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24 OPERATIVE I'REATMENT OF FRACTURES

mission of foree

» almost the whole of this being tr
Fia, 30, |

ansmitted

Fig. 31,

Fics. 30 and 31,—Elbow-joint of old woman.

from the radius to the humerus. The chief function of
the ulna is to retain the radius in such a position upon the





















OPERATIVE TREATMENT OF FRACTURES. 31

examination of radiographs obtained by varyin g lengths of
exposure shows that the callus or new material extends
from the displaced fragment along the whole lengtl} of the
shaft to its upper extremity. The younger the subject the

—

Fia. 88.—Fracture of lower end of humerns.

greater is the extent of this new formation, while later in
life it is practically limited to the immediate vicinity of the
ends of the broken bone.

Fig. 37 represents the condition three months after the
mjury. The perceptible layer of callus extends a greater
distance up the back of the shaft. The shadow formed by
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Fia. 40.—Fracture of lower end ol h WIS,
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OPERATIVE TREATMENT OF FRACTURES. 39

surrounding the long bones of the extremities are ine_}:-
tensile ties in their length. If a long bone be twisted onits
long axis by a force sufficient to break it, it‘_j_.-‘iulds mn a
.-_a];]il:hl fashion, the length of the spiral varying w1tlI1 the accu-
racy of the rotation and with the eircumference of the bone.

|

Fia. 41.—Spiral fracture of tibia,

The form of the spiral is such that each fragment terminates
in a sharp angie, while at the other end of the spiral it
presents an angular interval which was occupied by the
portion of bone forming the sharp extremity of the other
fragment. This 1s represented in Fig. 41, which has been
touched up slightly to make i1t more diagrammatic. The
soft parts surrounding the bone forming inextensile ties in
the length of the long bone produce an overlapping of the
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(4) A continued abduction produces a rupture of the
interosseous ligament uniting the fibula to the tibia (see

L

A e ’!'.E!: W
ik '-E.'.:_':'Ij"-.l" "'-:-'H'ﬂlf T UL

4R " TR AT
(Fial (e} b R e BT

Fra. 50,

Fig. 54), or more frequently it results in a tearing away
: [=]

nlf tht? wedge of the outer and back part of the lower end of

the tibia, to which the interosseous ligament is attached
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see Figs. 52 and 53). The fr T e
;:1 R Lfmd m}. !hl. fragment of tibia is much
arger in Fig. 52 than in. g, 53.

:I believe I was the first to eall attention to this particular
variety of abduction fracture, or, as it is more commonly

Fia. Hl.

called, Pott’s fracture. If such a fracture is left unreduced
for some time, the displaced fragment of tibia, ankylosing
in an abnormal position, forms an insuperable barrier to
the perfect restoration of the funetions of the ankle-joint.
Fig. 50 represents the first degree of abduction fracture,
seen laterally.
Fig. 51 the same fracture from hefore backwards.
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F ig. 5

29 shows an abduection fracture of the ankle of

Fic. ba.

the first degree, the fibula being broken in its lower fourth.
The fragments were much displaced. They were placed in
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OPERATIVE TREATMENT OF FRACTURES. 7

and the surgeon can rest assured that if he has effected
accurate apposition of the fibular fragments he has also

Fiz. 7. Fia. b8.

Fia. 59, Fia. 60

rﬁatﬂmd the internal malleolus and the tibial fr ‘agment to

tl:} eir normal positions. The fibular fr agments are secured

y means of a steel plate and screws. As a rule, a single
=
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a scrunch fracture over the sharp lower and outer limit of
the shaft of the tibia (see Figs. 65 and G6).

Fia. B5. Fia. G6.

Fie. 67.

In operating on these fractures a vertical incision 18
made over the internal malleolus, which is forced down-
wards by means of an elevator till the form of the bone 1s
restored. It is retained accurately in position by means of
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a plate and screws as shown in rFigﬂ. 64, 65, !5[5 andkﬁl'?.
Figs. 65 and 66 show two am]111;ct1g11. f:'act-t}l‘es of the ankle-
joint of the second degree, the tibia having been l_}mken
obliquely upwards and inwards while the fil.)ula, had 1I34:-fm
smashed over the sharp lower and outer margin of the tibia.
The same treatment was adopted in the two cases. ']..‘he
direction of the tibial fracture which is practically vertical

Fia. 68.

can be readily recognised in both radiograms. If the
external malleolus is broken also the surgeon has the satis-
faction of knowing that the replacement of the imternal
malleolus is accompanied by that of the outer. In these
fractures. of the ankle, as in all fractures, it is well to
secure the fragments as firmly as possible. in orvder to
permit of early movement of the joint without fear of
displacement, so that the surgeon must not hesitate to use
plates and screws strong enough to effect this purpose.

Fig. 68 represents an adduction fracture of the ankle-
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Jomt. The direction of the fracture through the tibia is
upwards and inwards, while the fibula is broken trans-
versely. Iig. 69 shows how this fracture can be treated
by means of a single serew in certain suitable cases.

In either adduetion or abduction fractures, after the
functions of a leg have been perfectly restored, it may on
rare occasions be advisable, in the labouring eclasses

Fiag. 6o,

especially, to remove the plate to avoid irritation of the
skin over it from the pressure of a heavy boot. This
applies to all plates which have to be placed subcutaneously
in localities exposed to pressure or injury. HExcept for this
condition it is needless to say, that a plate put into a simple
fracture should never require to be removed.

Fractures of the Bones of the Foot,

Many fractures of the bones of the foot are best treated
by operative interference.
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tibia and fibula produced by direct violence, in which, after
many weeks, practically no union had taken place. The
fracture of the tibia was exposed and freed of the soft

Fig 75 K1, Th.

callus which surrounded it. The fragments were then
placed in accurate apposition and were retained by a very
stout external plate and a thin subeutaneous plate.

The hones were restored to their normal form and
function, and the man was freed from a very tedious .{'j‘m-
valescence and was saved from permanent disability.
Fie. 76 shows the radiogram of the result.
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tibial fragments should usually be placed on the outer
surface of that bone for the reason that a thick plate can

be buried beneath the muscles at a distance from possible

Fra, B0,

pressure which might cause irritation if it were merely
covered by skin.

Great swelling of the soft parts sometimes renders
accurate apposition of the edges of the skin very difficult
indeed, and the surgeon may on occasions be put to his



70 OPERATIVE TREATMENT OF FRACTURES.

.'I ’ = - " * -
wit's end to effect it. A curved incision, a loosening of the

skin from the subjacent deep fascia, and the employment of

Fia. Bl.

a number of tenaculum forceps to hold the skin edges
together almost always enables Inm to atfach a sufficient
number of Michel's clips to effect this. In any case, when
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Fie, 82,

there will obviously be much difficulty in closing the wound,
the incision must not be made directly over the surface to



=
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Fig. &3,

which the plate has to be applied, but should be made :l.T a
. y aerainst infeetio
distance from it so as to secure the plate against mfection
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disappear shortly under the influence of education or as the

result of damages in the law courts.
Though a plate and screws form by far the most ready

Fia, 87,
! Fia. 88,

means of retaining the fragments of a spiral fracture in
accurate apposition, the same purpose may be effected by
means of a wire or screw, as is shown in I"igl: 89 and Fig. 90
Fig. 89 1% a skiagram of a spiral fracture of thobt'iiﬁa:
]ﬂ]-::;l” ﬁ::;j;:ﬂ;; ’Iﬁ]rlh}:!]: t]m frngltm.nf:s of the fibula having
. : apposition, were secured by means of

stout silver wire which perforated them. b
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The line of fracture of the tibia can be recognised while

F'ra, 60,

the fibular fragments are seen to have
acceurate apposition.

Fig. 90 shows a spiral fracture of the tibia
fragments having been replaced

fallen into perfectly

in which the
In position are held
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antero-posterior plane in an old badly united fracture, the

Fic. 96,

result of direct injury. The influence of the malposition
of the fragments on the mechanics of the knee joint was
disastrous to its functions. The neaver to the extremity of
along bone that the fracture takes place the greater are the
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alterations in the mechanics and functions of the adjacent
joint.

Fig. 97 shows a not uncommon variety of fracture of
the upper limit of the shaft of the femur which results
from direct violence, for example, from the impact of the
bonnet of a motor car. This oceurred in a young girl.
The difficulties of effecting accurate apposition were very

Fia. 97. Fra, s,

materially increased by the fact that it was umpossible to
grasp the fragile upper fragment in forceps.

The bone was restored to its normal form, the fraocments
l]'._reingq secured by a plate and screws as illllﬂtl'&;ﬂl] by

The child obtained a limb that was perfect anatomically
and Funct-immﬂy. :

(o
]'L_J

I do not hesitate to operate and to ensure a perfect
w:snr]t even when the displacement is inconsiderable. It 1S
obvious that the only way in which a perfeet functional
result can be obtained for certain is by accurately restoring
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Fia. 106,
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Fig. 103 shows a fracture of the femur produced by
direct injury and Fig. 104 the result of operation. :
Figs. 105 and 106, taken some months after the 1 11’1Jl]1‘i.
show the relative position of the fragments of the femur

Fig. 107. Fia. 108,

cases of spiral or torsion fracture. The ends of the bone
have undergone changes consequent upon the lapse of time.

Fig. 107 shows arecent spiral or torsion fracture of the
femur, and Fig. 108 the result of operative interference.
When the femur is broken spirally the fragments are
restored to their normal position by holding the leg in a
condition of strain and by manipulating the fragments
upon one another by means of a couple of long powerful
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forceps, which readily control them, The shorter the spiral
f?actm'e the more diffieult is it to secure perfect coaptation,
since one spike or one edge so readily gets beneath the
other fragment. A short spiral fracture of the femur in a

Fia. 109.

young child may make great demands on the skill and
patience of the surgeon and his assistants.

No surgeon possessed of an atom of sense would ever
imagine that the removal of a spike or portion of a frag-
ment could possibly facilitate the restoration of the bone
to its normal form. I mention this as 1 have known
large portions of spiral fractures of the femur removed
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and very considerable.shortening and disability result from
the incapacity of the surgeon. N

If much comminution of fragments exists it is best to
secure a long steel plate with mutin.uous holes to the
stronger and stouter fragment, which is usually 1:11_:3 lower,
and then to conmect up the intervening fragments to the

Frz, 110. Fia. 111.

plate, finally fastening the plate to the upper fragment.
In some cases it may be necessary to employ a number
of small plates in addition, in order to fasten the smaller
fragments together,

Sometimes the bone may be too thin to hold screws,
when the surgeon must employ such other methods as he
can devise mm the circumstances. For instance, Fig. 109
represents a spiral comminuted fracture of the femur of
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the result of treatment other than operative is most
unsatistactory.

Fig. 114,

In several cases of fracture of the femur which had
been previously treated by extension, the fragments were
cleared of recent callus, and the bone restored to its normal
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form. Curiously the ecallus which had already formed
(previous to the operation) con tinued to develop in spite of
the fixation of the fracture. This is always the case
5 : M, L e
Nature provides abundant callus to fill in the large interval
between the displaced fragments, and apparently she is

Fia. 115.

unable to stop its formation when it suddenly ceases to be
requisite.

Iig. 114 shows how a surgeon should not attempt to
treat a fracture. When one considers the enormous
leverage exerted by the leg, to apply an encircling loop of
wire to a spiral fracture of such a bone as the femur is
manifestly useless.

In all fractures of the femur the surgeon should bear in
mind the great importance of moving the knee-joint at the
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that it will afford enough grip for a screw, the neck and
outer surface of the trochanter should be freely exposed
when the edges of the fragments can be coapted accm'ateh:
and retained in position by two or more SCTeWs l}ussiu:r
through the great trochanter, neck and head of the ]mnz
from without inwards. Great care should be taken in

Fia. 114,

ensuring that the serews employed are not too long, other-
wise they may perforate the cartilage of the head, or even
the acetabulum. Measurements obtained from a good
radiogram will eliminate this risk. In fractures of the neck
of the femur produced by a fall on the trochanter, com-
monly called extra-capsular, if operation appears advisable
to restore the form of the bone, the seat of fracture should
be exposed in front, the fragments should be put in position
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a manner as to disable the man, who was a labourer, from
continuing to follow his employment.

I exposed the spine of the scapula at the seat of fracture,
and by manipulating the fragments on one another was
enabled to restore the scapula to its normal form. The
fragments were retained in apposition by means of a plate
and four screws secured to the free edge of the spine. The
anatomical and functional result was perfect (Fig. 123).

It was unnecessary in this case to secure the acromio-

r‘

Fie. 128, Fic. 123.

clavicular joint by means of a plate and screws, as I usnally
do when this articulation is dislocated, since the joint was
restored to its normal form by the operation on the scapula.

Fractures of the Claviele.

Fracture of the clavicle results from the tral?smissiﬂn
through its outer end of a force greater than it is able to
bear. The clavicle usually behaves as a lever of the second
order, the sterno-clavicular jomb forming the fulerum and
the point of impact on the frst, a:nd, later, on thn? second
costal arch, the points through which the weight is trans-

mitted. |
When the clavicle yields, the outer fragment holding the
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restored to its mormal position. It was secured by means
of a plate and serews. The plate had to be bent in ;m\';
planes in order to fit the surface of the fragments with
accuracy, while it exerted a certain slmuunf:nnf AppProxi-
mating force upon the fragments,

Fia: 133,

Fig. 133 represents a not uncommon type of fracture of
the lower end of the humerus. Itis obvious that no treat-
ment that does not ensure the coaptation of the broken
fragments is likely to be followed by a useful result. In
this particular case the fracture was a compound one and
was not aseptic. In these circumstances I preferred to
retain the fragments by means of wire rather than plates,
and the result obtained is shown in Fig. 134. The patient
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Plates and screws f
—-ales and screws form as a general rule the
efficient means of retainine the f --hzjm“ﬂ'- ol o
i NI ragments 1 apposition.
Ll. @y In Tractures of the upper end of the humerus
st e i £ P ) . . i : =1
staples (Fig. 135) may be of service as is shown in Fio 136
=Ty 3

Fie, 136,

which illustrates the manner in which they can be employed
with advantage in a fracture through the tuberosities and
shaft of the humerus.

In fractures about the lower end of the humerus in
young life, the surgeon may experience great difficulty in
replacing the lower fragment in position with perfect
accuracy. That a moderately useful, but ugly arm may be
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usually obtained by manipulation alone, I am not prepared
to deny, but in doubtful cases I expose the fracture by a
vertical incision through the triceps and make certam that

Fra. 187.

Fia. 138.

I have restored the outline of the bone perfectly. In frac-
tures of portions of the lower epiphysis with displacement
of the fragments it is often necessary to expose the fragment
and to secure it in position by wire.

Fig. 1587 illustrates a fracture of the lower epiphysis of
the humerus, the radial portion of which had been broken off
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Fic. 155. Fia. 158.

Fra. 157.
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necessary, to a later date. During this period .the nutrition,
functic:n: and vitality of the tissues is maintained by elec-
tricity and gentle passive movements. .
I cannot illustrate the bad effects of early movement 1n
these fractures better than by relating the details of a case.
A girl, aged 12 years, dislocated her left elbow. A radio-

Fic. 163.

gram taken three days after the injury showed that the
head of the radius had been broken off, comminuted and
displaced. On the day that the dislocation was reduced
passive movements of flexion and extension were commenced
and were applied three times a day afterwards for twenty
minutes at a time. The range of flexion and extension
became more and more limited so that when she was seen
thirty-three days after the injury the range did not exceed
ten degrees. Pronation and supination were also very
limited. Fig. 163 shows the condition three days after the
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Fig, 164

Fia. 164.
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serew " of the trade except that the thread is cut up to the
head, there being consequently no barrel. This is to enable
the screw to hold the proximal layer of compact bone only,

Fia. 177,

L m——

Scas =
_2

FuLL Size Enos

Fig. 178.

the screw not entering and gripping the distal compact
tissue, except in the case of the young child.
Though the use of a hand drill entails the occasional

expenditure of much energy, on the other hand it affords
the surgeon a cleaver idea of the density of the bone than
Lie could obtain from the use of an electric drill and enables

































F1a, 182.—Case of malunited Pott’s fracture treated by serews and wire,




Fro. 182.—Malunited fracture of tibia and fibula treated by screw and wire.












Fia. 184 —Malunited fracture of femur treated by screws.



Fia, 185 —Malunited fracture of tibia and fibula treated by serews and wire.
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Another excellent illustration of the methods of opera-
tive procedure which I employed years ago is shown in
the result of the treatment of an ununited fracture of the
tibia (see Fig. 186). The patient, a man, had broken his

Fia. 186.—Ununited fracture of tibia and fibula treated by serews and wire

leg more than a year before and had previously undergone
an unsuccessful operation for the relief of the mechanical
disability resulting from non-union. At the time he came
under my care the tibial fragments moved freely on one
another on an axis at right angles to the plane of the
fracture, which was very oblique in direction, and he was
altogether unable to bear his weight on the limb. TIn this
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ease 1t was necessary, after exeising the false joint, to use
three long stecl screws passed in different directions in

order to sczuvo [ - fop! ;:;sEnmilfr:u anicl {'{m'.]r][_e:u 1M1 O-

Fie. 187.

bilitv of the fragments. Two loops of silver wire were
f(mr;ﬂ lyving lumekin the bone, and afforded the only evidence
of a prériﬁmﬁ operation. A little too mu(.rh of the ﬁ1.rnln1
was removed, and, as seen in the illustration, a portion of
it was replaced. The radiograph was taken about three
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months after the operation, the result of which was perfeet,
the patient then bemg able to bear his weight securely on

the damaged leg.

Fig, 135,

I"]g. IST represents the conditions present in an old
:";IE-&E flﬁ abduction fracture of the ankle of the second decree.
I'he ?!hnl:u‘ fragments arve displaced upon one another, ‘:’]iﬂﬂ
the fragment of the inner malleolus is thrown outwards.
[n consequence the ankle-joint is fixed in a position of
abduction.
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'1 . L] -
The man, an artillery soldier, has been discharged as
unfit from the Service.

Fig. 188 shows the result of operation. The fractures

Fia, 150, Fra. 190,

were cut up and the fragments secured in position by loops
of silver wire. The man was enabled to earn his living,
whereas previous to the operation he could only walk a few
yvards in great pain.

Figs. 189 and 190 show the conditions presented by an
old extensively communited fracture of the bones of the
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2 4 S :
Ilg 189 shows fracture of radius and ulna in antero-
posterior plane.

Flg, 190 shows the same in transverse plane.
Fig. 191 shows condition after operation.
Fig. 192 shows a fracture which is by no means

uncommon, though not often recognised. An officer was

Fia, 192.—0Id fracture of coronoid process,

thrown off his horse, and disloeated both bones of the fore-
arm backwards. The dislocation was reduced, and he was
directed to move the elbow-joint freely. He was quite
unable to do so, the arm being kept rigidly flexed at aright
angle. Ie was regarded as neurotic, and, being unfit to
continue on active service, was ivalided home from South
Africa. The X rays showed that flexion was opposed by
the presence of a hard bony mass, which could be felt
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seanty and imperfect. It also shows that, owing to the

sp]ittinrr of the shaft vertically and to the comminution of
D - - - -

the fragments, in order to restore the limb to anything

approaching 1ts normal length only a portion of the

Fia. 193 —Skiagram taken July 4th, 1910, showing condition of femur before
operation.

segment of each bone could be employed to effect a junc-
tion, and that some delay must necessavily take place
before the interval that would remain between the broken
spikes could be filled in with new bone in sufficient quantity
to make the femur perfectly seeure functionally. On July
15th, 1910, the operation was performed. As was expected,
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! was only possible to utilise the blunt end and side of a
spike of the lower fragment, which was placed in eum-u:|
with a similar spike and blunt surface on the upper F|rnr
ment. In this manner the length of the shaft was l'udnc;i

Fia. 194.—Skiagram taken August 22nd, 1910, showing early vesults
of operation.

by only half an inch. A very stout steel plate, secured by
means of eight No. 7 serews, three quarters of an inch in
length and threaded up to the head, was placed in position
so as to retain the fragments immovably and firmly
together. Fortunately the bone was very dense and
strong. The patient made an uninterrupted recovery. On
September 13th, Mr. Hoefftcke fitted him with his splint
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i ollv oot about with inereasing com-
and the patient gradually gof ahout with iner ey
He was finally able to discard the sphnt

fort and facility. | |
He now gets about

after wearing it for some months.

oA i . R = A
easily and leads a very active life. Iigs. 194 and 195 show

Fia. 185.—Skiagram taken May 25th, 1911, showing firm hony union.

the condition of the bone at intervals. Fig. 194 was taken
in August, 1910, a little more than one month after the
operation, and Fig. 195 im May, 1911, nine months later.
They speak for themselves and hardly need any desecription.
The amount of eallus which was formed, and filled in the
interval which existed between the fragments after the
operation, has increased considerably and now exists in
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m
ll'mr second case was that of a powerfully-built man,
2t. 590, under the care of Dr, Henry Menzies. He had
4 [w 19 s

Fia. 196.—Skiagram taken February 5th, 1911, showing condition of
tibia and fibula before operation.

sustained a severe comminuted fracture of the left tibia
and fibula in December, 1910. The fractures were pro-
duced by direct injury, and there was much damage to the
soft parts. The tibhia and fibula were each broken in two
places, so that there were six separate large fragments of
bone (Fig. 196). Besides this there were smaller pieces.
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plates of varying sizes and strengths. No attempt was
made to unite the fibular fragments. This would have
increased the risks of the operation very much, while it
would have afforded no sufficient compensation, as the

F1a. 198 —Skiagram taken September 11th, 191 I a-.]mwi]ng later results of
operation and the further deposit of bone along the line of pressure.

fibular fragments would unite as soon as the tibia was
functionally secure. As in the first case, the 5111::{:1;*551“111
result was chiefly due to the skill and care of my assistants—
most important factors in the performance of these opera-
tions. The patient made an uninterrupted recovery. .l'l.h-.
Hoefftcke fitted a splint on May Sth, 1911, and the pat.'u.mt.
soon learnt to useit. Figs. 197 and 198 show the condition
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The joint was exposed, the adjacent surfaces of 'the
neck were sawn off, and the head was fastened ?ecumlj{- to
the stump of the neck by two long screws. The pat-mljt
made an uninterrupted recovery. The range of movement
in the hip-joint is limited by the shortening of the mneck,

Fig. 201.

but his activity is such that he is able to walk and
ride comfortably and is still in the Service. Fig. 201
shows the result of operation.

Fig. 202 shows an ununited fracture of the neck of the
femur, which, on acecount of the free mobility between the
fragments, totally disabled the patient from following his
occupation.
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Fia. 202, Fia. 208,

Fra. 204.
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The false joint which had formed was f1'{}e];_:l exposed,
its surfaces removed and the fragments firmly united to one
another by two long screws. An excellent result was
obtained, the patient being able to follow his emplovment
with comfort.

The result is shown in Fig. 203.

Fig. 204 shows the condition which obtained after an

Fra, 206. Fia. 206.

operation in a similar case of ununited fracture of the neck
of the femur.

I have treated many of these cases in this way, mostly
with similar success. In some the operation has been only
partly successful, because of ankylosis of the head of the
bone to the acetabulum previous to the operation.

In a fair proportion of the cases that have come under
my care a futile attempt had been made to establish union
of the fragments by the introduction of ivory pegs or of
round nails or steel rods. In no case have I ever seen any
benefit result from this rather useless means. On the other
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humerus which had been treated in the first instance by
splints. An attempt had been made to unite the fragments
subsequently by operation, but the hone remaining ununited
the wire which had been employed was removed.

Fra, 213.

.Fi.r_r_'. 212 shows the result of operation, the fraoments
hﬂ.vm;: been securely united by means of plates and serews.
: In ununited fractures alone, and then only on rare ocea-
sions, have I found it necessary to introduce portions of the
other bones of the patient. At the same time I always
utilise any fragment of hone which T saw off, using it to
fill any gap or strengthen any weak spots in the junction.
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