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AUTHORS’ PREFACE.

GENERAL PREFACE.

THE subject of Surgery has now become so extensive that any work
attempting to deal with it in an exhaustive manner must necessarily be
so large and unwieldy as to be suitable only for purposes of reference,
or for the use of those who devote themselves exclusively to its practice.
In any text-book of convenient size the information given in certain
branches of the subject must therefore be considerably condensed, and,
as the first essential for the beginner is to have the fullest knowledge of
the nature and characters of the diseases that he has to study, special
stress 1s usually laid upon pathology, symptomatology, and diagnosis. For
the practitioner, on the other hand, who is already acquainted with these
points, the great essential is full and detailed information as to the best
methods of treatment.

We have ourselves frequently experienced the want of detailed informa-
tion, especially as regards the after-treatment of our cases, and have had
to learn the best methods of procedure from experience. Nothing can
of course replace experience, but it is often of the greatest advantage to
have a detailed record of that of others upon which to base one’s work.
It is this want that the present work is intended to supply. We have
tried to put ourselves in the place of those who have to treat a given
case for the first time, and we have endeavoured to supply them with
details as to treatment from the commencement to the termination of the
illness. We have assumed that the reader is familiar with the nature and
diagnosis of the disease, and we only refer to the pathology and symptoms
in so far as it is necessary to render intelligible the principles on which
the treatment is based, and the various stages of the disease to which
each particular method is applicable.

We have purposely avoided attempting to give anything like a complete
summary of the various methods of treatment that have from time to
time been proposed: to do so would merely confuse the reader.
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Only those plans are described which our experience has led us to believe
are the best, but with regard to these we have endeavoured to state
exactly and in detail what we ourselves should do under given circumstances.
In some cases no doubt several methods of treatment are of equal value,
and while we have only discussed at length that which we have ourselves
been led to adopt, we have referred shortly to the others.

We have not mentioned all the exceptional conditions that may be
met with, but we have endeavoured to include all the circumstances with
which the surgeon is most commonly called upon to deal. The task has
been one of some difficulty, the more so as we have had, to a certain
extent, to break new ground. This must serve as our excuse for the many
shortcomings in the work.

PREFACE TO PART 1V.

WE have pleasure in acknowledging obligations to several friends who have
given us much assistance in bringing out this volume. First among these
is Dr. Percy Lewis of Folkestone, who has very kindly given us permission
to reproduce in extenso the admirable manual of Medical Exercises that
forms the Appendix to the chapter on Scoliosis.  This is taken werbatim
from his book On the Relief and Cure of Spinal Curvature, and is soO
comprehensive that we have not ventured to make any additions to it; the
figures illustrative of the text are either copied from his work or are
designed upon the same lines as those appearing there. Certain other
lustrations in the same chapter are from the same source. Dr. Leslie
Walsh of Bath has also been good enough to furnish us with a full and
practical account of the thermal treatment as carried out for rheumatoid
arthritis at Bath, for which we owe him many thanks. Dr. G. A. Suther-
land, Dr. Lambert Lack, and Dr. J. Curtis Webb have given much highly-
appreciated help in seeing the sheets through the press.

The Illustrations are nearly all from photographs or original sketches
and have been made by Mr. T. P. Collings; the exceptions to this are the
illustrations of instruments—which have been most kindly furnished by
Messrs. Down Brothers ; Fig. 8 from Helferich’s Manual of Fractures and
Dislocations—which we owe to the courtesy of the Council of the New
Sydenham Society ; Figs. 54 and 74 from Holmes’s System of Surgery—for
which we are indebted to Messrs. Longmans; and Figs. 135, 136, and
138 from Bradford and Lovett’s well-known work.

In answer to several critics who have reproached us for not having
mentioned certain methods of treatment to which they personally are
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addicted, we would desire once morc to reiterate the fact that the object
we originally set before ourselves was to describe as fully as 1)0%%1blc only
those methods of treatment which have proved most efficient in our hands.
To this plan we have adhered ; and therein also will be found our justtfica-
tion for the omission of certain newly-introduced methods of treatment
which may prove of great value, but which are as yet too recent to enable
a definite verdict to be pronounced upon them. To describe all methods
of treatment would be to convert a manual into an encyclopadia.

Loxpox, October. 1900.
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DIVISION 1.
THE SURGICAL AFFECTIONS OF JOINTS.

SECTION [—INJURIES OF JOINTS.

CHAPTER 1.

DISLOCATIONS : GENERAL CONSIDERATIONS.

DEFINITION.— By the term dislocation is understood a displacement
of the ends of the bones which enter into the formation of a joint, so
that the articular surfaces no longer maintain their relative positions.

The displacement may be partial or complete. By a complete dis-
location is meant a complete alteration of the normal relative positions
of the articular surfaces of the bones so that the end of one bone over-rides
the other; this is most common when the joint affected is of the ball-and-
socket variety, but it may occur in almost any joint in the body. In a
partial dislocation, on the other hand, there is only an incomplete displace-
ment of the articular surfaces—usually lateral—without any over-riding ;
this is most common in hinge-joints such as the elbow or the knee.

CLASSIFICATION.—Dislocations may be classified according to
their cause into the following three main groups :

1. Traumatic dislocations, where a healthy joint is dislocated as the
result of violence.

2. Pathological dislocations, or those resulting from disease. The
chief factor in the production of this form is disease in the joint capsule
which gives way and allows displacement of the ends of the bones ; examples
of this are seen in tuberculous disease, osteo-arthritis, Charcot’s disease, etc.

3. Congenital dislocations, which are due either to malformation, to
some displacement 7z wfero, or possibly to violence at or immediately

before birth.
PT. IV.
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We shall here deal only with the first class of dislocations, namely, those
which result from injury.

CAUSES._Exciting.—The cause of the dislocation may be: (a)
indivect wiolence, as when a fall upon the hand results in dislocation of
the humerus; (8) direct violence, as when a blow on the point of the
shoulder dislocates the clavicle: (¢) #raction, as when, In lifting a child
by the hand, the head of the radius is dislocated ; or (&) muscular con-
traction, as in dislocation of the humerus caused by throwing a ball,

playing single-stick, etc.

Predisposing.—In addition to these, there are various predisposing
causes of dislocation, such as: (a) Zhe nature of the joint. Ball-and-socket
joints such as the shoulder, are, from their anatomical conformation, more
liable to dislocation than such wellfitting joints as the ctbow. () Zhe
age of the patient. 'This affects the question in two ways. Dislocation is
most common in the adult. In the young, a joint injury is more likely
to cause a separation of the epiphysis; while in the old, the bones are
more brittle, and therefore fracture is more likely to occur than dislocation.
(¢) The condition of the muscles which surround the joint. 1f these be
wasted from disuse or disease, or if they be, so to speak, taken by surprise,
a force that would otherwise possibly produce no injury either to bone or
joint may quite casily bring about a dislocation.

TREATMENT. - From the point of view of treatment all dislocations
may be considered according as they are (1) simple; (2) compound; or
(3) of long-standing.  Further, from the same point of view, any of
these forms of dislocation may be complicated ; (a) with fracture of the
bone ecither in the immediate vicinity of the dislocated joint or at some
distance from it; () with severe damage—such as rupture—of vessels or
nerves near the joint ; (¢) with simple pressure on nerves, leading to paralysis
or paresis : and (&) with adhesion of vessels, nerves, and other tissues to the
dislocated articular surfaces; this last complication is met with when the
dislocation has existed for some time.

TREATMENT OF SIMPLE DISLOCATIONS.

The treatment of a simple dislocation must fulfil three requirements :
(1) the restoration of the displaced articular surfaces to their normal
positions : (2) the prevention of the recurrence of the dislocation; and
(3) the preservation of the functions of the joint.

REDUCTION OF THE DISLOCATION.—Obstacles to reduction.
—The chief factors opposing the reduction of a dislocation are the following :

(a) Muscular contraction. The muscles in the vicinity of the joint
are usually in a state of spasmodic contraction from the irritation caused
by the laceration of the ligaments and the presence of the articular
end of the bone in a new position. One of the most important points
in successful reduction is to overcome this spasmodic contraction.
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"This may be effected either by the administration of a veneral anesthetie,
or by steady traction in a suitable direction, which stretches and tires
out the muscles, and so overcomes their resistance. Of the two methods
the administration of an anwsthetic is far the better procedure, and we would
recommend its employment if possible in all cases of dislocation. In any
attempt to reduce a dislocation without an anwsthetic it is generally
extremely difficult to overcome the contraction of the muscles if the patient
be at all powerful, while excessive pain may be caused, and a fresh
and unnecessary laceration of the tissues will almost certainly result. The
only cases in which an anwsthetic should be deliberately withheld are those
in which there is some constitutional affection contra-indicating its use,
those In which the situation of the dislocation is such that interference
with breathing would be likely to result during its administration, or those
in which the dislocation is only partial and can be readilv enough reduced
without it.

(0) Lntanglement of one of the articular ends with some of the structures
v the wvictnity of the joint. The end of the bone may be grasped
by the edges of the laceration in the capsule through which it protrudes,
or by some of the muscles, tendons or ligaments in the neighbourhood, or
may become firmly hitched against some bony prominence.

It will therefore be necessary to employ appropriate manipulations
to get the articular surfaces into proper position. These manipulations are
specially designed to disentangle the articular end from any structure
around the joint with which it may have become engaged, and they
will therefore naturally vary with the anatomical conditions of the par-
ticular joint to which they are applied. They will be described in
connection with individual dislocations, and all that need be said here
1s that their main object is to bring the head of the bone opposite the
rent in the capsule through which it has escaped, and then to force it
back through that rent into its normal position.

(¢) The interposition of neighbouring Structures—espectally  tendons—- be-
taween the articular surfaces. The best example of this occurs in dislocations
of the ankle. In joints, such as the temporo-maxillary, furnished with an
mter-articular fibro-cartilage, this structure may be displaced and interfere
with the proper reposition of the articular surfaces.

When the ends of the bones have been brought into their proper
relative positions, the surgeon must make quite certain that the move-
ments of the joint are perfectly free and full in all directions. Should
it be found that an obstacle, such as a piece of tendon or ligament is
caught between the ends of the bones, the case should by no means
be left alone. If further manipulations, intelligently directed to getting
rid of the interposed structure fail, there should be no hesitation in
opening the joint and removing the obstruction. An operation of this
nature must of course be done with the strictest antiseptic precautions,
but if the surgeon be an adept at such work he nced have no

"
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much irritation. The dislocation should then be reduced, and two or more
drainage tubes of moderate size introduced into the joint at suitable spots.

The edges of the wound should be brought together as far as possible,
at any rate the portion of the wound made by the surgeon should be accu-
rately stitched up, while a few stitches should be put in the remainder
if the cdges be not too severely bruised. If after the lapse of forty-eight
hours there be no appearance of inflammation in the wound, no elevation
of temperature or other sign of sepsis, the tubes may be taken out and the
case then treated like an aseptic wound of a joint (sec Chap. XIL.). The
joint should be kept at rest upon a splint for the first three or four days,
but, as soon as the drainage tube is removed, passive movements should
be begun and the case treated much as if it were a simple dislocation.

In long-standing cases.—\Vhen a compound dislocation has occurred
some time Dbefore the patient comes under observation, and when sepsis 1s
already established, the condition is infinitely more serious. Under such
circumstances it is hardly justifiable to think of reducing the dislocation;
to do so would be simply to produce a more or less closed cavity, into
which free suppuration from the joint surfaces is taking place. In the
majority of cases it will probably be safest either to excise the joint or to
amputate the limb.

When the patient is old and the septic symptors are violent, amputation
will be the better practice: but in young subjects, and particularly in those
in whom the septic condition is not very acute, the removal of the articular
ends of the dislocated bones will generally suffice to secure a good result.
This will leave a cavity from which it is possible to obtain free drainage,
and when this is established it may even be hoped—as, for instance, in
the case of the elbow—to get a movable joint.

After-treatment.—This will be partly that of a septic wound and partly
that of an excision. The cavity should be thoroughly drained, antiseptic
dressings applied, so as to prevent the entrance of fresh septic material, and
the limb put at rest upon a splint for a few days. s soon as the acute
symptoms show signs of abating, passive movements should be begun and
carried out as in ordinary cases of excision.

TREATMENT OF UNREDUCED DISLOCATIONS.

Dislocations that have remained unreduced for any length of time are
very serious, because attempts at reduction upon the ordinary lines are
likely to fail for various reasons. In the first place, after the ends of the
bones have been displaced for any time they contract firm adhesions to sur-
rounding structures, such as muscles, vessels, nerves, etc., and considerable
force may actually fail to tear through these adhesions. When the bone
1s adherent to vessels or nerves, attempts at reduction, even though made
with quite a moderate degree of force, may tear through these structures, and
give risc to the most disastrous consequences. .\gain, there are always
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marked alterations in the capsule of a joint which is the subject of an
unreduced dislocation ; it becomes shrunken and altered in shape, and there
are such extensive adhesions both to the structures around and to the
articular surfaces that the end of the bone can no longer be got within
the capsule. Lastly, changes take place with such remarkable rapidity
in the articular ends of the bones themselves that the bone surfaces
no longer fit each other when the dislocation is reduced, and therefore
displacement is apt to recur on the slightest provocation.

It will be obvious from what has Just been said that the treatment must
vary according to the length of time that has elapsed since the dislocation
occurred.  The first point that will naturally come up for consideration
is whether it will be possible to reduce the dislocation by the same mani-
pulations that would be called for were the injury recent. This of course
depends entirely upon the changes that have occurred in the jomnt and
the articular surfaces. These in their turn are governed by the length
of time that has elapsed since the dislocation, and vary within some-
what wide limits. so that it is therefore impossible to lay down any very
definite time within which it is wise to attempt such a reduction. Speaking
broadly, however, we may say that in the case of the shoulder it is seldom
that a dislocation can be reduced by simple manipulation after three or
four weeks have elapsed since the injury, and it is hardly safe even to
attempt reduction after a period of seven weeks. We shall have to refer
to the subject again when dealing with the unreduced dislocations of
individual joints.

Should the time that ‘has elapsed be too long to render an attempt
at reduction advisable, or should such an attempt have been made and
have failed, there are three courses open to the surgeon. After a certain
time the displaced end of the bone tends to form for itself a fresh joint 1n
its new position, and this in some cases may prove so serviceable that it
1s quite as good as any that could be obtained for the patient by any
operative or other measures. Under these circumstances therefore the
surgeon will be well advised to leave the case to nature.

In many cases, however, the displaced bone presses upon nerves and
causes great pain, and moreover the movements are generally so imperfect
that something must be done to give relief. The second course is to cut
down upon the displaced ends, replace them in position, and thus more or
less completely re-establish the joint. This fortunately is sometimes possible,
even when a long time has elapsed since the accident. Before the end of the
bone can be got into place, it is usually necessary to divide a number of
structures—particularly muscles—surrounding the joint, and it is further
imperative as a rule to mechanically alter the shape of the joint surfaces
so as to restore their original contour and thus to prevent spontaneous
recurrence of the dislocation. The actual chances of success from this
procedure can however only be ascertained after the surgeon has cut down
and obtained direct inspection of the parts. If it be possible to replace
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the head of the bone without any extensive division of important structures,
a very satisfactory result indeed is likely to be obtained.

The third course which remains for adoption when both of the foregoing
are impracticable, is excision of one or both of the articular surfaces of
the affected joint. It is generally sufficient to excise one articular surface
alone in order to reduce the dislocation and to restore movement in the
joint; this point will be gone into more fully in connection with dislocation

of individual joints.



CHAPTER I
DISLOCATIONS OF THE CLAVICLE.

EiTHER end of the clavicle may be dislocated ; the acromial is the one
more frequently affected.

DISLOCATIONS OF TIHE ACROMIAL END.

Strictly speaking this 1s really dislocation of the scapula from the
clavicle.  Although more frequent than dislocation of the sternal end,
the injury is still far from common. It is usually caused by falls or blows
upon the back or outer side of the shoulder, which push the scapula
forwards.  Falls or blows upon the point of the shoulder, on the other
hand, are more prone to produce fracture.

DISPLACEMENT.—The acromial end of the clavicle almost invariably
projects above the acromion process of the scapula, whilst the latter is
displaced somewhat forwards and downwards; there is generally a slight
dropping of the shoulder. Cases have, however, been met with where
the clavicle has been displaced below the acromion, and in some exceedingly
rare cases 1t has even been found below the coracoid process.

TREATMENT.—(a) Of dislocation upwards.—.\s a rule this is
very difficult and somewhat unsatisfactory.  Reduction of the dislocation
1s perfectly easy; it is only necessary to carry the shoulder forcibly back-
wards and upwards, to push up the elbow and to press down the acromial
end of the clavicle. This brings the articular surfaces into good position ;
but the difficult part of the treatment is to maintain the reduction while
repair 1s taking place. A certain amount of deformity is almost certain
to recur, and this will be permanent, Fortunately, however, it rarely
interferes at all with the usefulness of the limb, and heavy manual
labour can often be performed as well as ever, even with a considerable
deformity; occasionally, on the other hand, there may be much interference
with the patient’s work.

Splints.—The pont of greatest difficulty in the treatment is that, however
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well the arm be fixed immediately after the reduction of the dislocation,
there is a constant tendency for it to drop, when the end of the clavicle
immediately projects upwards.  Perhaps the best plan is, after reducing
the dislocation by pushing the shoulder upwards and backwards, to support
the arm in a large elbow-sling fixed around the neck. to place a thick
pad in the axilla, another over the outer end of the clavicle, and a third
over the front of the forc-arm close to the elbow. .An ordinary broad leather

FiG. 1.--DisLoCATION OF THE ACRoOM1AL END OF THE CLAVICLE

A. Shows the first method described in the text. The strap—ke ippi ;
the two bands passing beneath the opposite axilla—is seen pas?ing oli'i:rfic})ur pscliﬁfg]fgtlflz
shoulder and around the elbow, where the two turns are often fastened together to kee
them from slipping. A wristssling only i» shown in the figure for the sake of cle’lrnessP
it ;hould be 2 large elbow-sling, and the arm should be bound to the side ) ="

5. The second method described. Thereis a pad over the acromial end of the
clavicle. beneath the shoulder-cap which is firmly buckled to the elbow-sling.

strap 1s then carried over the pad upon the clavicle, around the elbow
and over the pad upon the fore-arm (see Fig. 1, 4). When this is tightened
up, it presses down the outer end of the clavicle, and also pushes the
elbow upwards and backwards. The chief trouble with this apparatus
is that the strap is constantly slipping down over the point of the shoulder,
and to prevent this 1t 1s necessary to fix straps or bandages to it
opposite the anterior and posterior folds of the axilla, and to fasten the
ends of these together beneath the opposite axilla. The arm is then
bound to the side with an ordinary bandage, with the elbow somewhat
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pushed forward. This apparatus may be kept on for three or four weeks, the
strap being tightened whenever it gets loose, and after it is left off, the arm
should be supported in a large elbow-sling for another two or three weeks

A\ more efficacious but somewhat more complicated apparatus 1s shown
in Fig. 1, B, and is made by applying a shoulder-cap, between which
and the acromial end of the clavicle a firm pad 1s inserted, and
supporting the elbow in a moulded elbow-sling.  The sling and the
shoulder-cap can then be braced firmly together by straps or elastic tubing.
and the humerus is thus forcibly pushed upwards.

IWiring.—The above methods are applicable to the ordinary cases where
the displacement is not great. When, however, the displacement is very
marked and there is considerable overriding of the articular ends, and
more particularly when there is inability to raise the arm properly from
the side, operative interference may with advantage be practised. A
curved incision is made with its convexity forwards, the flap dissected
back, and the joint exposed; the dislocated surfaces can then be replaced
in position and the torn ligaments stitched together.  Although it is easy
to reduce the dislocation thus, it may be found no easy matter to keep
the articular surfaces in contact. Recurrence of the deformity may take
place as easily as when reduction is performed without an operation, and
if this be the case it will be requisite to drill the joint, and pass a wire
between the clavicle and the acromion, so as to mechanically fix the
ends together. The bones should be drilled obliquely, so that the wire
passes through both articular surfaces, which are got into accurate position
when the wire is twisted up. A wire of No. 5 French gauge—ze. 5 mm.
in circumference—will suffice. ‘This, however, has the disadvantage that
it abolishes the movements between the clavicle and the scapula, which
are very important for the proper performance of the antero-posterior move-
ment of the latter. Nevertheless it may have to be done, as it gives
strength to the arm and is often of considerable value to the patient.
No restriction need be placed upon movement after the operation, as the
parts will be held firm by the wire. Gentle passive movements, gradually
increasing in range, may be begun at the end of the first fortnight.

Unreduced dislocations.—In long-standing cases accompanied by marked
disability it may be necessary to have recourse to operation in order to
give the patient a useful arm. Here the surgeon should excise the joint
by removing the cartilaginous surfaces, and the clavicle should then be
fixed to the acromion by means of a stout silver wire (No. 5 French gauge)
passed vertically through the whole thickness of the clavicle, and similarly
through the acromion process. This will usually fix the bones quite firmly.

(b) Of dislocation downwards.--When the end of the clavicle s
wedged beneath the acromion or the coracoid process, the patient should be
placed under an anzsthetic, when it will generally be easy to disentangle
the bone by carrying the shoulder forcibly backwards and outwards. There
will not be the same tendency to upward displacement after reduction



http://loo.se

12 THE SURGICAL AFFECTIONS OF JOINTS.

as in the former case, nor will there be any likelihood of the down-
ward displacement recurring, as the weight of the limb is sufficient to
prevent that.  The arm should be fixed to the side, and the elbow
supported in a large elbow-sling.

DISLOCATIONS OF THE STERNAL END.

Owing to the great strength of the rhomboid ligament, dislocation of
the sternal end can hardly occur except as the result of cxtreme violence ;
this accident 1s  therefore of wvery rare occurrence, and is usually
accompanied by other serious injuries. The commonest displacement is
forwards, in front of the sternum : in other cases, however, the sternal end
may be driven backwards behind that bone, or directly inwards, so that
it lies in the supra-sternal notch.  The dislocation is generally the result
of severe violence applied to the point of the shoulder, and the direction
of the dislocation depends to some extent on the direction in which the
shoulder is carried by the mjury. If it be pushed forwards, the sternal
end may be displaced backwards and téce versa : whereas if it be depressed
the sternal end will be displaced upwards.

The result of the dislocation is considerable interference with the move-
ment of the upper extremity. In addition to this, scvere dyspnoea or
even dysphagia from pressure upon the trachea or wsophagus are met
with when there 1s backward displacement.  When the sternal end 1is
displaced directly upwards the rhomboid ligament is torn as well as those
of the joint proper.

TREATMENT.— s in dislocations of the acromial ¢nd, it is often a
matter of the greatest difficulty to keep the ends of the bones in position
after reduction. It is generally best to place the patient under an
anwesthetic, and to carry the shoulder forcibly backwards and outwards,
when the sternal end of the bone can be pushed mto position. When
severe dyspncea is present, an ansthetic should be avoided; the best
plan then is to have the patient sitting upon a chair while the surgeon,
standing behind the patient with his foot upon the same chair, places his
knee against the spine and, grasping one shoulder in each hand, pulls
them forcibly backwards. When the shoulders have been carried sufficiently
far back the sternal end of the bone is disengaged, and either slips into
place or can be pushed forwards by the fingers.

It needs a good deal of care, however, to prevent the deformity recurring.
The best plan 1s to brace the shoulders back by means of handkerchiefs
applied as for fractured clavicle (sce Fig. 2, 4). At the same time the
elbow should be supported and brought well forward over the chest (see
Fig. & 5):

( nreduced dislocation.—In long-standing cases, where the dislocation has
not been reduced, and in some recent cases when the end of the bone
i~ displaced backwards and presses on the trachea, and cannot be got
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into place by manipulation, it may be necessary to cut down and remove
the sternal end. For this purpose a curved incision with its convexity
upwards should be made over the inner end of the clavicle, which i
exposed when the flap is turned down. The periostcum is then incised
parallel with the long axis of the bone, and most carefully stripped
off by a rugine. .\ suitably curved copper spatula is then passed around
the bone immediately beneath the periosteum, and the sternal end is
nipped off by a pair of powerful cutting pliers, after which it is seized

FiG. 2.—Disr.ocaTioN oF THE STERNAL Exp oF THE CravicLE. The shoulders
are first drawn well back by the handkerchiefs braced together, as shown in ..
Finally the forearm is flexed across the chest and the elbow supported by the oblique
band of strapping seen in A.

by bone forceps and most carcfully removed, any structures retaining it
being pecled off by the help of a rugine and a few touches of the point
of the knife kept accurately in contact with the bone. At this stage
of the operation extreme care is required, because there is always a risk
that adhesions may have occurred between the end of the bone and the
innominate vein, but the risk of any accident from this is’ comparatively
slight if the periosteum be peeled off completely before the”end of the
bone 1s removed.

The wound is sewn up without a drainage tube, and the arm is kept
in a large elbow-sling until healing is complete, when the sling may be
abandoned and the patient allowed to use the limb.



CHAPTER IIL
DISLOCATIONS OF THE SHOULDER.

THis accident usually occurs in adults, and is only rarely met with
either in early childhood or in old age. After escaping from the capsule,
the head of the bone may pass forwards, backwards, or downwards, the
particular form of the dislocation being determined mainly by the direction
of the force and the position of the arm at the time of the injury.
The primary displacement may also be modified subsequently by muscular
action or by further violence; this especially applies to the downward dis-
location.  The violence whi¢h generally produces the injury is a fall or
blow upon the hand or the elbow, with the arm abducted and slightly
rotated outwards. The result is that the greater tuberosity of the humerus
comes into contact with the posterior edge of the glenoid cavity of the
scapula, and thus the head of the bone is thrust violently against the
anterior inferior part of the capsule; this gives way, and the head of the
bone passes downwards below the glenoid cavity.

VARIETIES.—In all the forms of dislocation the primary displace-
ment is sub-glenoid. s the head of the bone passes downwards it comes
to contact with the anterior edge of the long head of the triceps, and,
unless the direction of the force be such as to drive the head backwards,
the result of contact with this structure is displacement forwards; in its
progress in this direction the head comes to lie below the coracoid process
—the so-called sub-coracoid dislocation—which is much the most common
of the dislocations of the shoulder.

When the violence is more extreme, the head of the bone may be
thrust beyond the coracoid process until it lies beneath the clavicle—this
form is spoken of as sub-clavicular dislocation. Still more rarely the head
of the bone travels backwards; this is the result either of a fall with the
hands fully outstretched, or of direct violence applied to the front of the
shoulder.  Here also the lower part of the capsule is torn, but generally
somewhat more posteriorly than in the former instance, and the head is
carried back and lodges in the infraspinous fossa
sub-spinous dislocation.

this is spoken of as a
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Among the rarest forms may be mentioned the sub-acromial dislocation,
in which the head of the bone passes upwards into contact with the
acromion, and the supra-acromial dislocation, in which it actually lodges
above it. These last two forms are excessively rare, and, as the treatment
is practically the same as for the other varieties, we need not refer to
them further.

DISPLACEMENT.—Sub-coracoid dislocation.—In this, the most
common variety of dislocation, the head of the bone lies beneath the
coracold process, the upper arm being directed somewhat backwards and
outwards so that the elbow is away from the side. The fore-arm is supinated,
there 1s marked flattening of the shoulder, and the head of the bone can
be made out in its new situation.

Sub-clavicular dislocation.—The signs of this variety are usually those
of the preceding one in an exaggerated degree; not uncommonly the
coracoid process is fractured by the head of the humerus as it passes up-
wards towards the clavicle.

Sub-glenoid dislocation. —Here there is generally much pain from the
pressure of the head of the bone upon the nerves, and from the stretching
of the parts: the elbow projects markedly from the side, the arm is slightly
clongated, and the head of the bone can be readily felt in the axilla.
There may be absence of pulse at the wrist from pressure on the axillary
artery, or a rapid cedema of the hand from pressure on the vein.

Sub-spinous dislocation.—The arm is generally rotated inwards, 1s
nearer to the side than in the other forms, and the long axis of the
humerus i1s directed slightly forwards.

TREATMENT OF SIMPLE DISLOCATIONS.

Reduction should of course be effected as early as possible, and means
must then be taken to retain the head of the humerus in the glenoid
cavity.

REDUCTION.—Reduction may be effected in one of two ways: either
by manpulations, having for their object relaxation of the capsule and the
muscles and the re-introduction of the head of the bone through the rent
in the former; or 2y #raction, which brings the head of the bone down
opposite the rent in the capsule through which it is made to re-enter the
jomnt cavity.

Whenever possible the patient should be put under a general anzsthetic.
The pain of a dislocation is generally very severe, and by it the powerful
muscles around the joint are kept in a state of such violent contraction
that they often offer great resistance to reduction; when the patient is
anesthetised, on the other haﬁd, manipulations, effected with the greatest
case, often suffice to replace the head of the bone. Indeed, it is not
at all uncommon to find, in the ordinary sub-coracoid cases, that by
the time the patient 1s fully under the anesthetic, the dislocation has
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spontaneously reduced itself.  When, however, no anwsthetic is at hand,
the pain that the patient suffers may be so severe as to demand immediate
reduction without waiting. The best method of reduction for dislocation
downwards or forwards is by manipulation: the particular method of
manipulation that is most generally useful is that introduced by Kocher
and usually called by his name. It is performed as follows:

Kocher's method. —\When the patient is not under an anasthetic he
sits bolt upright in a chair, and an assistant steadies the trunk and fixes
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FiG. 3.—KocHERs MET1HHOD 0F REDUCING DISLOCATIONS OF THE SHOULDER. First
Stage.  The trunk is firmly fixed by a stout towel passed round the back of a chair and
held by an assistant, ‘['he elbow is then flexed to a right angle and firmly approximated
to the chest-wall.
the scapula, either with his hands or with a towel passed around the body.
It is most essential that not only the scapula but the entire trunk
should be steadied during the manipulations, as otherwise the patient may,
by swaying the body about, defeat them entirely. A good plan is to fasten
the trunk to the back of a strong chair by means of a stout jack-towel.
The surgeon stands or kneels a little in front of the patient on the affected
side, and first of all flexes the fore-arm to a right angle and then steadily
approximates the elbow to the side (see Fig. 3). This stretches the upper
part of the capsule and causes the head of the bone to hitch against the
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edge of the glenoid cavity, and the next step in the manipulation causes
it to rotate upon this and not upon its own vertical axis (see I'g. 8, A).
The arm is then firmly rotated outwards until outward rotation can be carried
no further (see Fig. 4). This brings the head of the bone outwards from
the coracoid process to beneath the acromion, and relaxes the outer and
posterior portion of the capsule, which has been unduly on the stretch
(see Fig. 8, B). The whole arm is now brought forwards and upwards, full
outward rotation of the humerus being still maintained, until the limb is
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Fi6. 4.—KOCHER'S METHOD 0F REDUCING DISLOCATIONS OF THE SHOULDER. Second
Stage. While the elbow is kept at a right angle and firmly pressed to the side, the
forearm is rotated outwards as far as it will go.

almost at a right angle to the body (see Fig. 5). This relaxes the front
and upper part of the capsule so that the gap in the capsular ligament
is freely open, while at the same time the head of the bone comes down
almost to its normal position (see Fig. 8, C). The last step in the
manipulations is to rotate the arm inwards, and to carry the elbow somewhat
across the front of the chest, making the fingers touch the opposite shoulder
(see Fig. 6) which brings the head of the bone back through the rent in

the capsule (see Fig 8, D); at this point the head generally slips into
PT. IV. B
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position almost imperceptibly. The arm is finally brought down to
the side (see Fig. 7) to which it is fastened after being supported in a
large elbow-sling.

Although for the sake of clearness these manipulations have been
described in stages, the process is a continuous one in practice and should
be carried out rapidly and forcibly. It is important to their success that the
trunk should be carefully fixed by the assistant.
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Fic. 5-—KOCHER'S METHOD 0F REDUCING DISLOCATIONS OF THE SHOULDER. 7Third
Stage. While full outward rotation is maintained, the arm is carried upwards parallel to
the antero-posterior plane of the body until it is almost horizontal.

In some cases the re-position of the bone is not noticeable, and it
is not until after the manipulation has been completed that an examination
of the shoulder shows that it has been successful.!

! There should be no difficulty in ascertaining whether or not the dislocation has been
reduced. The roundness of the shoulder, due to the prominence of the greater tuberosity in
its proper place beneath the deltoid, at once denotes success. Moreover the hand can be
brought to the opposite shoulder, and a ruler laid flat upon the outer aspect of the arm can
no longer be made to touch both the external condyle and the acromion as when dislocation
was present,
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F16. 6.—KocHER's METHOD oF REDUCING DISLOCATIONS OF THE SHOULDER.
Fourth Stage. When the horizontal position is reached, the arm is rotated inwards,
the forearm being carried through rather more than « right angle from left to right.
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F16. 7.—KocHER'S METHOD oF REDUCING DISLOCATIONS OF THE SHOULDER. Final
Stage. The elbow is now brought down to the side.
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Fig. 8.—KocHer's MeTHOD oF REDUCING DISLOCATIONS OF THE SHOULDER.
Dissections showing the course taken by the head of the bone.

A. Elbow approximated to the side. The head of the bone is carried a little outwards,
but there is no very great alteration in position.

B. Arm rotated fully ontwards. The head of the bone is carried well outwards away
from the brachial plexus, and the rent in the capsule is stretched.

C. Arm elevated. This brings the head of the bone well under the acromial arch and
stretches the rent in the capsule to its utmost.

D. Arne rotated inwards. The head of the bone passes back into pluce through the
rent in the capsule. (Helferich.)
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Traction methods.—In muscular subjects, however, Kocher's method is
not always successful without an ansthetic ; and if it fail, some form of
traction must be resorted to.

Outward traction—The method that seems to combine the most
satisfactory results with the least pain to the patient and bruising of the
parts is the following :—The patient is laid flat upon the back on the ground
or on a low couch, and the surgeon sits or kneels beside him ; the fore-arm
is flexed to a right angle, and traction is made so as to bring the arm
gradually out from the side until it is at right angles to the trunk. An
assistant, if available, makes counter-extension by means of a jack-towel

F16. g.—THE RIGHT-ANGLED TrRACTION METHOD OF REDUCING DISLOCATIONS OF
THE SHOULDER. If no assistant be available the surgeon may exert counter-exrension
by his unbooted foot against the axillary border of the scapula.

passed transversely around the upper part of the chest, while the surgeon
keeps up steady traction at right angles to the body (see Fig. ). If no
assistant be present, the surgeon must sit upon the floor at right angles
to his patient and place his unbooted foot against the scapula so as to fix
it while he makes the traction. Sometimes the head of the bone is felt
to slip in with a jerk, but most commonly it does so very gradually,
so that, after the traction has been continued until the muscles are tired
out and the parts are fully relaxed, the surgeon finds that the dislocation
has been reduced when the arm is brought to the side. If plenty of
assistance be at hand, the extension and counter-extension can be entrusted
to assistants while the surgeon manipulates the head of the bone into place
as the muscles become tired out.

Downward traction—The older method was to reduce the dislocation
by means of the heel in the axilla. This no doubt is very effectual and
should be resorted to if the other methods fail; it is also probably the
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castiest method of reduction for those who have but slight experience.  The
patient is laid flat upon his back on a couch or on the ground, and the
surgeon sits down facing the patient on the affected side, and after removing
his boot, places his foot in the axilla. The pressure of the foot should
be somewhat outwards towards the arm, the object being partly to fix the
scapula and partly to provide a fulcrum which will force the head of
the bone outwards into its normal position as the traction is made. If the
pressure be made too much inwards, the vessels and nerves may be
bruised, or indeed the ribs may be fractured. The forearm is seized above
the wrist and steady traction is made in a direction downwards and some-
what outwards, the surgeon leaning a little away from the patient for the
purpose (see Fig. 10). After the traction has been continued long enough
to tire out the muscles, the limb is firmly approximated to the side by

_Fic. 10.—TrHe Heer-iv-Axiira METHOD OF REDUCING DISLOCATIONS OF THE
SHOULDER. Furst Stage. Steady traction is made downwards and as much outwards
as the surgeon can manage by leaning over away from the patient,

carrying the forearm nearly to the middle line of the trunk, and the result
15 that the head of the bone is felt to slip into its normal position (see
Fig. 11).

In sub-glenoid dislvcations, traction, either transversely to the trunk
or with the heel in the axilla, very readily brings the head of the bone into
position.  [n the sub-spinowus and the sub-acromial Jorms, an anaesthetic
should always be used if possible; reduction, by traction downwards and
forwards is then easy. The arm should be slightly rotated inwards, so
as to disengage the lesser tuberosity from the edge of the glenoid cavity,
and, after the traction has been continued for some time, the arm should
be rotated outwards and carried forwards across the chest; the scapula
must be properly fixed by an assistant.
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After-treatment.— Ater the dislocation has been reduced, means must
be taken to prevent recurrence which is very likely to result from any

Fic. 11.—Tue Heer-in-AxiLLa METHOD OF REDUCING DISLOCATIONS OF THE
SHOULDER. Final Stage. When full extension has been made, the limb is swung
across the middle line and the head of the bone should slip into place.

injudicious movement while the rent in the capsule is still unhealed.
Some restriction must be placed upon the movements of the joint, at any
rate during the night, when it is well to bind the arm firmly to the side
by a handkerchief or a bandage; during the day it usually suffices to
keep the limb supported in an elbow-sling. ~ While guarding against the
danger of recurrence, the opposite error of an unduly strict immobilisation
of the joint must be carefully avoided, because, should the arm be kept
at rest for any length of time, adhesions in the joint are very likely to
result from the accident, and this is a very difficult condition to deal
with in the shoulder. Passive movements and massage should therefore
be commenced not later than a day or two after the injury. The joint
should be carefully moved by the surgeon, and massage of the muscles
surrounding it should be employed. In performing movement the risk
of the head of the bone slipping out of the capsule must be guarded
against by keeping the arm well rotated inwards when the limb 1s abducted.
In the intervals between the movements the patient should keep the
arm in a large elbow-sling, which should not be fastened to the side
during the day ; he should be encouraged to move the limb, and to use
it for any purpose so long as he does not take it out of the sling.  For
a week or ten days however the arm should be bound to the side at
night lest the displacement recur from any sudden movement during sleep.
We would especially warn the practitioner against keeping the arm at rest
too long. The results, especially in elderly subjects, are most disastrous.
The shoulder joint becomes practically useless, and no treatment, however
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vigorous, has any marked effect upon it.  As a rule it takes nearly six
weeks for recovery to be complete.

TREATMENT OF THE COMPLICATIONS OF DISLOCATION OF THE
SHOULDER,

There is of course in all cases considerable bruising of the muscles
inserted into the tuberosities of the humerus— more particularly of the
sub-scapularis.  These injuries are generally recovered from without any
trouble.

1. Fracture of the humerus may complicate the dislocation ; the fracture
may occur either low down in the shaft of the bone or through the surgical
or the anatomical neck.

2. Injury to the ncighbouring vessels or nerves—particularly the axillary
artery, the brachial plexus, or the circumflex nerve—may be met with,
especially in sub-glenoid or sub-coracoid dislocations.  The injury may vary
from simple bruising to complete rupture; in the majority of dislocations
of the shoulder these structures are bruised to some extent.

1. Dislocation of the shoulder joint complicated by fracture.—
This accident has already been discussed in speaking of fractures of the
upper end of the humerus (see Part I11., p- 73), and little need be added to
what will be found there upon the subject.

Treatment.—(¢) When the fracture is in the shaft.— Should the
fracture occur low down in the shaft of the bone, it is generally quite easy
to reduce the dislocation first, and then to put up the fracture in the
ordinary manner. The principal importance of this particular injury
15 that it is apt to be complicated by stiffness of the shoulder joint, and
special measures have to be taken from the first to prevent this. As a
rule there should be no difficulty in securing a satisfactory result, for if
the fracture be properly reduced and immobilised, the humerus can be
moved as a whole, and passive movements of the joint effected with but
very slight disturbance of the fracture. It is highly important not to keep
the fore-arm fixed to the side untl consolidation has occurred. If this be
done, a hopelessly stiff shoulder will certainly result.

(/) When the fracture is in the neck.—When however the fracture 1s
situated high up in the humerus, in the neighbourhood of the surgical or
the anatomical neck, the gravity of the case is very considerably increased,
for the small size of the upper fragment will render it excessively difficult, if
not 1mpossible, to reduce the dislocation.  Formerly, as we have already
said, it was recommended that the fracture should first be set and allowed
to consolidate and that afterwards ap attempt should be made to reduce
the dislocation.  For reasons which we have mentioned when speaking
of unreduced dislocation (see p. 7) this is very bad practice and should
certainly not be followed. It has also been suggested that when the dis-
location cannot be reduced, passive movements should be commenced at once
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without attempting to immobilise the fracture, so as to obtain a false joint
between the fractured surfaces, and so to maintain the usefulness of the arm.

In our opinion the best practice is as follows. The patient is put fully
under an anmsthetic, and an attempt is made by grasping the head of
the bone in the axilla to reduce it by any manipulation that is most likely
to succeed. Should this be successful, the fracture is then set in the
ordinary manner, and the treatment conducted upon the usual lines. Special
care is requisite here in avoiding stiffness of the shoulder, which will
be more likely to happen than in the ordinary cases, because of the Serious
damage to the bone and the soft parts in the vicinity of the 1njured
joint. Another great difficulty is that the fracture is very likely to be
disturbed when the passive movements of the joint, which are impera-
tively necessary, are carried out. Hence the greatest care must be taken
to steady the fragment as much as possible by grasping it with one hand
while the joint is being moved by the other.

Should, however, the manipulations under the anasthetic fail to reduce
the dislocation—as they are not at all unlikely to do—the joint should
be cut down upon and the head of the bone replaced in position.  Anp
operation of this sort is doubly trying to the antiseptic precautions,
in that it probably involves both a compound fracture and a wound 1nto
a joint, and it should not be attempted unless the surgeon be absolutely
confident of his power to prevent sepsis. The method aims at attaining
perfectly free access to the joint, ascertaining and removing any cause of
obstruction, replacing the head of the bone in position, sewing up the
rent in the capsule, and subsequently if necessary mechanically fixing the
fractured surfaces in their position.

The best method of exposing the joint is through an incision which
commences just external to the tip of the coracoid process, and runs
downwards and slightly outwards for four or five inches along the anterior
border of the deltoid. The margin of the muscle is defined and pulled
outwards, the fascia beneath it is divided and the deeper parts are exposed.
Should more room be necessary for the proper display of the parts, it
may be obtained by curving the incision outwards below so as to divide
a portion of the insertion of the deltoid into the humerus. The muscle
is then turned outwards as a sort of flap, and it is easy to stitch the
detached portion into position again at the end of the operation. After
the deep fascia has been opened and the wound well retracted, the structures
about the shoulder joint are easily identified. The rent in the capsule 1s
visible, and the situation of the fracture is obvious. Traction should
be exerted upon the arm in the downward and slightly outward direc-
tion, so as to get the lower fragment of the humerus out of the way,
and then it is generally quite easy, without dividing any structures, to
grasp the head of the bone directly, and to make it re-enter the joint
through the rent in the capsule, which can be sewn up with a continuous
suture of fine catgut.
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The chief obstacle to the return of the head is generally the sub-scapularts
tendon, but this can usually be easily dealt with when the parts are
fully exposed. The fracture of the humerus may next be treated, and
it is well to take the opportunity to secure the fractured surfaces together
by means of wires introduced as shown in Part ITI, Fig. 18. During the
whole operation the wound should be kept irrigated with a 1-8oo0o sublimate
solution. The wound is then stitched up without a drainage tube, and
the arm put up as for fracture of the upper end of the humerus (see Part
Dl 8 ).

s soon as the wound has healed, which should be in about ten days,
gentle passive motion must be begun, so as to prevent adhesions in the
joint.  If gentleness be employed in doing this, there is not much fear
of unduly disturbing the fracture, as the wire keeps it steady, and, with
careful attention to massage and passive motion, a good result should be
obtained when the fracture is through the surgical neck.

When, however, the anatomical neck® is the seat of the fracture, the
prospects of a satisfactory result are not nearly so good. The rounded
head of the bone may be completely detached, and the probability then is
that 1t will not unite satisfactorily to the shaft, even though it be
secured mechanically to it; the best result will probably be obtained
by simply removing the loose portion and smoothing off any rough surface
that may be left behind. The arm is then brought into its proper position,
the rent in the capsule closed, and the wound sutured as before. In this
case passive movement should be carried out vigorously from the first, as
there i1s now no fracture to be considered, the only object being the early
establishment of the free mobility of the joint. In fact, the case is simply
one of partial excision of the joint without division of any muscles.

Again, in some of the severer cases of combined dislocation and
fracture it may be found that the fracture, which is mainly through the
anatcmical neck, is comminuted, and the head considerably broken up.
Here it will be best to remove the comminuted portion and to smooth
off any projections from the shaft of the bone with a chisel or g gouge.
This is advisable because, although union might occur in the fracture,
there would probably be so much callus thrown out that the movements
of the joint would be seriously hampered ; in any case, the removal of
the comminuted portion enables passive movement to be begun early
and practised vigorously, as there is then no danger of interfering with
the consolidation of the fracture.

After-treatment.—The after-treatment is that appropriate for fractures of
the surgical neck (see Part III, p. 67).  The usual cyanide dressings
are applied, a shoulder-cap is put on, and an internal rectangular splint
is employed.  As a rule the splints can be left off at the end of four
weeks from the date of the injury.

2. Injury to the axillary vessels and nerves.—The axillary
artery 1s the vessel most usually affected; in sub-glenoid dislocation
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especially it is often stretched over the head of the bone and there is
a temporary arrest in the circulation through it. The circulation 15, of
course, restored as soon as the displacement 1s remedied. In the more
severe cases, however, the vessel may be severely bruised, and this may
be followed by thrombosis. A much more serious condition is met with
when the vessel is torn either partially or completely across as the result
of extreme violence. One of two things will then happen: either the
ruptured artery is so twisted or the head of the bone so presses upon it
that there is no free escape of blood; or, a more common result, very
profuse hemorrhage takes place and the axilla becomes enormously dis-
tended with blood. The patient may then either bleed to death in a very
short time, or, if the rent be small and the escape of blood slower,
the hwemorrhage will ultimately become partially arrested and a large diffuse
axillary aneurism will occur. This condition is very easily recognised.
The swelling in the axilla is very marked and may increase visibly, while
the patient soon becomes faint from loss of blood. As a matter of fact,
should the surgeon not happen to be present at the time of the accident,
it is not at all unlikely that the patient will die before assistance can be pro-
cured. This accident is however cxtremely rare in recent cases ; it is usually
met with in attempts to reduce a dislocation of scveral weeks’ standing.

Treatment of injury to the artery.—\When the condition 1s recogniscd,
the first thing to be done is to compress the subclavian artery against
the first rib, while arrangements are being made to cut down upon
and secure the injured vessel. The method of compressing the subclavian
artery has been mentioned in detail in Part IL, p. 336; it may be
effected by depressing the shoulder forcibly and either compressing the
artery with the thumb as it passes over the first rib, or by wrapping the
handle of a large key in a handkerchief or piece of lint and using that as a
substitute for the thumb, which very easily gets tired.

As soon as possible an incision should be made as for ligature of the
third part of the axillary artery (see Part IL, p. 337), but somewhat freer ;
the clots are turned out and the torn ends of the vessel secured and tied.
The subclavian should meanwhile be compressed. If the extravasation be
extreme, and particularly if there be any doubt as to the efficiency of the
compression of the subclavian, an incision should first be made above the
clavicle, as for ligature of the third part of the subclavian (see Part II,
p. 322), which should extend through the skin and deep fascia, and
through which an assistant may introduce his thumb and so directly feel
the vessel and compress it accurately against the rib whilst the incision
into the axilla is being made. The surgeon is thus enabled to turn out all
the clots thoroughly and to search carefully for the divided ends of the
vessel, which may be difficult to find until the clots have been evacuated.
After the vessel has been ligatured above and below the rent, the wound
should be stitched up and a large drainage tube inserted m order to
provide against the oozing which will be likely to occur.
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Treatment of injury to the merves.— \When the brachial plexus s
injured it is often difficult to diagnose the exact nature of the lesion. It
is not uncommon to find the head of the bone pressing so forcibly upon
one of the axillary nerves as to produce paralysis or anesthesia, If this
be simply due to pressure it will be quite temporary ; m other cases it
may be more or less permanent, and is then due either to bruising of the
nerve and possibly some extravasation of blood into its sheath or to actual
rupture.

The first thing is to reduce the dislocation, when, if there be no com-
plication calling for incision, the case must be watched to see whether
the nerve recovers its functions. Recovery will occur if there be mere
bruising or slight extravasation of blood, and in a fortnight or three
weeks, 1f massage be practised and electricity? applied in the meanwhile,
there should be fairly complete restoration of function. If, however, no
recovery has taken place by this time, it may be assumed that the nerve
is more or less permanently damaged, and an attempt must be made
to restore its functions by operation. The nerve must be cut down upon
and examined, and the ends, if torn, must be accurately sutured ; if it be
compressed by blood or cicatricial tissue, the blood must be turned out
or the cicatricial tissue removed; if, without solution of continuity, the
nerve structure has been practically destroyed by bruising at the point of
pressure, excision of the damaged part with immediate union of the
divided ends will be indicated. These operations have been fully described
under injuries of nerves (see Part II., Chap. XVIIL).

TREATMENT OF COMPOUND DISLOCATION.

This complication is of extreme rarity, and when it occurs is usually only
part of a very extensive injury; there is generally such damage to the
surrounding parts, either in the way of fracture of the bony structures in
the neighbourhood or injuries to the vessels or nerves in the axilla, that
it not at all uncommonly calls for amputation. Should, however, the condition
of affairs justify an attempt to save the limb, the surgeon must enlarge the
wound, disinfect it and the skin around thoroughly in the manner already
described (see p. 35), and must then replace the head of the bone,
insert a medium-sized drainage tube at the most convenient spot, suture
the rent in the capsule, and treat the case on the ordinary lines. Passive
movement must be begun in the joint within four or five days of the
injury, or there will be great danger of adhesions occurring.

Should the attempt at disinfection fail, or should the case not be
seen until some days after the injury, when suppuration is established,
the treatment awill be that for a suppurating joint (see Chap. XII.).

' The galvanic current is best. The negative pole should be applied over the injured
nerve, the positive being over the spine. A current of 6 10 § milliarperes, passed
for ten minutes daily, is often very valuable.
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The articulation must be freely opened up, every facility provided for the
escape of pus, and irrigation of the joint, or the water-bath employed.
If the condition be grave, the question of excision or amputation will also
arise, and will be determined by the rules laid down for the treatment of
septic wounds of joints (see Chap. XL).

TREATMENT OF UNREDUCED DISLOCATION.

It is not uncommon to meet with unreduced dislocation of the shoulder.
This may be due to the injury not having been recognised at the time,
to the patient not having sought advice, to the surgeon having been under
the impression that he has reduced the dislocation while really he has
failed to do so, or to the dislocation having recurred after reduction. In
any case the affection is a serious one. The head of the bone 1 its new
position very soon contracts adhesions to the surrounding structures, and,
in sub-glenoid and sub-coracoid dislocations, the vessels and nerves are
stretched directly over the head of the bone, and adhesions are extremely
likely to form between them.

The chief trouble in reducing a dislocation of the shoulder of long-
standing arises from these adhesions, and the principal danger 1is from
adhesions between the head of the bone and the axillary vessels and
nerves, particularly the former. Besides this, the capsular ligament rapidly
shrinks and becomes distorted, while the glenoid cavity becomes shallow
and filled up with soft tissues.  Therefore, in attempting to reduce a
long-standing dislocation of this kind, we are confronted with three
principal difficulties. In the first place, there is the mechanical one caused
by the adhesion of the head of the bone to the surrounding structures and
the shortening of the muscles and tendons attached to the tuberosities ; In
the second place, there is the difficulty of replacing the head in position
after these obstacles have been overcome, owing to the alterations n
the capsule and the filling up of the clenoid cavity; and lastly, there
is the danger caused by the adhesion of important structures, like vessels
and nerves, to the head of the bone. All these changes occur very
rapidly, so that it is only when the dislocation has remained unreduced for a
very short time that the surgeon is warranted in attempting to reduce it.

It is somewhat difficult to lay down any rule as to the exact length
of time after a dislocation of the shoulder has occurred within which it 15
safe to attempt reduction. Cases are known in which reduction has
been successfully accomplished as long as two months or more after the
injury. On the other hand, however, rupture of the axillary artery has
resulted from attempts to reduce a dislocation of four weeks’ standing.
We should be inclined to lay down the rule that it 1s not advisable to
attempt the reduction of a sub-coracoid or sub-glenoid dislocation after
four or five weeks have elapsed from the time of the injury, and that it
is practically unjustifiable to attempt it after seven weeks.
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Even within the period mentioned, attempts  at reduction must be
carried out with extreme care, and somewhat on the following lines. The
patient must be put fully under an anzsthetic, and the first step of the
procedure should be not necessarily to reduce the dislocation but, by
moving the limb in all directions, to break down adhesions which the
head of the bone has contracted. This is done very cautiously at first,
the limb being gradually made to move through a wider range. When
apparently all the adhesions have been broken down, an attempt should
be made, first of all by Kocher's method (see p. 16) to get -the
head of the bone back into position. As a rule this will not succeed,
but it does good by loosening various adherent structures that oppose
reduction.  The method that will be most likely to succeed is that
by traction, and traction at right angles to the trunk (see p. 21)
should be tried in the first instance. Should this fail, an attempt may
be made with the heel in the axilla (see p- 21). Should this not succeed,
a cautious trial may be made by pulley extension, the scapula and upper
part of the body being fixed by a round-towel encircling the chest, and
then, while firm outward extension is made, the head of the bone may
sometimes be manipulated into position, partly by the knee in the axilla
and partly by rotating the arm, using the fore-arm as a lever.

If pulleys be used, they should be attached by a skein of worsted to
the arm above the elbow,! and thus undue strain upon the ligaments of
that joint is avoided ; moreover, the traction can be more accurately directed
than if the extension were made from the wrist, as the long axes of the fore-arm
and the upper arm do not coincide. This attempt at reduction by pulley
should be carried out with the greatest care, and should not be too long
continued.

If, after a fair trial of these methods, it be found that the head of
the bone will not come into place, the question arises whether the
patient should be left alone or whether anything further can be done.
The surgeon may be justified in leaving matters alone when, from the
head of the bone having formed a fresh socket, the arm has so regained
its usefulness that the patient does not suffer any very serious incon-
venience.  This result is most likely to occur in sub-spinous dislocations,
in which the new joint may give the patient a fair range of movement,
especially if he be old.

Operative methods.—On the other hand, in sub-glenoid and sub-coracoid
dislocation the patient may not only have a practically useless arm, but he
may suffer such intense pain that life is intolerable. As these accidents

' A simple method of attaching pulleys to the limb so as to avoid any pressure-effects is to
encircle the lower third of the arm in a wet boracic lint bandage, and over this to attach a
stout skein of worsted by a loose clove-hitch just above the condyles of the humerus.  When
this is in position it is thoroughly wetted and fastened in place by an ordinary handage also
thoroughly soaked. The pulleys (see Dart HI., Fig. 49) are then hooked on to the loop of
the skein.
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not infrequently occur in young and vigorous adults, operation 1s often
absolutely necessary to enable them to obtain a wider range of movement.

A considerable number of cases have now been operated upon, even
as long as eight months or more after the dislocation, in which the head
of the bone has been replaced in position with most satisfactory results;
in the more recent cases, at any rate, these results are far more satisfactory
than those obtained by excising the head of the bone and leaving the
long axis of the arm in its faulty position. Therefore in all cases of
intense pain, and in all those where the patients are young and healthy,
we should recommend that the primary aim of the surgeon should be to
see whether he cannot replace the head of the bone by operation, and
he should only proceed to the alternative of excising the head of the
bone if he finds that this 1s impossible.

The joint may be readily exposed by the incision recommended for
fractures complicating dislocation (see p. 25); it should run along the
anterior border of the deltoid from the outer aspect of the coracoid process,
curving outwards and backwards at its lower extremity over the insertion
of the deltoid, which should be detached from the humerus. The fiap
containing the deltoid is then pulled forcibly outwards, the deep fascia
divided, and .the pectoralis major pulled inwards by large broad retractors.
This exposes the head of the bone and the structures to which it 1s
adherent. The next point is to examine the position and condition of
the vessels and nerves, particularly with regard to the question of whether
they are adherent to the bone. The fibrous structures in the region of
the anatomical neck should be carefully divided, and gradually detached from
the head and neck all round by a periosteum detacher, taking care to keep
quite Close to the bone. If the vessels and nerves be adherent, they will
of course be detached along with these structures, and thus the risk of
their being torn is reduced to a minimum. After the head and neck
of the bone have been fully cleared, forcible extension is applied to the
humerus, either by an assistant who grasps the limb above the elbow, or
by means of pulleys attached as above. While extension is being made,
any resistant bands will be put on the stretch, and can be localised by
the finger and divided.

The next point is to investigate the condition of the glenoid cavity. It
will almost invariably be found that the capsule is so distorted and adherent
as to be of no use, and the glenoid cavity itself will probably be filled up
with soft tissue. The latter should be carefully dissected out, so as to restore
the cavity to its normal depth, and any remains of the capsule that can offer
the least resistance to the re-position of the head should be entirely dissected
away. The remains of the capsule are often of no use whatever, as a new
capsule has to be formed. As a rule the head of the bone can now be
replaced, but in some cases of very long-standing it will be necessary to
divide some of the muscles attached to the tuberosities before this can be
done. The muscles most likely to require detachment are the supra- and
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infra-spinatus : the sub-scapularis should not be interfered with if, by separating
its tendon and pulling it down, it is possible to get the head of the bone into
position, but sometimes it may be necessary to divide it. In any case the
division of the muscles should be practised very gradually so as to see the
effect that successive divisions of the breadth of the muscle produces, as
if only a portion of the insertions of the muscles into the tuberosities
be left intact, satisfactory union will take place in the remainder without
any necessity for suturing the divided muscle at the end of the operation.

The wound is now stitched up.  If there be sufficient capsule remaining,
the aperture in it may be sutured, so as to help to retain the head of
the bone in position. This will be of considerable help, as there is otherwisc
a great tendency for the head to slip forward again owing to the shallowness
of the glenoid cavity and the profound alteration in the capsule; in the
after-treatment special care will have to be directed to this point.

The usual cyanide dressings are employed, but a drainage tube is un-
necessary. A large pad of wool must be placed in the axilla outside the
dressings, and the elbow is then brought to the side and pushed somewhat
forwards, the fore-arm being carried obliquely across the chest. The arm
is bandaged firmly to the trunk and a special large pad of wool should
be placed over the front of the head of the humerus so as to resist any
tendency to displacement forwards.

In about a week careful passive movements should be begun, and these
should be carried out at first under an anesthetic. The elbow is grasped
in one hand and the shoulder joint in the other, so as to keep the hcad
of the bone in position and prevent its being displaced forwards.
The movements may be practised without removing the dressing, and
should be continued daily up to about the end of three weeks, whén they
should be carried out twice a day. This passive movement is one of the
most important points in the treatment, as there is a constant tendency to
the rapid formation of adhesions, which might, if unchecked, entirely neutralise
the good result obtained by the operation.

Lxcision of the head of the bone should only be done when an exami-
nation of the condition of the parts through the incision recommended above
convinces the surgeon that it is impossible to put the head of the bone back
into position. It is of course quite readily done after the detachment of
the vessels and soft tissues described above (see p. 31), and may be per-
formed either by sawing or chiselling through the neck of the bone, the
soft parts on the opposite side being protected by a suitably bent broad
copper spatula. Unless, however, a considerable amount of the bone be
taken away, the movements are comparatively imperfect, as the long axis
of the humerus is in a wrong position.



CHAPTER 1V
DISLOCATIONS OF THE ELBOW.

THe elbow joint is frequently dislocated, and the accident commonly
occurs before the age of sixteen. This is probably due to the fact that
the coronoid process is then of comparatively small size, and, as it has not
completely ossified, it may be very readily separated from the ulna.

Dislocation may take place backwards, forwards, inwards, or outwards,
and besides these typical forms, the bones of the fore-arm may be
displaced in two directions at once, the most frequent being dislocation
backwards and inwards and dislocation backwards and outwards. Besides
dislocation of both bones of the fore-arm together, either bone may be
dislocated separately. The radius, if dislocated alone, may pass either
backwards, outwards, or forwards, whilst if the ulna alone be displaced
it is dislocated backwards.

DISLOCATION OF BOTH BONES OF THE FORE-ARM.

In the majority of cases when both bones are dislocated they are dis-
placed directly backwards, but in some cases an inward or an outward
displacement may be combined with this. All the other forms of displace-
ment, Z.e. directly inwards, directly outwards or forwards, are very rare.

DISLOCATION OF BOTH BONES BACKWARDS.—As a rule
this injury is caused by a fall upon the hand with the elbow fully extended
and the fore-arm supinated. The result is that the elbow is hyper-extended,
and the anterior and the internal lateral ligaments are ruptured and allow
the coronoid process to slip back over the lower end of the humerus,
and thus the bones of the forearm become dislocated backwards. In
some cases, however, fracture of the coronoid process, or, more frequently.
detachment at its epiphyseal line, occurs. The head of the radius passes
backwards along with the ulna, the radio-ulnar articulation being uninjured.

The extent to which the bones are displaced backwards depends

upon the damage done to the external lateral ligament, and to the tendon
PT. IV. C
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of the brachialis anticus or to the coronoid process into which it is inserted.
Should these structures remain intact, the displacement is comparatively
shight, as the coronoid process usually hitches against the lower end of
the articular surface of the humerus; whereas if they be torn through,
the process passes backwards until it lodges in the olecranon fossa.  The
essential factor that determines whether the displacement shall be simply
backwards or to one side as well is the direction of the force producing
the injury. If the arm be driven inwards or outwards as the ligaments
give way, the dislocation will be both backwards and in one or other of
these directions.

Complications.-—Dislocations of the c¢lbow may be complicated either
with a fracture of some part of the articular surfaces or with mjurics to
vessels or merves in the neighbourhood; the dislocation may also be
compound.

Treatment.—(a) Of simple dislocation.— This is usually quite easy.
An anzsthetic should be administered if possible, and as a rule the bones
slip into place after very slight extension as soon as the patient is fully
under its influence.
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13! 12.—.\[?1}mn F REDUCING A Dist.ocaTiox oF Borii BoxEs or THE Forg-arat
Backwarps. The knee fixes the lower end of the humerus. Traction is made with the
limb as nearly extended as possible, and then the joint is flexed across the knee.
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When no anaesthetic is employed, reduction may be easily effected by
standing sideways in front of the patient (who sits in a chair), putting the
foot upon the seat of the chair and inserting the bent knee into the
bend of the affected elbow (see Fig. 12). The end of the humerus
rests against the surgeon’s patella, and the elbow should be slightly flexed.
The fore-arm is then grasped just above the wrist joint with one hand,
and the upper arm steadied with the other, and traction is made more
or less in the long axis of the arm until the muscles are tired out. The
joint is then rapidly flexed around the knee, the traction being meanwhile
kept up, when the ends of the bones slip into place. The preliminary
extension in the long axis of the limb is designed to disengage the edge
of the coronoid process from the lower end of the humerus, and the
flexion of the elbow around the knee causes this to slip forward over the
lower end of the humerus, which is steadied against the surgeon’s patella.
It is always easy to tell that reduction has been satisfactorily accomplished,
as the bones spring into position with a sharp snap, and the movements
of the joint are at once restored.

After-treatmeni.—Unless the coronoid process be broken off, there is
practically no danger of recurrence of the dislocation. Should this happen
soon after reduction, it is a strong diagnostic indication that the coronoid
process has been fractured. The after-treatment when the coronoid process
is intact consists simply in employing an elbow-sling and applying evaporating
lotions, such as the lead and opium lotion (see Part I, p. 8.), to diminish
the synovial effusion. Massage may be applied to the fore-arm and elbow
joint from the day following the injury, and in four or five days passive
movements should be practised. The patient may also be encouraged to
move the elbow for himself inside the sling, which may be abandoned
after a fortnight to three weeks, when the functions of the joint should be
perfectly restored.

(b) Of complications.—1. Fracture of the coronoid process.—As
there is here a constant tendency for the displacement to recur, it will be
necessary to fix the bones by splints.  The best plan in ordinary cases 1s
to use a posterior rectangular splint along the back of the arm and fore-arm
—_the latter being in a position of full supination—with a large pad in the
angle of the splint immediately behind the tip of the olecranon, so as to
push that process well forward (see Fig. 13). Massage and passive move-
ments are begun in a week, the latter being performed by the surgeon
himself, who takes care to press down the olecranon while the limb is
being extended, so as to prevent it being pushed backwards.

It is very rarely that the coronoid process is completely detached ; 1t
usually retains some connection with the ulna by means of the periosteum
or the fibres from the brachialis anticus, and therefore this treatment generally
suffices to obtain good union. ¥When, however, the detachment is complete,
something else is necessary. The arm should be flexed as fully as possible
so as to approximate the broken surfaces, and should be kept in that
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position by a posterior moulded splint. Should this treatment not suffice,
it may be nccessary to cut down upon the process and fasten 1t

position (sce Part II1., p. g1).

F1G. 13.—SpLiNT FOR UsE AFTER DisLocaTiox oF BoTH Bongs BackwaRDs Accom-
PANIED BY FRACTURE OF 1HE CorONOID PrROCESS. The elbow is flexed to a right angle
and the forearm is fully supinated. A large pad is inserted between the point of the
olecranon and the splint.

2. Detachment of the internal epi-condyle.— In young subjects the
strain upon the internal lateral ligament often tears off the internal epi-
condyle instead of rupturing the ligament. The injury is of slight im-
portance, and all that is usually necessary is to employ an external angular
splint with the elbow at a right angle, and the fore-arm midway between
pronation and supination.  Massage and passive movements should be
begun during the first week; as a rule the detached process unites to
the rest of the bone fairly readily, although union generally takes place by
fibrous tissuec.

3. Fracture of the articular surface of the humerus. This may some-
times be met with as a complication of dislocation, and will require to
be treated upon the lines laid down for that particular form of fracture
(see Part IIL, p. 77) after the dislocation has been reduced. It will
generally be advisable to cut down upon the fracture.

4. Injuries to vessels and nerves.—.Anything like severe damage to
these structures is a very rare complication of dislocations of the elbow.
Naturally there is a certain amount of pressure excrted both upon the
vessels and nerves by the projecting lower end of the humerus when
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the bones of the fore-arm are displaced backwards, but, owing to the inter-
vention of soft structures, the pressure 1s not severe as a rule, and the
interference with the circulation and innervation is usually temporary, and
completely disappears when the dislocation is reduced.

Should, however, cither the artery or the median nerve be torn across,
the treatment must be the same as in similar injuries connected with dis-
locations of the shoulder (see p. 26), that is to say, the vessel must be
tied, and the nerve, if torn, sutured. The indications for operative inter-
ference already laid down for the shoulder apply equally here.

(c) Of compound dislocation.—.\ compound dislocation of the
elbow backwards is not at all common. Sometimes, however, as the
result of severce violence, the olecranon process or the lower end of the
humerus is forced through the skin, and projects externally, The treat-
ment will follow the lines already laid down for compound dislocation
in general (sce p. 5). The skin around the wound must be thoroughly
disinfected, the wound itself enlarged and freely swabbed out with strong
mixture, or, if it be obviously very dirty, pure carbolic acid may be applied.
In carrving out either of these procedures it is important not to introduce
the strong antiseptic into the joint unless the articulation itself be soiled.
It is sufficient to wash out the latter first with a 1-z000 and then with a
1-8000 sublimate solution.

Drainage tubes should always be inserted in the joint. The best points
at which to insert them are on either side, one rather behind the
external condyle, to drain the back and outer side of the joint, and one
in front of the internal condyle to efficiently drain the front. The ordinary
antiseptic dressings are applied, and the elbow is put up at right angles.
Should the wound remain aseptic, the drainage tubes are taken out n
the course of three days, and at the end of a week passive movement
is carried out daily. As soon as the wound has healed, the splint should
be discontinued, and massage and active and passive movements practised
vigorously for four or five weeks.

It is not always possible to secure a good result by simple disinfection
and drainage. If there be a compound dislocation associated with con-
siderable soiling of the joint, and particularly if there be a comminuted
fracture of the lower end of the humerus, Zmmediate excision will probably
on the whole give the best result. If an attempt were made to save the joint
by disinfection and drainage, a long time would be required for healing,
while very extensive adhesions would certainly result, and would almost
inevitably lead to a stiff joint: whereas the functions of the articulation
are extreniely well preserved after excision, and the period of convalescence
is comparatively short.

The excision in these cases will as a rule be somewhat irregular, and the
amount of bone removed will depend to a certain degree upon the extent
of the injury to the bone; generally, however, the mistake made is in taking
away too little rather than too much. When the lower end of the humerus
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1~ broken up, the surgeon is often tempted to content himself with removing
the comminuted portion, but as a rule it will be found that when the ulna
and radius are left untouched there is a great tendency to stiffness sub-
scquently. It 1s always well, therefore, cven although only the lower end of
the humerus be damaged, to excise the usual amount of the bones of the
forc-arm, and to perform the operation sub-periosteally in the manner which
will be described when we describe excision of the elbow joint (see
Chap. XXIIL).

When the dislocation is accompanied by very widespread damage to
important structures in the neighbourhood as well as to the bones, it may
be necessary to have recourse to amputation. In determining the question
as to whether amputation is to be done, the surgeon will be guided by
much the same considerations as in determining the similar question in
connection with fractures (see Part III., p. 35).

(d) Of unreduced dislocation.—In the elbow it is often possible
to effect reduction as long as six weeks after the injury without damaging
any important structures. The patient should be placed under an anzsthetic
and, before reduction is attempted, the joint should be flexed and extended
frecly so as to break down adhesions. Forcible traction, if necessary by
pulleys, is made to bring the fore-arm sufficiently down, and the elbow is
then rapidly flexed and the coronoid process thus brought forward over the
lower end of the humerus.

When a longer interval has elapsed, the surgeon will generally have to
consider the advisability of some form of operative procedure. It is seldom
justifiable to leave the patient with an unreduced dislocation of the elbow,
beeause, cven should it be necessary to have recourse to excision, a
far more useful joint can be obtained than will ever be likely to result
from attempts to form a fresh joint by forcible movements. The difficult
point to decide really is, whether an attempt should be made to
replace the bones in position, or whether the surgeon should at once
proceed to excise the joint.  In a considerable number of cases the
bones have been replaced in position, and where there has been no
marked alteration in the joint surfaces,—as will probably be the case if
no very long time has elapsed since the injury—the result has been very
satisfactory.

In order to get the bones into position, twe vertical incisions, each about
four inches long, should be made, one over the external, and the other
over the internal condyle.  Care must be taken not to damage the
ulnar nerve at the upper end of the inner incision, whilst in the outer
one, the posterior interosseous nerve must be avoided below. When
the condyles are exposed, the soft parts are detached by a rugine in front
and behind, until the joint has been thoroughly opened up.  When
traction is made, the surgeon can now feel the structures that are tense,
and  should divide them, <o long as they do not contajn Important
structures : the bones can then be brought into position. s a rule
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the structures requiring division consist of the remains of the anterior
part of the capsule and the external lateral ligament and the adhesions
which have formed in their neighbourhood; unless there be very marked
shortening of the triceps, the bones will come into proper position as soon
as these structures have been divided.

The wounds are stitched up, the usual dressings applied, and the limb
placed on a rectangular splint with the elbow at right angles and the fore-
arm fully supinated ; movements of pronation and supination are commenced
from the first day, and, three or four days later, flexion and extension In
addition. These movements, it must be confessed, cause considerable pain
at first, and it may be advisable to move the arm under an anasthetic once
or twice a week, so as to insure that it moves throughout its proper range.
If for any reason this be inadvisable, a third of a grain of cocaine may be
dissolved in twenty minims of boiled water, and injected, four minims at
a time, in various spots around the joint before the passive movement 1s
made ; this will practically abolish the pain. If the patient perseveres with
the massage and movements the result is often extremely satisfactory.

When, however, it is evident that the bones cannot be got Into position,
or when, owing to the length of time since the injury, they have under-
gone considerable alteration, excision is the best practice. This should
always be done by lateral incisions of the same kind as those just described,
and it is well, before proceeding to remove any bone, to detach the soft
parts freely, to make traction on the fore-arm, and to divide any tendons
or ligamentous structures which prevent the arm from coming down.
Unless this be done, more bone than is desirable will have to be removed
‘n order to obtain satisfactory movement, and an unduly loose joint may
result (for excision of the Elbow see Chap. XXIIL).

COMBINED BACKWARD AND LATERAL DISLOCATION.—
When there is lateral as well as backward dislocation, the surgeon simply
has to bear in mind that, besides bringing the bones of the fore-arm
downwards, they must also be brought inwards or outwards as the case
may be. When operating for long-standing dislocations of this kind,
‘¢ is advisable to make the lateral incision first upon the side to which
the fore-arm is dislocated, because in this situation the adhesions are
much more numerous and firmer than on the other.

DISLOCATION OF BOTH BONES LATERALLY.—Both bones
of the fore-arm may be dislocated outwards or—much more rarely—inwards,
without any dislocation backwards. The dislocation may be partial or
complete.

Dislocation of both bones outwards occurs from falls upon the
hand when the elbow is partially flexed, the force being applied n such
1 direction that it drives the bones outwards. Generally the radius passes
sufficiently outwards to be quite free of the humerus, and it is usually
also  slightly displaced  forwards from the lesser sigmoid cavity. The
ulna, on the other hand, rests upon the capitellum. In the incomplete
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varicty the radius remains in contact with the articular surface of the
humerus.

Treatment. The dislocation is easily reduced under an anwsthetic by
slight extension combined with pressure inwards, the bones slipping readily
mto position.  When no anwesthetic is used  the patient should sit upon
a chair, while the surgeon grasps the limb, extends it, and brings it across his
knceo as deseribed for dislocations  backwards (sec p. 35): the articular
surfaces readily slip into position.  The after-treatment is the same as that
for dislocation backwards.

Dislocation of both bones inwards.— This is very rare, on account
of the downward projection of the inner condyle of the humerus, and very
considerable force is required to produce it.

Treatment. —This 15 similar to that just described, cxeept that the
forcarm is pressed outwards instead of inwards during reduction.

DISLOCATION OF BOTH BONES FORWARDS.— This accident
i sometimes met with  cither as the result of a severe blow  upon
the back of the flexed clbow, or from forcible traction—as when  the
arm is caught in machinery.  Both bones are displaced forwards, and
the olecranon lics in front of the articular surface of the humerus.  The
severity of the injury necessary for the production of the dislocation is so
great that generally all the ligaments of the joint arc ruptured and not
uncommonly the dislocation is compound.

Treatment.—Reduction is cffected under an anesthetic by fixing
the upper arm and then forcibly flexing the elbow to its utmost limit
and at the same time pushing the fore-arm downwards and backwards.
s soon as the olecranon reaches the lower part of the articular surface of
the humerus it clears its edge and the hones ship readily into position.
The after-treatment is the same as that for dislocation of both bones
backwards (see p. 33).

DISLOCATION OF LITHER BONE ALONE.

DISLOCATION OF THE ULNA ALONE.—This is such a rare
mjury that doubts have been thrown upon its occurrence, and more exact
information, which is only to be obtained by means of skiagraphy, is
required before much can be said about it, The dislocation is backwards ;
the orbicular ligament is ruptured, but the head of the radijus remains
in its normal position with regard to the lower end of the humerus.

Treatment.—The treatment will be the same as that for dislocation
of both bones backwards (sec By 25

DISLOCATION OF THE RADIUS ALONE.- This is a much
more frequent injury, and it is not at all uncommon for the head of
the radius to be dislocated forwards whilst the ulna retains
position. The accident usually occurs in children, and
cither from falls upon the outstretched hand or from the ¢

1tS normal
generally results
ommon practice
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of lifting children by the hands. .\ severe strain is thus thrown upon the
orbicular ligament, which ruptures, and allows the head of the bone to
escape upwards in front of the outer condyle of the humerus. The accident
may also be caused by a direct blow upon the upper end of the radius,
such as would occur in falls upon the outer side and back of the elbow.
The dislocation renders flexion beyond a right angle mechanically impossible
on account of the apposition of the head of the radius to the front of the
articular surface of the humerus. The fore-arm is usually in a position
midway between pronation and supination.

Treatment.— There is often much difficulty in replacing the head of
the bone, owing to the obstacle offered by the orbicular ligament, which
not uncommonly falls into and fills up the lesser sigmoid cavity of the
ulna.  Moreover, the head of the bone is very apt to slip out of place
again after successful reduction, owing to the pull of the biceps.

It is well to employ a general ansthetic in attempting reduction,
because it may be necessary to employ manipulations for a considerable
time in order to get the remains of the orbicular ligament out of the lesser
sigmoid cavity, and because more nicety of manipulation is required than
is possible without the aid of an anasthetic. The elbow 1s bent to a right
angle and traction is made upon the fore-arm, whilst the head of the
radius is pressed backwards into position with the thumb of the hand
that fixes the arm. The head of the bone is usually quite easily got ncarly
into place, but the reduction must not be looked upon as satisfactory unless
the surgeon finds that the bone remains in position with the aid of only
very slight pressure from the thumb, and that pronation and supination
are perfectly free. If the divided ends of the orbicular ligament curl up
between the head of the radius and the ulna, these movements will be
hampered, and the head of the bone will betray a constant tendency to
slip out of position, particularly when full pronation 1s performed.

After-treatment.—When the surgeon is satisfied that reduction is complete,
the elbow should be put up at right angles upon a posterior rectangular
splint with the fore-arm in the position of full supination, and a moulded
anterior splint of guttapercha or poroplastic material with a pad between it
and the front of the head of the radius should be employed to press
the latter back (see Fig. 14).

Care must be taken to prevent the arm from being used too early,
lest dislocation should recur; at the same time it 1s 1mportant to
begin passive movements at latest within a week from the time of the
accident, as otherwise cxtensive adhesions may form. The movements
should always be carried out by the surgeon himself, and should be
chiefly directed to maintaining the power of rotation. While they are
being done, displacement of the head of the radius should be guarded
against by pressure applied over it by the thumb. These passive move-
ments should be repeated once or twice daily, and in the intervals the splint
and pad are re-applied and should be kept on for the first three weeks;
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after - that, the patient may be allowed to discard the splint, moving
the arm for himself, but keeping it constantly in a sling for another two
weeks, at the end of which time the arm may be left free; the patient
should be cautioned not to carry heavy weights or attempt any forcible
movements for at least another fortnight,
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FIG. 14— APPARATUS FOR USE AFTER DISLOCATION OF THE HEap oF THE Rabpius
Fokwarus.  I'he posterior rectangular splint and the portion of the forearm are the
same us in the preceding figure. The anterior splint is a moulded one, and has a pad
between it and the front of the head of the radius.

Opcratice measures.—Unless the surgeon can assure himself that reduction
15 satisfactory, it will be Necessary to expose the articulation and remove
the remains of the orbicular ligament from between the bones ; otherwise
the dislocation will certainly recur and will entail very considerable dis-
ability which requires for its cure an operation at a later date and under
much less favourable circamstances.

When it is impossible to secure satisfactory reduction of the dislocation
under an anesthetic the wisest plan is to cut down upon the head of
the radius and replace it in position. This s quite readily done by
the angular incision recommended by Kocher for excision of the elbow.
The jomt is flexed to an angle of 150°% and an incision is commenced
one inch above the external condyle and carried down along the external
supracondyloid ridge to the head of the radius, and thence to the subcu-
taneous border of the ulna three inches below the tip of the olecranon (see
Fie. 13). This incision runs between the supinator longus and the triceps
above, and between the extensor carpl ulnaris and the anconeus below, and
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exposes the radio-humeral joint at once without damage to any important
parts ; it should be about 2} inches long.

The capsule of the joint is now incised at its posterior aspect, when the
head of the radius is seen. The orbicular ligament should be defined and
the two torn ends held aside, after which it 1s easy to press the head
of the bone into proper position. The torn ends of the orbicular ligament
should be stitched together if possible; the feasibility of this will depend
upon the position of the rent in the ligament. Should the latter be torn
close to its insertion into the ulna it may be a very difficult matter to
repair the injury from the posterior incision ; but, as a rule, the trouble may
be got over by passing two or three catgut stitches through the end of the
torn ligament and then through the periosteum, or the insertion of the
ligament close to the bone, before the dislocation is reduced. These stitches

are left loose and are only tied after the head of the radius has been
got into position.
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F1G. 15.— Incision TO EXPOSE THE HEeap oF THE Rapius. The deep fascia and
the capsule of the joint have been incised directly over the head of the bone.

The wound is sewn up without a drainage tube, and the ordinary
dressings are applied; the after-treatment will be practically the same as
that for dislocation reduced successfully by manipulation.

Dislocation of the head of the radius backwards or outwards is of very
rare occurrence, and the treatment will be that of the form just described.
Similar difficulties are met with in these forms of dislocation and must
be treated in a similar manner. Some rare cases have also been described
i which the head of the radius has been dislocated forwards whilst the
ulna has been driven backwards, but these hardly require special description.

Unreduced dislocation.—We have met with several cases in which
dislocation has either passed unnoticed or at any rate has not been reduced,
and where months and even years have elapsed before the patient has
applied for advice. The trouble complained of is that flexion 1s very
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imperfeet and cannot be carried out even up to a right angle, whilst the

movements of pronation and supination are considerably interfered with.
Treatment.

impossible to obtain satisfactory reduction by mere manipulation, as

When the dislocation is of longstanding, it is obviously

the alterations in the radio-ulnar joint are such as to entirely preclude
all ‘idea of this.  In two or three cases we have obtained a satisfactory
result. by cutting down upon the articulation in the manner just deseribed,
and removing the head of the bone.  When this has been done, and
the sigmoid cavity cleared of fibrous tissue as thoroughly as possible, the
upper end of the bone can be pressed back into its normal position.  If
sufficient bone be  removed to cnable complete flexion to be carried
out, the result is extremely satistactory,

The wound is sewn up without a drainage tube, and no splint is
employed : a mass of dressing, especially thick over the front part of the
upper end of the humerus, is put on to immobilise the joint, and the arm
Is carricd in a sling.  The passive movements of pronation and supination
are practised from the day following the operation, and as soon as the
wound has healed, all dressings are left off, and the patient is encouraged
to move the arm, whilst encrgetic passive movements are persisted in,

“Pulled arm.”- Before leaving the question of dislocation of the
head of the radius, it is neeessary to refer to those cases, so frequently
met with in children, in which severe pain is suddenly felt in the neigh-
bourhood of the superior radio-ulnar  articulation accompanied by entire
loss of pronation and supination, as the result of pulling the child up
suddenly or swinging him round by the fore-arm.  The child sereams on
any attempt to rotate the radius and the lmb s usually morc or less
powerless, and in a position midway between pronation and supination.
Several explanations of this condition are put forward, the most probable
being that the head of the radius has been partially withdrawn from the
orbieular ligament, and that, as a result, folds of the synovial membrane
covering the ligament lic over the head of the radius and are nipped
between it and the articular surface of the humerus,

Treatment. - That this explanation is the most probable one seems
proved by the fact that the condition is casily remedied by fixing the
clbow joint, firmly grasping the wrist, and then suddenly pronating and
supinating the arm fully, if necessary deflecting the whole of the fore-arm
somewhat outwards. s a rule the head of the bone slips back into position
at once, and the movements of the joint become free and painless.



CHAPTER V
DISLOCATIONS OF THE WRIST AND FINGERS.

DISLOCATIONS OF TIIE WRIST,

DisLocaTioN of the carpus from the radio-ulnar arch is of very rare occur-
rence, as the force necessary to produce it is far more likely to cause a
Colles’s fracture. Dislocation may occur either forwards or backwards, the
latter being the more common form, and the injury usually results from
heavy falls or violent blows upon the outstretched palm, the hand being
forcibly bent backwards and the wrist joint over-extended. The condition
is difficult to diagnose from Colles’s fracture, with which it is often con-
founded ; the points of diagnostic importance are the maintenance of the
normal relative positions of the styloid processes and the absence of any
displacement of the hand to the radial side in dislocation.

Treatment.— This is usually quite easy, and can be carried out without
an anmsthetic. The dislocation is readily reduced by traction, which brings
the articular surfaces into contact, and there is but little tendency to recur-
rence of the deformity. It is well to lay the hand upon an anterior splint
for a few days and to employ the ordinary evaporating lotions (see Part I,
p. 8), as there is often considerable effusion into the joint and the tendon
sheaths around it. Massage should be practised from the first.

The splint may be left off in about a week and the arm kept in a sling
for two or three weeks longer, whilst massage and passive movement are
persevered with. The result is usually quite satisfactory.

DISLOCATIONS OF THE CARPAL BONES.

Dislocation of one carpal bone from another, although sometimes
et with, is of such extreme rarity that the accident does not require any
special mention ; it usually occurs in connection with crushes of the hand
or run-over injuries, and, under these circumstances, it is usually best to
remove the displaced bone.
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DISLOCATIONS OF THE METACARPAL BONES.

Dislocation of the metacarpal bones from those of the carpus is also of
extreme rarity.  When it occurs the metacarpal bones are usually displaced
backwards.

Treatment.—T'he dislocation should be reduced by the employment
of traction and pressure under an anwsthetic, and, after the bones have
been got into position, the hand should be placed upon a splint for a week
and evaporating lotions employed.  Massage and passive movements of the
fingers and wrist should be begun from the first, as otherwise there is a
marked tendency to stiffness and interference with movement, especially in
clderly subjects.

DISLOCATIONS OF TIIE PHALANGES.

The phalanges may be dislocated either from the metacarpal bones or
from one another.

DISLOCATION AT THE INTER-PHALANGEAL JOINTS gen-
crally results from falls or blows upon the outstretched finger. The dis-
placement 1s generally lateral, although it is sometimes backwards, and not
at all uncommonly the dislocation is incomplete.

Treatment.—Reduction is readily effected by
exerting traction upon the tip of the finger and
bringing the phalanx into its proper line. After rc-
duction, the digit should be put on a tin finger-splint
Fio. 16.—Tiv Fixcer  (see IFig. 16) and evaporating lotions may be em-

SiLiNT. The oval portion . .
lies in the palm, while the ~ ployed to reduce the swelling. Passive movement

pnger s received into the 4 11d be begun from the first and regularly practised,
SO as to prevent any possibility of stiffness.

DISLOCATION AT THE METACARPO PHALANGEAL
JOINTS is rare except in the thumb and the little finger, in the former
of which the accident is not at all uncommon. As there are special
difficultics in connection with the reduction of dislocations of the thumb
we shall describe this somewhat more fully.

Dislocation of the thumb.— Dislocation of the first metacarpo-
phalangeal joint usually occurs from blows or fallg upon the abducted
thumb.  The extremity of the thumb is driven backwards, so that the
anterior ligament is overstretched and ruptured; the base of the first
phalanx passes backwards, and the head of the metacarpal projects for-
wards through the rent in the anterior part of the capsule, the two
sesamoid bones near the insertion of the flexor brevis pollicis, embracing
the neck of the bone, one on either side. The ruptured glenoid ligament
is carried backwards on to posterior surface of the neck of the metacarpal,
and forms the great obstacle to reduction.

Treatment.—In a recent case, reduction is attempted by trying to dis-
engage the head of the metacarpal bone from the flexor brevis which
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embraces it.  The metacarpal bone of the thumb is flexed into the palm
and firmly fixed by one hand whilst the thumb is grasped with the other
and hyper-extended almost to a right angle, whilst traction is at the same
time maintained (see Fig. 17). The object of this is to try to disengage the

Fig. 17.—MEgETHOD OF REDUCING A DisLocaTion oF THE THuUMB. First Stage.
With the left hand the metacarpal bone is pressed well down into the palm while firm
downward pressure is exerted by the thumb against the base of the phalanx which is
hyper-extended by the right hand.

anterior edge of the base of the phalanx from the posterior aspect of the head
of the metacarpal. It is often difficult to apply sufficient traction with the
unaided fingers, but considerable help may be got either by a clove-hitch
around the thumb or by special forceps invented for the purpose (see Fig. 19).
When sufficient traction in the hyper-extended position has been applied, the
base of the phalanx is firmly pushed forwards and the thumb is rapidly
flexed into the palm (see Fig. 18). This relaxes the flexor brevis pollicis by
adducting the thumb, and the extension applied to the phalanx brings the
orifice through which the head of the metacarpal bone has passed opposite
to the head again, when, by continuing the extension and suddenly flexing
the joint, the head may pass back through the aperture and come into
position.

Frequently, however, it is found impossible to reduce these dislocations
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in this manner, and, where this is the case, operative mterference is called
for: this may take the form either of tenotomy or of an open operation,
the Jatter method being in our opinion far the better. .\ free median
incision 1s made over the palmar surface of the articulation and the
protruding head of the metacarpal bone is at once exposed. It is then
quite casy to define the encircling tendon of the flexor brevis pollicts, with
its sesamoid bones and the glenoid ligament.  The tendons of the flexor
brevis are hooked aside by retractors and the torn portion of the
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FiG. 18.—METHOD OF REDUCING A DISLoCATION OF THE TuuMmB.  Final Stage.
While the ba-e of the phalanx is kept well pushed down, the thumb is firmly and fully
flexed into the palm.

glenoid ligament is pulled out of the way by catch-forceps. The head of
the bone can then be pressed into position, after slight extension has
been made in the manner just described.

One or two fine catgut stitches may be put into the rent in the capsule,
the wound sewn up, the ordinary dressings applied, and a moulded splint
of block tin or guttapercha put upon the thumb. The splint is much the
same as that described for the finger, namely, a trough which embraces
about half the circumference of the digit, with a flat piece projecting into
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the palm (see Fig. 16). Passive movements may be begun at the end of
the first week.

) 116, 19.—FORCEPS FOR REDUCTION OF DistocaTions oF THE THuMe. The traction

lf:g?‘id\e by these forceps in an exactly similar manner to that shown in the preceding
Some surgeons prefer to avoid an open incision and resort to tenotomy.
If this be done it must be remembered that the structure to be divided
is not the tendon of the flexor brevis pollicis but the glenoid ligament.
The division of the displaced glenoid ligament is best carried out as it
lies upon the posterior aspect of the neck of the metacarpal bone, and the
knife should be made to cut from the base of the phalanx upwards along the

7
e
/4/// D

— T

F1G. 20.—Division or THE GLENOID LIGAMENT IN REDUCTION OF A DISLOCATION
or 1HE Tuuns (deagravimatic). The lateral ligaments e remain intact while the
glenoid ligament & is ruptured and a portion of it is carried up by the dislocated phalanx
upon the neck of the metacarpal. This portion is being divided by the tenotome which
is made to cut upwards along the neck of the bone, 7.e. from the head towards the base.

neck of the metacarpal (sie_e Fig. z0). The glenoid ligament will then be split
vertically.  The knife should be introduced from the dorsal surface of the
thumb, just above and to one side of the centre of the base of the phalanx,
avoiding the extensor tendon, which can usually be readily felt. —After the
ligament has been divided, the manipulations described above will generally
suffice to reduce the dislocation. The subcutaneous incision, however, 1s
somewhat difficult to carry out effectually, and cannot be recommended in
preference to the open method.

Similar procedures may be required for dislocations at other metacarpo-
phalangeal joints. When the dislocation has remained unreduced for a long
time, it will be necessary to remove the head of the metacarpal bone. This
is quite a simple operation, and if sufficient bone be removed and passive
movement be properly carried out, a satisfactory result will be obtained. Tt
is very seldom necessary to remove any portion of the phalanx.

PT. IV. D
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CHAPTER %L,
DISLOCATIONS OI" THE HIP.

CAUSES.— Dislocation of the hip usually oecurs in healthy adult males
as the result of very severe violence applied to the lower extremity while
the hip jont is flexed and abducted ; similar violence applied to the fully
extended limb is more likely to give rise to a fracture of the neck of the
femur than to a dislocation.

VARIETIES.—Two great groups of dislocations arc met with ; (1) The
ordinary or scgular dislocations of the hip, which again may be divided into
two varicties, the posterior and  the anterior  dislocations; and (2) the
rarer or Zrregular dislocations, in which there is co-existing injury to
structures which remain intact in the regular forms.

The points that have to be remembered in connection with these dis-
locations are, in the first place, that the acctabulum is shallowest at its
lower part, where it is also somewhat defective, and that a very strong
ligament, called from its shape the Y-ligament, estends from the neigh-
bourhood of the anterior superior spine of the ilium downwards across the
front of the joint and ends in two bands, one 6f which passes vertically
downwards towards the base of the lesser trochanter, whilst the other
runs outwards more or less horizontally to be inserted into the outer
and upper end of the anterior inter-trochanteric line.,  This ligament
15 extremely strong, and very great violence is required to rupture it. The
condition of this Y-ligament is the principal factor which determines the
production of any particular form of displacement; in the regular dis-
locations it is always intact. It is, morcover, onc of the chief agents in
aiding reduction.  Another structure which plays an important part in
dislocations of the hip is the tendon of the obturator internus muscle.
This muscle arises from the inner surface of the obturator foramen and
the fascia covering it. passes out of the pelvis through the great sacro-
sclatic notch, where it is joined by the two gemelll, and with them s
inscrted into the digital fossa at the back of the femur. The tendon acts
as a powerful reinforcement to the posterior part of the capsulc of the
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joint, and when the head of the bone is dislocated backwards it determines
the particular form of dislocation ; when the head of the bone lies below
the tendon, the displacement is known as a sciatic dislocation, and when
it lies above it, as a dorsal dislocation.

The regular dislocations are all primarily subcotyloid, as the head of the
bone always escapes from the acetabulum at its lower part, the inferior
portion of the capsule usually being torn. This subcotyloid position, how-
ever, is one of unstable equilibrium, and a further displacement invariably
occurs, the head always passing either backwards or forwards, the direction
that it takes being mainly determined by the direction of the force producing
the injury, and the position of the li<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>