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PATHOLOGY 33

was some vaso-motor disturbance in the limb.
Professor Lucas-Championniere refers somewhat
indefinitely to such a possibility, and this is,
as I think, the one tenable explanation of the
origin of cedema after fracture of the lower
end of the Radius. Taking only those cases
where reduction has been practised, experience
has led the writer to expect that if the patient
is an aged woman the cedema will be greater
than if she is in the prime of life ; while in
children the so-called separation of the lower
epiphysis of the Radius causes only a very
transitory swelling, in spite of the fact that the
displacement 1is usually great and reduction
effected only by considerable force. If, as I
understand to be the case, vaso-motor disturbance
is transitory in children and prolonged in the
aged, we have here an explanation of the cedema
seen after these fractures which covers the
clinical facts more readily than any of those
quoted. Further reference will be made to this
subject when we come to consider the results
obtained by massage.

We are now in a position to contrast the two
methods of treatment, massage versus immobili-
sation. If massage is applied early the edema
18 never so intense as when there is delay, and
the rapidity with which it disappears is striking.

D
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pathology teaches that repair after injury is more
rapid where there is a generous supply of blood
than where the supply is poor. An illustration
of this law appears when we proceed to treat
fractures of the Humerus.

Crepitus is felt, as a rule, up to the twelfth
day after a fracture through the shaft; but it
has usually disappeared completely by the end
of a week when the surgical neck is involved,
although the bone in this position has a wider
cross-section. This more rapid union can only
be attributed to the greater vascularity of the
upper end of the bone as compared with the
middle.  Such relative rapidity of union is
found in the case of all long bones; and accounts,
in part at any rate, for the fact that fractures of
the Clavicle, a bone where the vascularity is
particularly good, rarely fail to unite, while
“fractures of the ribs, where the same condition
obtains, never fail to do so. Another example
is furnished by fractures of both fore-arm bones,
the Radius, the lower end of which 1s more
vascular than the corresponding point on the
Ulna, being invariably found to unite several
days the earlier of the two.

If this be the true explanation, it follows that
a broken bone will unite more rapidly in a limb
where the circulation has been restored by
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massage than in one where the enfeeblement of
circulation is allowed to persist. That the callus
ossifies more quickly I have been able in some
measure to prove by radiography.  Ossified
callus is not, as a rule, seen on a skiagram before
the end of the fourth, or even of the fifth, week.
Several cases treated by massage have displayed
such ossification in an advanced stage at the end
of three weeks.

In all probability the rapidity of the forma-
tion and ossification of callus is due largely
to mobilisation, but, be that as it .may, the
fact is incontestable that callus is formed more
rapidly when movement is allowed than when it
1s withheld.

[t must be clearly understood that the move-
ment referred to is not movement deliberately
imparted to the fragments at the site of fracture,
but movement imparted to neighbouring joints,
and thereby to the muscles and soft structures
immediately adjacent to the fracture; that is,
the so-called * internal massage.” Incidentally,
some movement is imparted to the bony frag-
ments and the fractured surfaces are thus made
to grate on each other : it is so that crepitus is
occasionally felt. But this movement is in-
cidental, being the inevitable result of treatment.
Far from being obtained deliberately, it is rather
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tailed into each other with the utmost nicety, the
result being that « play ” between the fragments
was practically abolished. A long plate was
applied, and the screws were well away from
the region of callus-formation. At the time of
writing, some six months after operation, the
bone is showing obvious signs of bending. Had
the operation been less successful ; had immobility
been less perfect ; had the operation been per-
formed at a later date when the young callus-
formation was well advanced ; had the screws
even been in a position to act as a foreign body
in the growing callus—then the callus formed
would have been greater in quantity and better
in quality, and the subsequent bending would
never have taken place.

A “weak union” and bending at the sight of
union are no uncommon features of fracture-cases
which have been treated on the usual lines ; yet
not one of four hundred odd cases treated by
movement and massage has presented the smallest
indication of danger in these directions. Not a
few have, on the other hand, displayed a marked
formation of superabundant callus, of a quality
beyond reproach.

Professor Lucas-Championniere goes so far as
to affirm that some movement is essential to the
formation of healthy callus, basing his opinion
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throughout the circumference of the bone,
which, together with the lateral plate, effectively
prevents all movement, unless it be a tendency
to gape on the side of the bone remote from
the plate. These cases, however, are of the
type in which the callus formed is small in
quantity and meagre in quality, permitting such
sequele as bending at the site of union.

The amount of movement between the
fragments of a broken bone which is beneficial
is very small ; and fixation by operative means,
if not absolute, allows a sufficiency of movement
for the formation of healthy callus. Hence the
success of many operation cases.

But it is indisputable that callus, satisfactory
in quality and quantity, may be formed after
operation in spite of absolute fixation. This
admission does not detract from the value of the
evidence adduced to show that mobility 1s
beneficial to the formation of healthy callus ;
since, in operation cases, other factors are present
which materially affect the callus-formation.
We may compare the fine granulation tissue, the
precursor of true callus, to embryonic tissue,
and it is a matter of common knowledge that
such tissue responds to mechanical stimulation
by enormous ac{tivity. At operation, if per-
formed some time after fracture, this granulation
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In the series of cases which 1 quote, little
more than 1°/, cases of re-fracture are r'cpc}rtud.
One such was the result of a railway accident,
the patient being crushed against a brick wall by
some railway trucks during shunting operations
—a more severe injury than that which caused
the original fracture ; a second occurred as
the result of the patient, a young boy, being
knocked off a door-step into the middle of the
road by a drunken man ; while a third, a case
of fractured Olecranon, was due to crass
stupidity and a deliberate disregard of repeated
warning against resumption of work (as a
painter) within a fortnight of fracture.

A fourth case of re-fracture recorded was that
of a little girl of seven. Originally she had
broken her Ulna, and some weeks later she
returned for treatment with a complete fracture
of Radius as well as fracture through the old
callus of the Ulna. The last case was that of
another little. girl, who had sustained a green-
stick fracture of both bones of the fore-arm.
She had been brought up for the last time a
fortnight after the accident, when her parents
apparently thought she had received sufficient
treatment. Abuse of early freedom led to

disaster.,
Two other cases suffered re-fracture whilst



PATHOLOGY 47

still under treatment. One case, that of fracture
of the surgical neck of the Humerus, was due to
a fall in getting out of a bath during the third
week of treatment, recovery being delayed only
to a trifling extent ; in the other, union had just
taken place in both fore-arm bones, when the
patient met with a street accident. He was still
wearing anterior and posterior splints.

It is, therefore, fair to say that massage
treatment has never been responsible for a single
case of re-fracture in over four hundred con-
secutive cases, as it can hardly be that any
precautions would have prevented fracture in
the cases where it occurred ; unless, indeed, the
Olecranon had been wired. The conclusion is
that return cases will be of great rarity provided
the precautions mentioned elsewhere are heeded ;
these being disregarded the percentage would
doubtless be increased, and the 1impression
created that the callus formed has been of poor
quality and that “cases of re-fracture are not
uncommon.”  Professor Lucas-Championniere
states that one of the most striking features in
the review of his fracture cases is “the extreme
rarity of the return of patients.”

The inference that mobilisation aids the
formation of callus 1is irresistible. Further
clinical evidence, however, may not be out
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of place, as the truth of this statement has been
in dispute for many years.

In the first place, callus is invariably formed
in excess after fracture of a rib, It may be urged
that this is due to the extreme vascularity of the
bone ; but a rib is not more vascular than is
a long bone at its extremities, and yet this excess
1s never seen in such cases as those of fracture
of the surgical neck of the Humerus.

The second piece of evidence was gained
as the result of a personal experience not, in
its early stages, altogether happy. When the
treatment of fractures first became part of my
work as a house-officer, I was in constant
suspense lest the fractures of the lower end
of the Humerus in children should lead, as T had
so often seen happen previously, to permanent
impairment of function. Having resolved that
movement should be applied freely, to ensure
the absence of adhesions round and in the joint,
I was delighted day by day to find free move-
ment possible. Bat, to my disgust, about the
third week the range of movement would grow
less and less, the pain attending the movement
correspondingly increasing ; until, by the end
of the fourth week, the movements were as
limited as I had previously seen them as the
result of prolonged immobilisation. The limita-
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tion was due to an excessive formation of callus.
I am thankful to be able to add that, owing to
a most protracted treatment, in two of these
cases resorption took place until the children
were in possession of useful, if imperfect, limbs.
I trust that so it was also with a third child,
whose parents left the neighbourhood before
treatment was completed. During my first visit
to Paris to study Professor Lucas-Championniere’s
methods I was able to discuss these cases with
him. He showed me that the excess of callus
had been due to excess of zeal, or, in other
words, to an over-dose of mobilisation. Since
that time I have greatly reduced the dose, the
result being most satisfactory.

Finally, definite histological and pathological
proof of the value of movement on the forma-
tion of callus has been provided by MM. Cornil
and Coudray, who im;estigated the subject
experimentally in animals. Professor Lucas-
Championniere has summarised their conclusions
as follows :—

(1) Movements given to prevent the formation
of callus failed, and led to increased formation :

(2) If immobilisation was practised, union
took place more slowly :

(3) To prevent union it was necessary to

submit the fragments to an angular movement
D
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granulations is broken by the movements, when
true union may be said to have taken place.
Thus far union may be considered as complete
a fortnight or more before any evidence of
union is discernible by means of the X-rays.
From this time onwards mobilisation ceases to
play any part in the process of repair of the
bone, except in so far as it assists the massage
in restoring the circulation and the vitality of
the limb. It is obvious that when force is used
the granulations will be broken down daily for
a longer period than if the movements are
performed with the care and gentleness ad-
vocated in these pages. The result is that
more and more granulation tissue is laid down,
and this, being subsequently transformed into
callus, is the origin of excessive callus-
formation. It is for this reason that the
ordinary methods of massage are discounten-
anced in the treatment of fractures, as entailing
too great an amount of movement between
the fragments during the actual process of the
massage.

Turning now to the limb in splints, we find
that the circulation is deficient, and the granula-
tions formed are, as a result, few in number
and poor in quality. These are broken by some
movement, and local irritation doubtless follows.
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Fig. 1.'—Section of Muscle about six months
after severe 'Lll_iur].'. The bundlez of muscular
hbres are separated by thick masses of white
hbrous tissue,

FiG. 2.—Section similar to that shown in Fig. 1,
the injured part in this case having been treated
by massage. The white fibrous tissue separa-
ting the bundles of muscle fibres is normal in
quantity.

I The first four I'|;_:1|_1'-,:,-; are ]'1_‘]'||_'|:||_I_‘,i_'|_'l::|.| t-:: kind |u-]'|||i:~_~.'u||], fromm Prof,
Lucas-Championniere’s book ** Traitement des fractures mpar le massage et
k L g
la molilisation,
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(2) Within the epineurium several un-
stained masses were to be seen, apparently
due to hyperplasia of the tissue around the
minute vessels of the nerve; the epineurium

FiG. 4.—Section similar to that shown in Fig. 3, the injured part having
been treated by massage.
d. Normal perineurium.
£. Normal axis-cylinders.

itself was greatly thickened, and the axis-

cylinders were compressed and shrunken.

The vessels and nerves, as seen in the massaged
tissues, appeared to be normal in all respects (see

Fig. 4).
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be afforded by an untorn periosteum, which, if
of sufficient strength to withstand the forces
mentioned, will also serve to maintain perfect
apposition during the manipulations involved by
treatment with mobilisation and massage.

When there is displacement of the fragments
after fracture, the latter treatment will often
produce a more perfect restitution of the form of
the bone than the time-honoured treatment can
effect. Indeed, as Sir William Bennett has it,
“ the ease with which a difficult fracture can be
manipulated after it has been subjected to a
gentle, smooth rubbing is a revelation to those
who have had no experience in the matter.”

But massage treatment enables us to go even
further than this, for its effect does not cease
with the reduction of the deformity : the
beneficent effect remains, and the deformity, in
many cases, does not recur. Thus, in cases of
fracture of both bones of the forearm, when
deformity has been reduced under an anasthetic
and the most rigorous splintage has been applied,
it is quite a common event to discover, whether
clinically or as the result of radiography, a
persistent deformity. This it is frequently
possible to correct painlessly by massage, and,
almost as frequently, to obliterate it for good.
In such cases, had treatment by immobilisation
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sharp point immediately under the surface of
the unbroken skin, it will, if let alone, cause the
skin to slough. If the deformity be reduced and
rigorous splintage applied, what indication 1s
there that the deformity has failed to recur ? If
the fracture is treated by massage, the deformity
is less likely to recur : should it do so, it will at
once be noted and corrected.

The two most striking instances which I have
observed of recurrence of deformity after reduc-
tion and the application of splints happened in
cases of fracture of the Humerus.

The first was the case of a boy who had
sustained a fracture of the surgical neck of his
Humerus. The deformity had been reduced and
splintage applied. I saw him two days later,
when there was an obvious, sharp, angular
deformity inwards at the site of fracture. This
was confirmed by radiography. He was then
treated by mobilisation and massage daily. On
the seventh day after fracture the angle could
not be discovered clinically, while five days
later I was able to note that movements at the
shoulder were perfect with the exception of a
slight limitation of full abduction and a slight
degree of rotation. Eight days after fracture he
was dressed in his ordinary clothes and told to
use his fore-arm and hand.

¥
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The second case was that of a shunter whose
arm had been caught between the buffers of
two railway-trucks as they came together ; the
result being a comminuted fracture of the lower
part of the Humerus. After an anasthetic,
reduction, and splintage, an X-ray photograph
showed the presence of an angle at the site of
fracture. The next day the arm was enormously
enlarged and considerably shortened, owing to
the over-lapping of the fragments. (This goes
to show to some extent that the return of the
deformity may be gradual.) It being one of my
early cases I little anticipated the result of
treatment, and therefore took no actual measure-
ments. There was intense pain, and the cdema
extended to the finger-tips. Many subcutaneous
blebs had formed, one being the size of the palm
of the hand, rendering treatment very difficult.
After some ten minutes of massage the pain had
almost disappeared, and we had the opportunity
of watching a most curious phenomenon. As
the posterior aspect of the limb was treated
it was noticed that the spasm of the triceps
was slowly wearing off, with the result that
the arm was seen to lengthen posteriorly (the
hand alone was supported in a sling) until it
became evident that there was a marked curve
with the convexity backwards. The anterior
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surface was then attacked, with the result that
the spasm of the muscles was relieved, while the
posterior curve slowly disappeared, till, finally,
the patient presented to us an obviously longer
and thinner arm than when treatment com-
menced. This process was repeated, to a less
extent, daily for three days, by which time
there was at any rate no apparent shortening.
An X-ray photograph taken three weeks after
fracture was accompanied by the report:—
“ Position satisfactory, some callus beginning to
ossify.” As the soft parts were in a condition
which rendered operation impossible no other
treatment could have brought about so satis-
factory a result. By the time operation mignt
have been performed with safety union was
complete and the patient ready to begin to use
his hand.

Even setting aside such cases as the above,
[ am able to state positively that, while mobili-
sation has many times played a part in bringing
about a more perfect apposition of the fragments
of a broken bone than had been obtained by
splintage, I have never yet seen it produce or
increase deformity.

As a last example of the power of massage
to reduce deformity we may notice those
fractures of the Olecranon in which there is

F 2






Fia. s.

P'hotograph of fractured Olecranon with wide separation of fragments, taken
after the first application of massage. Note the great swelling of the soft
parts. The patient was a woman aged 60o. She never wore a splint
and was discharged at the end of four weeks with perfect movement and
full strength.  (Cf. Figs. 6 and 7.)

!.:"r:!-" f;‘!'r'.:' ﬂ‘. 'E'H.






Fic. 6.
Same case as Fig. 5, taken about eighteen months after fracture. Clinically the

separation cannot be detected, and the photographs were taken in expectalion
of the possibility that bony union had occurred.

[ 7o face p. 68.






Another view of the limb shown in the two

previous fiigures., Note
e evenness of the shadow thrown by tl f
aspect of the 4,'”|-_|'.'|..
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deformity is attributed to the severity of the
fracture. If the splints are discarded earlier, the
same, or even a less marked, deformity, is liable
to be regarded as the result of their premature
removal. No patient has yet brought the latter
accusation against me personally ; and to antici-
pate is, perhaps, unjustifiable.

In attempting to estimate the amount of
deformity present after fracture, great care and
discrimination are called for in distinguishing
between actual deformity and what may be
termed ¢ pseudo-deformity.” The majority of
recent fractures appear on inspection to display
deformity, whether it is actually present or not,
owing to the almost instantaneous onset of
swelling and cedema. If deformity is in fact
present, these features tend to cause its extent
to be greatly exaggerated. It is impossible to
over-estimate the importance of making allow-
ance for the ¢ pseudo-deformity ” ; but not less
important is it to realise how, instantaneously
almost, it may make its appearance. This is
more especially the case after fracture in the
neighbourhood of a joint, the most favourable
situation for study of the phenomenon being the
region of the wrist after fracture through the
lowest inch of the Radius. While the remarks
that follow deal with fractures in this situation,
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the previous day. Before I began my earliest
experiments in the treatment by mobilisation
and massage, when X-ray examination had
revealed some trifling degree of deformity I
frequently yielded to the desire to correct it
under an anasthetic, only to be convinced at last
of the futility of the performance. Various
forms of crepitus, due in part, no doubt, to bony
crepitus but due also to the crepitus of the
teno-synovitis and traumatic arthritis, led to the
supposition that the deformity had been reduced.
In no single case did X-ray examination reveal
the most trivial alteration in the relative position
of the fragments. And no wonder, seeing that
I had only succeeded in aggravating the
condition in an attempt to reduce the swelling
of teno-synovitis by manipulation. Since that
time I have treated some eighty fractures of this
nature. ~ Now, as before, all cases present
deformity : the swelling and the deformity
subside together, and I have watched many a
wrist which has appeared to present gross
deformity slowly assume a shape so perfect that
any but close inspection might have failed to
detect that fracture had been sustained. Such
asthetic perfection, however, is not usual.

We thus see how true is Professor Lucas-
Championniére’s statement that surgeons often
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claim for themselves the credit of having caused
the disappearance of deformities, attributing it
to the reduction they have practised with so
much care; whereas, in reality, it is nothing
but the result of the ordinary course of events,
and the resolution of the swelling alone has
been the cause of the relative restoration of the
shape of the limb, which occurs, in the long
run, without surgical interference and often in
spite of it.”

The main reason why the results of treatment
by immobilisation compare so unfavourably
with those obtained by mobilisation and massage
is that the former method aims solely at curing
‘the bone lesion, and ignores the co-existing
injuries. Cases of fracture in which the injury
to bone is quite insignificant in comparison with
the injury done to other structures are very
common. A case in point would be a fracture
through the lowest inch of the Radius with no
displacement. Nothing can prevent the union
of the fragments: nothing but considerable
violence will cause displacement, except in
those rare cases where the lower fragment has
been freely mobile and has been replaced with
perfect accuracy. It may be called a trivial
accident, yet it is no uncommon event to find
in a Physical Exercise Department cases in
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which most serious results have followed the
treatment of such cases by immobilisation.
The reason is not far to seek. The broken bone
has been treated, the traumatic arthritis and teno-
synovitis have been neglected. The treatment
of fractures can never be carried out successfully
until it is recognised that in the very great
majority of cases union will take place in the
best possible position, not in spite of, but because
of a regulated dose of mobilisation; and there-
fore that the bony injury is of very secondary
importance as compared with the injury to
joints, ligaments, tendons and other structures
at the time of the accident, and to muscles by
prolonged subsequent immobilisation.  Union
between the fragments of a broken bone is
seldlom perfect, if considered purely from the
artistic standpoint, and any loss of mobility or of
strength is attributed to the bony deformity,
whereas it 1s largely due to treatment.

[ have been called upon to treat two fractures
through the lower third of the Humerus in
which the upper third of the lower fragment
could not be brought back from a position in
front of the lower end of the upper fragment.
The upper end of the lower fragment had,
apparently, ¢ button-holed ”  through the
periosteum. Operation having been refused in
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under the impression that the result to be
attained, functional utility, justifies the neglect
of deformity. There is reason to be proud of
success attending the treatment of such cases as
those of the two fractured Humeri mentioned
above, and of the fractures through the lowest
inch of the Radius with great displacement ;
but only because they show how excellent may
be the result of treatment under disadvantageous
circumstances ; circumstances, 1ndeed, under
which many a limb has been doomed formerly
to permanent impetence. Recovery in such
cases will compare favourably, no doubt, with
that obtained by operation if coupled with
subsequent prolonged 1mmobilisation ;  but,
equally there can be no doubt that results more
nearly approaching perfection could be obtained
by mobilisation and massage as a sequel to
operation. When operative procedure is called
for, it is impossible that treatment by mobilisa-
tion and massage alone can take its place with
equal success : it can only hold out hope of a
return of functional utility to an extent little
realised by those who have no experience in the
treatment by massage.

When functional utility is not restored after
fracture, the failure is commonly attributed to
the bony deformity which is rarely altogether
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which resists all attempts at reduction, even
under an anesthetic combined with massage,
and where contra-indications are lacking, then
the best result will be obtained by operation
followed by mobilisation and massage.

Mr. Arbuthnot Lane, in his < Operative
treatment of fractures,” appears to assign to
the failure to obtain perfect apposition of the
fragments credit for the many evils which so
frequently follow fracture treated on classical
lines. Now the claim preferred on behalf of
treatment by mobilisation and massage 1s not
that it restores perfect apposition of the frag-
ments, but only that by its means a more perfect
apposition 1s attained than by any other method
short of open operation. If Mr. Lane’s position
is impregnable then the treatment advocated in
these pages stands condemned.

The evidence which he adduces is so inter-
esting that I venture on a short résumé.

He quotes at length alterations in the
skeleton, primarily due to changes in the joints,
which are the result of various kinds of labour,
such as is performed by draymen, coal-trimmers,
shoe-makers and other workmen of different
types. These changes in the joints Mr. Lane
attributes to “the habitual transmission of a
force in certain specified directions over a long
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from fracture fails in his duty to his patient;
also that treatment by mobilisation and massage
affords the most favourable means to that end,
short of operation. But, however excellent
may be the reduction effected by this treatment,
it rarely attains perfection, and without per-
fection, if we are to accept Mr. Lane’s argument,
the patient is liable to all the horrors of osteo-
arthritis in the neighbouring joints. It 1s
necessary, therefore, to combat his argument if
the claims made for treatment by mobilisation
and massage are to be made good.

No answer is to be found in the literature : 1
am therefore compelled to be content to set
forth the result of personal reflection on the
subject, strengthened by the conviction that, were
the lack of perfect restoration of the outline of
a bone fraught with such evils as Mr. Lane
suggests, it would be impossible for Professor
Lucas-Championniere to have made such state-
ments as appeared in the British Medical “fournal
of October 3, 1908, “A certain degree of
shortening,” he says, “is even favourable to the
repair of muscular power.”  Again, < after
fracture, far from considering shortening as a
vexatious accident, it must rather be regarded
as a providential phenomenon for the restoration

of function,” and,  the restoration to a limb of
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Let us start, then, with the hypothesis that
any injury to a joint 1s liable to set up a
traumatic arthritis ; and that any form of
irritation, if often repeated, is liable to maintain
that condition when once established. The
arthritis having become chronic, articular changes
follow. Next come changes in the ends of the
bones which may, in time, give rise to deformity
of the joints. As a consequence, Mr. Lane has
established beyond all doubt that structural
changes take place in the bone, such as have
been seen in the shaft of the Humerus of a
small child who had sustained a supra-condylar
fracture of the lower end of the bone with great
displacement backwards ; or such as follow
fracture below the Trochanters of the Femur
with displacement.

I am unable to discover any evidence which
supports the view that “occupation arthritis”
is due to the ¢ habitual transmission of a force
in certain specified directions” rather than the
view that the changes are caused by a constant
jarring and straining of the joints, such as must
necessarily be entailed by any occupation of the
kind alluded to, whereby has been set up a trau-
matic arthritis which is maintained by a constant
repetition of the injury until chronic arthritis,
with the accompanying changes in the bony

G
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severe falls, Mr. Lane considers that the trouble
here arises from the fact of the blow having
deprived the articular surfaces of vitality. T first
encountered such cases in the Out-patient
Department, and came to the conclusion that
my patients attributed therr complaint to a fall
for lack of better explanation, much as they
might have attributed an attack of general
peritonitis or typhoid fever to sitting in a
draught.

In the Casualty Department, however, I saw
cases which led me to alter my opinion ; and I
was much impressed on observing the great
rapidity with which muscles showed signs of
wasting as the result of certain falls, and the
extent to which wasting progressed in the
absence of any gross injury to account for the
phenomenon. Now this wasting of the muscles
is invariably in excess of what might reasonably
be expected from the amount of disuse involved,
and the only other causes of muscular atrophy
which have come under my notice have owed
their origin directly or indirectly to interference
with the nervous or vascular mechanisms. The
latter, in the cases under consideration, could

. be dismissed. We have remaining, therefore, as

| causes of muscular wasting following accident,

| direct interference with, or injury to, some
G 2
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for thinking that the swelling and edema seen
after the injury of fracture are, in part at any
rate, vaso-motor in origin and that the muscular
spasm is also reflex. Is it, therefore, unreason-
able to suppose that the muscular wasting seen
in the cases in point is reflex likewise ? If not,
the possibility that the joint changes are also
reflex in origin becomes a probability.

There is no need to enter into the discussion
which has raged round the origin of Osteo-
arthritis. It matters nothing to the argument
whether the disease is due to direct trophic
changes or whether owing to the lowered
vitality of the joint due to interference with
its trophic nervous mechanism, some specific
organism has been allowed to flourish. This
result of much deliberation on the subject is
submitted for two reasons; first, because Mr.
Lane makes Osteo-arthritis serve as a strong
argument for the exact restoration of the form
of a bone after fracture—a necessity which is
not admitted—and secondly because, if the
theory propounded is correct, there seems to be
an additional reason for urging the desirability
of massage in cases of fracture when there is
reason to suppose that a joint has sustained
simultaneous injury ; the reason, namely, that the
massage, acting reflexly through the nervous
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system, may counteract the evil effects of the
reflex originated by the injury. That such
cffects are possible is shown by the fact that
massage may check or even prevent the origin
of muscular atrophy as the sequel to traum-
atism. ;

Lastly, Mr. Lane deals with the changes in
joints seen after fracture where restoration of the
shape of the bone has lacked perfection, com-
paring these changes to those seen in * occupa-
tion joints.” I have been at some pains to
examine museum specimens of a large number
of examples of vicious union. A small propor-
tion only show signs of arthritic trouble, and
those, in the main, are cases of fracture where
severe simultaneous injury must have been
inflicted on the joints, giving us a practical
demonstration against the treatment of traumatic
arthritis by immobilisation even if accompanied
by fracture.

He also quotes various structural changes in
the bones, such as that which follows in the
head and neck of the Femur after fracture below
the lesser Trochanter. Of this he says, “It is in
consequence of the development of these arthritic
changes ”—he refers to the bony relations of the
joint, the cartilages appearing to be healthy—
“that the pain and disability which so often




THE SETTING OF FRACTURES 37

follow on fractures are due.” Why such
changes should be supposed to cause pain does
not appear ; but we know that the wasting and
matting together of muscles and the formation
of dense cicatricial tissue as the result of im-
mobilisation give rise to great pain and
permanent disability. Were these obviated by
the use of massage and mobilisation, the
structural changes in the bone, the natural
adaptation to altered circumstances, should cause
no discomfort. Dr. Dagron was kind enough
to show me a young woman who had sustained a
fracture near the Trochanters. There was great
comminution and some two inches of shortening.
The bony injury was considered to be too severe
for the question of operation to be considered.
She had been treated by mobilisation and massage
throughout and treatment had terminated a
considerable time previously. No doubt
structural changes were taking place in her
Femur : she was in total ignorance of the fact,
as she possessed perfect movement ; and she
suffered no pain.

Moreover, fracture is frequently caused with
all deliberation in the operation of sub-
trochanteric osteotomy. No mention is made
beforehand of any desirability of warning
patients or their friends of the danger of sub-
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from arthritic changes originating in a con-
comitant traumatic arthritis. The latter being
absent in osteotomy cases, subsequent arthritis is
also absent. Such at any rate seems to be the
explanation : if it is fallacious, then assuredly
many osteotomies are unjustifiable.

But this argument cannot explain the vast im-
provement in the results which follow operative
as opposed to classical treatment of fractures.
How then is that improvement to be explained ?
It appears that operative interference should be
regarded only as a stage in treatment by mobi-
lisation and massage. Prolonged immobilisation,
which a/one is answerable for well-nigh all the
disastrous sequele of fractures, forms no part
of operative treatment ; if it did, many of the
evils which follow classical treatment would
persist in spite of restitution of the exact form
of the skeleton, however perfect. The true
secret of the success attending operative inter-
ference lies in the early recourse to mobilisation
with or without massage, and the sooner this
stage of treatment is reached the greater will be
the success. Beyond the risks attendant on
faulty technique, operative measures are sure
to be crowned with greater success than the
time-honoured methods, but only if combined
with early mobilisation : where there is gross
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effects are to be feared as the result of failure to
attain perfection ;

(v) Complete restoration of function should
be the criterion of treatment and not perfect
structural restoration ;

(vi) Operation should be advised when-
ever :—

(@) Gross deformity persists,

(6) Any deformity interferes with the
function of the limb,

(¢) There is persistent deviation of axis,

(d) Shortening—in spite of perfect use—is
disadvantageous to the patient.

The value of operation in the four cases (vi) is
inestimable, but the number of instances decreases
in inverse ratio with the skill guiding the
manipulations of the practitioner of mobilisation
and massage.

Such is my belief, and such is the teaching of
Professor Lucas-Championniere as I have under-
stood and endeavoured to practise it. It may be
thought that to advocate operation at all is to
oppose the doctrine of the Professor. But that
is to do him and his treatment as great an
injustice, perhaps, as any they suffer under
to-day. By way of disposing of such an idea,
I may say that he showed me two cases of
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is the touch required that the tiny veins of the
skin are scarcely blanched ; yet it is sufficient at
once to please the patient, and soon quite to
relieve him. It is true that the cedema may be
softer at the end of treatment, but it 1s not
gone : if the massage is administered immedi-
ately after fracture the result is the same as
regards the relief of pain, but it will not prevent
subsequent swelling though doing much to
render 1t less severe.

Without in the least degree attributing to
massage the electrical properties which MM.
Chazaram and Decle have stated it to possess,
Professor Lucas-Championniere is justified in
claiming for this treatment results more pro-
found than many observers have been willing to
recognise.

It has recently been my lot to treat a patient
for neurasthenia of a most intractable kind. For
eight months he had been suffering from
insomnia, during which time he had twice
undergone so-called “rest cures” in London
nursing homes. On each occasion massage
had formed the most important part of treat-
ment. It was only after the lapse of some days
that I was able to convince myself of the
patient’s sanity. I treated him with massage—
the glucokinesis—with the result that he was
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sleeping fairly well at the end of a week : at the
end of a fortnight he was sleeping well and was
able to take an intelligent interest in human
affairs ; while by the end of the third week he
was sleeping six or seven hours a night. At this
point drug treatment was added, and therefore it
1s 1mpossible to attribute all the future progress
to the massage, which was only continued for
another week., Suffice it to say that improve-
ment has been steadily maintained, and that he
is now at work in a responsible position in a big
London office. It is about six months since I
last saw this patient.

No mechanical effect could be supposed to
account for this result ; on the contrary, when
those whose treatment was calculated to produce
results mechanically had tried and failed, on an
attempt being made to secure an action through
the nervous system improvement began forth-
with.

We know nothing of the therapeutic action
of massage : we only know its results, and that
imperfectly, owing to the great abuse the treat-
ment has undergone at the hands of many of its
recognised exponents. The abuse arises from
ignorance of the reflex action, coupled with
the idea that massage owes its usefulness to
mechanical processes. This, as already seen, 1s
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interest ; partly also, perhaps, in order to con-
firm the diagnosis. Should the range of move-
ment between the fragments have been sufficient
to entail the < nipping” of the sensitive
periosteum, the pain is sharp, and 1s ac-
companied by an intense reflex spasm of the

muscles.
These observations indicate that the bone

surfaces are insensitive ; and that when muscular
spasm has been relieved the only cause of pain
during their movement is due to the nipping or
jarring of the sensitive periosteum, which in
turn causes a reflex spasm of muscle.

Certain it is, at any rate, that the second great
result of massage is the relief of muscular spasm,
relief which can only be attributed to reflex
action. And this is not surprising, and calls for
less explanation than the other phenomena
ascribed to nerve reflex. We know that
muscular contraction succeeds many forms of
external stimulation, as evidenced by the
abdominal, cremasteric and planter reflexes. If
one form of cutaneous stimulation can produce a
reflex spasm of muscle, it can readily be imagined
that another form may be able to cause a reflex
relaxation of muscles already in spasm. If it
is once admitted that cutaneous massage is
capable of relieving muscular spasm after

H 2
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the treatment meanwhile being confined to
immobilisation.

One objection raised against the treatment of
fractures by massage and mobilisation is that the
cedema produced is frequently intense. As to
this, it may be asserted with confidence that the
earlier massage is commenced, provided that the
massage consists solely of the process described
under the heading of “glucokinesis,” the more
quickly will the cedema vanish ; that cases treated
immediately after fracture by massage never show
any sign of thisincreased swelling, but rather the
reverse ; and that cases in which treatment has
been much delayed often present an intense
cwdema which disappears only as the result of
prolonged treatment.

A feature of massage-treatment which affords
a never-failing source of wonder to patients is
the rapidity with which the “ bruise comes out.”
It 1s not unusual to find bruises which were of
the slightest on the first day with a great area of
discoloration on the second. I was once accused
of having caused such a change ! Tt is difficult to
estimate the rapidity of development and disap-
pearance in the absence of definite records ; but,
roughly speaking, it may be said that the dis-
coloration is at its height by the third day and
disappears far more rapidly than do bruises treated
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ments of the broken Tibia, for a period of some
four months. Such exercises as were possible
also formed a part of treatment. Dm'ing this
time there was no sign whatever of muscular
wasting in the leg or thigh, no adhesions were
formed, and directly union was sufficiently
strong to carry his weight the patient was able
to walk. He suffered no inconvenience from
swelling or cedema. I do not mean to advance
this case as a vindication of treatment by mobilisa-
tion and massage alone. I have it on record that
on two occasions treatment was interrupted in
order to press forward the claim of operative
interference ; though this by no means represents
the limit of my endeavours to secure for the
patient what was undoubtedly the correct method
of treatment. It is only quoted to show two
points. First, that the patient was able to use
his limb in an ordinary way as soon as union
was sufficiently strong to support his weight, in
spite of the fact that fifteen weeks had elapsed
during which he was unable to put foot to the
ground ; and, second, that treatment by mobili-
sation and massage offers a distinct hope of
a comparatively speedy and complete recovery
in cases where operation, although undoubtedly
the correct and obvious treatment, is, for one
reason or another, withheld. In the case under
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the patient is prolonged beyond all reasonable
limit, and, in some cases, becomes permanent.”
So great is the postponement of recovery as the
result of prolonged fixation that, as he says in
another place, “the result of the (massage)
method is undoubtedly advantageous, inasmuch
as the time elapsing before the patient is able to
resume his ordinary avocation is diminished by
at least one-third ”;2 and, ¢ ultimately the time
which is occupied in the complete recovery of
the patient is little more than half of that which
follows the treatment by splints in the ordinary
manner.” ®

Statements such as these, which are in fact
fully justified and in no way exaggerated, are
liable to be greeted with scepticism in the
absence of definite clinical proof. I am fortunate
to be able to contrast two cases from personal
experience which supply that proof in a manner
that is sufficiently convincing.

One day an acrobat arrived at Hospital who
had sustained a fracture through the middle of
the shaft of the Humerus about three weeks
previously. There had been some comminution
and the limb had been placed in a plaster splint
at once. On removing the plaster the fingers

V' Massage in Recent Fractures, &c., p. 3.
= 00 po 8 [oid. p. 3o.
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Of these two patients, therefore, the one who
received treatment by mobilisation and massage
throughout returned with full restoration of
function to work of the most laborious nature
six weeks after the date of fracture. The other,
who had been treated by immobilisation for
three weeks, after the same lapse of time, bad
movement at the elbow from 140°—88°, the
deltoid was “very wasted ”’ and there was a far

greater thickening around the site of fracture.
A fortnight later all that could be reported was
that function was improving, with a special note
to the effect that there was some weakness of the
metacarpo-phalangeal joint and slight weakness
of the wrist. After another week of treatment he
went abroad again. I cannot say how soon he
was able to resume his work : he would certainly
have been useless at Nine Elms in the condition
that existed when he last presented himself at
Hospital, in spite of having received  active”
treatment for practically the same length of time
as the other patient, disregarding the three weeks
spent in plaster.

It 1s claimed that immobilisation relieves
the pain of fracture. It does so: but the
pain is never relieved in a few moments as
by massage ; and, after the spell of immobilisa-
tion, the patient has to undergo a vast deal of

I
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mobilisation will involve less risk than does each
change of dressing. “In spite of actual
suppuration being present,” says the Professor,
«“ movement does not yield those pernicious
results which are attributed to treatment by
mobilisation.”

Sir William Bennett favours the use of massage
and mobilisation for cases of compound fracture.
« Tt is not always practicable,” he says, “in the
early stages. . . . (Later) it can be used as if
the case were one of simple fracture, and in the
carliest stages of many compound fractures there
is no reason why passive movement of the joint
most likely to be concerned should not be
practised at once, although the fact that the
manipulations cannot at first be preceded by
smooth massage places the practitioner at some
disadvantage.”

“ At some disadvantage,” truly, but a very
slight one. Let us consider for a moment
a profound and little known action of massage—
an action obtainable only by such massage as
attempts to obtain a reflex action, and discards
as unworthy all attempt to obtain a mechanical
result. Professor Lucas-Championniere reports
that M. Mervy showed to him a man who was
suffering from chronic arthritis of both knees.
Massage of one knee only had greatly benefited
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acts, as undoubtedly it does, directly on the
nerves and indirectly on the nerve-cells.

We have seen that massage applied to one
extremity is capable of exerting a beneficial
effect on morbid conditions existing on the
opposite side of the body. Is it, then, surprising
that it is claimed for massage that treatment
of one portion of a limb may have a profound
effect on a morbid condition existing in another
part of the same lJimb? 'That this is really
the case must be the unhesitating belief of
anyone who is at all familiar with the treatment
by massage described in this book. Those
whose experience of massage is confined to its
mechanical results will, of course, hold no such
belief, the reflex action being unattainable, or at
Jeast only attainable to a very slight degree, by
their methods.

Massage of the fore-arm is as essential to
success as massage of the arm in cases of fracture
of the surgical neck of the Humerus : massage of
the thigh is no less essential to the treatment
of fractures of the leg, and vice versd. In one of
my earliest cases of fracture through the surgical
neck of the Humerus I overlooked the necessity
of treating the fore-arm. The last portions of

the limb to recover their strength and usefulness
were the fingers,
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Hence it follows that even should extensive
laceration be present much benefit may be
derived from massage, even if the nature of the
wound prohibits its use at any point between
the joints situated at the extremities of the
broken bone ; and ldceration of such extent
which does not entail amputation must be rare.

The same argument may be applied to fracture
cases treated by operation. There is no call for
delay in commencing massage ; let it be com-
menced immediately after fracture, continued
regularly till operation, resumed as soon as
possible, and gradually increased until full
measure is again reached with the healing of
the wound. To order cessation of treatment
for ten days, or even more, to allow a wound to
heal after operation is quite unnecessary when
the practitioner is skilled in the treatment of
fractures by mobilisation and massage. A few
hours’ delay should amply suffice in some cases,
while it should be possible to do much to relieve
the pain after operation by massage instead of by
morphia. In order to effect this there is no need
to introduce the hand into the proximity of the
wound. I have massaged limbs with various
degrees of raw surface exposed as the result
of the formation of blebs, limbs that have
undergone recent operation for tendon-suture
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and other causes, and limbs that have been
operated on for septic infection of the tendon-
sheaths. One case which I particularly recall
was that of a nurse who suffered intense cellulitis
of her arm as the result of a prick while she was
working on the district : there were some half-
dozen long, deep, gaping wounds between finger
and shoulder when massage was commenced.

So gentle and light is the touch that though
septic thrombosis were present in the very
smallest vessels the clot would not be broken ;
it is lighter than the pressure of bandages over
thick cotton-wool dressings, and yet it suflices
to give intense relief and to hasten recovery.
The dose of mobilisation is so reduced that
movement is small compared with that which
is essential to every change of dressing, yet the
patient repetition of all movements possible
at each joint through a minute range will finish
- the work of repair begun by the massage and
prevent the formation of adhesions.

The presence of a wound, therefore, is no
contra-indication to treatment by massage, even
in the presence of septic infection, however
dangerous the ordinary methods of massage
might be under similar circumstances.
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The object of the extensions is to overcome
deformity, weights up to 30—4o0 lbs. being
utilised to exert a “long extending pull ™!
in cases of fracture occurring in the lower
extremity. Such enormous weights can only
be necessary to overcome a force acting In
the opposite direction, not merely to correct
such deformity as might arise from the weight
of the limb acting at the site of fracture. Such
force can only be exerted by muscular spasm,
since an extension of 8—r1o0 lbs. will sufhice
to overcome the force exerted by the ordinary
muscular tone. It would surely be simpler to
overcome the spasm by massage and, if necessary,
use the lighter extension, when the  secondary
pulls” might well prove superfluous. What
the effect of the additional extensions may be
on the circulation it is impossible to say without
experience.

Some stress is laid by Mr. Pringle on the fact
that the pressure exerted by the extending straps
““acts much in the same way as massage ’ in
preventing or reducing edema. When massage
replaces extension as the essential part of treat-
ment the use of similar pressure is discarded, not
only as being useless but as actually detrimental.

! The details regarding treatment by the extension method are
quoted from Mr. Pringle’s Fractures and their Treatment.
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and, at the same time, of enabling him more fully
to comprehend the nature of the fracture. The
rays may reveal comminution, or such evidence as
to the nature of the fracture as may suggest the
desirability of operation. On clinical examina-
tion such fractures as those of the spiral type are
diagnosed as fractures, the extent of displacement
may be accurately gauged, and the fact may be
ascertained that there exists an insurmountable
impediment to the reduction of deformity.
Taken in conjunction with the history of the
accident, an accurate diagnosis may thus be made
clinically ; but it is often impossible to be certain
whether on the one hand it is justifiable to
undertake treatment except by open operation,
or, on the other hand, whether the bony injury is
not too severe to allow of such interference with
reasonable hope of obtaining a better result than
is offered by mobilisation and massage alone.

Again, X-ray examination commonly gives
indication of the degree of tearing and separation
from the shaft undergone by the periosteum.
This indication is of the first importance, inas-
much as by such evidence may be resolved the
question of the amount of external splintage to
be applied. So it is that X-ray examination
indirectly as well as directly -assists both
prognosis and treatment.
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on the screen ; whereafter agreement is nearly
always attained.

As a final illustration of the dangers of X-ray
examination as a diagnostic medium, a resolution
passed by the <“Congres de I'Association
pour l'avancement des Sciences a Lille” in 1907
may be ‘quoted: It readss << uia o . . this
method of examination, in the interests of
patients, should be reserved exclusively for use by
medical men.”

My own opinion regarding the proper use of
X-rays in cases of fracture is, briefly, that every
case should be submitted to X-ray examination
in two planes soon after the termination of the
clinical examination, when any discrepancies
should receive close attention. Should there be
deformity, X-ray examination is of value either to
record the stages in the process of reduction or
to compel attention to the question of the desira-
bility of operation. In exceptional circum-
stances only should patients be allowed to see
their own radiograph ; never for the satisfaction
of their curiosity.

Many cases are encountered where it is
essential to produce evidence of fracture as a
precautionary measure. Patients rarely question
the diagnosis of fracture just after accident—
most of them realise what has happened and

K
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understand, was in splints for three weeks), and
at the end of a week he was performing various
exercises and using his hand for feeding and so
on. In a little more than four weeks after
fracture he was making his first attempts to
drive a car and in less than six weeks he had
returned to full duty. The accident occurred
in starting a 6o h.p. < Napier,” and the force
was such that the ‘“handle” was bent into a
sort of crooked “8S,” to use the patient’s descrip-
tion. There was great comminution, considerable
spreading of the fragments (so much so as to
give rise to a slight tendon-insufliciency at one
period of treatment), and the joint surface was
much broken.

This patient, perhaps not unnaturally, began
to doubt the diagnosis during the second week
of treatment, and it was difficult to persuade
him to “go gently” and avoid excessive use of
his hand. The only argument that would con-
vince him of the reality of fracture was the
production of a radiograph.

Many similar cases are encountered in which
it is necessary to resort to ocular demonstration
of the injury in order to avert the catastrophes
incident on injudicious use of a limb after
fracture.

Again, in cases where any visible deformity
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he says that in all cases ‘ where it 1s not
encountered accidentally we must guard against
the pitiable practice of endeavouring to obtain
crepitus by means which lead to a useless dis-
placement of the fragments, in order to satisfy a
purposeless curiosity.”

Yet it is an every-day event for patients to be
subjected to torture extreme and prolonged
in order to satisfy this ¢ purposeless curiosity,”
and in order to teach students to recognise a
sign which is no more essential to diagnosis of
fracture than is egg-shell crackling to diagnosis
of an endosteal sarcoma.

Inspection alone may suffice for diagnosis.
Otherwise, a fracture being suspected, the most
gentle massage possible should be begun. In a
few minutes pain will be greatly lessened, and a
slightly heavier pressure will be supported except
over a certain region where such pressure will
still be painful. Massage is continued, pressure
being so regulated as to avoid inflicting pain.
By means of a massage which ¢ almost resembles
mesmeric passes ~ (and no other is permissible),
it is possible to reduce the tender area, originally
co-extensive with the greater part of the limb,
to a single point of exquisite tenderness. This
may be found to be superficial, or it may be
necessary to continue the massage until deeper
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pressure 1s well borne except over a circum-
scribed area, Meanwhile the site of supposed
fracture is kept as motionless as possible.

The site of exquisite tenderness being deter-
mined, and the patient having been warned, a
single deeper pressure is made in order at once
to discover the extent of the fracture and thus to
avoid as far as possible the necessity for causing
further pain in the course of subsequent
treatment. From this moment the actual site of
fracture is to be avoided. This avoidance of the
site of fracture is, according to Professor Lucas-
Championniere, ““a point of capital importance,
for this site should not be submitted to direct
pressure. This is the first mistake committed
by medical men who have copied our methods.”
Thus Sir William Bennett says, “ You need not
be in the least degree afraid of passing the hand
over the fracture if it is done properly.” And
so far he is correct, if it is done properly, ze.,
if the site of fracture is not submitted to direct
pressure. But the doctrine is a dangerous one,
and needs an elaboration of the qualifying «if.”

It must be understood from the outset that
the massage treatment consists of two distinct
elements, general treatment for the relief of
pain and local treatment of particular parts of
the affected member. The former, consisting as
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it does of movements so gentle that the word
‘pressure’ is quite inapplicable, may be per-
formed over the site of fracture: the local
treatment entails a certain amount of pressure,
quite insignificant however in comparison with
the pressure exerted by the lightest massage now
in general use. Light though the pressure of
the local treatment may be, it is still too heavy to
be permitted over the site of fracture.

The general pain of injury having been
relieved by massage and the existence of a point
of exquisite tenderness being established, the
presence of fracture may fairly be presumed.
During the course of the examination any
deformity will have been noted, and its signifi-
cance estimated.

During this preliminary investigation crepitus
may be felt, though it is usually not until
massage has been continued for some time that
spontaneous reduction takes place owing to the
cessation of muscular spasm ; and the detection
of crepitus during the earlier stages is frequently
an indication that the technique is at fault.
Either the pressure is too heavy or sufficient
care has not been taken properly to guard the
fragments from movement.

It may be necessary to examine the move-
ments at the joints in the neighbourhood of
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must be so arranged that the position 1s one in
which perfect rest is possible, no attempt being
made to move the limb from the position in
which it is carried by the patient unless danger
to other structures necessarily arises from the
position of the fragments. Thus Colles’ fracture
i1s treated in a position of full pronation, a
fracture of Tibia and Fibula is treated without
attempting to overcome eversion of the foot
however marked may be the deformity.

In cases of gross deformity one hand must be
used for the suitable support of the injured part.
In the second of the two cases just instanced,
supposing the left leg to have been injured, the
left hand would grasp the foot while the right
applied the massage (see Figs. 8, 9, 10).  After
ten minutes the foot is raised from the everted
position easily and painlessly, while massage is
continued with the other hand. Should the
movement be performed too rapidly, or should
there be impediment to reduction, the move-
ment will cause pain. The onset of pain, in
default of other explanation, is to be taken to
indicate that massage has failed to produce a
sufficiently profound anasthesia to allow of the
movements being carried out, or that the move-

ments themselves are being performed with
undue haste.






Fig. 10,

Three stages in the movement for massage of the leg with the left hand
prepared to raise the foot from the everted to the perpendicular position.
Note the gradual contact of the hand with the limb. The movement com-

mences before the first photograph (F16. 8) was taken, and ends at a later
stage than that shown in Fig. 10,

I T am aware that the position of the right hand, with the little inger leading the move-
ment, 15 regarded in many massage schools as a gross error of technique.  To obiain a purely
mechanical result from massage, it is advisable to let the thumb and first finger lead the
movement as in Figs. r1-13 (page 143) ; but the method here depicted will be found to yield
at least equally good results when the reflex action of massage is sought.

141
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comfort. It will be obvious that only one
aspect of a limb can be treated at once, if the
movements are to be performed with undeviating
direction. This is of no moment: when a
sufficient dose has been administered to the one
aspect a complete change of position on the
part of the practitioner, and also possibly on
the part of the patient, will enable a second
dose to be administered to another aspect of
the limb (see Figs. 11, 12, 13, and compare with
Figs. 14 and 15). It must not be supposed, how-
ever, that every aspect of the limb requires treat-
ment. The maximum effect can often be
obtained without any change of position, and
more than one such change is rarely, if ever,
necessary.

The preliminary “ passes” having been com-
pleted without the hand coming in contact with
the limb, another such “ pass” is commenced,
but the space between the injured part and the
hand is slowly decreased until actual contact is
detected. From this moment the hand follows
the contour of the limb without the slightest
increase of pressure. The movement of the hand
should begin distally to the point of contact and
should continue after contact has ceased (see
explanatory note Figs. 8 and 10). This ensures
that there is no jarring at either end of the

movement.




Fic. I1r1.

F1g. 12,

G, 13.

Three positions for massage of the fore-arm. The general line o movement
follows the underlying flexor muscles,
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Fia. 14.

FiG. 15.

Two positions for massage of the fore-arm. Note the position ot
the masseur’s left hand soon after the moment of contact, and the
manner in which the thumb embraces a large portion of the circum-
ference of the limb. The tips of the fingers follow the line of the
extensor muscles,
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The extent of a complete movement is most
important. It does not coincide with the area
of apparent injury, but should include the major
part of the limb. Thus in the case of a fracture of
the External Malleolus the movement must
begin on the dorsum of the foot and extend at
least as far as the knee, while very often the
maximum benefit will not be obtained until the
thigh has received its share of the treatment. If
the Humerus i1s broken the movement must
extend from hand to shoulder. With these
extensive movements the number per minute
will need to be decreased, five or six being as
many as can be performed with benefit to the
patient.

Local treatment does not imply local pressure.
It merely consists of massage similar to that
already described, but the amplitude of the
movements is diminished.

The most satisfactory methods of administering
this portion of the treatment will be found to
be as follows. If a small portion of the body
is to be treated, such as a finger, or the foot,
or any localised swelling, the two thumbs
working in unison will be found to yield
excellent results (see Fig. 19). If a slightly
wider range of movement is required, as In
treating the region round the fracture (not




Fic, 16.

Fia. 18.

[hree positions in massage of the fore-arm with the litle finger
leading the movements.
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the actual site of fracture, which is to be
avoided with scrupulous care) it is most suitably
carried out by means of the pads of the middle
three fingers. The interphalangeal joints are
kept fully extended, while the metacarpo-
phalangeal joints, which are fully flexed at

FiG, 19.

Local treatment of the internal lateral ligament of the
wrist-joint by the two thumbs.
the commencement of the movement, are slowly
extended.  (sec i Eigs oo, F 21,552 15" By - these
movements a uniformity of pressure and exact
repetition of each movement in extent and
direction can be obtained with a greater degree
of accuracy than by any other method. The
repetition of the movements will, of course, be
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more frequent as they are less extensive. Some
twenty complete movements may be performed
each minute : but the rules laid down as govern-
ing the more extensive movements must be
rigidly adhered to.

When making first experiments with the treat-
ment described above it will appear to the

- practitioner that his performance is calculated to

do as little good to his patient as to his reputa-
tion. There is a tendency to feel that nothing
is being done, that no beneficial effect could
possibly follow such treatment. From this arises
a desire to * do something " for the patient, and
the result is a more energetic treatment.  Unless
this tendency is combated at the outset a full
measure of success will never be attained :

~good may be done, certainly, but at risk of
_ irreparable injury.

Who then is to carry out the treatment ? At
the present time the medical practitioner alone
is justified in undertaking the earlier stages,
owing to the lack of trained masseurs who can
be induced to forgo the accepted usages of their
profession and follow instructions implicitly. It
is a fact that many a masseur seems to be really
incapable of doing what he is told. A minute
demonstration with explicit verbal instruction
cannot be relied upon to impress the masseur



150 TREATMENT OF FRACTURES

mind. He may make a conscientious attempt to
carry out his instructions, but it seems slowly
to dawn upon him either that he is « doing
nothing ™ for his patient, or, perhaps, that the
patient 1s not, as a masseur once said to the
writer, ¢ getting his money’s worth,”

=y o - — ——

It happened not long ago that 1 treated a
severe comminuted fracture of the Olecranon
for the first ten days. The patient then went
into the country, taking with him one of the
well-known London masseurs. The patient, an
eminent surgeon, and the masseur both under-
took that the treatment should not be changed.
A fortnight later the arm was causing intense




Kig., 232,

Three positions in the local treatment of the dorsum of the foot and front
of the ankle-ioint.
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pain during treatment, movement was poor, and
the arm was practically useless. A minute’s
demonstration of the treatment that was being
inflicted on the patient sufficed to show the
cause of the trouble. * Vigorous” is too mild
a term to apply to the massage ; to one imbued
with the spirit of  glucokinesis” it appeared to
be little short of brutal. Combined with this
were the most violent of forced movements,
performed hap-hazard to all appearances. Move-
ment was not complete when the masseur com-
menced his work : it may be that perfect
restoration was impossible from the nature of
the fracture, though the limitation should have
been infinitesimal. At any rate, I had made no
attempt to attain the full range of possible
movement, as it was incompatible with a painless
treatment. Anticipating the speedy departure
of my patient, I had, perhaps, erred in attempt-
ing to advance movement too rapidly even
without attempting the full movement. The
limitation was at once observed by the masseur,
who, in spite of assurance to the contrary,
attributed it to adhesions. These he was
attempting to break down with the best in-
tentions in the world. The actual position of
affairs was this. Movement beyond a certain
point being still painful, attempts to pass this
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of use began from that moment. Months will
probably elapse before the lost strength will be
restored in full; prolonged torture has been
endured and much valuable time wasted
simply because it was deemed expedient to
break down adhesions (which in point of fact
never existed) in defiance of the most explicit
instructions.

It will probably be said that it is impossible
for a general practitioner to spend the necessary
time on massage, in spite of the fact that
twenty minutes a day will prove to be ample
for the treatment of the majority of fractures.
If this is indeed too long a time to spend on
the treatment of one patient, the medical man
will be wise to call in the services of a nurse
or friend who can be relied upon to carry out
the treatment in accordance with his instructions
and not in accordance with any pre-conceived
ideas on the subject of massage. Even so it is
most desirable that the medical man in person
should treat the case, or at least superintend
treatment until such time as union 1s complete.
Should deformity be present it is essential that
personal supervision should be exercised until
deformity either has vanished or has been
reduced as far as the nature of the case will

permit.
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An attempt has been made to follow Professor
Lucas-Championniere’s example in indicating the
chief points in the manceuvres of massage, but
it must be remembered that a masseur is *“ born,
not made,” so far at least as such delicate work
as is involved in the treatment of fractures is
concerned. The 1illustrations, therefore, are
given merely as a guide, not as indicating laws
of procedure admitting of no exception. Pre-
suming a knowledge of the gross anatomy of
the part, of the surgical condition, and of the
few fundamental rules laid down in this book,
all of which can be imparted to a novice in
a few minutes in their application to any
particular case, instinct alone, aided preferably
by experience, will form the safest guide in
deciding details of treatment. The technique
varies as regards these details in every case not
only with the varying nature of the injuries but
also with the different mental and physical con-
dition of the patients. To attempt to copy
rigorously printed or verbal instructions is to
sacrifice the individuality in manipulation with-
out which the indispensable nicety of touch,
smoothness, and regularity are impossible.

At no period of treatment is there any
advantage to be derived from imparting fine
tremors to the hand during massage,  Tremors,
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though dear to the heart of the massage expert,
serve no useful purpose and, if there be pain, are
most detrimental.

If at the end of the first week of treatment
swelling still persists, the “ mouvement en meule”

may be employed with advantage. This consists
of a rotary movement of the palms of the hands
with the fingers and thumb fully extended (see
Figs. 23, 24). The pressure applied need not
be hard, though it may be a little firmer than
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in the other movements. It is not permissible
if there is pain.

As soon as union is firm a mild effleurage
may be substituted for the simple stroking
movements if desired ; but little benefit will

FiG. 24,

Two positions in the massage of the shoulder region. The movement s
identical with that described in the text as * mouvement en meule,”

result from the change. Petrissage is  too
violent, even in its mildest forms, but a gentle
kneading of the soft parts may yield good results
during and after the third week. Throughout
treatment, no matter how protracted it may be,
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Professor. It has appeared to me that the use
of any lubricant other than the -softest powder
tends to detract from the sensitiveness of the
fingers, a loss in no way atoned for by any effect
the lubricant may have on the patient’s skin.
As Sir William Bennett says, it is the rubbing
that does the good.”

In her text-book on “The Art of Massage "—a
most valuable work for those who have little
anatomical training, containing precepts which
are generally speaking excellent—Mrs. Creighton
Hale says that “the best effects are brought
about by almost painless manipulations.” Later
she says, “I would suggest that any physician,
who insists on a masseur or masseuse rubbing
without using anything whatever to make the
hand glide, should submit to the operation him-
self for an hour ; then let him masse a patient
himself for the same length of time with dry
hands ! I guarantee he would have given his last
order for dry-rubbing. . .. One method is
comfort ; the other torture to both patient and
operator.” Again, she refers to ¢the absurd
idea of dry-rubbing.”

Speaking from personal experience I am able
to affirm that the only form of massage
advocated in this book does not cause * torture >
to the operator at the end of more than six

~ hours consecutive work ; and that similar

M
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Intimate association constitutes one of the diffi-
culties of the manceuvre ; and the measuring of
the dose of movement demands great tact and
intelligence.”

The first essential is that all pain must be
completely removed . by massage before move-
ment 1s attempted ; and the second that  we
must never forget that, although it is of service
to provoke frequency of movement, there are
great disadvantages in exaggeration of the
amplitude. . . . A mild exercise is essentially
useful for repair ; if violent, it is detrimental.”
“ Amplitude of movement does not gain the end
we have in view ; for instance, Swedish exercises,
with their wide range of movement, are not
particularly favourable to muscular development.
Slight movement, of small amplitude, oft re-
peated, plays, on the other hand, a great part in
the development and regeneration of muscle.”

The amount of movement which may be
described as “slight” will be found to vary
considerably at the different joints, according to
the nature of the fracture. Generally speaking,
there are always certain joints at which a full
dose of mobilisation can be administered im-
mediately after fracture, while at one joint at
least movement through an angle of 5° is all
that should be administered.
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but a very short confinement of a limb in a
plaster splint will suffice to secure a marked
stiffness in the joints. A patient confined to
bed may scarcely move hip or ankle for weeks,
but the minute amount of movement that takes
~place at the hip is enough to ensure that the
full range of movement remains u.nimpaired;
while, unless special precautions are taken to
administer a minute amount of mobilisation to
the ankle, foot-drop occurs as a natural sequence.
Movement, however slight, will suffice to
prevent the formation of adhesions, provided that
movements are performed frequently and in all
directions possible. Where the shoulder-joint is
concerned, movements of flexion and extension
will not wholly prevent adhesions that might
limit abduction : after a Colles’ fracture move-
ments of flexion and extension of the wrist
cannot be expected to save rotation.
Pathological evidence as to the power of
minute movement to prevent the formation of
adhesions is not forthcoming, but pathological
speculation seems to furnish at least a plausible
explanation of the clinical facts. An adhesion
is, in its earliest formation, nothing more than
granulation tissue. As was suggestéd when
dealing with the influence of movement on the
formation of callus, any such granulations laid

ET——
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down are readily broken by the smallest amount
of movement. In the part where the circula-
tion has been restored by massage, and where, as
a result, repair is active, the localised hyperemia,
which results from the tearing of the fine granu-
lations, aids the process of repair. This repair
would consist of two definite processes : the
stimulation to renewed activity of the granula-
tions which are engaged in the repair of bone,
muscle, or other structure, and the absorption of
those not so engaged. Doubtless the granulation
tissue, which is to aid in the healing of muscle
or ligament, 1s formed to excess as the result of
movement, in like manner as excess of callus is
formed ; but, equally, the excess does not invade
surrounding structures unless the amount of
movement is likewise in excess of that which
is beneficial.

When an excessive dose of movement has
been administered, an excess of granulation tissue
1s no doubt formed, and organises subsequently
to form adhesions. We have here a plausible
explanation of the harm often found to be inci-
dental to the treatment of recent injury by
‘ bone-setters,” as also of the fact that many of
their ““miraculous cures” of stiff joints are also
only temporary. They break down old adhesions,
exercising undeniable skill in their manipulations,
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and thus inflict a ““ recent injury ” on the part.
This they proceed to treat with an excessive
dose of movement, which ultimately destroys
the benefit before bestowed. The medical man,
on the other hand, having been taught to treat
recent 1njury, whether accidental or due to
operation, by rest, the adhesions in his subject
form early instead of late. Medical men of to-
day are beginning to lose faith in the prolonged
“rest treatment ' favoured by former generations;
they have before them the errors of the quack
“bone-setter ”’ ; it but remains for them to
determine the mean between the two extremes
in order to bring to perfection the scientific
treatment of recent injury.

It must be remembered that the minute doses
of mobilisation prescribed increase daily in
amplitude, that few fractures in the body have
been found to fail to unite with considerable
firmness at the end of a week or ten days, and
that a very unstable union will suffice to permit
of a very wide range of movement, if the dose
is administered with care and judgment.

But, it may be argued, a newly-formed
adhesion is not an elastic structure, and a single
movement is as well calculated to break down
such an adhesion as twenty. What benefit, then,
is to be derived from the repetition of a single
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excess. Pain on movement is not infrt:qucnt]y
the result of excess, when it becomes an indication
that massage should be curtailed and passive
movement altogether abandoned for one or
more days.

Although treatment is divided in these pages
into distinct sections for the sake of clearness, it
should not be supposed that any such divisions
exist in practice. The passive movements are
not performed alone as a separate part of treat-
ment : rather is it necessary to combine these
movements as far as possible with a continuance
of the massage. If one hand alone can perform
the movements in safety, massage with the
other should be continuous. If both hands are
required safely to carry out the movements,
four or five movements may be performed in
the course of a minute, after which massage is
again practised for at least two minutes before
any attempt is made to repeat the movements.

As a rule it will be found to simplify matters
if one tries to vary the movements as much
as the nature of the case allows. If flexion and
extension are performed three or four times
in succession the patient’s muscles seem to learn
what is expected of them, and they begin to
assist the movements. This may be prevented
during the time that the movements are of small
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tured may be instructed that on the first day all
the fingers are to be slowly flexed and extended
together ; ten movements are to occupy a
minute ; after five minutes’ rest the exercise is
to be repeated. The next day the index and
middle fingers are to be moved separately, during
the second exercise, and the whole series of
movements are to be performed with somewhat
greater frequency. The third day each finger
is to be moved separately, and the rate of the
movements may be increased to fifteen a minute.
The next day the tip of each finger in turn may
be brought into apposition with the tip of the
thumb, perhaps a small pellet of paper may be
rolled between them. Then various articles
may be picked up, and the hand may be laid
on the table in different positions following a
prescribed routine. As soon as union is firm,
five-finger exercises on table, piano, or violin,
and writing, may be prescribed. Then buttons
may be fastened, a spoon and fork may be used.
The limited use of a knife follows ; the cutting
up of meat or the slicing of bread remaining
for the near future.

All that is needed is that the prescription
shall so vary from day to day as to mark the
daily improvement, and that the patient’s mind
shall be imbued with the fact that each exercise
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volume of the muscles as they contract, this
increasing bulk must compress the veins, and
must squeeze forward any blood or other Auid
which may be lying free in the interstices of the
tissues.” The valves control the venous flow,
and there seems no better explanation. It is

F1G. 25,

Application of an adhesive-plaster ** splint * to the fore-arm.

certainly reasonable ; but some cases respond
readily Eo the treatment and others slowly, which
is also a feature of treatment by massage ; and
it is impossible to affirm that the disappearance
of the swelling would be less rapid as the result
of massage alone. Dr. Wharton Hood, however,
lays great stress on the value of the strapping as

a therapeutic agent,
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FiG. 26

Ski-agram of fracture through the surgical neck of the Humerus with
separation of the greater tuberosity. Patient, a painter, aged 56. The
fracture had been **set * and splintage applied the previous day.

[Page 186A.




F1G. -27.

same case five weeks later. This photagraph was taken because the patient
complained of pain and weakness while white-washing, though able to
perform his other work. Strength was not fully restored till about ten
weeks after accident. The only apparatus used after the first twelve

hours was a linen sling, and the patient walked four miles to hospital and
back again each day.

[70 face p. 186a.
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a rigorous splintage, and also promotes the
return of the circulation to its normal condition.

The generally accepted law governing the use
of splints is that they should be left in position
until such time as the broken bones are so firmly
united that there is no fear of displacement,
whatever use may be made of the limb. Thus
a fracture of the Tibia and Fibula is often left
in a plaster splint for about six weeks, the
patient, on its removal, being able to stand, and
being encouraged to begin to walk as soon as
possible : the splints, that is to say, have been
retained until the bone 1s strong enough to
justify the normal use of the limb. It 1s
true that the duration of the sojourn in the
plaster splint is in course of limitation in certain
schools at the present day, but the full six weeks
1s still advocated in at least two of the recognised
text-books.

The correct use of splints is to leave them
in position until union is sufficiently firm to
allow of the most gentle movement without dis-
placement, the site of fracture being appropri-
ately guarded. The use of splints for four
days will prove sufficient for the majority of
fractures, a week for the remainder, except
possibly for fractures of the Femur where there
has been great displacement and consequent
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tearing of the periosteum. It is possible that
the early union is due, in part at any rate,
to the massage treatment which must be ad-
ministered before the application of splints. At
the earliest possible moment the splint is removed
daily for massage. Excepting cases of certain
fractures of the Femur, all splints should be
discarded within a fortnight from the date
of fracture, unless still required as a deterrent.

A distinction must be drawn between union
which is sufficiently firm to allow of massage
and carefully regulated movements and that
which justifies the full performance of all the
functions of a healthy limb. The time required
for the latter varies, nor is there any method
of discovering these variations beforehand,
whereas the removal of the splints for massage
is always possible at the end of a few days.

Hence we find that, under classical treatment,
a patient gains no advantage from the fact that
his powers of repair have exceeded expectation,
while one whose powers of repair have failed
to come up to expectation is doomed to a further
protracted dose of immobilisation.

And, further, experience of treatment on
classical lines leads to the conclusion that little
or no attention is paid by its advocates to the
nature of the fracture. A broken Tibia is, for
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them, a broken Tibia, no matter whether it is
a simple fissure or an extensive comminuted
fracture ; the one having an almost normal
circulation to effect repair, the other with
profound disorganisation of the circulation,
Both alike are placed in plaster for a stated
number of weeks ; and, be it noted, for a length
of time which is calculated to render union
in a bone which has sustained the worst possible
form of simple fracture so strong that the full
weight of the body can be supported.

By the use of massage and mobilisation we
not only aid repair, and notice and correct any
deformity which may have recurred after the
application of the splints (and, it may be,
after subsequent X-ray examination), but we
can watch the progress of the case, and utilise
to the full every advantage that the nature of
the fracture or the recuperative power of the
patient may afford. It should be ever in mind
that functional mobility may be perfectly restored
long before functional utility, especially in the
case of fractures in the lower extremity.

Taking as an axiom that pain is an indication
of the presence of some deleterious process in
the treatment of a fracture, and that anything
that might cause pain is therefore contra-indi-
cated, it follows that pressure of any sort can
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find no place in treatment. While the pressure
of an elastic bandage does aid in the absorption of
adema without massage, no advantages are to be
derived from its combination with massage.

Excess of massage causes pain and irritability ;
it is for this reason that more than two applica-
tions of the treatment are never prescribed for
any one day. We must allow the tissues to
react to the treatment. Now the application of
elastic pressure is a form of continuous treat-
ment, acting throughout the period that should
be devoted to pure reaction. Were such pres-
sure applied it is probable that pain and irrit-
ability, similar to that caused by an excess of
massage, would lead to a cessation of treatment.
Such at least would be the danger of pressure
during the early days after fracture : at a later
stage massage has so reduced the cedema that
supplementary treatment is uncalled for. The
nearest approach to such an appliance to be
used in the treatment of fractures is adhesive
plaster, in the application of which to the
surface of the skin we avoid pressure with all
the care we may.

A vital point in the arrangement of all appara-
tus, be it a simple linen sling or an elaborate
splint, and the detail requiring the greatest
possible attention if treatment by mobilisation
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and massage is to be a success, is the position
of the limb. This must be arranged so that
every muscle is at perfect rest, and all tendency
to stretching avoided. At first sight this may
seem difficult : in reality nothing could be
more simple. The most favourable position is
that which the patient finds the most comfort-
able. A sling or splint is arranged in a position
said by the patient to be one of perfect comfort.
A few minutes are allowed  for things to shake
down,” when the alteration of a pin, the tighten-
ing of a knot, an elevation of half-an-inch, or
the like, may make the difference between pain
and comfort, failure and success. The only re-
quisites for success are care, patience and common
sense, supplemented by a knowledge of the
anatomy of the part.

If a splint is applied with even moderate
firmness before the edema has attained its
maximum, a marked ridge indicates the limit
of the splint pressure by the end of twenty-four
hours. The cedema of the distal part is of that
tough, doughy consistency which the practi-
tioner learns, after the briefest acquaintance with
treatment by massage, to dread. Days must
pass before the movement, which should never

have been withheld, is restored to the shapeless
and rigid digits.
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to follow dislocations of the shoulder-joint and
their reduction. I can only infer from my failure
to note such accidents after fracture that they are
less common than—thanks, it may be, to an
exaggerated estimate of the mobility present
after fracture—is sometimes supposed. While it
is undeniable that the mobility which exists in
some cases may admit of sufficient range of
movement of the fragments to cause injury,
such cases, it may confidently be submitted, are
of great rarity. For example, it is generally
taught that the lower fragment after a Colles’
fracture is frequently liable to change its
position, and that splints must, therefore, be
kept in position for from four to seven days.
I have treated some eighty cases of this fracture :
such mobility has been present in two only.
The idea of mobility of the lower fragment
being present as a general rule after fracture
through the lowest inch of the Radius has
arisen, presumably, from the fact that, in spite
of the greatest care in reduction, even with
the aid of an anasthetic, there remains, almost
invariably, some bony deformity. To over-
come this imaginary mobility splints are applied
so firmly and for such a length of time as to
endow the deformity with a far greater 1m-
portance than it in fact possesses. The actual
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massage, while such movement is not calculated
to injure the nerves if they have already escaped
during the wider movements of the fragments.

But treatment by massage tends to cause an
excessive formation of callus. Is there, then,
no corresponding increase of danger that these
nerves should become involved in the callus?
It was not until recently that the true solution
of this difficulty dawned upon me while study-
ing an X-ray photograph of a separation of the
lower epiphysis of a Radius with considerable
backward displacement. There was a large
amount of callus present at the back of the lower
end of the Radius, and yet it was obvious that
no structure originally lying in contact with the
bone in this position would have been involved
in the callus. The reason was that the perios-
teum, which originally separated the soft parts
from the bone, now separated them from the
callus, just as, after fracture, it separated them
from any sharp ridge of bone which might have
been present.

It is evident, therefore, that for the Circum-
flex or Musculo-spiral nerves to be involved in
the callus formation it is necessary that the
periosteum should be torn at the points where
these nerves are in contact with the bone.
Moreover, be the amount of callus great or
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the fracture being, for example, in the right
fore-arm. The practitioner sits down facing the
patient, whose knee is opposite the front edge of
the seat of his chair. He crosses his right leg
over the left and rests the fore-arm on his right
thigh. He then grasps the patient’s hand in his

Fic. 3o.

Reduction of a fracture through the lowest inch of the Radius.

right hand, as if they were going to shake hands,
and gently strokes the whole of the fore-arm
upwards with his left hand about fifteen times a
minute (see Fig. 30). In five minutes pain will
be greatly relieved, and the next five minutes
are occupied in slowly moving the two inter-
locked right hands in the direction of the opera-
tor’s left hip-joint. A third five minutes are
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occupied in continuing this movement and, at the
same time, slowly flexing the patient’s wrist.
The left hand performs its work with unvarying
regularity, and so relieves the pain that it is
amazing how great may be the traction exercised

Fig., 31.

Another position tor massage of the fore arm. The operator’s leit hand
can cxercise a great deal of control over the lower part of the Radius.
This is an excellent position for massage of those cases where there has been
free mobility of the lowest inch of the bone.

by the operator without causing any distress. In
a quarter of an hour the deformity is reduced,
and a final five minutes may be spent in relieving
any lingering pain. When reduction has been
effected a change of position may be made to
that shown in Fig. 31. Many deformities will
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the knuckles and should be longer than the
anterior splint (see Fig. 32).

The patient will be most at ease if the sleeve
of every article of clothing is slit down the seam
of the arm from top to bottom. This allows

FiG. 33.

A very usual and improper position of the fore-arm when supported by a sling.
The insertion of a safety-pin, asin Fig. 32, is all that is required.
him to be fully dressed and enables the prac-
titioner to administer a daily dose of massage to
the upper arm. It also enables him the more
readily to mobilise elbow and shoulder, a part

of treatment on no account to be overlooked.
The arm must be supported by a linen sling
in the position shown in Fig. 32.
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The most suitable division of these fractures
into three classes has been mentioned. In the
first two, where bony displacement is absent
or slight, the splints are removed daily for
massage, the fingers receive individual attention,
and all movements which cause no pain are

performed. Dorsi-flexion of the wrist should
be prohibited for a week.

Rotation may be commenced on the second
day, but with extreme care, increasing daily up
to fifty per cent. by the end of a week.

Movement of each finger must be performed
in a special manner. The metacarpo-phalangeal
joint is first fully flexed, the other joints being
more or less extended. The flexion of the
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proximal joint is then relaxed while the middle
joint is fully flexed, this again is relaxed while

4

Fig. 36.

Three stages in the administration of a full dose of mobilisation to the little

finger.

the terminal joint is fully flexed (see Figs. 34,
35 and 36). Movements of adduction and
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the sum of the movements at the close of five
minutes is readily detected, and by the end of
three or four days supination will be complete,
It is worse than useless to attempt to procure
the movement by actually rotating the wrist in
any other way ; though, when the movement

Fic. 37.

An early stage in exercise for obtaining full rotation of wrist.

has once been performed, freedom may be
restored by frequent repetition after any manner
which may suggest itself. As simple a way as
any is for the patient to seat himself at a table
and rest thereon the ulnar margin of his one
hand, while with the other he rocks it gently
backwards and forwards (see Figs. 37 and 38).
The patient may likewise be taught to grasp a




























































































































BOTH FORE-ARM BONES 311

being nearly complete, and the anterior splint is
discarded. ‘The patient is now allowed to use
the hand, with a short posterior splint 7z situ for

FiG. 30.

Long anterior and posterior splints applied to the arm. Note that the fingers
are perfectly free to move. The discoloration of the hand is an
accidental photographic effect, but serves as a reminder that the patient
must be kept in the recumbent position.

another four days, when the use of splints may,
as a general rule, be abandoned ; though it is
wiser, if the upper third of the Radius or lower
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Massage affords an efficient protection from
the danger of non-union after all fractures of
the long bones of the hand.

The fractures most apt to cause trouble and
anxiety are, oddly enough, oblique fractures of

the distal phalanx which involve the joint.

Fiz. 40.

The application of an adhesive-plaster ““splint™ to a finger so as to permit
movement of the joints. Two pieces of plaster are to be applied in the
reverse manner before the *¢ splint " is complete,

The reason of their diflicult union is, presumably,

that the vascularity of the proximal fragment

is very poor. This fragment consists of a

small triangular piece of bone, which carries a

disproportionately large area of the articular

surface.
Although displacement is very rare, its
absence 1s apparently not due to the fact that




































F1G. 41I.

Massage of fore-arm after fracture of the upper part of the Humerus. The
injured fore-arm is supported by the masseur’'s fore-arm, the arm hanging
straight down,

Fia. 43,

Massage of the back of the arm after fracture of the upper part of the
Humerus as performed about the eighth or tenth day. At an earlier
stage of treatment the fore-arm remains in the same position as in a
sling and the arm is not abducted.

329



FiG. 43.
A second position for massage of the fore-arm after fracture through the

upper part of the Humerus. The abduction of the arm is slightly
exaggerated in this and the following figure.

Fi1G. 44.
Massage of the front of the arm alter fracture through the upper part of the
2 Humerus.
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amplitude are often possible without causing

pain.  Should pain return massage must be
resumed till it again disappears, as it simply

Fi1G. 45.

Arrangement of sling for fracture of the upper third of the Humerus. Note
that the sling in the neighbourhood of the elbow is quite loose, but taut
over the distal end of the fore-arm, the wrist and the hand.

R TP SLINSERL NSNS, TN, P S S N (e S S S e S S ]

means that the dose administered has been
inefficient.

Finally the glucokinesis is resumed for a few
minutes, and then a large linen sling is applied
and arranged with safety-pins so that the point
of maximum pressure is near the hand, and so
that there is sufficient material near the elbow
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to fold a portion round behind the lower part
of the arm and fix it to the front layer of the
sling. (See Figs. 45 and 46.) A flannel bandage

round arm and trunk gives a sense of security,

Fig. 46.

Fixation of a sling behind the neck over a pad of wool by means of a safety-
pin : a simple remedy for the great discomfort often caused by a sling.

but it must be loosely applied. An internal
angular splint is often useful, but only in so
far as it is a source of comfort to the patient.’

1 N.B.—Prof. Lucas Championnitre advises that when there
is very free mobility an anwesthetic should be given, deformity
reduced, and a prolonged dose of massage administered before
recovery of consciousness. The limb is then immobilised for
four days. I have treated many of these fractures with very free
mobility of the fragments, and have never had cause to regret the
omission of temporary immobilisation.































































354 TREATMENT OF FRACTURES

and no longer on the back of the bone, and the
position is carefully noted. If any part of the
Olecranon projects so far back as to touch an
imaginary ruler applied to the back of the arm
reduction is inl:(}mpl'{:n: and the process must be
repeated ab initio.  Ultimate failure is a grave

Arrangement of the sling after recent supra-condylar fracture of the Humerus.
No splint or bandage is applied.

misfortune to the patient, as recourse to operation
yields little hope of obtaining a more serviceable
limb than treatment by mobilisation and massage
in cases of separation of the epiphysis, which are
generally speaking the only cases in which any
anasthetic is required to effect reduction.
Massage is practised for five minutes after all
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manipulation has ceased, the arm being then
fixed in a sling at an angle of 45° by means
of safety-pins before any clothes are put on
and while the patient is still under the

FiG. g52.

Arrangement of sling at a later stage alter supra-condylar fracture of the
Humerus ; extension is slightly advanced and free movement of the wrist
and hand is possible.

influence of the anmsthetic. (See Figs. 51 and
52 ) £

The treatment of cases when there is no
displacement is similar, except that the wide
amplitude of movements to ensure reduction of

dcformit}r 15 omitted. There is rarely any need
for local treatment.
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FRACTURES OF THE CLAVICLE 369

whole limb has been completed. (See Fig. 55.)
Pain is readily relieved and deformity vanishes
as a rule without any manipulation. If manipu-

F1G. 53.

Local massage with the two thumbs after fracture of the Clavicle.

lation is necessary it may be performed painlessly.
All movements of elbow, wrist and fingers
are performed, and a large white linen sling is

applied, with a turn of bandage to fix the arm
B B
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to the trunk if necessary. The fore-arm and
hand are left free in order that the patient may
practise all movements without hindrance,
Sometimes an axillary pad may give a sense
of comfort. If there is mobility, it is necessary
to take some further precautions and adhesive

F1G. 6.

Wharton Hood’s strapping for a fractured Clavicle seen from in front. It is
well to place a very thin layer of cotton wool over the skin in the
neighbourhood of the fracture to facilitate removal, though soaking with
acetone is almost equally efficacious.

plaster should be applied. Dr. Wharton Hood’s

device is as satisfactory as it is ingenious.

“ Three strips of firm adhesive plaster, each

an inch and a half in width, should be applied,

from a point immediately above the nipple to

il o icm—"
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—

Fic. 63.

FiG. 64.
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It doubt still exists as to the presence or
absence of fracture the foot may be gently rotated
inwards. 1f this causes pain at the site of
exquisite tenderness, or of maximum pain,
diagnosis 1s established. Under no circumstances
should any attempt be made to lateralise the foot
or to rotate it outwards.

o

Fig. b35.

A position for massage of the leg when there is no liability to displacement,
or when union 1s complete.

Massage may be required to assuage pain before
diagnosis is possible if the fracture is of some
standing.

The most convenient position for treatment of
all fractures of the leg is the recumbent, but 1t is
essential that the bed or couch should not be too
soft. An excellent position for treatment is

obtained by the patient sitting on the couch and
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The massage during the first few days of its
application should be confined to simple stroking
for fifteen or twenty minutes, and must continue
during the time the mobilisation is being ad-
ministered. Thereafter somewhat more localised
treatment may be added by the use of the two

Fic. 67

Position for local treatment of the outer side of the ankle-joint.

thumbs. Each group of muscles receives
individual attention, as do also the ligaments of
the ankle or knee (see Fig. 65); but the
site of fracture must be scrupulously avoided,
as the callus which is being formed sub-
cutaneously is apt to become ‘irritable” as
the result of direct pressure. It is no less
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Classical Treatment

Cheyne and Burghard, in discussing the
treatment of Pott’s fracture, press for the use of
an anaxsthetic for the reduction of the deformity
on account of spasm of the calf muscles. If this
be severe the splints applied should extend only
as far as the knee to allow of treatment with the
knee flexed. Otherwise the knee should be
immobilised as well. Treatment by massage and
movements, they say, finds its most useful
application in Pott’s fracture. Splints, usually of
plaster, are discarded in three weeks, but no
weight must be borne on the limb for seven or
eight weeks. Dupuytren’s splint, Syme’s horse-
shoe splint, or a splint which is a combination
of both, all have their uses.

If the lower end of the Fibula be fractured
without dislocation they recommend the use of
Croft’s splint, the later treatment being “ on the
lines already laid down for Pott’s fracture.”

A Dupuytren’s fracture is to be treated in the
same way, except that inversion must be
effectual in preventing any tendency of the
Astragalus to rise up against the inferior tibio-
fibular joint.

Rose and Carless add little of interest save
that tenotomy of the tendo Achillis is referred
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