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any relief, which at once followed the removal of the bulky
iigamentae alaria, Practically most, if not all, cases of
this sort which have come under my observation have
been regarded as damaged or displaced semilunar fibro-
cartilages, and have been treated more or less actively.
It is a mistake one is very liable to make. A portion of
the articular cartilage may be removed from the joint in
two different ways. One is by direct impact as in a fall
upon the knee. In these cases a triangular piece of
articular cartilage breaks off the subjacent bone and
separates from the adjacent articular cartilage by a vertical
fracture.

In flexion of the knee beyond a right angle there exist
two considerable areas of the atlticular surfaces of the
condyles of the femur below the patella and on either side
of the ligament, which are covered merely by skin and by
the capsule of the joint. In the position of kneeling with
the knees separated by a moderate interval, the portion
of the under surface of the internal condyle comes into
immediate relationship with the ground. When kneeling
on one knee the under surface of the external condyle
comes into contact with the ground. In falling on one
knee the same portion of the articular surface of the
external condyle sustains much of the impact. If the
force of the blow sustained is sufficiently great a portion
of the articular cartilage is fractured and is displaced from
its connexion with the femur. It moves about in the

Fig. 4.

j )int and forms a loose body. It left for some time the
sharp cut edges, both of the loose piece and the depression
left by its removal, are gradually rubbed down, and I
believe that after a time the loose body may be completely
absorbed, and the place from which it escaped may be
represented only by a slight concavity in the articular
surface, I can best illustrate this by a case which I pub-
lished in the BRITlSH MEDICAL JOURNAL, December 2nd,
1893, page 1207:
E. P., aged 25, hai a loose body in each knee-joint. The

aright knee-joint was opened, when a piece of articular cartilage
(as illustrated in Fig. 4 was removed. It had evidently been
,very recently broken, since its edges were sbarp and clearly
defined. Ia the outer part of the uoder surface of the externil
condyle there was an area in this articular cartilage into which
the separated piece flteid accurately. On opening the left knee-
joint a piece of articular cartilage of about the same size was
removed. This piece was completely altered in character, its
edges being smootbed down like a flat stone in a brook. On the
same area of external condyle as in the rigbt knee a smooth
depression in the articular cartilage was observed. Its edges
were smoothed down, and its floor was covered with articular
cartilage. In neither case was there any bone attached to the
cartilage.

I have not Invariably removed the piece of loose carti-
Ilage from the koee-joint when I felt that it was disappear
ing pretty rapidly and when it appeared to be doing very
little or perhaps no harca. That these pieces of cartilage
may absorb comiAetely I have no doubt. If, however,
they give trouble Gthey can be realily removed if they con
be felt. At the same time I have known of several ca4es
in which a joint has heen opeDed and the small movable
foreign body has eli deid the surgeon.

There id another group ot cases showing similar
symptoms, in whio;b the lo)ose body can be shown by the
wr rays if the rays are transmitte:d through its breadth, for

the reason that there is a thin scale of bone attached to
the under surface of the articular plaque. The carti-
laginous fragment differs in shape from that previously
described, since it is not triangular but broadly square
with thin edges.
In these there is never a history of impact on the knee,

but a definite one of a twist or strain of the knee-joint.
The fragment is generally found in the upper and outer
part of the knee-joint. It presents all the appearances of
being pressed off the bone, a portion of which frequently
appears to come away with it.

Unfortunately, in the few cases on which I have
operated for removal of the fragment an incision was
made directly over it above and outside the patella, and I
did not feel juastified in enlarging the incision and exploring
the knee-joint more thoroughly merely to determine the
seat of damage in the femur or tibia. They all experi-
enced pain or tenderness when pressure was made on the
inner portion of the articular surface of the internal
condyle where it articulates with the patella.

REFERiwCE.
1 The Surgery of the Internal Semilunar Fibro-cartilage, Clinical
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BY CHARLES H. FAGGE, F.R.C.S.,

ASSISTANT SURGEON TO THE HOSPITAL.

GBNTLEMEN,-The study of injuries of the lower end of
the humerus is naturally divisible into two classes: one
which comprises injuries occurring in childhood before
the lower epiphysis of the humeras is united to the
diaphysis; and the other, including fractures in adults,
of the lower end of the diaphysis-the common type
of supracondylic fracture. This distinction is in reality
largely an artificial one, for, as I shall attempt to show, a
simple separation in children of the lower humeral epiphysis
uncomplicated by any fracture is very rarely met with;
in fact, the common injury to the lower end of the
humerus in childhood is in many features similar to that
of adult life. A true understanding of the injuries likely
to affect the lower end of the humerus in childhood
depends on an accurate knowledge of its ossification, and,
as the diagrams in most anatomy books have been, until
recently, inaccurate in respect to the relative amount
which is formed by the lower epiphysis, I shall spend a few
minutes talking about its development. My first diagram
shows the lower end of the humerus entirely cartilaginous
during the first year after birth, and the sec( nd diagram
shows that certainly up to the fourth, and often well into
the fiftb, year of life the lower epiphysis c )niists of one
cartilaginous mass, encircling a gradually inereasiDg ossific
nodule, kno wn as the centre for the capitellum which may
be seen during the second year.

In the next figure we come to the point on which former
descriptions were inaccurate, for in them we were told
that the whole lower end of the humerus is formed from
the lower epiphysial centres; whereas we know recently,
partly from anatomical work and- partly from Poland's
pathological researches upon the lower epiphysis of the
humerus, that the diaphysial -centre, beginning to grow in
the eighth week of fetal life and forming the whole of the
shaft, gives a downgrowth, which forms anteriorly and
posteriorly a considerable finger-like process of bone,
separating the internal epicondyle from the rest of the lower
epipbysis. This hypopbysis begins to extend towards the
lower border soos after the fourth year, and dtfinitely forms
the lower non articular margin just internal to the trochlea
in the thirteenth year; so that after the.thirteenth year a
simple. separation of the total lower epipb)sis of the
humerus is impossible, for any injury which dissolves the
continuity of the bone at the level of the epiphysial line
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INJURIES OF LOWER END OF HUMERUS.

must, in truth, entail a fracture of this downgrowth of the
diaphysis; and what is true absolutely after 13 years of
age is oertainly in a sense true after 4 years, for the
diaphysial downgrowth has already begun, and has in-
terrupted the regularity of the epiphysial line as seen at
birtb. In exact agreement with these facts we find that
in the early years separation of the total lower extremity
of the humerus is quite common, whereas after the fourth
year it is comparatively rare.

Ossification takes place in the lower end of the humerus
by four contres, the first of which appears between the
second and third year in the capitellum; and it not
only forms the articular surface for the head of the radius,
but spreads inwards, forming a large part of the trochlea
as it almost reaches to the antero-posterior groove which
divides the trochlea into two halves. In the fifth year an
ossific granule appears in the internal epicondyle; about
the eleventh year or twelfth year the centre in the inner
part of the trochlea appears to form two-thirds or less of
the troohlear articulation, and finally, in the thirteenth
year a nucleus is seen which forms the external epicondyle.
These diagrams indicate that the lower epiphysial line
skirts the articalar margin of the lower extremity so that
the whole of the surface which forms in front the coro-
noid fossa and behind the olecranon fossa is formed from
the diaphysis. And here I should mention that whereas
this lower cartilaginous mass of the humerus in newly-
born infants is relatively deep, in the later years of child-
hood it is relatively shallow: that is to say, the dia-
physis appears to grow more down into the region of the
articular surface in childhood than in infancy. At about
16 years of age the three outer centres which since
13 have formed one mass-the true epiphysis of the
lower end of the humerus-fuse with the sbaft; and at
the eighteenth year the internal epicondyle joins with the
shaft separately, being separated from the lower epiphysis
by the downgrowth of the diaphysis, which I mentioned
before. One may suppose that this diaphysial down-
growth exercises a natural beneficial function, acting as a
splint or support, for the protection of the ulnar nerve,
which passes round the bone and lies posterior to it at
this point.
You will see that in general direction this epiphysial

line traced on the front of the bone passes from within
outwards and downwards, and as it reaches the external
epicondyle It passes upwards again: similarly, at the
back it skirts the upper margin of the articular car-
tilaginous surface, and my diagram will draw your
attention to the fact that this epiphysial line is distinctly
within the synovial membrane of the elbow joint,and is
sapported and strengthened by the attachment of the
capsular ligaments, which pass upwards well over the
coronoid fossa anteriorly and downwards below it on the
inner margin of the trochlea. Here is a diagram which
shows the epiphysial line-the junction of the blue car-
tilaginous mass with the shaft-crossed both by the reflec-
tion of the synovial membrane from the diaphysis, where
it is lining the olecranon and coronoid fossae, and by the
attachment of the capsule where it is passing down on either
side to skirt the articular margin. The lower epiphysis
obtains, in addition to the usual periosteal bond, support
from the attachment of the comparatively feeble synovial
membrane and of the comparatively strong capsale of the
elbow joint; for, though in the dissecting room we do not
regard the capsule of the elbow-joint as a very strong
stracture, yet in childhood it is the chief suppnrt the
epiphysial line obtains. The relation of the synovial
membrane to the lower epiphysial line affords it some
slight protection also, and quite apart from this the
relation of the parts I have mentioned is of the first
importance, because, firstly, disease of the juxta-epiphysial
line will readily spread to the joint-a subject in which we
have no interest to-day. though in connexion with disease
of the joints, such as tubercle, it should always be in your
mind; and, again, in any case of injury to the epiphysial
line the synovial membrane is almost certainly lacerated,
and both haemorrhage into the joint and secondary
synovial effasion are not only important difficulties in
accurate diagnosis, because the swelling interferes with
the careful manipulation of the fractured extremity, but
also subsequent organization of this effasion may ulti-
mately interfere with the free mobility of the injured
joint.

I will try to put before you shortly some of the facts in,
connexion with the various injuries of this epiphysis, and,
much of what I shall say is gathered from a very full,
account of the results of traumatism on the lower ex-
tremity of the humerus in Mr. Poland's Injuries of the-
Epiphy8es. These injuries may be described under five
headings. I have referred already to the first one, which
is separation of the whole lower end of the humerus. Thia
is common under four years of age, and is not possible
after the internal epicondyle becomes cut off from the-
main epiphysis by the downgrowth of the diaphysis about
puberty. Then there is a separation of the true lower
epiphysis, consisting of the external epicondyle, capitel-
lum, and trochlea; this is comparatively common about-
puberty, though it is considerably more rare than the
injury I mentioned first-a total separation of the lower
end of the humerus. The next variety is a separation of the-
internal epicondyle and the trochlea with it; and this
also is only possible before the internal epicondyle is
separated from the trochlea, and is therefore only met,
with under 4 years of age. In my fourth subdivision the
outer epicondyle andthe capitellum are detached together.
In either of the last two varieties you will readily gather
what deformity is likely to result, because in the case of!
separation of the internal epicondyle and the trochlea it
is clear that if these portions of bone are driven upwards
and shortened the natural carrying angle, of the elbow,
which normally forms an angle outwards of 1700, is
diminished, so that cubitus varus, or a straight position of
the elbow, results. Exactly the reverse is true after injury
of the external epicondyle and capitellum, the natural,
carryiDg angle is increased, and cubitus valgus is the
result.
In a fifth class come a separation of the internal or

external epicondylic epiphysis, which is not uncommon.
Of these, the separation of the internal epicondyle is the
only one which I think iE, in the hour at our disposal,.
worth a few words, because the internal epicondyle, from
its relation to the ulnar nerve, either from injury or the-.
aubsequent formation of callus, may interfere with the
function of that nerve.
The sixth variety is a very common fracture in child-

hood, and I have many x-ray pictures showing it here; it-
is the separation of the trochlea with a fracture passing
up through the internal epicondyle. Looking, for instance,
at this x-ray plate, we see a vertical line of separation
passing upwards between the capitellum and the trochlea,.
it then passes inwards along the epiphysial line for some
distance, nearly to the inner margin of the trochlea, when.
it ascends to reach the inner border of the humeral shaft.
Mr. Shenton tells me that this is one of the very com-
monest iDjuries which he meets with in the surgical"
x-ray department. In teaching us the exact anatomy
of this, as of so many other bone injuries, x rays have
considerably corrected the former ideas of the nature of
such injuries about the joints, where exact diagnosis is
difficult solely from physical signs: I speak particularly of
conditions which are not fatal, and after which, therefore,
it is difficult to collect pathological evidence as to their.
causation, nature, and frequency.
My last variety of injury, which is also common in.

adults, is supracondylic fracture-a fracture passing
straight across the shaft of the bone in its weakest-
part, because here it is thin antero-posteriorly. Here is
a good example of an x-ray picture of this injury, which
is complicated by a vertical fracture passing through the
trochlea into the elbow joint, so that the internal
epicondyle is drawn inwards and the external epicondyle-
outwards (see Fig. 5). Of all the varieties that I
have mentioned, I think the supracondylic fracture,
both in childhood and adult life, and the sixth variety-
namely, a fracture pasaing upwards through the inner-
epicondyle with a partial separation of the trochlear
epiphysis-are the most common; and there are numer-
ous modifications of both of these. Wbat I have
recently he d impressed on my mind by the writings
of Mr. Sbenton and others, and by looking through
a large number of x-ray photographs taken in the last
ten years, is that true separation of the lower epiphysis
of the humerns is relatively ancommon, and that in some

portion of its course the line of diastasis of continuity oft
the bane passes through the bonay diaphysir,,and therefore.
is partially a real fracture.

I
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The physical signs which exist when the epiphysial line
is injured are, first, deformity, and this commonly is as
is seen in this x-ray plate, in which the lower end of the
diaphysis is carried forwards, and the epiphysis lies behind
(see Figs. land 2). So we see the lower end of the diaphysis
projecting into the antecubital space, and this no doubt
partially compresses all structures which lie in front of it,
and that it does not frequently injure the brachial vessels
is probably due to the rounded form of the lower end of
the diaphysis when the diastasis is entirely through the
epiphysial line. If the epiphysis includes the epicondyles,
the attachment of the flexor and extensor tendons are seen
on either side, but this epiphysis is one to which no mnus-
cular or tendinous structure is attached which is of any
value in acting as a tractor to help you to reduce the dis-
placement. As a result of this displacement, a depression
is seen posteriorly immediately above the olecranon, and
again, because of the projection of the lower end of the
shaft forwards, the biceps is put on the stretch and the
triceps is more or less relaxed. The action of these
muscles determines the position of the patient's arm,
which usually at the time it is examined is one of semi-
flexion. The last point I have to mention about the
deformity is that it is very like that of dislocation of the
elbow-joint, in which both the bones of the forearm are
driven backwards. Should the case be seen within a few
hours of the injury there will be no swelling; but very
rapidly considerable swelling ensues, due not only to
superficial bruising but also to exudation of blood and
synovial flaid into the elbow-joint; and in many cases
this renders accurate diagnosis impossible. The deformity
is characteristic in that if it is reduced it tends to recur,
and this is one point which distinguishes this injury from
dislocation.
Under an anaesthetic, or without, it may be possible to

obtain a sensation of muffled crepitus-a smooth crepitus
compared with the rough grating of a fracture. I do not
lay stress on this muffled crepitus, because if it is unwise
in the case of a fracture to complicate the injury to soft
parts by rubbing together two surfaces of bone to satisfy
diagnostic curiosity, it must be even more so in the case
of the delicate epiphysial line of a child. Undue mobility
of the arm at the level of the epiphysial line is a sign of
much greater value; the upper arm will be shortened as
measured from the olecranon to either of the epicondyles.
This is not a sign of much value, because one knows how
difficult it is to measure the arm accurately under any
conditions, owing to a want of definition about the upper
and lower bony points, and if there is much swelling
about the elbow this difficulty will naturally be increased;
the movements of the elbow will in nearly all cases be
limited, because of the effusion into the joint, but they are
never so limited as in a case of dislocation.

I have already referred to supracondylic fracture,
which produces exactly the same deformity, and gives the
same physical signs as separation of the lower humeral
epiphysis, except that the lower end of the upper
fragment, as the fracture takes place higher up the shaft,
does not come so far down into the flexure of the elbow,
and distinct evidences of bony crepitus are obtainable in
the child or in the adult. If a supracondylio fracture in
children or adults is produced by hyperextension of the
elbow, the lower fragment is driven backwards, and there-
fore lies behind the lower end of the shaft; whereas if the
injury is due to hyperflexion, the reverse is true, and
the lower fragment lies in front of the lower end of the
upper larger fragment.

COMPLICATIONS.
When Mr. Poland's book first appeared, several years

ago, I wrote a review of it, and in looking it through for
this purpose I remember being much struck by the fre-
quency with which separations of all epiphyses were
compound, and by the frequency with which a simple
separation of the epiphysis was likely to end in suppura-
tion. But apart from the question of the inoidence of
sepsis and the consequent complication of the issue, there
is one local complication which is fairly common-injury
of the brachial artery. Mr. Wright, now a well-
known surgeon in Manchester, when he was a Surgical
Registrar here in 1879, wrote a paper in the Guy'sHospitalReport8 on this question. recording a case of Mr. Bryant's

4

in which, eleven days after the separation of the lower
epiphysis of the humerus in a child, the radial pulse was
lost: this was no doubt due to injury to and subsequent
blockage of the brachial artery. Mr. Poland, in com-
menting on this case, suggests that it might have been
caused by an ill-fitting splint, though I do not find any
inference in Wright's paper to support this view. There
are several other cases of a similar complication scattered
about in the literature on this subject. It is natural that
an occasional associated injury to the soft tissues over the
front of the elbow is likely to result in the very distressing
contraction of the fiexors of the hand which is well
known as Volkmann's ischaemic paralysis, and is due to
a fibrous degeneration of the flexor muscres of the forearm.
Whether it results from primary inflammation of muscles,
or is secondary to injury of the nerves, or injury of the
blood vessels, is not at present decided. Opinions on the
matter seem to be divided.
The only other complication which is common is an

injury to one of the adjacent nerves, commonly the
musculo-spiral, resulting in a dropped wrist. When
the internal epicondyle was involved, injury to the
ulnar nerve, as evinced by loss of sensation or "pins
and needles" in the little finger, with atrophy of the
muscles of the hypothenar eminence, has been noticed in
a few cases.
In connexion with the differential diagnosis there are

certain anatomical points to be borne in mind. (1) Under
normal conditions of the elbow a line drawn through the two,
epicondyles passes above the olecranon. If the olecranon
be pushed backwards, as in dislocation, its relationship to
the line drawn across between the epicondyles will be
altered from the normal. If the total lower end of the
humerus be separated, the relationship of the epicondyles
to the olecranon will be unaltered, and therefore the line
drawn across the epicondyles will still be above the
olecranon. (2) Another line which I should have thought-
of distinct clinical value, but which seems to have
escaped general notice, is that which Wright (loc. cit.
supra) described. He says a line drawn from the in-
ternal epicondyle through the tip of the olecranon, over
the back of the elbow-joint, passes through the head
of the radius in any position of the elbow-joint. Clearly,
if any one of these three bony points is altered in its
relation to the others, this line would show it.
The diagnosis of injury to the lower humeral epiphysis

will be in the first place from dislocation of the humerus
forwards at the elbow-joint, and I think that in disloca-
tion the absence of crepitus, and the fact that deformity
does not tend to recur if it is reduced, will usually dif-
ferentiate the two injuries. Again, in the common
dislocation of the elbow-joint, the lower extremity of the
humerus will project much further downwards-well
below the level of the elbow-joint-than in separa-
tion of the. epiphysis, where the lower end of the
diaphysis generally reaches just to the level of the
antecubital crease.

It is not so important to diagnose a separated humeral
epiphysis from supracondylic fracture, because having
decided that there is loss of continuity at some point
on the lower end of the humerus you will treat it-
on active lines. Muffled crepitus and the greater
width of the lower end of the upper fragment are in
favour of separated epiphysis, and undue mobility at
a level well above that of the elbow suggests supra-
condylic fracture. With regard to prognosis, Poland
is of opinion that here, as in all separations of the
epiphyses, complete and rapid union usually occurs,
and this, while being an advantage in some respects,
is in others a disadvantage, because if you neglect
to make an accurate diagnosis during the three or
four weeks in which the swelling is subsiding, you
will have by that time a fair amount of union
in a bad position. Radiography now plays an im-
portant part in the diagnosis and prognosis of these,
injuries, and recognition of the exact position of the
fragments immediately after the injury is only possible
by this means. This photograph (Fig. 1) shows a frac-
ture through the lower end of the humerus in a child, in
which apparently the position was fairly good. When
w rayed, the lower end of the diaphysis was seen to.
be considerably in front of the lower fragment, and even
putting it up with the elbow fully flexed at an acute
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angle did not accurately correct the deformity. (See
Fig. 2.) I operated on the patient in June, 1909,
and levered the lower epiphysis forwards into its
normal relation with the shaft, and when replaced it
remained in good position without any mechanical
assistance. You see (Fig. 3) that some weeks afterwards
there is apparently complete alignment between, the
lower epiphysis and the shatt. In one respect this last
photograph gives a fallacious idea of the result, because
it looks perfect, but the range of movement at the elbow,
though smooth and free from extreme flexion to about an

angle of
1500 is
limited
beyond
this point

.......

joint can-

not be
fully ex-
tended:
this is no
doubt due
to the for-
mation of
ext e rn al1
callus in
theolecra-
non fossa.
On the

Fig. 1.-Fracture of lower end of humerus, whole the
showing position of fragments immediately after result is
accident.satisfac

tory, for
it is probable that there will be considerable reabsorption
of the callus in the foss under normal movements of
the forearm.
Such impairment in mobility, both in flexion and in

extension, is very common; it till have resulted from
callus formation in several of the cases, of which you
have seen x-ray plates on the screen to-day. And, again,
considerable deformity of the elbow is quite common,
though not uncommonly associated with very good move-
ment. Here is an. x-ray photo of the elbow of a boy
who came to my out-patient department with con-
siderable cubitus varas. Instead of the forearm form-
ing with the arm an angle open outwards, the fore-
arm passes downwards and iawards, so that there was
bowing, or an angle inwards, at the elbow-joint: here
there was considerable
deformity, yet movebsents
were perfect. The usual ....

4causes of impairment of 54
movement are non-reduc-
tion of displaced epiphyses,
the resultiDg callas fiiling
up the adjacent fossae
either in front or behind, -
and injury to the ulnar
nerve owing to its impli¢a-
tion in the callus around
the joint.
The last evil resulb of.

these injuries which we
have to consider is arrest...
of growth, and fortunately
in this particular pasition it
is not important. This Fig. 3.-Ultimate result
epiphysis is probably second
to that of the lo wer end of the femur in frequency
of being injured, but tbe results of these two in-
juries are in marked contra t in their effects on arrest
of growth, for the lower end of the femur has a
far greater inflaence on the length of the limb. The
practitioner should warn patients that, after an in-
jury near a joint in a child, arrest of growth of
the epiphysis is at leasJt probable. There are few
conditions not of vital importance in regard to which
practitioners so frequentIy seek a second opinion,
because they do not like to take the entire responsi-
bility of treatment; and I cannot do better than im-
press upon you the words of Velpeau, who said that

" one of the worst things which could happen to a
young surgeon beginning practice is to meet with a
case of injury of the elbow in a child," because of
the prospect of some permanent deformity or limitation
of movement.
With regard to treatment, there seem to be three

camps of those who advise fixation in splints. Poland,
who has had an unrivalled experience of these injuries in
England, recommends a right angle splint Bardenheuer
recommended fixation in a position of full extension, while
American surgeons are generally unanimous in believing
that the
only way
to prevent
some ab-

cold re:-_

cubn itus

dition in 24

the tex-

position; Fig.2.-Fragmen,ts not in apposition, even in full,_ iexion of elbow, with hand supinated under ano n t h e anaesthetic.
other
hand, Hutchinson's observations on the lower epiphysis
of the femur and of the humerus have in recent years
led English surgeons to treat these injuries near the:
elbow in the completely -sed position. There is no
doubt in my mind that if a separated lower humeral
epiphysis of a child is put in a position of complete
flexion with the hand supinated, possibly using no
splint but strapping the forearm to the arm and
bandaging them over the front of the chest, the deformity
will usually be reduced, but I form my opinion from a
comparatively small personal experience of the treatment
of this injury in this way, and I must own that I have seen
one or two cases which have been treated by right-
angle splints, in which alterations in the carrying angle
of the elbow have occurred; and I can therefore realize,

as regards its influence on

flexio ofelbowelbow ,that the American
on t h e naesthcitcs ofi treatment;b

hand,Hutchion' obser member that union occurs
of the femur and ofthehumerapidly, and delayed union
::,_ r : ~is very uncommon, so that
ledEnglish surgeons to after three or four weeks

suprting apparatus may
elbow in theDcompletely fle entirelys omitted. Mas-
epip_y_siofachildisputinsage should be begun on

the fourth or fifth day, and
g } . ~~~~gentle passive movements

These latter are one of the
unionpatinvgooposition, erson best means of preventing aof this injurPinthion. w certain amount of immo-

bilityo of the joint ; but,
as Mr. Robert Jones has pointed out, if they are insti-
tuted before firm union has occarred, disturbance of anion
results: external ca.lluasis thrown out, and the effect
they were designed to annul is increased by them.

It is natural I should say something about the treat-
ment of these injuries by operation. If any operation
is to produce its best results, it must be carried
out within a fortnight or, at most, three weeks
of the accident. This puts on the general practi-
tioner the serious duty of deciding whetber he has got
the fragments into such apposition that a reason-
able functional result is likely to ensue, and of course
considerable help in coming to a decision on the question

[MAR'.H ii, igiT,.INJURIES OF LOWER EtiD OF HUMERUSI
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of the apposition of the fragments is given by the X-ray
picture. I have here an interesting series of x-ray photo-
graphs of a case of fracture of the lower end of the
humerus, in a man of 42 years, who fell off his bicycle on
April 3rd, 1910 (see Figs. 4, 5, 6, 7): you will see that

Fig. 4.-Lateral view before operation.

both condyIes are driven apart, and the shafb comes
down between and behind them. His medical attendant,
Dr. G. B. Batten, of Lordship Lane, a very keen and
expert radiographer, at once applied himself to the ai rays,

Fig. 6.-Lateral view after operation.
and finding it impossible to rectify the displacement by
manipulation under an anaestbetic, operation was de-
cided upon e,nd was carried out on April 7th in spite of
a superficial wound on the back of the elbow joint.
Good restoration of the normal alignment of the bone
was effected by means of one of Mr. Lane's plater, and

the patient has regained a very considerable range of
movement of the elbow.
In the case of the cbild's elbow which I put in front of

the screen you noticed there was no wire, plate, or other
opaque substance (see Fig. 3). In operating upon children
or adoleseents it is unwise to put a ecrew or wire into the

Fig. 5. -Antero-posterior view before operation.

lower growing end of the bone, because such a substance
tends to determine a local arrekt of growtb.
The specimens from tbe Museum on the table

show that in former 3 ears the operative treatment
of tbese injuries near the elbow-joint, eitber because
of the incidence of suppuration or because of im

Fig. 7.-Antero-posterior view somie weeks after
operation obscured by calluis.

paired mobility of the joint, was limited to excision.
Excision of the lower end of the humerus for an un.
replaced fracture or separation of the lower epiphysis
at the present time is really the result of an error of
judgement as to the suitability of the case for operation in
the week following the accident.
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