp axp Fixcers (MEGALoDACTYLISM)

The hypertrophy of the hand seen in cases of acromegaly
need not be more than mentioned here.

A congenital hypertrophy of one or more fingers, or of
the thumb, is occasionally seen. It may then be accompanied
by enlargement of portions of the hand and arm, even as high
as the shoulders. Though usually noticed at birth, its degree
is apt to increase faster than the child grows, and so to
become more noticeable, It usually affects all the tissues of
the finger, but not in exact symmetrical proportion.
Therefore the digit is 1mperfeet in function, and may even
interfere with the other fingers. Hypertrophied fingers are
seldom quite straight. The choice of treatment lies only
hetween doing nothing and amputating.

The opposite condition—viz. that of arrested growth—is
occasionally seen. Fingers may be short or absent. Absence
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congenital dislocation of the finger have often other coexisting
defects.

Fie., 12]1.—CoxaexIran SunnuxarioN of BasgE or First PHALANX OF
InpEx FingeEr, witH LATERaL Deviatios oF tHE Fiveer. This
was straightened by ostectomy of the first phalanx; a certain
degree of rotation was at the same time partially corrected.

Fra. 192.—Froun avorner Ciase oF CoNoeNITAL Vaneus or THE Forevixcen.

(CONTRACTURES OF THE FINGERS

They often oceur congenitally, especially in the form of in-
ability to completely straighten the little finger of one or both
hands. Such are scarcely true contractures at all. They
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244 ORTHOPAVDIC SURGERY

become possible and useful. When the patient-uses either
passive or active movements, he should begin by bathing his
hand in hot water, or hot water and salt. The bowels,

IF1g. 128.—GooT. Fiz. 129, —Ruruararisar.

Fra., 130.—HBEEUMATOID ARTHRITIS.

These illustrations contrast well the gouty swellings due to lithic acid
deposits, the lateral deflection of the digits towards the ulnar side in rheu
matism, and the wasted soft parts and thickened joints of the erippled hand
and wrist of chronie rhenmatoid arthritis. (From Dr. A. 8. Wohlmann’'s
‘ Clinieal Significance of the Human Hand,® * Bristol Med. Clin. Journ.," June
15896, By kind permission of the editors.)
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Fre. 186.—Sx1aeran o Dir. 8. D. Crapeivepark’s Case or Derrciescy or De-
YELOPMENT OF Distan Ponrioxy or Urpen Exteesary.  From a female aged 18.
The bones of the fore-arm and hand are represented, on the ulnar side by the
upper end and adjacent part of the shaft of the ulna, and on the radial side by
the radius and a single bone at its distal extremity., Apparently, the uloa's
having developed less than the radius has eaused a dislocation of the Jatter bone
upwards on the humerus. (* West London Medical Journal,’ April 1894.)
















f | N
L | | ;
. TaT . Y=k BT T b i
P alfl . + B | I 1 |
) 0 Tale [ B ‘ »
-
£ L 15 i -
Al =1 | -
. I I ]
I
I L



















4 i






















266 ORTHOPAEDIO SURGERY

m v 18 3 ¥ r 5 . 1

There is usually only oue superfluous digit on each foot,
but there may be two, three, or more.

Voigt and Rueff (quoted by Paulet) relate cases in which
there were twelve toes on each foot,

Polydactylism of one foot is generally, but by no means
always, accompanied by a similar affection of the other foot
and also of the hands.

When the additional digits are numerous, the numbers on

\
& N

¥

b
( S IF1a. 148.—Acquiren HyperTrROrHY oF LEFT
Lrg axp Foor, wite A HIisTony oF SoME
Fic, 147.—CoxceExitan Hyrpen- IxprLAMMATORY AFFECTION (0F THE GLAXDS 7)
Troray oF Riear Lee asp iv THE Guoix. The right saphena vein is
Toxs. viricose. (A Case of Mr. Bidwell's.)

the feet or hands as compared with each other, and on the
feet as compared with hands, may be asymmetrical.

With regard to cawuses, the influence of heredity is fre-
quently obgerved.

When the number of toes amounts to ten, or thereabouts,
on each foot the fusion of two feet together 1s suggested.
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CONGENITAL DISLOCATION OF THE HIP 288

In double dislocations the changes are similar but sym-
mefrical.

With regard to the que'atinn as to whether or not the
acetabulum Lntue]v disappears in t1me, my own observation
is that ultimately no frace of it can be felt during mpcmtum
on the living subject. Professor Ogston’s experience is the
same. Mr. Openshaw thinks that an acetabulum will always
be found, if looked for with sufficient care. That possibly

Fro. 161.—Coxgexiran Distocation oF Riear Hre. (Girl aged 12.)
At operation a very small triangular acetabulum covered with
muscle was found, and a rather large and eonical femoral head.
Free myotomy and fasciatomy and free division of the capsule
permitted the head to be placed in the acetabulum, previounsly
enlarged with the gouge and sharp spoon ; but only when the limb
was inverted. Eversion prized the head out of place, because the
neck pointed forward, as is usual in such eases. The final result
of operation was good.

some trace of the pre-existence of an acetabulum might be
discovered I am not prepared to deny. But, for practical pur-
poses, the acetabulum gradually becomes obliterated.
Symproms.—Upon inspection of a patient with double
‘ congenital dislocation of the hip,” especially if in the standing
position, the surgeon is struck with the abmormal height of
the great trochanters and the apparent breadth of the hips at
their level. The former lie considerably above and behind
Nélaton’s line. The trunk is sometimes obviously long in
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comparison with the legs. The lumbar spine is always lor-
dotic and the belly prominent, The thighs are usually
thinner than normal, the legs fairly well developed. Some-
times the patient stands and walks on her toes, sometimes on

Fia, 162.—Coxoesiran Distocarros oF Risar Hir, from the same
patient soon after operation, shows mark of (anterior) ineision.
The right heel now touches the ground, and the femoral head is
firmly placed in the new acetabulum. The range of movement of
the joint was fair and still improving when the patient, at her
home in the country, was last heard from. A patient of Dr.

Wood's, of Boston.

the heels and soles in the normal way. The thighs, separated
above, approach each other towards the knees.

The patient should lie down. It is then found that
traction increases the length of each leg by pulling the
trochanter nearly into its normal position. Upon palpation
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the head of the femur can be felt on the dorsum ilii, some-
times not far below the erest of the ilium, where 1t 1s found
not at all fixed, but readily slipping about between or beneath
the oluteal muscles as the thigh is flexed, extended, and
rotated. In thin patients the smallness of the head and the
shortness and square position in reference to the shaft of the
neck can be recognised.

After being pulled downwards the head spontaneously
returns to its former position beneath the iliac crest, and
both in ascending and descending it is sometimes distinefly
felt to cross a ridee, probably the imperfect acetabular rim.

Fra, 163. Frz. 164.

A Case ofF CoweexiTan (?) Disrocarron or Risar Hie. In fig. 163 a black
tot marks the summit of the great trochanter. In fig. 164 a second and
lower black dot marks point to which the top of the great trochanter has
maoved during flexion.

The idea conveyed to the surgeon is precisely what is the
truth—namely, that the femur, instead of being articulated in
a bony cup, is now merely slung to the ilium by strong but
lax higaments, and that the exact position of the femoral head
at a given moment depends on the resultant of such forces as
the weight of the body, the weight of the lower extremity
itself, and the action of the hip muscles, especially the
latter.

Therefore, when the patient walks the femoral head slips
up and down on the ilinm alternately, according to which leg
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PARALYTIC DISLOCATION OF THE HIF 308

disappearance—or whether they are not, there remain a few
words to be said about Mjil dislocation in limbs 'E!I?Ffﬁ?r[u"f'rf!r_ﬁ;

Fias., 165, 160.—IxFaxTineE Pananvysis 15 & Youxe Max, AFFECTING THE LEFT
Lower Extremitry. Pamaryric Disvocarion or Hie. The head of the
femur lies directly in front of the great trochanter, and its position can be
plainly seen in the second figure. The appearances are practically identical
with those presented by a *congenital dislocation.” Of the two white
patches on the hip, the lower and posterior is the skin over the great tro-
chanter, the upper and anterior the skin over the femoral head. (From a
patient of Dr, Andrew Elliot's and mine.)
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In well-marked specimens the difference is very great;
¢.q., the upper border of the neck may be of three times the

Fig. 168.—Diisrax o Axterior VIEW IN Coxa Vari., These diagrams
are based on Kocher’s engravings (* Deutsche Zeitschrift,’ Bd. xxxviii.
p. adhb, 1804).

Fia. 169.—View or SpeEcrvyeN rFroa Coxa Vana (from uEmw_-},
Pen-and-ink sketch after Kocher's engraving.

Fra. 170.—Brecraex rnom Coxa Vara., View from below, (After Kocher.)

X &






Fia. 174.—Cuase or E. R. PBack view, showing also Seoliosis and Genn Valgpam.
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cases of my own, and believe I can trace in the portrait given
by Kocher of one of his cases, is an alteration in shape of the
bones of the face and forehead. I do not like to call it a

F1a. 180.—BSEkracram (back view), Lerr Coxa Vara, Mare, mt. 18. The left
femoral neck is horizontal. The right neck (its lower margin is shown
distinetly in the original skiagram) is oblique. The pelvis iz horizontal,
and the right lesser trochanter is seen an inch lower than the left. Both
negative and process block untouched by either skiagrapher or engraver.
Compare with fig. 181.

deformity. It is not necessarily unpleasing. It is most
marked in the case of E. R. The facial bones seem thin and
expanded, especially in the orbital and nasal regions. I do

—
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not say that they are thin, only their appearance of expansion
suggests 1t.  The orbits are shallow and the eyeballs inclined
to be prominent. The ridge of the nose does not rise sharply.

e

Fra. 181.— This is the same skiagram as fig. 180, but retouched by the en-
graver in the usual way. I give it as an example of how such retouching
falsifies. The right great trochanter is quite imaginary. It can be seen
in the original skiasgram much lower (the right femur is quite normal),
but its shadow is too faint for process reproduction. Nine skiagrams out
of ten reproduced in mediecal journals and books are faked up in this
Way.

In fact there ig a lowness of relief about the features, but
something essentially different from the ordinary ‘flat face.’




COXA VARA OF ADOLESCENTS 315

Syarproas.—Pain in the hip, brought on or increased by
walking, is almost always the first symptom noticed. This
pain may extend down to the knee; which is perhaps one

Fra. 182.—(CasF OF MEDIUM SEVE- Fra. 183.— Coxa Vana oF THE RigHT
riTy. IFront view of same case Hir. Skiagramshowed the femo-
as fig, 183. The chief symptoms ral neck horizontal. Shortening
were great limitation of Hlexion compensated in this ease by in-
and adduction and fatigue of creased growth below the knee.
the right limb after walking a Difference of level in trochanters
mile or less, dating from the is shown and slight right genu
age of fourteen. valpgnm. Youth of eighteen.

reason why these cases have been so often confounded with
hip digease. Soon afterwards the patient begins to limp, and
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soon tires on walking. In bilateral cases the second hip is
generally attacked soon after the first, at, e.g., an interval of
three or four months. The usual age at commencement is
from twelve to eighteen, especially about fifteen.

Eventually the objective signs appear. The trochanter
rises above its proper level, usnally with shortening of the
limb as a result. Abduction becomes limited or abolished at
the hip, flexion also, as well as internal rotation. The foot
is generally more or less everted. Genu valgum appears. It

Fia. 184, —Shows the crossing of the knees when the thighs are flexed
on the trank (not a universal symptom). After Whitman.

is probably a compensatory curvature. Flat-foot and lateral
curvature of the spine are occasionally seen. In severe cases
the movements of the hip become extremely limited, so that
it may easily be supposed by mistake to be the seat of fibrous
ankylosis. In a small proportion of cases external rather
than internal rotation is reported to have been limited.
Sometimes flexion is comparatively free. The range of flexion
can sometimes be inereased by everting the limb. Passive
mobility generally seems to be greater than active. As is apt
to be the case with ordinary flat-foot, the venous circulation
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November). My paper was entitled ¢ A Case of Rachitis
Adolescentium in which the disease was for several years
localised in the trochanteric and infra-trochanterie region of

.

{
= = 5 = |

Fia. 187.—BeveEre Case or Coxa Vama. (From * Illustrated Medical
News," Sept. 29, 1888.) Skiagraphy shows neck of femur at acute
angle with shaft, which is itself curved. The prominence seen is
below the trochanter, which ean be felt higher up and far above
the level of the head of the femur, easily felt from the front.
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post-nasal obstruction, due to adenoid growths. The pigeon-
breast and anterior transverse thoracic depression arising
from such influences are well known, as well as the high
shoulders and upper dorsal kyphosis which sometimes follow.
It iz perhaps the exception rather than the rule for upper
dorsal kyphosis to be laterally symmetrical, except when
arising from caries. And of course lateral asymmetry of a
spinal curve means scoliosis.

Scoliosis complicating kyphosis means that one lateral
half of the eolumn of vertebral bodies has yielded more than
the other. It i1s exactly
analogous to what is seen
(very often, in knock-
knee. in-ankle, and flat-
foot) when the knees,
ankles, and feet of the
two sides are not sym-
metrically deformed.

The frequency with
which a certain degree
of lateral curvature and
high dorsal kyphosis is
geen in conjunction with
chlorosis and with signs
of uleer of the stomach
in young women may
also be noted.

To sumup, the essen-
tial nature and causes of
scoliosis are not known
with certainty, and in-
vite inquiry. But facts
point very strongly towards the probability of a disturbed
nutrition of the ossifying cartilages and of the bones of the
spine being a necessary factor in the produection ; and this
disturbed nutrition is not secondary fo any such coarse
mechanical influence as, for example, a habit of sitting or
standing with the spine arched sideways.

Next we have to ask ourselves, Do such mechanical in-

Fra, 194, —Cnest CoxsSTRICTION SECONDARY
o NasiL (JBRSTRUCTION.
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beyond doubt ; but they are rare, and such as I have seen
present marked differences from ordinary geoliosis. Among
such mechanical causes are cicatricial bands, injuries to the
spine, the pressure of tumours, and contraction of one side of
the thorax consequent on empyema. I know personally of
no case of lateral deformity of the spine due to any of these
causes, except cicatricial contraction after burns of the neck
and lateral eurvature after
empyema. Even when
powerful mechanical influ-
ences, such as the above,
act, the deformity only ex-
ceptionally assumes a form
similar to that of true sco-
liosis.

Lateral inclination of the
spine, starting at the point
of disease, 18 not uncommon
in cases of caries, especially
lumbar caries.

The statical inclinations
which play a certain though
limited part in the etiology
of scoliosis may be referred
-to two classes of influences,
namely (A) those which dis- Fre. 195.—Lareran Iscurvarios oF SpIse
turb directly the equilibrium  Position retained for months by boy

: : with incipient disease of left hip-joint.
of the body above the pelvis, There was no shortening or ankylosis.
and (B) those which directly o 3" topghiniesd of ithie fjofnr waen
raise or lower one side of the
pelvis above or below the other. Class A includes the loss of
one arm, inequality of the arms, paralysis of one arm (eausing
it to hang like a dead weight), alteration in the size of one or
more of the viscera, and development of a tumour laterally.
Class B is for practical purposes confined to deformities,
deficiencies, &c., of the lower limb or limbs. It includes
amputations, dislocations, permanent flexions, ankyloses,
arrested development, club-foot, paralyses, unsymmetrical
rachitic enrves, and the like.
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To the right of the dorsal curve the ribs bulge backwards
to form the costal gibbosity. This descends lower than the
curve of the line of dorsal spines, a eircumstance which tends
to obliterate the waist on that side.

On the left, just below the scapula, is a deep depression,
where the thorax seems to, as it were, sink away from the

Fia. 196.—A very Comyon VARIETY
oF Scorniosis, having the dominant
eurve in the dorsal region, with
its convexity to the right.

Fia. 197.—Boy witen Hice Dorgan
Dioarwant CunRve.

arm and shoulder. It resembles somewhat an oblique groove
descending downwards and forwards.

Jelow it there is a lumbar gibbogity corresponding to the
convexity of the lnmbar curve, but not nearly so prominent
as the dorsal gibbosity on the opposite side, already deseribed,

With regard to the two hips, the left is very prominent,
owing to the depression above, while the right is just the
opposite, owing to the dorsal gibbosity, which, as before said,
desecends low.

Consequently the waist, obliterated on the right side, is
higher than normal on the left.
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The shoulders are not at the same horizontal level : for
the changes in the spine and ribs push the right one up and
allow the left to droop. A general inclination to the left is
seen at the dorso-cervical level.

A vertieal from the right axilla falls even beyond the right
hip, while one from the left falls well within the eorresponding
hip.

Upon looking at the patient in front, of course the same
alterations in the general outline are visible as those seen
from behind. ]

The left breast and the thoracic wall on the left side are
prominent. The right nipple is farther than the left from
the umbilicus, probably
about half an inch, more
or less. The rotation of
the trunk is often very
apparent, the transverse
plane of one part not coin-
ciding with that of another.
This iz best seen by look
ing down from above the
patient’s head.

Such 1s a typieal case
of true lateral curvature of
the spine, or scoliosis ; and
he must indeed be a novice
who eannot recognise such
a case at a glance. But in
: its incipient stage even this
F16. 198.—A Vanery oF ScoLlosis in - ggge might present difti-

which the shoulders are practieally

at the same horizontal level, the back culties in dmgnﬂﬁlﬁ'

nearly flat, and the line of spinous In the incipient stage
processes not much curved, but the ; N - ;
unsymmetrical cutline of the flanks the lime of spmous pro-

very noticeable. The curves are CeSSEs 18 Ef-l";l-ighﬁ, or nearly

mainly in the lumbar and lower dor- ¥ I 'f

gal region, and compensate each other 80, even when the lime o

very correctly. A favourable case for  the Dhodies of the vertebre
treatment. ; . T

is decidedly curved. The

reason of this has been explained under the head of Patho-

logy, and it has also been shown how this disproportion

. — e
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between the degree of curvature of the lines of spines and
bodies is necessarily accompanied by torsion, also above
deseribed. Now, as soon as ever scoliosis can be diagnosed at
all, the signs of this torsion, and consequently of curvature of the
line of vertebral bodies, are recognisable. One of the very
first alterations visible, when the surgeon makes a careful
inspection from behind, is a slight rise in the level of the
waist on one side and a slight tendency towards obliteration
on the other. An exceedingly
small alteration of this kind can
be recognised by the practised
eye. Fig. 201 is a photograph
from a case not quite incipient,
but still with the line of verte-
bral spinous processes almost
straight and the shoulders nearly
square. Note how manifestly
unsymmetrical are the outlines
of ‘the two flanks in the way I
have just described, although
the spinal line is all but quite
straight. -

Again, the scapule are sel-
dom quite at the same level,
Any straight article held per-
fectly horizontally across the
back at the level of one inferior

Fiz. 199.— Sconiosis wiTH Priy-
crrAL QurvE Dongan AXD TO THE
Eﬂﬂ.l]lll:.l.l‘ amgle will be either Lerr (compare with the more

: usual variety, fig. 196).
above or below the other. Usu- ; )

ally the shoulder on the side on which the waist is heightened
and the hip prominent is the lower.

What first attracts the attention of the patient’s mother
or friends is generally the rise of nne shoulder or the increased
prominence of one hip. Somefimes it is the comparative
prominence of one breast, usually the left; also a sign of
torsion, as already explained. More ravely it is the apparent
projection away from the thorax of the inferior angle of the
scapula, on the side on which the shoulder is low and the
waist high.









354 ORTHOPADIC SURGERY

ligament a tension on the side of the concavity of the
eurve.

Buf, as a rule, the greater the alteration produced by a
change from the ordinary erect position to a horizontal one, or
to a position of suspension, the greaier i1s the element of
flexion in the case, as distinguished from ecurvature due
directly to osseous changes.

With regard to the question of which curve is the first to
appear, the dorsal or the lumbar, there has been much differ-
ence of opinion, a good deal of
bold assertion, and very little
trustworthy observation. The
mechanico-muscular  theorists
usually give the lumbar as the
first curve in order of appear-
ance. The whole affair is so
simple —one leg shorter than the
other, lnmbar curve to preserve
balance, dorsal curve to bring
shoulders, &e., into position, and
50 on !

Now, it 1s the rarest thing in
the world to be able to trace
the addition of a second eurve
in a case in which a first curve
has been already observed to
exist alone. Probably one does
I'rg. 202.—A very Severe Case of  fllow the other in most cases;

the same type of Scoliosis as the by :
last figure. but it i1s in very gquick sequence
indeed.

The dorsal curve is generally more marked than the
lumbar, even in the earlier stage of scoliosis, and this suggests
that it is likely to have commenced earlier in such ecases.
When, on the other hand, the lumbar eurve predominates
(as regards intensity), in other words is the ‘dominant’ one,
the chances are in favour of the lumbar eurve having ap-
peared first.

The narrowness of the bodies of the dorsal vertebrse pre-
disposes them to yield to the causes of scoliosis; and the ribs




ORDINARY SCOLIOSIS

e
|
et |

do not protect them at all as might possibly be imagined, for,
within certain limits, the ribs move up and down freely.
They therefore offer no obstacle whatever to the commencement
of :'f dorsal scoliotic curve ; and when such a eurve has pro-
aressed, whatever obstacle they may oppose to ifs further

Fia. 203.—The prinecipal curves in this figure are lumbar and lumbo-dorsal,
the shoulders nearly level, and the back nearly flat.

advance is overcome in such a way as to produce the
aibbosity.

On the other hand, the lumbar vertebra, comparatively
mobile as regards ewstent of lateral movement, oppose by
reason of their breadth a certain resistance to the quick action
of rachitis, either of childhood or adolescence.

An almost endless number of different varieties of scoliosis
could be made out, all, however, gliding into one another, so

U
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as to interfere greatly with the definition of the said varieties.
But a few of the chief kinds deserve special notice.

The left dorsal principal—i.e. seoliosis with the prinecipal
curve in the dorsal region and the convexity of that curve
towards the patient’s left—is most common in early childhood,
and has been noticed under
the head of rickety scoliosis.
It oceurs also in a small pro-
portion of cases which have
commenced at the period of
adolescence.

The left lumbar principal has
a predominant lumbar ecurve,
This curve has its convexity to
the left, as in the commonest
-ariety of scoliosis. But in the
latter the dorsal curve is domi-
nant, and in the former the
lumbar. Compare together figs.
208 and 196.

Occasionally, when the dor-
sal curve has a left convexity,
the lumbar eurve (with a right
convexity) is dominant. Some-
times, indeed frequently in slight
cases of scoliosis, the dorsal and
Fro. 204.—Lprr Lusno-poksst  Jymbar curves are about equal.

Prmxorean Cumve, but with a

well-marked right upper dorsal As lumbar eurves become

curve, with great lumbar ln_r- lﬂl‘gﬂ and dominant thﬁ‘r’ en-

dosis* and - considerable dorsal -

kyphosis. - eroach more and more upon the
lower dorsal region.

SUBJECTIVE AND Fuxerronan Symrroms.—These vary with
the stage of the disease.

The commencement of the affection is often quite insidious ;
but it is frequently attended by pain in the back, not neces-
sarily in the spine, sometimes near one shoulder-blade. It is
not at all elear what is the connection between the pain and
the scoliosis. Similar pains are occasionally felt at the com-
mencement of a genu valgnm,
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and cases by Messrs. John R. Lunn, Edmunds, Bowlby,

Stephen Mackenzie, and Tom Robmson.

Fra. 212, From one of DMy, [ann's cases. 'The gpecimen 18 1n
gt. Thomas's Hospital Museum.
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under the names of  multiple myeloid sarcoma ' and ¢ myelo
genous round-celled sarcoma.’
An admirable and exhaustive deseription of the urine in

Fra. 218.—1. Brapspaw’s CASE OF ALBUMOSUIIA.









ANTERO-POSTERIOR PROJECTIONS AND CURVATIONS 390
playing the patient should be taught and encouraged te

straighten himself (it is usually herself) by muscular force.

Lordosis.

In an immense majority of cases lordosis is simply tem-
porary, secondary and ¢ compensatory.” Kyphosis, when con-

F16. 214. —FxTrREME Lorposts pueE 1o Axkynosis oF Hre. This disappears
when the knee is raised till the thigh becomes perpendicular. It was
cured by osteotomy of the hip.

fined to the dorsal region, as it usunally is (except in old age, in
‘gpondylitis deformans,” and in
¢ osteitis -deformans’), i1s almost
invariably accompanied by a com-
pensatory lumbar lordosis.

The flexed and adducted posi-
tion in which the hip-joint usually
ankyloses necessarily causes lor-
dosis, often extreme. So also does
the peculiar condition called ¢ con-
genital dislocation of the hip.’

The lordosis compensatory to
Pott’s kyphosis will be noticed
along with ¢ Caries of the Spine.’

Lordosis is sometimes a racial
peculiarity, especially among the
Hottentots. F16. 215.—Lornosts Froy CoNGE-

. p srran DisnocaTios or Brant Hie.

Lastly, there 1s congenital
lordosis. It may be caused by paralysis of either abdominal
or dorsal muscles.
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442 ORTHOPAFEDIC SURGERY

picking uv the article with the other hand by his side or
between his legs, o symptom has been exhibited which is,
practically speaking, pathognomonie.

If a characteristic boss or angular curve exist, it is enough.
unless there is a clear history of sudden appearance immedi-
ately after severe accident, and no further progress. Even with
these the diagnosis may be doubtful, and the case should be
very carefully watched.

The earliest symptoms of the less clear cases have already
been deseribed.

" Newromimetic cases are at the date of origin generally
young adults or old adolescents. They almost always present
one or two, sometimes several, rather prominent spinous pro-
cesses in the dorsal rvegion. They complain of pain in the

Fros. 229 axp 230.—Larerat IxcrumsaTion secowpany 1o Camies.  (After Hoffa.)

spine itself, and that structure bends freely and with a regular
curve, especially in the dorso-lumbar region, where they nft‘en
locate their pains. Such patients are often females with
menstrual irregularities, perhaps even uterine, ovarian, or
tubal disease.

The cases of angular curvature with lateral deviation are
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ACROMEGALY 519

But the skin does not alter, nor is the speech thickened,
so the condition cannot be confounded with myxedema.
The cranium is natural and the long bones do not curve—
marked distinetions from osteitis deformans; although
dorsal kyphosis, and even scoliosis, may oeceur.

Fig. 247.—AcroMEGALY, A patient of Dv. J. Barry Ball’s.!

In many cases coincident abnormality of the thyroid
gland has been noted. FE.g., in Godlee’s there was a large
bronchoeele (¢ Clin. Soe. Trans.” 1888, p. 196).

And in at least three—a considerable proportion of those

4 i"I.Fl s 'r.".lll.'l. Il-rl'-'l. -JI'I.'-'-".". i-"‘-'.r-“‘-.
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in which a post-mortem examination was made—marked
enlargement of the pituitary body was discovered. Hence
probably, the frequency of blindness. Enlargement of Llul
thymus has also been noticed.

Fig. 248.—Srmacnas oF Haxp oF DR, Bann’s CAsE 0F ACROMEGALY.

The hypertrophy, though mainly affecting the parts already
mentioned, is not absolutely confined to them. The orbital
margins and cheek-bones, and even the bones of the wrist
and the iliac crests and spines, are sometimes affected, as









DR. GILFORD'S CASH fit

[
e

deseribed under the name of ¢ chondrodystrophia }I}'lu't‘-
plastica ' ? (see fig. 87, p. 73).
Gilford compares the features of the disease with those

not only of acromegaly, but also dwarfism and gigantism, and

Fra, 250.— Dr. Grnurorp’'s Casg AT Ace or 12,

thinks all may be of similar origin, varied only by the time of
life at which the disease commences.
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Fra, 251.—Dr, Gmmronn's Case ar Ace orF 17. Normal hand introduced
L _-\'.|||':|'|.|.' 1 |il1j'..'|- :-i;.-'v.

S PONDYLOLISTHESIS

The fifth lnmbar vertebra sometimes i1s the subject of a
pathological dislocation forwards carrving with 1t all the
superjacent part of the spinal eolumn. The origin of this
deformity may be congenital or traumatie, or some acquired
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its own spine is tilted upwards at the inner end. Tts neck
musecles are, of course, shortened ; in fact, all the musecles
are adapted to the abnormal position of the shoulder-blade.
Neither in Sprengel's eases nor in mine were the mobility and
strength of the limb materially impaired, but that is not
always the case.

Ocecasionally a slight degree of spinal ecurvature with the
convexity towards the side of the normal seapula is seen. In
one of my cases the row of vertebral spinous processes was
perfectly straight and perpendicu-
lar, except that about three or four
just above the mid-dorsal level
formed a very short, sharp, lateral
curve, with right convexity, and an
obscure feeling as if some of the
spines were bifid—as if, indeed,
there was a double row of spines
in the position mentioned. .

The history of the hypothetical
explanations which have been
offered of this deformity is signifi-
_ % cant. Sprengel found that some
* . @ | of his cases had from infaney been

TR in the habit of lying with the left

O o ca oL ble st amm behind fhe'baclk: The deduc-
kind, Notesof thisease  fion was drawn that this position
in utero, eombined with deficient

liquor amnii, had been the cause, especially as one child had
an elder sister with congenital dislocation of the hip ; although
there is really no sufficient reason to attribute congenital
dislocation of the hip to deficiency of liquor amnii. Then
cases were observed in which the face was asymmetrical, and
even in one case one radius was totally absent (Hoffa).
Other coexistent defects have been noticed ; e.g., the peculiar
gpinal one in my case. And now it is argued that congenital
elevation of the shoulder-blade must be a primary deformity of
the bone itself (Kirmisson), or due to shortening of the neck
muscles associated with asymmetry of the skull (Schlange,
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