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The upper portion of the nasal cavities is
used for the ramifications of the olfactory nerve,
and the current of air is distributed especially
over this area by the act of sniffing. During
the normal process of respiration the mouth is
kept shut, the upper lip covering the upper in-
cisor teeth entirely, and projecting below them.
During normal respiration the breathing air passes
chiefly through the lower meatus, while there is
hardly any current in the upper part of the space.
It is therefore obvious that anything interfering
sufficiently with the calibre of the lower part of
the nasal cavities impairs their capacity of trans-
mitting air to an extent to make it necessary to
keep the mouth open while breathing. When this
1s done, air enters so freely in through the larger
and more direct channel formed by the mouth,
that it ceases to pass through the nose either
during inspiration or expiration, the most im-
portant function of the part is lost, and the forces
which act upon it normally and develop it, are
in abeyance. Even after air has ceased to pass
through the nose in inspiration, it does so during
the expiratory process of vocalisation, though in
a diminishing degree. ~ Therefore the so-called
nasal intonation does not develop as early as one
would imagine in association with much loss of
nasal inspiration. You see at once from an exa-
mination of Fig. 1, which represents a vertical
transverse section through the nasal cavities and
surrounding structures, that the calibre of the lower
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we exclude those diseases of the nose, ear, larynx,
and even lungs, which are directly or indirectly
consequent upon some imperfect development of
the naso-pharynx, a not unimportant section
of the consideration and treatment of the diseases
of these parts would have to be deleted from
works on these subjects.

It behoves us, therefore, to consider very care-
fully the factors which are responsible for such
imperfect development, in order that we may save
our patients from innumerable complications,
some of which may not at first sight seem to
depend directly upon it.

I believe that such undeveloped conditions
result solely from the fact that for some reason or
another the mechanical factors that affect the de-
velopment of the naso-pharynx are in abeyance,
and that in consequence this space does not en-
large as it should.

Of course, we must bear in mind that some
children start with, or in other words inherit, a
degree of development which is less than the
normal. An interesting and ready means is
afforded, by the study of such imperfectly
developed conditions, of determining how quickly
an acquired deformity in the parent may arise in
the offspring. Personally I believe that the
transmission of this particular condition is very
direct and rapid.

The absence of this developmental factor
is brought about by an infection of the mucous
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a household word, and is deservedly regarded by
parents generally with very considerable dread.
Unfortunately for their patients, surgeons under
the influence of the suggestion of Wilhelm Meyer
have considered that the secondary infection of the
so-called pharyngeal tonsil is the primary cause of
the obstruction of the naso-pharynx, and they have
hoped to cure their patients by cutting away a
varying proportion of this substance. It is quite
apparent that the removal of this lymphatic tissue
cannot alone restore to the nose the mechanical
factor which is the active agent in its development ;
though associated with forcible ventilation of the
space, such a procedure may occasionally be of
service. The children who have not got the vigour
and energy to get rid of the primary nasal infec-
tion or cold in the head by forcibly expelling the
mucus, and drawing air through the space, are very
much alike in certain particulars, They are of low
vitality, having little energy to expend, assuming
habitually attitudes of rest, and avoiding those of
activity. The amount of air they change during
respiration is very small, and results almost, if not
entirely, from the action of the diaphragm, the chest
being retained in the position of rest or of expira-
tion. Ifa tape be passed round the chest at the
level of the nipple it will be found to vary to a
minute extent, if at all, during natural respiration.
Fig. 2 shows such a condition fixed as the **sym-
metrical resting posture of the trunk,” or, as it
is often described, “dorsal excurvation.” The
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assumption of the ““ asymmetrical resting posture ”
results after a time in its fixation, tc which the
popular but singularly unmeaning and unscientific

Fig. 2 shows a typical example of the fixation of the
symmetrical posture of rest of the trunk.

terms ‘ lateral curvature” and “ scoliosis” are
usually applied.
The *“fixation of the resting position of the foot

and knee ” results in the deformities spoken of as
“flat-foot ” and “ knock-knee.”
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Such children being supplied with a minimum
amount of oxygen, and overloaded with pulmonary
and other foul products, have no energy to expend
in spontaneously and forcibly ventilating the naso-
pharynx, but at once fall back on the more ready
mode of obtaining air through the open mouth,
with the results with which we are all too familiar.

It is curious that medical men devote so little
attention to the manner in which people perform
the function of respiration, since it is by far the
most important of any to the well-being of the
individual. By means of it alone are the tissues
of the body supplied with oxygen; and in propor-
tion as the supply provided is good or bad, so are
the functions of the several tissues and organs
performed in a satisfactory or unsatisfactory manner.

The attention of the profession has been fixed,
and medical men have educated their patients to fix
theirs largely upon the rate at which the products
of digestion pass along the intestinal tract, and it is
generally assumed that there should be a daily
evacuation. I hardly ever find that any attention
has been bestowed upon the manner and character
of the respiratory process, though it is of infinitely
greater importance to the patient; indeed, consti-
pation frequently and readily results as a natural
sequence both directly and indirectly from imperfect
oxygenation.

Too often one finds that the patient who per-
forms no thoracic respiration whatever, has the
spine fixed in a position of extension by a steel
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forcibly through it, but by oxygenating the blood
more fully, and removing more thoroughly its
carbonic acid, &c., the several structures of the
body are better nourished, and perform their
functions in a normal manner.

As to how this is best done must vary largely
with the intelligence of parents, their perseverance,
and the time and means they have at their dis-
posal.

In out-patient practice, in which from the circum-
stances of the parents it can rarely be carried out in
the same effectual manner that is possible in
private practice, where the patient is under the
immediate control of the medical attendant, and
his instructions are strictly enforced, I give the
mother a printed form containing the following
words: ‘“Put the child on its back three times a
day for half an hour at a time, and make it breathe
in and out as deeply as possible through the nose,
the mouth being kept shut,” and endeavour to
interest them in its application.

Among the better class of mothers, such as the
wives of policemen and mechanics, you will
frequently obtain results as good as those in
private practice ; but the poorer portion of the
community have not the time, nor will they often
devote their energy to follow these instructions.

The surgeon can readily determine whether his
treatment is carried out efficiently or not by making
the parents keep a diary in which they must enter
the daily differences between the measurement of
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Since the calibre of the nasal cavities bears an
inverse proportion to the height of the palate, and
as the lower part of the nasal fosse is that through
which air is chiefly transmitted, this is especially
encroached upon by any abnormal increase in the
height of the palate. Being aware of the mechanics
of the naso-pharynx, you will recognise the immense
importance of separating the mouth from the nose
as early in life as possible, so that the pressure
exerted by the air as it passes through the former
can be brought to bear upon the walls of the space,
so that the nasal cavities and the adjacent bones
shall be influenced by normal developmental
factors.

In order to recall to your minds the practice
followed by surgeons of the present day, I will
quote a few lines on the treatment of cleft palate
from Treves’ ‘System of Surgery,” which is, I
think, the most recent English text-book. *“In
the infant the cleft is by almost all surgeons rightly
deemed inoperable. In the child, after the age of
two years, the chief importance of the malformation
is the defect of speech which is occasioned. It is
well, therefore, to be prepared for the fact that the
closure of the cleft in no way remedies the defect
of articulation. Of prime importance is the question,
at what age should the operation be performed ?
It may, I think, be laid down that whilst it is never
wise to operate ona child under three years of age,
the time of election is from this age up to six years.”
These definite statements, which are picked out
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extremely undeveloped nose very little space
through which air can be transmitted, and as far as
I am aware no effort is made by surgeons to
develop this space after operation. This is pro-
bably due to the fact that they had not considered
the mechanics of this channel. If, however, the
space is systematically and forcibly ventilated the
calibre of the naso-pharynxis increased, and a con-
siderable proportion of air passes through it, so
that the so-called nasal character of the voice is
diminished very greatly. Still assuming this
statement and the preceding to be absolutely
correct, in what light are we to regard the next ?
““Of primary importance is the question, at what
age should the operation be performed ? It may, I
think, be laid down that whilst it is never wise to
operate upon the child under three years of age,
the time of election is from this age up to six
years.” If we allow the second and third state-
ments to be true, as they are approximately so, it is
difficult for the ordinary mind to grasp the logical
sequence of the conclusion he deduced from them.
No, gentlemen, the treatment of cleft palate, like
the greater part of surgery, has been a matter
of creed and tradition, and has not been arrived
at in any reasonable manner. In order to treat
these cases as efficiently as possible no time
whatever should be lost in restoring to the nose its
normal physiology, or in other words of giving back
to it the mechanical factor which alone determines
its development and that of the other structures
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opposite side. This is to a certain extent a
modification of a mode of treatment by flaps
introduced by Mr. Davies-Colley some years ago.

Fig. 3 represents a complete cleft of the palate. The
dotted lines indicate the incisions, and the shaded area
the portion of muco-periosteum elevated from the
subjacent bone.

Fig. 3 a represents the flap fixed in position by a
double row of sutures.

The measures I adopt can be best illustrated
by diagrams. Fig. 3 represents a cleft running
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sheath from a single foramen. These can be cut
long, and any haemorrhage readily controlled
by a ligature or by torsion. An incision is
then made along the opposite free margin of the
cleft in the hard palate, and the muco-periosteum
is raised from the bone for about a quarter of an
inch. The soft palate on the same side is pulled
forward, being held in forceps, or a thread may be
passed through its extremity. It is split in the
same manner indicated in Fig. 5, none of it being
removed. Lately I have frequently cut a flap from

Fig. 5 shows manner of treating soft palate.

the posterior aspect, increasing still further the
areas of the opposing raw surfaces, This is done
in order to offer a large raw surface which can be
brought into accurate apposition with the reflected
flap. The reflected flap is first introduced beneath
the separated edge of the muco-periosteum of the
hard palate, and its margin pinned at intervals by
sutures. Then the margin of the flap of the soft
palate is similarly attached to the outer limit of the
raw surface on the back of the opposite margin by
means of separate sutures. The free part of the
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hard palate to give way, but occasionally the
margins of the soft palate may come apart. To
remedy this, after an interval of two or three
weeks, a flap should be taken from the side of the
hard and soft palate opposite to that utilised on the
first occasion, and be retained by the same method
in the cleft (Fig. 6). By this means the sutured
surfaces are exposed to a minimum of strain. To
render this method of operating in the young infant
possible, it was necessary to devise an instrument for
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Fig. 7.

the purpose, since those in common use at the time
were inefficient. The needle-holder and needle
shown in Fig, 7 were made for me by Messrs. Down
Brothers, and meet all possible requirements.
The needles are made straight and full curved,
and vary in size from three-eighths of an inch
upwards. For pinning the flap the straight needles
are best suited, while the curved ones are more
serviceable in the later stages of the operation,
The sutures used are of the finest silk, and em-
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which it remains continuous till it has united
firmly to the upper. I would point out to you
the advantage of passing all the sutures through
the lip from within outwards, since by so doing
you can bring the margins of the cleft into firm
and accurate apposition, and are enabled to
control the hemorrhage without scarring the
skin surface, *as is frequently done when the
sutures pass through the skin in the usual manner.

Fig. 11,

Besides, they can be left in much longer, as their
presence causes no discomfort, and retains the raw
surfaces in accurate apposition. The scarring of
the lip was a more marked feature when the old-
fashioned harelip pins were employed.

There is a form of cleft palate combined with
double harelip, in which the premaxilla is attached
to the under surface of the septum of the nose
immediately behind its tip (Fig. 11). In such
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The human skeleton retains what is regarded as
its normal anatomy only as long as it is called upon
to perform normal functions, and those not
excessively.

I would now point out to you that, for the so-
called normal condition of the skeleton, it is
necessary during growing life that the individual
shall combine attitudes of activity with attitudes
of rest, and that the attitudes of activity as well as
those of rest be varied in character. By an affi-
lude of »est 1s meant a position in which the
superjacent weight is transmitted through a joint,
or joints, with a minimum of expenditure of mus-
cular energy, the form of the bones and the
ligaments sustaining the chief strain, the muscles
in many cases performing only the passive function
of a ligament,

As already explained, during the single assump-
tion of an attitude of activity there exists a ten-
dency to change, both in the forms of the bones
and of the joints, resulting in the alteration if the
attitude be assumed habitually, So also, during
the period of a single assumption of an attitude of
rest, there exist tendencies to change, both in the
form of the bones and of the joints, resulting in
the alteration if the attitude be constantly adopted.
This occurs very much more readily and exten-
sively in the growing subject than in such as are
fully developed, for the following reason, which I
will state in the form of a general law, the impor-
tance of which you will readily perceive.
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that one portion of a growing line is exposed to an
abnormal amount of pressure, while another portion
is exposed to a much less or even subnormal
amount of pressure. The frequent assumption of
a single attitude of rest, not corrected by suitable
variations in the attitudes of activity and rest,
results finally in a progressive alteration in the
form and function of the bones and joints. The
soft parts intervening between portions of bone
which habitually transmit an abnormal amount of
pressure, first become thinned and fibrous, and
later may be completely removed. If the bones
move freely upon one another, the exposed
osseous surfaces become dense and eburnated ; but
if very little movement takes place the opposing
surfaces of bone may unite. It is obvious that
when these changes have advanced to any extent,
they cannot be obliterated by treatment, the
original form of the skeleton being lost for ever.
This law has a most important bearing on the
evolution and treatment of acquired deformities.

One knows also that the more vigorous and
robust the child, the less likely he is to assume
attitudes of rest for any time ; while the feeble-
bodied and frail is but little disposed to expend
his scanty muscular power in activity, but prefers
to assume such easy postures as make as little
demand as possible upon his store of energy, the
particular variety of resting posture varying to some
extent with the age, surroundings, and often also
with the occupation of the individual.
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he turns his toes inwards to a considerable extent,
so that the slightly concave inner margins of his
feet form an angle open backwards., That boots
should be made to fit the foot in such an attitude
is obvious, though shoemakers insist on rendering
the mechanics of the foot insecure by forcing the
great toe outwards instead of allowing it to come
inwards as it should. The form of the boot is of
vital importance not only in the treatment of flat-
foot, but of all the resting deformities, and it
should receive the closest attention and care of
the surgeon.

The position of vestof the fool is that of abduction,
in which the arches are depressed while the inner
margin of the foot is rendered convex, and forms
with that of its fellow an angle of considerable
size open forwards, Zhis position becoming fixed,
and later exaggerated, is called flat-foot, whick is,
therefore, simply the fixation of the fool in ils
position of rest. Adduction and abduction of the
foot take place in the subastragaloid joint. It is
taught in anatomical works that adduction and
abduction take place to a considerable extent in
the ankle-joint when in a position of flexion, but
this I showed in a paper in the ‘Journal of
Anatomy and Physiology,” April, 1888, to be
absolutely false.

Movements of adduction and abduction of the
foot take place entirely in the subastragaloid joint.
The movement is not simply a rotation of the foot
around the long axis of the astragalus, but in
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to the tuberosity and to the upper margin of the
scaphoid. This I called the superior internal
calcaneo-scaphoid ligament. You may remember
that the tendon of the tibialis posticus, imme-
diately before its insertion, sends a process
downwards and backwards to the sustentaculum
tali ; when the tibialis posticus contracts, it, by
this double insertion, besides tending to pull both
bones upwards, tends also to approximate them,
In drawing up the tubercle of the scaphoid, it
winds up the superior internal and inferior calcaneo-

o

Fig. 17 represents on the upper surface of the greater
process of the os calcis, the facet B, which results from
the habitual assumption of the active posture of the
foot, associated with the transmission through it of a

considerable pressure.

scaphoid ligaments, approximating therefore the
sustentaculum tali and scaphoid, and displacing
the head of the astragalus outward upon the greater
process of the os calcis, where, in labourers who
are in the habit of carrying heavy loads, a new joint
is developed, for obvious economical purposes.

The rotation of the os calcis results in a partial
forcible separation of the opposing concavo-convex
surfaces of the os calcis and cuboid, which, being
opposed by the long and short ligaments, results
in an elevation of the outer arch also.
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scribed as being an elastic structure, This is
obviously absurd. The head of the astragalus
occupies the increased interval between the
tuberosity of the scaphoid and the sustentaculum
tali, and the opposing surfaces of the cuboid and
os calcis coming into accurate apposition, the
outer arch reaches its limit of depression.

When the foot is retained habitually in the
attitude of rest, or of abduction, it becomes fixed
in that position, the patient experiencing pain in
that portion of the head of the astragalus which is
only saved from direct pressure by the unwound
calcaneo-scaphoid capsule, and it is pain of the
same character as that felt in hallux valgus, owing
to abnormal pressure being exerted upon the
articular surface of the inner portion of the head
of the bone, Pain is also felt in the upper part
of the calcaneo-cuboid joint, owing to stress of
opposing bony margins, and also externally owing
to the impaction of the external malleolus upon
the os calcis. The fixation of the foot is, in early
cases, due to the violent contraction of the abductor
muscles which oppose the movement of adduction
because it is painful, and in later cases adduction
is opposed by changes in the form of the bones
and joints of the nature of a mechanical arthritis.

The freatment of most cases is obvious. Under
an anxsthetic force the foot into an extreme
position of adduction or of activity, and retain it
for a considerable period immoveably in it. Later,
educate the patient to walk on the foot in the same
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diminished, owing to a yielding of the sacrum
around a transverse axis passing through its centre,
the promontory passing downwards and forwards.
This alteration in the conjugate of the brim is of
importance in the female subject. It is very
trifling in amount in the non-rachitic subject, but

Fig. 22 represents in a vertical antero-
posterior section through the summit of
the dorsal curve the changes that take
place in the shapes of the bodies of the
vertebrae, and in the thickness and cha-
racter of the fibro-cartilages in the con-
dition called dorsal incurvation when of
long duration.

should this bone be softened by imperfect nutrition
this condition may be a very important feature of
the deformity. These changes are all found in
a very exaggerated condition in feeble old age,
and they are very well illustrated by Figs. 23, 24,
and 25.

What happens as regards the spinal column
during the assumption of this position of rest from
the active erect posture is briefly a rotation of the
pelvis around a transverse axis in a direction the
reverse of that undergone by each of the superjacent
vertebre with the changes resulting from deviations
from the normal in the rate of bone formation at
the several portions of epiphysial lines in con-
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approaches the deviation of the centre of the body
of each vertebra. Consequently the leverage action
exerted by the transverse process and bodies of
the vertebra in the dorsal region produces the
remarkable alteration in the form of the thorax
with which we are so familiar,

A slight diminution of the conjugate of the brim
of the pelvis is sometimes observed for the same
reason as in dorsal excurvation. ‘

Perhaps I may put this more simply. A rota-
tion of the pelvis around an antero-posterior axis
alone would produce a rotation of each of the
superjacent bodies around an antero-posterior axis,
and three curves would be developed in a plane at
right angles to the axis of rotation.

A rotation of the pelvis round a transverse axis,
such as takes place in over-extension of the
spine on the thigh-bones, produces of necessity
a rotation of the superjacent bodies round a
transverse axis. This results in the opening out
of the lumbar curve with an increase of the dorsal
curve.

In the rotation around an antero-posterior axis
the segment of the fibro-cartilage corresponding to
the concavity of the curve is more compressed than
that on convexity.

In the rotation around a transverse axis the
anterior half of the fibro-cartilage is more com-
pressed than the posterior. Consequently in the
concavity of lateral curve the segment of fibro-
cartilage which is most compressed is the antero-
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As the rickety child assumes the sedentary
posture, the thorax is flexed abruptly upon the
lumbar spine, and the lumbo-sacral and sacro-iliac
joints are in a position of very considerable flexion, *
The constant assumption of this attitude results in
the eleventh and twelfth dorsal and the first and
second lumbar vertebral bodies assuming a wedge
shape, an angular curvature of more or less abrupt-
ness resulting, The sacrum yields around a trans-
verse axis, and the posterior portions of the iliac
bones are displaced forwards, producing a con-
siderable diminution of the conjugate diameter of
the brim of the true pelvis, and its peculiarly
transversely oval form., This deformity is some-
times spoken of as rickety spine or kyphosis, or as
dorsal excurvation of infancy. A similar though
very much slighter degree of deformity may de-
velop in the non-rachitic under the same mechan-
ical influences.

When knock-knee develops in a rachitic subject
the changes in the adjacent ends of the tibia and
femur are associated with a yielding of the shafts
of these bones, so that they together form a fairly
uniform curve with its convexity directed inwards.
If the development of the knock-knee be pre-
ceded by the deformity of the pelvis already
described, there exists in the erect posture, owing
to a hyper-extension of the hip-joints, a necessary
flexion of the knee-joints. Under these circum-

* See vol. ii, p. 183, of the ' Clinical Journal.’
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trying to avoid the careful consideration of a
mechanical problem. The less keen the observer,
the more readily does he support himself with this
prop. I need only mention this to you, since you
are already thoroughly familiar with the very definite
changes in bones and in the intervening soft parts
which of necessity follow upon variations in the
manner in which pressure is transmitted through
any part of the skeleton.

The chief blame for this want of knowledge on
the part of the surgeon rests with the anatomist,
who ignores almost completely the physiology of
the skeleton in his irregularly distributed treatises
upon its structure. As I have shown you, it is
exceedingly difficult to arrive at a knowledge of
the functions of the skeleton by confining one’s
observation to the study of the so-called normal
skeleton ; and that it is only by the careful
examination of the fixed and exaggerated attitudes
that it can be done with comparative facility,
perfect certainty, and scientific exactitude. Each
attitude admits of accurate examination and
explanation,

The second reason is that changes in joints
somewhat similar in appearance to those you
recognise as being produced by the habitual
assumption of attitudes of activity or of rest
may result from the sudden transmission through
them of considerable pressure, as in the case of
a forcible impact being sustained by the part.
These changes, as you see from an examination
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Disease Rheumatoid Arthritis, and of Senile
Changes,” in which I pointed out that all the
conditions which were described pathologically
as being produced by the presence of this disease
rheumatoid arthritis were produced mechanically ;
and I could not find in our museums any speci-
men of so-called rheumatoid arthritis which was
not caused in this manner, and had obviously no
causal relationship whatever with the disease rheu-
matoid arthritis as we know it clinically in the
present day. My subsequent experience has
served to strengthen the position which I took
up at that time, and I have in previous lectures
endeavoured, as far as possible, to familiarise you
with the details of the facts and arguments upon
which it was built. The term which I applied to
these mechanical changes in the skeleton was one
which suggested the mode of their causation,
namely, “mechanical or traumatic arthritis ;” and
you will, I think, agree with me that, being fully
descriptive, it is a very serviceable and scientific
one. At the same time I do not for one moment
use the term arthritis as suggesting any inflam-
matory causation.

I am very pleased to find that my keenly
observant and critical friend Mr. Bland Sutton
has been able recently, by his observations on the
skeletons of domestic animals, to satisfy himself of
the truth of what I have explained fully to you,
namely, that a variation or specialisation in the
mode of pressure transmission through a joint,
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cases the opposing bony surfaces may unite to one
another by bone. On the margin of the bones
which are compressed lips of dense osseous tissue
are formed, and such adjoining growths readily
unite. ]

The behaviour of any particular joint varies
with its character and the peculiar function it
carries out. While amphiarthrodial joints readily
ankylose, in enarthrodial joints areas of articular
cartilage are removed, the exposed bony surfaces
are eburnated, and the form of the articulation
is changed by the marginal deposit of new bone.
For examples of these changes I would refer you
to the joints of the porters, coal-heavers, coal-
trimmers, shoemakers, sailors, charwomen, and
other labourers, together with those of cases of
lateral curvature, dorsal excurvation, knock-knee,
and flat-foot which we have examined.

3. That pressure exerted directly upon bones
alters their form in a manner varying with the
character of the pressure is shown by the sternum
of the shoemaker, and the progressive section of
the lamina of the fifth Jumbar vertebra in the
spondylolisthetic condition of the coal-heaver, and
by the divided fourth lumbar lamina in the fully
developed coal-trimmer, etc.

4. That excessive movement readily alters a
joint from the amphiarthrodial to the arthrodial
type. 'This is shown exceedingly well by the
arthrodial joint which develops between the bodies
of the lumbar vertebre in the coal-trimmer, the
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by an osseous deposit. Union to a greater extent
had taken place between the fifth and sixth
vertebre on the left side. The left articular
processes and the halves of the laminz had fused
together, forming one deep lamina.

‘The body of the seventh cervical was much
diminished in depth, and there was much osteo-
phytic growth at its margins. The anterior liga-
ment which connected it originally to adjacent
vertebree was absent.

Lying on this and on the adjacent vertebre, and
behind the cesophagus, was a loose synovial cavity,
which communicated with synovial spaces formed
by the partial, and in some cases complete
destruction of the fibro-cartilages above and below
the body of the seventh cervical vertebra, so that,
instead of the amphiarthrodial joints which exist
normally in this situation, there were two of an
arthrodial type, and allowing of very free move-
ment indeed. The margins of the dorsal vertebra
presented much bossing, and many were more or
less completely ankylosed by this dense bony
material, viz. the sixth, seventh, and eighth, and
the ninth, tenth, and eleventh dorsal vertebrz,
The deformity and inconvenience produced by
the degenerated muscle was, to a very great
extent, overcome by the formation of this very large
curve, by the diminution in depth of some of
the vertebrze and of the fibro-cartilages, by the
alteration in the shape of the vertebrz, and by
the formation of the remarkably complete ar-
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flexing or extending the joint, and this sensation
becomes more marked as time goes on. If such
a joint be examired after death, the head of the
femur and the acetabulum are found to be com-
pletely altered in form and character. The
opposing surfaces of the innominate bone and
femur are rubbed down, sclerosed, and eburnated,
while around these eburnated surfaces there is an
abundant deposit of more or less dense bone,
whose obvious function is to compensate for the
altering direction in which force is transmitted
through the joint, and to render it as secure as
possible under the circumstances. The capsule
has become thin and lax, and has ceased to per-
form most of its normal functions. The synovial
membrane in the joint is bulky, and contains an
abnormal amount of synovia. The causation of
the several changes here described is quite ob-
vious, Figs. 2 and 3 represent the condition and
its mode of production from the normal state.
The opposing surfaces of articular cartilage have
been bruised sufficiently to interfere with their
vitality, and there being no means of replacing the
damaged tissue it is removed. The habitual trans-
mission of force through the damaged joint results
in the progressive destruction of the remainder of
the articular cartilage, in the exposure, eburnation,
and the progressive gradual destruction of the sub-
jacent articular lamella of bone. These changes
are followed by the others already described, the
factors determining their evolution being solely
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less of the tendon of the supra-spinatus is gradually
destroyed, and the humerus comes sooner or later
into direct contact with the moveable fragment of
the acromion. The constant movement of these
bones upon one another results in further changes
in both, the acromial portion becoming excavated,
eburnated, and lipped. The intra-capsular portion
of the biceps tendons is destroyed, the long head
acquiring an attachment to the altered great
tuberosity. Other changes develop at the same
time in the synovial membrane. I would call
particular attention to this last injury, as it bears in
an important manner on the elucidation of the
causation and pathology of chronic traumatic
arthritis. I showed you in an earlier lecture that
fracture of the acromion is of very common occur-
rence, and that the supposed rarity of the fracture
depends upon a want of skill in recognising its
existence. Also, that union is due to the fact that
unless the accident is diagnosed, which it very
rarely is, or unless it be accompanied by some
more severe injury as fracture of the upper end of
the humerus, the shoulder is not kept at rest for a
sufficient time to allow of the acromial fragments
uniting by bone, and as a consequence a false
joint forms. When the blow which produced the
fracture was sufficiently severe to contuse the
articular cartilage of the head of the humerus, and
the intervening soft parts, the changes I have just

described follow.
Anatomists are largely responsible for the non-
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quence of movements of activity is assumed
habitually, and other attitudes of activity with
those of rest avoided, a deformity characteristic of
the attitude of activity is developed, a deviation
from the normal arising in consequence, being also
due chiefly to changes in the articulations and in
the ends of the bones.*

Obviously, then, our anatomy remains normal
only as long as our mechanical relationship to our
surroundings continues so, and any variation in
the mechanical relationship is followed by definite
physical changes in the bones and joints.

In other words, the problem of evolution is
purely a mechanical one, and its proof is tele-
scoped into the lifetime of a labourer or into that of
a child suffering from one of the resting deformities.
These are the experiments that nature makes for
us, and by their consideration we become able to
understand larger problems.

I think you will now agree with me that the
form and structure of a joint remains normal only
as long as the mode of transmission of force
through it remains normal ; alter these lines of
force transmission in any way, and changes in
structure proportional in degree must arise.

Nature, again, makes experiments for us in which
she alters, more or less completely, the direction
and mode of transmission of force through one
or more joints of a single limb. This comes

* ¢ A Clinical Lecture on Acquired Deformities.”
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deformity, with the consequent alterations in the
physiology or functions of the joints influenced,
bring about changes which are, perhaps, best
described by the term ‘‘adaptive.” By this is
meant necessary changes in the form, and, perhaps,
in the planes of the articular surfaces without the
articular cartilage being other than absolutely
normal, together with a corresponding alteration
in the limits of attachment of the ligaments and
synovial membrane, both of which are normal
in structure and function, while the secretion of
the latter is not excessive in amount.

After a certain period of life, which varies
within wide limits with the habits, occupation, and
surroundings of the individual, but which may be
roughly averaged as about forty years, this being
probably much too high an estimate for labouring
people, an altogether different series of changes
takes place. These I have called “ passive,” for
want of a better and more descriptive term. They
consist in the removal of the articular cartilage at
such places where the altered physiology of the
joint causes the transmission of an amount of
pressure which is abnormally great as compared to
that which the same surfaces transmitted previous
to the injury. After the cartilage is destroyed, the
same factor, associated with unaccustomed friction,
produces sclerosing, eburnation, and gradual re-
moval of the opposing exposed surfaces of bone.
The area and form of the articular surfaces are also
modified by deposition of cartilage and bone on
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their most marked forms a degree of pain that
sooner or later absolutely incapacitates the sufferer
from transmitting the weight of the body through
the joints of the leg for any useful purpose.

Nor is this the only trouble. Should the patient
be affected with true rheumatoid arthritis, or with
rheumatism, the chances are that the damaged
joint or joints will be first attacked, or be more
severely affected than others. Again, as all move-
ments in the joints cause pain or discomfort, the
patient uses the muscles of the limb in a very
partial manner, retaining part or the whole of the
limb more or less completely rigid. As a result of
this, the foot, and later the leg, become cedematous,
and organisms readily establish themselves on such
areas of the skin where the vitality of the tissues is
most depreciated, and eczema and later ulceration
develop. As illustrations of the clinical conditions
presented by the progressive development of
‘““ passive” changes I will describe briefly two
cases, not that they are remarkably severe, but
because they represent very fairly the subsequent
career of patients who sustain fracture of the long
bones of the leg at or after middle life, the frag-
ments not having united in a good position.

A. B—, a powerful blacksmith, @t. 40 years, was
admitted into a general hospital in January, 1894,
suffering from a fracture of the shaft of the femur
about its centre. He was under the care of a
very able and distinguished surgeon, who directed
the leg to be put up in a plaster spica. He re-
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fragments which usually results from the force
producing the fracture, Following rapidly on the
hamorrhage is a more or less active inflammatory
process, which involves the muscles, fasciz, fat, and
skin relaxed in the length of the limb by the over-
lapping of the fragments, which itself may even be
increased by it to a considerable extent.

You can readily understand that such physical
conditions as I have described render it practically
impossible to place and retain the surfaces of a
recent oblique fracture in apposition by traction,
and that the restitution of the fragments into their
normal relationship to one another is impracticable
till the material which has shortened up the ties in
the length of the fractured bone has been removed,
and this cannot take place for many days.

The mechanical principles which must guide us
in our treatment are, therefore, two ; and here I may
say that I am considering especially the peculiar
circumstances presented by fractures of the lower
extremity, though itis obvious that they apply with
equal force to those of the upper limb also.

1. The axes of the fragments must be made to
correspond as nearly as possible, This is effected
by placing the patient in the supine posture at rest,
and by observing the foot of the sound limb, and
measuring the angle included between its inner
margin and a vertical plane the degree of normal
outward rotation of the thigh is readily determined.

By placing the foot of the damaged limb in
exactly the same position the axes of the lower
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surgery of fractures has not progressed ; I ought,
instead, to have said that it has retrograded in a
very marked manner, and this chiefly in conse-
quence of the use of rigid cases which are applied
soon after the patient’s admission. The best
example of these is called Croft’s splint, after the
distinguished surgeon who invented it.

This method of treatment is both cheap and bad.
It is cheap since it entails less expenditure on the
hospitals, the patient being sent home at once, or
sooner than would have been the case if older
modes of treatment were adopted ; also the ser-
vices of a mechanician are not required for the
preparation of the splint.

It is bad since the presence of haemorrhage and
effusion in any quantity renders it impossible to
replace the fragments at once in accurate apposi-
tion, and the fixation produced by the surrounding
case ensures, with more or less certainty, union of
the fragments in an unsatisfactory position, In
the less recent forms of surgery, when fractures of
the tibia and fibula were treated by means of
splints, there was more chance of there being less
variation in the axes of the fragments, since, in spite
of the vertical foot-piece, the foot and lower frag-
ments often rolled outwards ; and as it was the rule
to leave the seat of fracture uncovered, it was con-
stantly underobservation, and any marked deformity
that became obvious on the subsidence of the
heemorrhage and effusion could be diminished by
manipulation. Certainly, in general hospitals, the
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thread, should use a rimer for this purpose. If on
driving home the screw the resistance offered
appears to be excessive, the screw should at once
be withdrawn, and the hole enlarged.

The operation relieves the patient at once from
the pain which results from the movement of the
fragments on one another, and so removes any
painful spasmodic muscular contraction, and it
frees him from much of the tension and discomfort
due to the presence of blood and inflammatory
material in the soft parts.

How surgeons can remain satisfied with the
results in these cases which statistics would seem to
show they now obtain appears to me inexplicable,
and I feel sure that they will soon realise the utter
inefficacy of the modes of treatment still in use.

Passing on to the consideration of fractures of
the femur occurring at the same period of life,
namely, during and after middle life, I believe
that the subsequent financial capacity of the
individual is often depreciated to an extent not very
far below, even if not in excess of, that which exists
in fractures of the tibia and fibula, and this would
appear to be due to the incomplete recognition of
the two important principles which I have called
attention to in this lecture, namely, the retention of
the lower fragment in a degree of rotation which
is or which will subsequently become symmetrical
_ with that of the upper, and the necessity of exer-
cising traction till the ties in the length of the limb
have reached their normal limit. Both these
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form, since a considerable portion of its length
comprising the overlapping ends must be cut away
in order to permit of the sectional surfaces of the
shaft being brought into apposition. This must
be borne in mind by those surgeons who imagine
that a mechanical failure having resulted, it is
open to them at a later date to rectify the
disastrous result by operative means. They may
effect an improvement, but they cannot by any
means or by any operation restore the deformed
bone to its perfect form, and the altering and
painful joints to their original normal painless
state.

Perhaps of all fractures of the lower extremity,
none would seem to lend themselves more readily
to operative interference than the condition which
results from sudden and forcible excessive abduc-
tion of the foot, and which is usually described
as Pott’s fracture, since the broken bone is of small
calibre, and 1s placed comparatively superficially.
It 15 also dense in structure, and can therefore hold
securely the wire or other material used to retain
the fragments in apposition should it be necessary
to use such. In these fractures the results ob-
tained at present under any form of treatment are,
in my experience, frequently most unsatisfactory.
If on the dead body one breaks through the fibula
in the position in which it is usually fractured, it
is possible, by adducting the foot, to replace the
fragments more or less imperfectly in apposition,
and I should imagine that it was from the study of
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these fractures on the dissected body that the forms
of splints used for their treatment were founded ;
but in the case of fracture in a living subject, where
the injury is often followed at once by a certain
amount of heemorrhage, and after a very short
interval by considerable inflammatory effusion, I
believe the forcible adduction of the foot not
only does not serve to bring the fragments into
apposition, but by tracting on the bruised and
inflamed peronei, and upon the skin stretched by
inflammatory exudation beneath it, the displace-
ment of fragments is, if anything, exaggerated. In
other words, I am of opinion that in a Pott’s fracture
in which there is a distinct displacement of the
fibular fragments it is impossible to reconstitute
that bone in its normal form by manipulation,
while it may be effected with certainty through
an incision a little more than an inch in length.
Passing to the consideration of fractures of the
long bones of the upper extremity and of the
clavicle, I would remind you again that these
bones are more favourably placed than those of
the lower extremity, since they do not transmit
anything like the same amount of pressure through
them. On this account a considerable amount of
deformity or limitation of movement may ensue
upon a fracture or fractures sustained during or
after middle life, without their being accompanied
as a matter of course by any marked progressive
pain in the neighbouring joints. Yet in the arms
mechanical changes of the “ passive” type may
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develop occasionally to a considerable extent, and
they are more marked and more depreciating to
the value of the individual as a machine when the
physiology, and consequently the anatomy, of the
joints have been previously altered by the prolonged
pursuit ofa laborious occupation—such, for instance,
as that of the coal-trimmer or shoemaker. There-
fore we may conclude that in fractures of the
upper extremity it is not a matter of such vital
importance to reconstitute the fractured bone or
bones in their original form as it is in the leg.

In fractures of the clavicle, where there is much
displacement which cannot be remedied by some
appliance; and in young children, where great
difficulty is experienced sometimes in preventing
considerable overlapping; and again in some
comminuted fractures of this bone, the ends of
the fragments should be exposed, drilled, and
connected accurately with silver wire. The
innumerable considerable deformities which are
so frequently seen in consequence of fracture of
the clavicle, occurring especially in young life,
appeal strongly to the surgeon, and reproach him
with incompetency, since he is satisfied to allow
his hands to be tied by an obsolete creed rather
than use his common sense in treating these
conditions.

Again, in fractures of the humerus, involving
either epiphysis, how much good can be done by
exposing the fragments, placing them in accurate
apposition, and connecting them, if necessary, by
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subject dependent for his livelihood on the more
or less perfect usefulness of that limb, or in
one in whom symmetry of form is a matter of
the greatest importance, you are to expose the
fragments and to unite them with steel screws
or wire, any more than you should perform any
other important surgical operation, unless you are
confident, not only of your ability to do the opera-
tion skilfully, but also of the absolute cleanliness
of yourself and your assistants, and that the sur-
roundings of the patient as regards nursing,
hygiene, &c., are such as would justify you in
accepting what must always be a terrible respon-
sibility, since failure in any of your precautions
may entail on the patient loss of life or limb. If
after careful consideration you are of opinion that
an operation is the best course to pursue, and you
are convinced that you are justified in accepting
the risk of its performance, you should inform the
patient fully of the various results which are likely
to ensue from mechanical arrangements and from
operative measures, so that he may be in a posi-
tion to decide as to what choice he will make. I
think you will find that in proportion as the
surgeon acquires confidence in the safety of his
operative procedures, begotten of a thorough
knowledge and careful application of the principles
of aseptic surgery, so you will see him interfering
actively with increasing frequency in the treatment
of simple fractures of all kinds, and the various
methods by which it is attempted to reconstitute
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obstacle to replacement of the fragments in accu-
rate apposition is Zie h@morrhage into, and inflam-
mation of the soft parts, whick constitute ties in the
length of the limb, with consequent approximation
of their points of attachment. In compound
fractures in which there is a free exit for the blood
there is not the same difficulty in restoring the
bone to its normal form.

4. That spasmodic muscular contraction affords
a very slight and transitory obstacle to the replace-
ment of fragments. It, such as it is, can be
measured and placed in abeyance for the time
being by putting the patient under an anzsthetic.

5. That the method of splinting fractures of the
lower extremities had, up to that time, been placed
upon a false basis from the principles entailed in
the application of the vertical foot-piece.

Later I extended my observations to the varieties
of fractures which result from excessive forcible
abduction of the foot, which are usually described
by surgeons as Pott’s fractures, and I found that
these were followed by results which were, as a
rule, more disastrous than almost any class of
fracture of the lower extremity. On cutting down
on the fragments of the fibula and exposing them
freely, and attempting to restore them to their
normal relationship by the methods of manipulation
described as efficient for the purpose, it was at once
obvious that it was impossible to reconstitute the
bone in this manner, and that nothing short of the
elevation of the fragments and their forcible appo-
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he knew from personal knowledge of the dis-
advantages which result from the usual treatment
of fractures, in a letter in the same copy of the
‘ Lancet.’

I expected and experienced opposition in two
directions. I believed that many surgeons would
say that the statements I had made as to the bad
results obtained by treatment of fractures by
manipulation and by splinting were very much
exaggerated, and that they were able to succeed in
restoring the broken bone to its original form, and
that the mechanics of their patients and their
wage-earning capacity were but slightly, if at all,
affected in consequence of the accident ; also that
they would substantiate this by the production of
the subsequent history of cases that had been
under their care, and which I presumed would be
obtained with little difficulty.

In order to meet this objection I made very
extensive inquiries of medical men practising
largely among the labouring classes, of instrument
makers, of large employers of many kinds oflabour,
of the labourers themselves, and of those who have
to do with assisting the poor both inside and out-
side our infirmaries. To supply my observations by
independent evidence, I asked two of my house
surgeons, Messrs. Steward and Beddoe, and two
dressers, Messrs. Roberts and Clapton, all keen and
absolutely reliable men, to see and investigate as
many of these cases as they could. These gentle-
men kindly did so, and furnished me with most
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as his statements and arguments seem to me
to prove rather than negative my views on
the treatment of fractures. He says: * The
technical difficulties of dealing with a bad frac-
ture are almost too numerous to mention, but
I will support Mr. Lane when I fearlessly assert
that the majority of students and medical men
ignore the subject, or give it such scant attention
that the ultimate results of fractures are too often
deplorably bad. Actions for malpractice in the
treatment of fractures are still too common, and a
badly united broken leg leading to lameness and
deformity 1s a lasting advertisement of incapacity
to the surgeon who is so unfortunate as to be
responsible.” I do not remember ever having
stated “that the majority of students and medical
men ignore the subject, or give it such scant
attention that the ultimate results of fractures are
too often deplorably bad ;” nor do I accept the
assumption of cause and effect contained in these
words as correct. And again : *“ If infinite pains and
trouble be taken over even oblique fractures, the
results are far different from what Mr. Lane would
lead us to believe ; and the results of private prac-
tice treatment by careful surgeons would probably
show, in the vast majority of cases, excellent
results without any operative interference. I here
speak largely from my own experience.”

Now as to how this is to be effected is shown
by the following extract from Mr. Marmaduke
Sheild’s lecture, which I quote at length in order
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and the limb should be inspected daily, the most
scrupulous care as to application of the splints and
position being observed. In a month or five weeks
leather splints with straps and buckles should be
applied. These must be made by a skilled instru-
ment maker. Towards the sixth week the bones
will be firmly uniting, and the limb should be daily
taken out of its leather case and gently massaged.
The ankle and knee should receive especial
attention, being rubbed and moved; as union
progresses massage and movement are executed
more vigorously. It is especially important that
all mogpements, as those of abduction and adduc-
tion of the foot, should be carried out. This
necessitates the movement in their sheaths of the
tendons round the ankle. Hot douches of sea
water are also most beneficial. In bad cases
massage has to be kept up for at least six weeks to
two months, and I affirm very strongly that in the
after treatment, which is generally quite ignored,
lies largely the successful results or otherwise if
bad fractures.

¢ Should the ankle or knee be stiff, movements
~ under gas should be at once instituted. In a frac-
ture near a joint, such as a bad Pott’s fracture,
the treatment is essentially the same, except that
about the tenth day the foot is encased in a care-
fully applied plaster apparatus, the patient being
deeply anwsthetised and the parts held in proper
position by an assistant until the plaster is firm.
The foot must be at right angles to the leg, and a
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who treats the case carefully for some two or more
months. He wisely avoids any statement as to the
necessity of bringing the broken ends into accu-
rate apposition, or of restoring the bone to its
original form. Allowing the statements to be true,
my experience would lead me to conclude that as
there are many surgeons who possess in a high
degree of development the qualities that would
appear to command success in the treatment of
these fractures, their frequent failures must be due
to their not taking sufficient pains for a sufficient
length of time. Now, if the highly accomplished
few fail so frequently by the use of such methods,
what can the majority hope for? A careful exa-
mination of the cases that have come under my care
have unfortunately not shown that the result bears
any very definite relation to the skill, dexterity, or
carefulness of the surgeon.

I must leave you to decide how far in your
opinion Mr. Sheild is justified in continuing to
apply the principle, or the want of principle,
involved in the use of the vertical footpiece, solely
on the ground that he fancies he has obtained
such good results with it, when it has been clearly
shown to be mechanically false, and productive of
displacement. It is quite open to him to try to
demonstrate that the statements and arguments I
used are incorrect, since these observations can be
readily made on the living and dead body. Should
he succeed in satisfying himself and us in this
manner as to the correctness of the mechanics he
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argument, which is put forward with all the know-
ledge and experience gained by a most able and
distinguished surgeon in a large general hospital.

The following remarks are extracted from his
lecture :—

“1I would remind you how important it is, in
fractures of the leg particularly, that the fracture
should be set thoroughly and accurately. Of
course, I know well that there are many difficulties.
Immediately after the accident all the muscles of
the limb are more or less in a state of spasm, and
tend, therefore, fo pull the bones into abnormal
Posttions ; but that state of spasm passes off in
the course of a few hours, and you can generally
manage wWith care and patience fo put the limb info
a proper position, and unless that is done, and done
accurately, the surgeon has not treated the case
properly. Looking at this specimen from the
museum, you can see that there has been a fracture
of both the tibia and fibula, and the probability is
that they were broken by direct violence, because
the fractures are nearly opposite one another,
whereas if the accident had occurred from indirect
violence the fracture of the fibula would have
taken place higher up. I therefore think that we
should be right in saying that this was a case
of direct violence, causing, as you can see, very
considerable displacement.”

“The lower fragment of the tibia passing behind
the upper fragment, union in this case has been
very complete, abundance of callus having been
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apposition, and no one would hesitate to push the
bone out of the wound and saw off such a pro-
jecting spiculum. In cases of compound fracture,
where you find, the moment after you have set the
limb, that the bones become displaced again, it
would be quite within the bounds of good surgery
to divide the tendo Achillis subcutaneously, or to
drill the two fragments and put in pegs or screws
to hold the bones together ; and I may say that
this method of pegging or screwing has been
recommended by an enterprising surgeon not only
for compound, but also for simple fractures. ASu#
I cannot conceive how anybody can believe that it
is justifiable to convert a simple into a compound
fracture ; and of this I am quite certain, that the
majority of surgeons, for the present, will remain
content with the usual methods of treatment.”

As you see, Mr. Christopher Heath has no hesi-
tation in asserting /zow émportant it s, in a fracture
of the leg particularly, that the fracture should be
set thovoughly and accurately ; and unless that is
done, and done accurately, the surgeon has not treated
the case properly. 1 heartily agree asto the cor-
rectness of this teaching, but I would assert
without the slightest hesitation that it cannot be
brought about by manipulation in the case of
simple oblique fractures of the lower extremity.
Such fractures form a very large proportion of in-
juries to the leg. It may be done in compound
fractures in which the opening in the skin and ad-
jacent soft parts has been sufficiently large to
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allow of the free discharge of blood. Curiously
enough, both these surgeons, as do surgeons gene-
rally, regard the spasmodic contraction of muscles as
being the important obstacle to restitution of the bone
to its normal form. This, however, would exist in
at least as great a degree in compound fractures
as in the simple ones. The difficulty of replacing
the bones in the former is small as compared with
that present in the latter. Since Mr, Christopher
Heath says that * the state of spasm passes off in
the course of a few hours,” it can offer but a very
temporary obstacle. But I have found that the
difficulty experienced in effecting reduction increases
rapidly with the inflammatory changes that take
place in the soft parts about the fractures, ILet us
go back to Mr. Marmaduke Sheild’s paper, and see
what he says about it. These are his words:—
“ Mr. Lane’s second point, that the shortening is
due to hamorrhagic effusion and inflammation
rather than to muscular contraction, seems to me
hardly proved. J[ndeed, I cannot but hold that
the contrary is the case, seeing the remarkable
manner in which great shortening and deformity
can be reduced under deep ether an=sthesia.
This I have witnessed so often that I cannot be
mistaken. Should the parts be left displaced for
weeks or months until structural softening of the
muscles occurs from the organisation of inflamma-
tory material, I could then understand the im-
mense resistance encountered by Mr. Lane, but
this with ordinary careful treatment should not
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occur. Though muscular contraction may have
been overrated in producing the deformity
fracture, I feel sure that the consideration and
treatment of it in practice is of the greatest im-
portance.” If Mr, Sheild does not consider that
hemorrhagic effusion and inflammation are the
forces opposing restitution of the fragments, why
does he postpone the “setting” until the inflam-
matory effusion has to some extent subsided, and
the blood is beginning to be absorbed ? It seems
to me that such success as he obtained is due to
an unconscious recognition of what I have clearly
demonstrated. These two gentlemen appear to
have very different views about the manner in which
the same cause acts. They both assert that spas-
modic muscular contraction is the important ob-
stacle to reconstitution of the fractured bone,
How does this knowledge guide them in their
treatment? Mr. Christopher Heath considers
that ¢ the spasmodic muscular contraction passes
off in a few hours,” and presumably he postpones
placing the fragments in accurate apposition till
such time has elapsed, and then does it, as he
supposes, effectually and at once.

Mr. Marmaduke Sheild states that *’ the spas-
modic contraction of muscles subsides markedly
in a week or ten days,” when he proceeds *to
get the fracture into good position.” It would
appear, however, that some factor exerts an in-
fluence considerably beyond this period from the
constant attention the fracture requires. Now
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found the most suitable and effective means for
bringing the fragments into accurate apposition,
and for retaining them there till you have con-
nected the bones. A modification of the ordinary

Fig. 1. Fig. 2.

lion forceps has been devised by Mr. Peters (Figs.
1 and 2). It is of such a form that holes may
be drilled through the blades in almost any
direction, obviating the difficulty one so often
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Fig. 3 is a skiagram made for me by Messrs. Watson and
Sons, of High Holborn, and shows very well the spike-like
extremities of the fragments, and the dnguhr intervals in
which they must be returned. The bones were placed in
as good position as was possible, and were fastened securely
on a splint. A careful study of this fracture will serve to
convince one not only of the impossibility of restoring the
bone to its normal form by manipulation and splints, but
also of the great difficulty which is frequently experienced
in doing so when the fragments are freely exposed by an

operation.
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to 21 inches, and of two gauges. They differ in
construction from the ordinary wood screw,
although of the same type, being made of steel
with a smaller barrel and head, the edges of the
latter being rounded off. They are silver-plated
to prevent their rusting. The awls for perforating
the bone are made in two sizes, one for each
gauge of screw. There are also two sizes of
rimers to enlarge the opening to carry the shank
or barrel of the screw. It is hardly necessary for
me to call attention to the importance of riming
the aperture in the proximal plane of compact
tissue carefully to avoid splitting of the bone and
consequent loss of approximating power resulting
from a lack of support at the point from which
the head takes its bearing. As a rule it is
safer to use wire than a screw in these fractures
of the tibia, for the reason that unless the greatest
care is taken in using a drill of suitable size, and
in riming the proximal layer of compact tissue to
fit the barrel of the particular screw, fissuring of
the fragments may result. It would seem advis-
able, before the surgeon uses a screw for this
purpose on the living subject, that he should make
himself thoroughly familiar with its mechanics and
with its mode of application in the recent bone.
In some cases the fragments are found to be
fissured or comminuted, and in such application
of the screw is often very difficult. The surgeon
must remember that the screw is by far the best
means by which the surfaces can be retained
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accurately and immoveably in apposition; and
that if there is a very great tendency to separation
of the fragments, he must make use of it if
possible, either alone or in combination with
wire. If he cannot use a screw, or if, once apposi-
tion has been secured, there is then little tendency
to displacement owing to accuracy of fit, he
should employ wire, The surgeon must not
expect that any of what goes by the name of cal/us
will form about the fracture of a bone treated
successfully in this manner. It is not deposited
about the broken ends when the bone is restored
to its normal form, and the fractured surfaces are
retained in firm and accurate apposition. The
presence of callus indicates imperfect apposition
or a want of complete fixation, both evidences of
an unsatisfactory surgery. It is very useful in the
savage, and in the lower animal, but is a dis-
advantage in members of a civilised community,
since it can only exist with unskilled work.

I have made no reference to what is called
“pegging” of fragments, as I know no circum-
stances under which such an unsatisfactory method
can be applicable.

In the group of injuries comprised under the
term Pott’s fractures the surgeon will find that
unless the fracture runs through the attachment of
the interosseous ligament the lower fragment can-
not be materially influenced by such movements
of adduction of the foot as are made use of for the
purpose by surgeons generally, and the broken
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transverse axis of pelvic rotation, and so over-
extends the hip-joint. It falls in front of the trans-
verse axis, around which the lower end of the

Fig. 8 shows a typical example of the fixation of the
symmetrical posture of rest of the trunk.

femur rotates at the knee, over-extending this joint
also.

This I have endeavoured to indicate diagram-
matically. A B represents the pelvis, ¢ the lumbo-
sacral, D the sacro-iliac, £ the combined lumbar
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relationship is retained by a sequence of contrac-
tions of the muscles controlling the movements of
the pelvis on the femur. That the positions of
activity in the erect posture may be assumed satis-
factorily it is necessary that it be possible to bring
the point in the sacrum through which the super-
jacent weight of the trunk is transmitted into the
same vertical transverse plane as that occupied by
the hip-joint, which must be of such a nature
as to permit no vertical play of opposing bony
surfaces, but shall, on the other hand, allow of
the direct transmission of force from the innominate
bone to the upper end of the femur. It is also
requisite that this joint shall permit of rotation
of the pelvis around the transverse axis passing
through it.

In Fig. 1o this attitude is illustrated diagram-
matically. The ligament of the hip-joint, A H, is
relaxed, and the several articulations are in a
position of considerable extension,

When the individual passes from the symmetrical
position of rest of the trunk to the asymmetrical
resting posture, in addition to this rotation of the
pelvis around the transverse axis of pelvic rotation
which was associated with the former we have a
rotation of it around an anterior posterior axis, the
pelvis dropping on the side of the flexed limb.
This rotation is controlled chiefly by the anterior
ligaments of the hip-joint on which the body is
supported, and by other structures, performing the
function of ligaments, the weight of the trunk






240

By compensating for the shortening the move-
ments of the pelvis and spine are restored to their
normal character.

“Lordosis ” is a term used by surgeons to com-
prise various conditions of over-extension of the
sacro-iliac, lumbo-sacral and lumbar joints pro-
duced either by an excessive rotation of the pelvis
around the normal or other transverse axis in such
a direction as to effect a symmetrical over-ex-
tension of the above-mentioned articulations, or
asymmetrically having associated with it a rotation
of the pelvis around an antero-posterior axis, It
1s one of those unscientific, unmeaning terms
wanting in definition and precision like scoliosis,
lateral curvature, kyphosis, flat-foot, and numbers
of others which ought not to be used by a pro-
fession pretending to be scientific.

In the erect position the femur of the shorter
limb occupies, as regards the pelvis, a position of
flexion and abduction, the amount of rotation of
the pelvis around the two axes varying directly
with the differences in the length of the limb.

This extension of the lumbar, lumbo-sacral, and
sacro-iliac joints, with the abduccion of the lumbar
and lumbo-sacral, if one might so describe the
lateral movements of these structures on each
other present in acquired inequality of the lengths
of the legs, may be lessened in great part by com-
pensating for the shortening.

When the head of the bone or the upper end of
the femur is ankylosed to the dorsum ilii above
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there was much deformity consequent upon the
alteration in the mechanics of the part.

It appeared to me that the dorsal displacement
of the upper end of the femur had resulted from
the misplaced activity of the surgeon, who by the
principle involved in the use of the vertical foot-
piece so rotated the femur inwards as necessarily
to produce what was practically a dorsal dislo-
cation, This I have explained fully to you in
lectures on the treatment of fractures.

A few of these people appeared to have been
sufficiently fortunate as to have escaped surgical
treatment, or if they came under observation, were
not subjected to the routine methods, and their
legs were allowed to fall into a position of external
rotation, so that the foot rested by its outer aspect
on the bed. In these cases the stump of the neck
formed with the ilium immediately beneath the
anterior inferior spinous process a secure joint
which allowed of no vertical movement of the
bones cn one another,

The condition of their bones and soft parts
showed that the interference with the mechanics
brought about by the formation of this new joint
in front of and above the normal one was very
much less than in the other case, and that the
individual was able to continue some arduous and
laborious pursuits in spite of it, more or less satis-
factorily.

When the shortening was compensated for by
the use of a thick sole, there was very slight
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reverse of that which takes place after compensation
for shortening is made with a joint on the dorsum
ilii, and the lumbar, lumbo-sacral, and sacro-iliac
joints are slightly flexed. The only discomfort
from which such a patient suffers is the inability
to move the thigh upon the pelvis with any great
freedom ; but this is a small trouble as compared
to the mechanical disability of the patient who has
a loose and insecure joint behind and above the
acetabulum, such as exists in one variety of con-
genital dorsal dislocation of the hip-joint, in many
cases of acquired dorsal dislocation, and in some
forms of dorsal dislocation resulting from disease
of the hip-joint.

Any attempt to compensate for the shortening
in the latter deformity increases the amount of
what is called * lordosis,” which I have shown you
is an over-extension of the lumbar, lumbo-sacral,
and sacro-iliac joints, a position of great insecurity
and mechanical disability. This occurs because
the dorsal joint is situated behind the transverse
axis of pelvic rotation, and in consequence the
pelvis cannot be made to rotate satisfactorily
around an antero-posterior axis.

Compensation for shortening throws an addi-
tional strain on a joint which is already insecure,
and tends to increase its mobility in a vertical
plane, together with the deformity and insecurity
which result from it. This is well seen in that
variety of congenital dislocation of the head of the
femur upwards and backwards on the dorsum ilii.
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since the form of a bone varies with its function
or physiology. There was a complete capsule
attached both to the femur and to the innominate
bones, whose areas of insertion corresponded more
or less with the normal. The arrangement of
the fibres was also very similar, since it was thickest
above and in front, and thinnest below and behind ;
in other words, the structure and strength of its
several parts varied directly with the strain sus-
tained habitually by them. It differed from the
normal capsule chiefly in its greater length and
thickness. The ligamentum teres presented similar
conditions of elongation and hypertrophy.

On manipulating the leg, as during locomotion,
it was clear that the capsule and ligamentum teres
were the sole means by which the weight of the
body was transmitted to the dislocated limb, and
that the excessive strain thrown habitually upon
these ligaments was responsible for their elongation
and hypertrophy.

In but very few of these cases was there a nor-
mal or anything approaching a normal acetabulum,
and no amount of cutting rendered it possible to
replace the head of the femur in a cavity corre-
sponding to the position of the acetabulum.

Very rarely an acetabular cavity was present, into
which, after freely dividing the restraining struc-
tures, it was possible to replace the head of the
femur, and to retain it there by means of wire
sutures passing through the margin of the acetabu-
lum and the capsular ligament. Even in the same
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the reason that the anterior ligament affords in the
large majority of cases a means by which the head
can be retained securely in position.

You will readily recognise the importance of
performing every detail of this operation carefully,
and of attending to it till a new ball-and-socket
joint has been developed by systematic movements
extending over a variable but considerable period.
Any failure to obtain a good moveable joint is due
to insufficient movement after the operation, pro-
viding that it has been properly performed.

In choosing the time to operate I would be
guided by the knowledge of the following law,
which I think is true. ZVe younger the subject the
sooner is a new joint developed, and the more perfect
are the structure and mechanism of the articulation
evolved.

I cannot impress the importance of this too
much upon you. Unfortunately there is a mis-
taken idea that young children bear operations
badly. Nothing can be more untrue. This
cannot be better illustrated than by the operation
of cleft palate, to which I called your attention
recently. The only obstacle that early life affords
is the comparative difficulty of securing cleanliness.
Remember, then, that if you want fo obtain a
moveable joint in any condition whatever, the earlier
you operate the better will be the result,

In cases of acquired dorsal dislocation of the
hip in childhood the mechanical conditions are
similar, though more marked, owing to the greater
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of limited movement of the bones on one another,
or. of practically no movement whatever. You
are, unfortunately, very familiar with these cases,

Fig. 12 shows the thigh flexed and abducted.

and are well aware of the great mechanical de-
preciation that results from this deformity.
These cases I treat on precisely the same
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principle as the last. You must remember that
as there is very rarely any useful anterior ligament
present, the head of the bone must be retained

Fig. 13 shows the thigh flexed.

in position by means of wire till a new joint has
been evolved, when the wire can be removed.
Also that there is much more destruction of the
head and the neck of the femur, and latent
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organi_sms may be exposed. Any ‘tubercular
material should be carefully looked for and

Fig. 14 shows the trunk supported- securely on the new
joint, the pelvis being retained in a symmetrical
position.

-

eradicated, and the child should be put upon
some germicidal treatment, I use for this pur-
pose mercury, arsenic, and the i1odides of ammo-
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- nium, sodium and potassium, the dose of arsenic
" being steadily increased. On this subject I would

Fig. 15 shows the amount of adduction of which the
hip-joint is capable in the erect posture.

refer you to an earlier lecture on tubercular disease
of joints in the ¢ Clinical Journal,’ July 4th, 1894.
The procedure is indicated by the following

Lane : Leciures, I7
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case. L. H—, ®t, 9 years, was operated on on
May 6th, 1897. Three and a half years before
he fell out of a van, and has been lame and in
pain ever since. The left leg was two inches

Fig. 16.

shorter than its fellow, the upper end of the femur
was dislocated upwards and backwards on the
dorsum ilii, the thigh was flexed and adducted,
and movement was very limited and painful.
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Extensive disease was found, and a sequestrum
was removed. The neck of the femur was freed

from disease, and was suitably trimmed. It was
then secured by wire passing through it, and a

Fig. 17,

cavity cut in and beneath the anterior inferior
spinous process. The acetabular cavity, or rather
the place corresponding to it, was rendered as
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presence causes the progressive absorption and
destruction of the wall of the cavity. In this way
the dura mater of either fossa, with the lateral
sinus, may be exposed, and form a portion of the
boundary of the enlarged antral cavity.

1o. That the antrum, as it increases its area,
encroaches more or less upon the mastoid bone,
and may establish communication with the mastoid
cells if they exist in a high degree of development,
these also becoming filled with a material similar
to that which is present in the antrum. If,
however, the antrum before it had become in-
flamed was in communication with mastoid cells,
the latter of course would participate simul-
taneously in the inflammatory process.

11, That if the antral cavity be much enlarged,
it is perfectly hopeless to attempt, with safety, to
clear it of its foul, tenacious, thick contents by any
process of irrigation or operation through the
external auditory meatus ; and even if it were pos-
sible to do this it would be only a matter of a few
days or weeks before the antrum had again
become choked with decomposing secretion,

r2. That while the enlarged antrum 1s filled
with its irritating contents, aérial conduction may
be partly or completely absent, and that within a
few days after the operation of antrectomy and
cleansing the middle ear, though the patient may
have been absolutely deaf in that ear for more
than twenty years, ordinary conversation will be
heard readily. In such a condition it is just a







































