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CHAPTER LXXV1
COMPOUND FRACTURES OF THE EXTREMITIES

PRE-OPERATIVE TREATMENT

A comrounDp fracture is a most urgent surgical emergency ; immediate operation is as
imperative for this condition as for early perforated appendicitis.

First Aid.—Treatment of a compound fracture should commence at the place of the
accident. A sterile dressing is applied to the wound, and, as a rule, a suitable dose of
morphine is injected intravenously, but splintage alone sometimes ameliorates the pain
adequately. Exceptionally, there is considerable hemorrhage from the wound ; even so,
the application of a tourniquet is unnecessary and harmful. What is required is a pad with
a firm bandage over the wound. The limb should be splinted before the patient is transported
to the nearest hospital ; there is no better method of immobilizing the lower limb than by
means of a Thomas's splint. Great care must be taken to ensure that the limb is not moved
unnecessarily. First-aid workers should receive specific instructions on these fundamental
points.

Prophylactic Therapy.—As soon as possible 500,000 units of penicillin and 0-5 G. of
streptomycin are injected in order to combat common pyogenic infections. In addition
it is imperative to inject intramuscularly 1500 international units of antitetanic serum,
whether or not the patient has been inoculated with toxoid previously. Admittedly early
excision of the wound is by far the most important means of prophylaxis against gas
gangrene, but the additional precaution’of injecting the contents of an ampoule (22,500 1.U.)
of antigas-gangrene serum intramuscularly is worth while. In this connexion attention is
drawn to the convenience of compound tetanus-gas-gangrene antitoxin (combined)
which ensures that neither of these safeguards is forgotten.

T'reatment of Shock.—While loss of blood and shock, often due mainly to other injuries,
sometimes necessitate postponement of operative treatment, in the majority of instances
a compound fracture per se is not accompanied by profound shock, so that the sooner the
patient is conveyed to the operating theatre the better. However, it should be the unwaver-
ing rule to take a sample of the patient’s blood for grouping and cross-matching so that
blood transfusion can be given without undue delay in necessary cases. This accomplished,
a slow cc_:)ntinuous intravenous infusion of a blood substitute is commenced in the ward:
at any-time during or after the operation, if the signs so dictate, the rate of flow can be
mncreased.  In this way delayed shock will probably be circumvented.

Regarding the need for blood transfusion, R. Clarke et al. found that the averagé
blood-loss was ;-

Tibia and fibula (some compound) .. 1-5 I
Femur (closed) .. - s .. 10 L

II" all patients the pre-operative loss, if more than 2 pints (1-15 litres) and the operative
0ss (I{dldlr_ly accurately dfat.ermincd by swab weighing) should be replaced.
a Ography.—nliadlographs of the entire length of the broken bone in two planes ar¢

highly desirable - they s i -
h : >y should be taken witl ¢ achi i i o
the operating theatre. bl machine, ithern ey

Obtainin

before it is g Permission for Amputation.f -As it is most inadvisable to examine the woull

or there is UTICOVercd in the operating theatre, when the radiograph reveals comminution
e e{tént ()r;c:;aon to bclle‘ve that mutilation of the soft parts is extensive, or indeed whell:
° 1e damage is as yet unknown, it is highly important to obtain permission for

amputati i riti i
. ;:)tivﬁc,]:;)}n- in \\rltlrlg before commencing to operate. Explain to the patient and
S that every effort will be made to save the limb

! Parke Davis & Co. Ltd., Hounslow, Middlesex.



N o O W, S . S .-

o G W

W T,

COMPOUND FRACTURES OF THE EXTREMITIES 875
OPERATIVE TREATMENT

Anzesthesia.—Full general an®sthesia is necessary.

The Question of the Advisability of Immediate Amputation arises.—A pulped limb
with multiple contaminated compound fractures must be treated by suitable amputation.
In cases of comminuted compound fractures or compound fractures complicated by exten-
sive injury of soft parts, the decision whether or not to amputate sometimes can only be
made after the wound has been opened in the manner to be deseribed ; the demonstration
of an intact main arterial trunk can be the deciding factor in favour of conservatism. The
fact that the general condition of the patient will not withstand a prolonged operation
sometimes weighs heavily in favour of a quick amputation. In cases of real doubt, if a
second opinion can be obtained without delay, so much the better. In the case of a foot
that has been crushed producing multiple compound fractures of the tarsal and metatarsal
bones, or where a contaminated compound fracture involving the ankle-joint is present,
so often, when amputation is considered but not performed, it transpires that after weeks
of suffering the patient has to have an amputation after all. Therefore in the case of the
foot, especially a dirty foot, if the question of amputation arises, carry out amputation
somewhat more readily than in similar circumstances in other situations. After a well-
planned amputation there is a definite period of convalescence. at the end of which an
artificial foot can be fitted to the stump.

DETAILS OF AN OPERATION FOR A COMPOUND FRACTURE

In compound fractures of the lower limb the operation should, if possible, be carried
out on an orthopzdic table or with the aid of a traction appliance. Either of these expedients
will support the limb during excision of the wound, provide traction to overcome shortening,
and leave the limb free for the application of a plaster cast.

The Bohler Screw-traction Apparatus for the leg consists of a rectangular tubular steel
frame with uprights carrying crossbars ( Fig. 1213). The proximal crossbar is placed under
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Fig. 1213.— Bohler’s screw-traction apparatus for the leg.

the flexed knee : the distal crossbar carries a screw with a winged nut. To the screw is
attached a hook, and to the hook is attached the stirrup of a Steinmann or other pin by
means of copper wire with a spring-balance intervening. By tightening the nut, increasing
tension can be exerted on the leg and registered on the spring-balance. A third detach-
able upright (not shown) can be used to support the lower third of the leg, which is hung
from it py 5 bandage.

This frame can be combined with adjustable supports for the thighs and the sound
1"3g; it is then used in conjunction with an ordinary pelvic rest. In this way the whole
limb can pe kept extended while traction is applied (Fig. 1214). This is most valuable
fol" reducing the fragments in a compound fracture of the femur, and for applying a hip
*Plea plaster cast at the conclusion of the operation.
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When such apparatus is lacking the surgeon should reflect that, desirable as is mechanjca] |

‘tion in- many cases, a greater number of comparable compound frfsctures have been.
lt I[‘1:‘(:'ated upon and reduced successfully with the aid of manual traction alone than all
pe 3

those where the surgeon has had the advantage of an orthopadic table or a traction apparatus,

|
l
. - ) ; s Wi ing for the sound limb, making it ’
Fig. 1214.— Béhler’s screw-traction apparatus vnt'h a ﬁttl_ng ] S . . o
compallflb[e to an orthopmdic table. The apparatus is used in conjunction with a pelvie res_t‘._r_ :

He will therefore appoint an assistant whose sole duties are to ‘holf_i the limb B?;im ?;EE i
traction when requested to do so. For the upper limb manual traction in all types o
is the method of choice. ) . ;
Before commencing the operation, compare the site of the wound with the radmlog;t::;
demonstration of the fracture, for an open wound near a fracture is not always. ('.cmnecnot
with the site of bony injury. Because the wound is small—a mere puncture—-tili doe?sion.
imply that there should be a departure from the accepted principles qf woun excound
The practice of sousing the wound with an antiseptic, and then treating the comp
fracture as a closed fracture is archaic and reprehensible. —
Ablution of the Surrounding Skin.—A mop of gauze is held over tllle “:c)und so tha o
skin can be cleansed up to the wound margin without further contamination of the wo s
itself. The skin is shaved, and washed with 1 per cent cetavlon or soap and \ivatel', USlilg
large gauze mops. Ether is used to remove grease. Hair should be shaved w_vlth a -St:;is
razor. The tendency at the present time is not to paint the skin with any antlsept'lc ,l ul(i
however, is a matter of personal preference, but if a skin antiseptic is employe'd. lt'swthe
be colourless (alcohol or the colourless variety of metaphen) so as to avoid vitiating
distinctive features of non-viable skin. . Py
Bone is protruding from the Wound. A comparatively thin, spiked fragment o ol
should be cut off with heavy bone forceps flush with the wound. as a first step. II o
protruding fragment includes the whole, or a large part, of the circumference ‘of the saaOt
(Fig. 1215), it should be cleansed with gauze well moistened with saline solution, but I'ln
dripping wet, after which the excess of moisture is absorbed by dry gauze. Every preca;utmf
must be taken to see that fluid does not trickle from the bone into the wound.. Tags Od
torn periosteum are excised and particles (usually silicon or carbon from road dirt) mgralllfel
in the periosteum or the bone must be removed. a dental excavator being particularly use :11
for this work. On no account attempt to replace the bone until the wound has been excise g

Rarely, in cases of separation of an epiphysis the end of the diaphysis is forced out of the
wound, when it ig treated in the same manner,

Excision of the Wound. The
is carried out, the less is

raliti « 3 i 1 A nv:
osteomyelitis, and non-union of the fracture. In the case of injury of under 6 hours’ duration:
exeision of the wound jg carried ou

. ) : 134552

. L in precisely the same manner as described on p- nide
Here. only points in special relation to excision of a wound in the presence of a compou :
fracture will be considered, 2

AN

g d
more promptly and thoroughly excision of the W(:iﬂ;
» the probability of infection, with its attendant train of suppurat’"s
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The wound is often more or less transverse. While the wound must be enlarged to
give ample access to the bone ends and to be enabled to carry out adequate débridement,
never enlarge the wound transversely, and never enlarge it longitudinally in such a way
as to convert a transverse wound into a +. The incisions to extend a transverse wound
must be so placed as to make a step-like opening, viz., l3. This type of incision is particu-
larly advantageous in an area where the skin is normally tight, such as over the anterior
surface of the tibia. All recesses must be opened widely. Those in relation to the bone
are often deep, necessitating considerable enlargement of the skin incision.

Small, completely detached fragments of bone found in the course of dissection are
removed. Fragments that have any soft-tissue attachment whatsoever should be preserved
carefully. Larger loose fragments are removed and placed in a bowl of warm saline solution
pro tem.

Attending to the Bone Ends.— Unless it was unavoidable. only after the débridement
of the soft parts has been completed are the fractured ends of the bone touched. even with

A B
Fig.1215.—A, Compound fracture of the tibia with the upper fragment protruding from the wound.
B, Wound excised and fracture reduced.

dissecting forceps. Before directing attention to the bone lesion. the surgeon covers the
wound with a pack and removes the towels clipped to the wound edges. The surgeon, his
assistant, and the instrument nurse change their gloves and. if time permits, their gowns
also. A fresh set of instruments is put out, and the wound is redraped. By suitably retract-
ing the bone the fractured surfaces can be seen, and this is highly desirable, for foreign
matter, and particularly muscle, may be imprisoned between the surfaces. It is better Ill()t to
attempt to cleanse the bone ends with gauze swabs—so often this results in the tearing of
some of the cotton fibres, which are liable to become entangled in the spicules of bone.
Débridement being concluded, the wound is irrigated with normal saline solution
delivered from a douche-can and tube. Usually a gallon (4-5 litres) or more will be required ;
it is advisable to irrigate too plentifully rather than too little, the stream being directed
into every portion of the wound. Irrigation being completed, the wound is mopped dry.
and again a search is made for foreign material or devitalized tissue that has become apparent
as a result of the irrigation. Parti(-ularly a search is made for loose tags of periosteum,
which are snipped off. In cases where larger loose fragments of bone were removed
temporarily, these are cleansed mechanically if they are obviously soiled, and replaced as
ccurately as possible. There is a definite risk of non-union if a gap is left between the ends
of the bone. Provided the fragment or fragments are clean, they often act as a bone-graft.
Should the wound become seriously infected, they still lead to some formation of new bone
before being cast off as sequestra.
eduction of the Fracture.— The fragments of the bone must be placed and held in
adequate apposition and alinement. Satisfactory apposition of the fragments not only
favours union of the fracture with minimum deformity, but aids in the prevention of infection
of the wound. An infected fracture is usually an incompletely reduced fracture. With the
agments held in anatomical alinement. dead space in which contaminated blood-clot and




exudate can collect is minimized, and pressure of one or both ends of the fractured |
against the deep surface of the skin, that might cause tissue necrosis, cannot occur.
these ways accurate reduction inhibits wound infection.

Reduction of a fracture is accomplished more easily in an open than a closed frac
because the fragments are under visual control and muscle that was trapped between
fragments has been excised. To avoid further injury of the periosteum, as far as poss
manipulation of the bone ends within the wound should be eschewed, reduction being effe
mainly by the use of traction and external lateral pressure. No effort should be sp:
to obtain good alinement, for re-manipulation of a compound fracture within 14 day
its infliction must not be countenanced : the danger of spreading strictly localized infec
is too great. When mechanical distraction is used to reduce the fracture, care mus
exercised not to overdo the distracting force : non-union of the fracture is sometimes
penalty of too much traction ; Volkmann’s ischemia can also arise from this cause. /.
reduction of the fracture the wound is irrigated and dried once more, swab-sticks are inse
into the various parts of the wound and sent for culture to determine what organi
are present, and their antibiotic sensitivity. Ideally the report should read, * Cul
sterile.’ '

Difficulty in maintaining the Fragments in Good Alinement.— If the lower fragn
cannot be maintained in good position without the aid of traction, and a Steinmann’:
other pin has not been inserted already, the best site (see Figs. on p. 881) below
fracture is chosen and, after gloves have been changed, a pin is driven through the bc
When, in addition, the upper fragment cannot be stabilized, a pin
be inserted through the upper fragment 3 in. (7-5 cm.) proximal to
wound-—a distance that will ensure that the bone through which it pa
is sufficiently removed from the infected or potentially infected a
The pin or pins are later incorporated in the plaster-of-Paris cast.

Internal  Fixation.—While some orthopadic surgeons emplo
bone-plate or an intra-medullary nail to maintain apposition of
fragments in difficult cases (provided, of course, the case is an early
and débridement has been carried out meticulously), it would be n

. Fig. 1217.---Bone screw of
vitallium or stainless steel. Its tip is
so shaped as to make it self-tapping.

inadvisable for anyone without considerable experience in the o
reduction and fixation of fractures to attempt such procedures, with tl
ever-present danger of incurring, or increasing the extent of, ost
myelitis. To place an encircling wire around an oblique fracture t
tends to slip has on many occasions served me well : the wire has b
removed when the fracture has united. Circumferential wiring
recommended by Boéhler, but is condemned by Sir Reginald Wats
4 Jones because it deprives the bone of some of its blood-supply. S
Obliqbulf. frac::f:g':f comes about that if circumferential wiring is not to be used, fixat
the tibia fixed by a lby means of a bone-screw (Fig. 1216), or at the most two bone-scre
single screw, is the only procedure that can be advised in these circumstances. 'l
vitallium machine type of screw with a self-tapping point (Fig. 12

should be . y : : z
employed whenever possible. These screws are usually -°- in. in diameter, a

before use a drill-hole with a <2 ill i i o
se a gr-in. drill is required. A screw ‘ is selec
after Misguring $he Geil hon q y: of the correct length is s

It is better to employ a screw that is too long than -

that is too short, and the s P ¢ at Is too ‘ong .
> g crew sl T Y .

not tightened. wuld be turned until it is inserted fully ; thereafter it

Concomitant Severed Tendons and Nerves..- N

to whe e

s cll‘;FIlil::;I(t]r _1}0:186\4 ered tendons and nerves should be sutured. If reduction of the fract

obienkisnsc s lall tlle- wound was considerably contaminated, if the general condition of t
§ 1at could be desired, and if there are several tendons and nerves to rep

it is better to post i i
‘ pone a time-consumine a osition of i i
fortnight after the wound has healed sourgldl)lf) b fhese structures until at lex

o definite instructions can be given
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Should the Skin Wound be Closed by Sutures ?
fractures should be left open, that the limb should
to heal by granulation. A growing number have found that in civilian cases of under 8 hours’
duration where débridement has been carried out meticulously, primary closure is possible
for most wounds ; indeed, in many cases of compound fracture the wound can be closed
safely if operated upon within 12 hours after injury, provided there is
on the suture line. It should be noted most carefully that the wound must never be closed
in layers, but the skin and subcutaneous tissue are brought together in one layer by rather
deeply placed skin sutures, preferably of stainless-steel wire, tied
not tightly. If there is even a suggestion of tension when a trial is
~ made to bring the skin edges together, unilateral or bilateral
- releasing incisions can be made, but they must be at least 1} in.
(3-8 em.) from the corresponding wound edge. This enables the
skin edges to be approximated without any tension whatsoever,
and it has the additional advantage of providing drainage without
leaving the bone exposed (Fig. 1218). It has been said by some
of those who advocate leaving the wound open in every case that
the only objective of primary closure is to obtain a linear scar. This
is far from the truth. Skin is the best covering for any clean
wound ; by suturing a clean wound secondary infection is prevented
and scar tissue, in which tendons, in particular, can be encased, is
minimized. It is unwise to attempt to close the wound by split
 skin-grafts at the time of the débridement : in these circumstances _—
E Sklngraﬂ:s do not survive regularly, and dead epithelium is a good o7 f:l "ti-l_ 811213“:5{;':]‘-; e
medium for the growth of bacteria. Very occasionally it is an prevent tension on the
excellent practice to cover exposed bone and tendons by cutting lS)Uture "?ﬁ' If the skig
and transposing a suitable pedicle-flap of skin with a broad base. the connd 1 dloang

When the interior of the wound was contaminated with road or up, lateral incisions
?gﬁﬂfitural dirt, when the surgeon has any doubt concerning the E;%"‘l‘f?‘;‘fii;zm?gg ‘g:)t:c

effectiveness of the débridement, when the skin cannot be brought  exposed.
: together without tension, unquestionably the wound should be left
- Ccompletely unsutured.

n it has been decided to leave the Wound Unsutured. - The wound is packed to

Many surgeons believe that all compound
be immobilized, and the wound permitted

absolutely no tension

| ~the surface Jeve] with fine-mesh dry or petroleum-jelly gauze * with a firmness you would

hold a lady’s hand on greeting her ’,
; ings and the Application of a Plaster Cast.- Whether or not the wound has been
le_ft open, the subsequent steps are the same. The wound and surrounding skin are covered
- with g single layer of petroleum-jelly gauze. Upon this is superimposed a thin layer of
Y gauze. The limb is then bandaged with gauze, followed by a thin layer of wool. Usually
cast is applied, and if it is, include the joint below and the joint above the fracture.
T cast is split before it has dried ; this is a wise routine measure to prevent the
o » but disastrous, occurrence of isch@mia. When the patient has been returned
10 bed the limb is elevated, and kept elevated for about a week.
54, A well-applied plaster cast immobilizes the limb more completely than any other form
: .0—-{ Splint, even when combined with efficient traction. With the limb, including the joint
#0ove and the joint below, encased, both movement of these joints and their activating
L Mscles jg Prevented. It is muscle contraction, and particularly joint movement above
aNd belgy the wound, that squeeze infection into the lymphatic network. Another
:d Yantage of plaster js that it readily absorbs exudates, rendering dressing of the wound
isll}llliecesSary. Its one 'disadvantage is, should an anaerobic infection supervene, the wound
i dden from view—careful watch must therefore be kept for the development of gencral
805 that point to this complication, rare as it is in civilian practif'e. If gas gangrene is
Plaster élas: radiograph (see p. 131) frequently shows gas in the tissues, even through a

shioulq ving the Wound alone. —In the absence of untoward symptoms, the plaster cast

not he changed for 3 or 4 weeks. Antibiotic therapy is continued throughout this
1
in 'laA Plaster slap, wide enough to encircle threequarters of the diameter of the limb, and kept
hp Cce by a few t 4

€ plast urns of plaster bandage, is a good alternative. Should it be necessary to split
, T, it can be done with pair of scissors.
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period. Should the bacteriological report reveal that a penicillin-resistant organism is "
present, the appropriate antibiotic is substituted for the penicillin. When the cast has

been removed the wound is inspected in the operating theatre, with full aseptic precautions,

The gauze is removed, and either fresh petroleum-jelly gauze inserted or, if thought advis-

able, secondary closure of the skin can be undertaken. The cast is then re-applied
until firm bony union has occurred. Should the wound have been closed primarily,
the cast is removed at the end of 4 weeks, the stitches are removed, and the plaster
is re-applied.

Evidence of Infection.—The first evidence of serious infection is pain.  When the
infection is due to gas gangrene, the pain is sometimes excruciating and is accompanied
by elevation of temperature and a disproportionate increase in the pulse-rate. The fingers
or the toes may become swollen or cyanotic. If any of these symptoms develop, remove
the plaster, reopen the wound if necessary, and change or insert petroleum-jelly gauze. If
the infection is not due to gas gangrene, the plaster cast is re-applied and should penicillin
and streptomyecin have proved ineffective, these antibiotics are changed in favour of one
of the tetracycline group.

TREATMENT OF AN INFECTED COMPOUND FRACTURE WITHOUT
GAS GANGRENE

Cases of compound fracture not admitted until more than 12 hours after the accident
are not common in civil practice, but cases where, for one or other reason, infection becomes
manifest after admission are less unusual. In each instance the treatment is similar.
Enlargement of the wound, as hecessary, to provide unhampered drainage is the order
of the day. Major pockets are opened up, but tissue is not excised. Loose bone fragments,
unless large, are removed, as also, of course, is any foreign material that can be found.
Specimens of the exudate are sent for bacteriological examination, culture and antibiotic
sensitivity tests ; needless to say, great trust is placed in correet antibiotic therapy. Should
it be absolutely necessary to employ a transfixion pin, the transfixion should be as far away
from the infected wound as possible. The wound is packed very lightly with petroleun}-
jelly gauze, dressings similar to those described already are applied, and the limb is immobi-
lized in a plaster-of-Paris cast. The plaster should not be changed until the odour mal'(es
it compelling, unless there is pain, pyrexia, increased pulse-rate, toxaemia, or progressive
an:en.lia ioa combination of all or of some of these untoward symptoms indicates pro-
gressive invasion of the tissues.

In cases falling into the latter category the closed plaster technique must be abandoned,
at any rate for the time being, in favour of a splint with extension and moist dressings of
the wound. Carrel-Dakin intermittent irrigation (see p. 139) was designed for such cases,
and, carried out faithfully, is extremely effective.

Carrel-Dakin Treatment of an Infected Compound Fracture. Unless the sister in charge
has had special experience in the method, every detail of the treatment should be supervised
by the surgeon or his deputy. The skin around the wound must be protected from _the
commencement, or it soon becomes inflamed by the irritating action of Dakin’s solution.
'.l‘ulle gras is the best material for protecting the skin. The distributing tubes are inserted
Into the wound with care and thought : one is tucked beneath the bone and one is placed
in the superior end of the wound ; it is exceptional for more to be required unless there
are pockets present, which, after an efficient operation, should not be the case. The u%bes
are kept in place by gauze soaked in Dakin’s solution. No bandage is used. A large piect
of Gamgee tissue lined by four layers of gauze is made to encircle the limb, and kept It
pkfce by safety-pins. The distributing tubes are brought out at convenient places, slofs
b.emg cut in the Gamgee tissue to accommodate them ; they are anchored by small safety-
pins which do not penetrate any part of the tube. )

o In cases where g good deal of slough is present in the wound, irrigations with streP.to'
t.}llza:ili:r(nit;Er:ip:gdtoifl:alse (scc p. 140) can be employed with advantage. In grave infection’

Treatmezl o Galg, e éraamsutatlg‘n must be weighed carefully.

Pyogenic Skin Infection. 1o o0 400 here, o1
remov)s;‘l)gg:‘u:he I; rection.—In cases of even mild infection of the wound whe * oot

Plaster, the skin is found to be covered with purulent follicles—2&

un(‘orr‘ur.aon-ﬁndir‘lg‘-it Is wise to employ a splint and dry dressings to the area until e
superficial infection has abated, )
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SKELETAL TRACTION BY PINNING

Skeletal traction pins should not be employed promiscuously, for in a high percentage
of cases a low-grade infection of the track occurs. If the pin track is close to the synovial
and capsular reflexion of the joint, the degree of inflammatory change is sufficient to give
rise to intra-articular adhesions.

Supracondylar Skeletal Traction is particularly liable to result in a stiffened knee-joint,
and should be avoided if there is an alternative. To insert the pin, a point is chosen on
the inner side of the thigh two finger-breadths above the adductor tubercle (Fig. 1219).

ADDUCTOR
\ ,~ TUBERCLE

Fig. 1219.—Transfixion of the Fig. 1220.—Transfixion of the Fig. 1221.—Transfixion of the
lower end of the femur. upper end of the tibia. lower end of the tibia.

Tibial Traction at the Level of the Tuberosity of the Tibia (Fig. 1220) is relatively safe
because, even if slight infection does occur, it is too remote from the knee-joint to cause
adhesions. The pin is inserted just below the tibial tubercle and about two finger-breadths
lateral to it. The fibula is not penetrated (Fig. 1220).
This site should not be used in children below the age of
14, because of late ossification of the nearby epiphysis.

Fig. 1222 —Transfixion of
the os calcis, and (red) supra-
calecanean transfixion.

Tibial Traction of the Lower Shaft 2 in. (5 cm.) above
the Ankle (Fig. 1221) is an excellent site free from joint : -
Complications, The pin is applied from within, outward. Fig. 1223.—Supracalcanean

he point of exit should be slightly anterior to the point R’i“c"i‘m pin in use. (Dr. 8.
of entrance, in order to avoid the fibula, which is not ovsas.)
Penetrated. This site can be used in children, for the epiphysis lies below the point of
transfixion,

Calcaneal Traction (Fig. 1222) is rather often required, because there is no alternative.
_It should not, be used for longer than the bare minimum, because the ensuing mild infection
s liable to involve the synovial reflexions of the subastragaloid joint and cause permanent
limitation of inversion and eversion of the foot. Instead of inserting the pin through the
05 caleis, it may be inserted immediately above it (see Fig. 1222, red dot). This has the

56
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advantage that if infection does oceur, it will not be an osteomyelitis of the calcaneum (Df. S

Movsas). A radiograph in which the latter method was employed is reproduced (Fig. 12273)._’;:;"';
Olecranon Traction is the most unsafe, the elbow-joint being particularly susceptible -

to the formation of adhesions ; moreover, it is hardly ever necessary.

Steinmann’s Pins are made of stainless steel, and vary in diameter from 2 mm. to 4 mm,

One end is pointed sharply and the other is squared for the reception of a handle (Fig. 1224).
The pin can be hammered through a
cancellous bone like the calcaneus, but
in most situations it is better to drill
the bone first with a small wood
twist drill of smaller diameter than

Fig. 1224, —Pin holder. Fig. 1225. — Bohler’s Fig. 1226.—Whitchurch
swivel stirrup affixed to a Howell’s pin.
Steinmann’s pin.

the pin, and then insert the pin through this hole. This gives accurate control over the

direction of the pin. The pin is held in a stirrup by a screw and a collar (Fig. 1225) that

permits the stirrup to rotate without rotating the pin; a rotating pin is a common cause

of infection of the pin-hole.

Whitchurch Howell’s Pin (Fig. 1226) is extremely satisfactory ; it is easy to maintain
necessary extension by the * dog-chain’ clips.

A CONSIDERATION OF INDIVIDUAL BONES

The treatment of compound fractures is dealt with in this chapter: the treatment of
fractures, as such, is beyond the scope of this work, and the reader is referred to one of
the standard works devoted to the subject. It is, however, necessary to give some inst_mc'
tions concerning problems such as the immobilization of individual bones involved né
compound fracture. As has been emphasized, a plaster-of-Paris cast including the joint
above and the joint below the broken bone is the method of election in nearly all cases. The
plaster should not be provided with a window, which causes cedema of the fenestrated area
and invites secondary infection when the wound is dressed. Plaster, being porous, absorbs
exudates seeping from the wound. A plaster-of-Paris cast immobilizes a fractured l.)one
and the joints related to it more completely than can be achieved by a splint comb{md
“?ith traction. Nevertheless a plaster cast is not always the best method to employ in 2
given case.

Absolute contra-indications to the application of a plaster cast are :—

. b1. When there are any signs of impaired circulation in the distal part of the affected
imb.

2. Where there are reasons to fear that the supervention of gas-gangrene is not
improbable,

Tibia.— This is the commonest site for a compound fracture, and compound fractures
of t‘his bone lend themselves to the closed plaster method. The foot as far as the toes should
be included, and the cast should extend to the upper third of the thigh. In cases ‘?,here_ﬂ
plaster cast is contra-indicated, immobilization on a Braun’s splint with pin traction e

the calcaneus (so that the transfixion is removed as far as possible from the injured area)
IS recommended.

Femur. Pipn exte

. s .
nslon 1s nearly always necessary, and as a general rule the upp
end of the tibia sho

) uld be employed for this purpose. Alternatively, the lower endIOf fhe‘
femur is transfixed - this site should only be used if there is some definite contra-indication
to the foregoing. Another possible alternative, when the wound is small and not situate

aterally or medially in the lower half of the thigh. is skin teaction by means of extensio?

strappln_g, but_ in this instance immobilization in a Thomas’s splint is a sine qua non.
While a hip spica
pPin incorporated in the plaster, is the bes

¢ ften
r t i S b, there are (4]
formidable difficultic. 1, method of immobilizing the lim

Bt . - o : i in 8
arring the way to its application. First and foremost, except i

jon
plaster cast extending from the base of the toes, with the transfixio? .

A
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child, it is difficult to keep the fragments in good alinement while the plaster is being applied,
unless the surgeon has the advantage of an orthopadic table, or comparable apparatus.
Another important consideration is that a compound fracture of the femur is more likely
to be accompanied by severe shock than is a compound fracture of any other bone of an
extremity, and the application of
a hip plaster consumes a consider-
able amount of time. Another
disadvantage of a plaster cast in
this area is that in the elderly or
undernourished, unless the padding
is perfect, a bed-sore is liable to
ensue. For these reasons a
Thomas’s splint with efficient
skeletal or skin traction is usually
the method of choice.

Patella.—When the patella is
involved in a compound fracture,
and the bone is comminuted, or the
knee-joint is opened, or the wound
s se\_rerely o e, 6T Y Fig. 1227.—Excision of the patella. The lateral expansion
case is an early one the patella must be preserved carefully.
should be excised. Keeping close
to the bone, the patella is cut out of the central tendon (Fig. 1227). The lateral expansion
must be united carefully. In most cases the wound can be closed without drainage. The
limb is immobilized in a plaster-of-Paris back slab.

In comparatively clean transverse fractures not involving the knee-joint, the fracture
can be united with two wire or catgut sutures.

Humerus. - -An efficient method of immobilizing the
humerus is to construct an abduction splint (Fig. 1228) from
Cramer wire and to pad it well.
The splint is fixed to the body,
not with calico bandages, but with
a few plaster-of-Paris bandages. If
desired. plaster-of-Paris bandages
can be applied over the splint and
the humerus, thus combining the
advantages of the lightness of the
splint with the closed-plaster
technique.

¥ i Many surgeons with experience
‘{ j of compound fractures of the ‘ _
. . humerus in war have found that R =
i 228 1 ATOPIARE  the immobilization afforded by the  brachial plaster appic
Shicdi daf;idt padded well. It aeroplane splint is insufficient and ?;;g ;lf)fl ugltnit(::ln)al posg}zr:
axilla, (Afer L ey ¢ much inferior to that obtained p y jouy.)

. ' with a thoracobrachial plaster. The
difficulty of applying the latter to an unconscious patient is circumvented by using an aero-
Plane splint as a temporary expedient. When the patient has sufficiently recovered, usually
a matter of two or three days, after a preliminary sedative and the injection of procaine
Sqlution into the brachial plexus (see p. 936), a thoracobrachial plaster (Fig. 1229) is applied
With the patient sitting on a low stool. The surgeon sits facing the patient and the assistant
Sits behind the patient. A second assistant holds the arm in the desired position. The
Optimal position for immobilization is one of 45° abduction.

Radius and Ulna.-- When an oblique fracture of the radius or ulna is difficult to control,
one of the forms of internal fixation described on p. 878 is often advantageous. Compound
fractures of these bones are well suited to the closed-plaster technique.

* * * * * * *

In the case of an upper limb, intelligent conservatism should be the guiding principle

whenever possible.

i
-
-
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As an example of what can be achieved in this direction the following case is
cited :—

E. H., aged 7, was brought to hospital having been knocked down by a car. The left arm
was hanging by a pedicle of the brachial artery and the nerves. The pedicle had undergone axial
rotation, and the casualty officer contemplated severing the pedicle there and then. Mr. Trevor
Berrill, my house surgeon, was called into consultation, and he untwisted the pedicle and note
that the radial artery could be felt at the wrist. He therefore brought the patient straight to’
operating theatre. The muscles and bone were covered in road dirt. What was so rema:ka_s
was the fact that there was no muscular continuity between the upper and lower segments.

L

. Fig. 1230.—Eleven vears previously Fig. 1231.-- Radiograph three years after
tlns_ putient's_ left arm was hanging by a operation. The bone-graft has been largely
pedicle consisting of blood-vessels and absorbed and remarkable regeneration has
nerves. oceurred.

carried out débridement of the wound, and made an attempt to fashion a spike in the lower fragment
and df'ive it into the medulla of the upper fragment. The triceps behind and the biceps and coraco-
brachialis in front were drawn together with sutures and the skin closed partially. The limb was
placed on an aeroplane splint.  Considerable suppuration followed and later a sequestrum, which

consisted mainly of the spike referred to, was removed. Eventually the wound healed, but there
was non-union of the fracture,

In due course the middle third of the fibula was removed subperiosteally and, utilizing this
s bone-graft, it was driven down the medulla from above, so that the two fragments were bridgffd-
Fig, 1230 shows the patient eleven years later. The function of the arm is unimpaired and a radio-
graph three years after operation showed remarkable bone regeneration (Fig. 1231).

CHRONIC INFECTION

_ When the bone is the seat of chronic osteomyelitis secondary to a compound fractur,
erlmett Orr’s method combined with antibiotic therapy is unsurpassed. The wound 15
excised thoroughly. The diseased bone (F4ig. 1232 A) is chiselled away so as to leave 2
fum?e]'f‘hape‘d cavity. Bleeding is controlled by packing with dry gauze, and after hemo
stasis is satisfactory the wound is swabbed out with saline solution and packed wlt-h
gﬁt?lel{'f“le'ly gauze.  The cavity is packed with this material until the whole wound i

ed. The remaining steps do not differ from those of the closed plaster technique for
compound fracture described earlier in the chapter. Discharges ooze through the plaster
“'J'hlch often bef‘omes malodorous, and is the main disadvantage of this method. The objec-
thl‘l:'lble smell is }?earable if the patient can be nursed on a balcony. In other circumstances
putting the cast in a cellophane bag containing charcoal can be tried. Whenever feasible,
prowded the gene1:a1 condition remains satisfactory and the patient is not in pain, the plaster
1s not removed ; it can remain unchanged for upwards of eight weeks (Fig. 1233). Whef
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eventually it is removed, in most cases the gauze will be found to have been extruded on to
the surface, and the wound itself will appear as a flat area of granulation tissue beneath

A B
Fig. 1232.—Chronic osteomyelitis secondary to a compound fracture of the tibia. A, Condition
of the wound before Winnett Orr treatment ; B, Eight weeks later. (Hey Groves.)

Fig. 1233.—The limb in plaster, which was not changed for eight weeks.

which the united fracture is buried. The clean wound (Fig. 1232 B) and radiographs
showing the united fracture are a joy to behold.
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CHAPTER LXXVII
ACUTE OSTEOMYELITIS

TraE blood-supply of a bone is derived from two principal sources :—

a. The nutrient artery supplies the medulla, the endosteum, and the deep aspect of
the cortex.

b. Periosteal vessels supply the periosteum and the superficial aspect of the cortex,
The anastomosis between these two sets of vessels is such that if one alone is cut off, the
bone, including the medulla, can survive. On this knowledge rest the elements of treatment.
The aim is to preserve the periosteal blood-supply because the nutrient artery so often
becomes thrombosed early in the disease. Effective as is the antibiotic treatment of acute
osteomyelitis, circulating antibiotic is powerless to act on the lesion unless an adequate blood-
supply to the involved bone can be maintained.

Bacteriology.—In about 90 per cent of cases the causative organism is a Staphylococcus
aureus, but in a small but increasing percentage this staphylococcus proves to be penicillin-

resistant. In approximately 4 per cent the Streptococcus hemolyticus is responsible. In

the remainder Staphylococcus albus, Pneumococcus, Salm. typhi, Salm. paratyphi, Salm.
choleraesius, or Brucella abortus is disclosed by the bacteriologist, usually to the astonishment
of the clinician.

Pathogenesis.—

a. During the period of growth the weakest part of the long bone is the diaphysial
side of the epiphysial line (the metaphysis). It is here that delicate blood-vessels penetrate
the epiphysial cartilage, and even a slight jar is liable to rupture one or more of them,

thereby causing a hamatoma. If, before the h@matoma resolves,
bacteria circulating in the blood from a distant focus settle in the
clot, lively inflammation is likely to follow. The resulting purulent
exudate does not, as might be expected, often extend along the
C" medulla, but interosseous pressure is relieved by necrosis of
bone absorption of the thinner metaphysis permitting pus to
escape under the periosteum (Fig. 1234). Thus the periosteal
vessels become interrupted, and deprive the affected part of
the bone of its only remaining blood-supply for, as has been
stated, in acute osteomyelitis, thrombosis of the nutrient artery
frequently occurs, probably before the clinical signs of the disease
are manifest.
That portion of bone deprived of its blood-supply forms 3
medium in which bacterial fission proceeds apace, and by rf’ason
of its avascularity it is impossible for a circulating antibiotic 10
Fig. 1234 Mode COMe into contact with these rapidly multiplying bacteria. Con-

of formation of a sub- sequently, if the patient survives, which with antibiotic therapy 1§

periosteal abscess. usual, the portion of bone so affected ultimately separates from the

living bone as a sequestrum. :
| b. In cases of septiciemia, as opposed to bactermmia, acute osteomyelitis can oceur in
the ab?ence of any kind of trauma by an infected embolus lodging in an artery supplyiné
the epiphysis,
almost simultaneously, and the diagnosis becomes correspondingly complicated.

_ In cases of acute osteomyelitis that remain untreated for many days, pro‘dded
resistance of the p

diaphysis may become
on all sides. At other tir
and depending on the ]

a sequestrum by pus under pressure stripping up the periosteu™

e e ocation, tracks among tllle muscles or becomes s_ubcutaneout:‘vl-lhe
resistamseaof cartil o attacl‘lment of tl?e periosteum to the epiphysis and t.h? . un
the epiihes 1‘1_ ‘a.ge_, S“bpf‘l‘fosteal pus is unlikely to invade a neighbouring joint, U

Piphysial line is Intra-articular, as is the case in the head of the femur, the upper:

In such cases occasionally osteomyelitis of more than one bone can Occ:m'_._
the
atient is sufficiently good to withstand the blood infection, the whole:

nes. in similar circumstances, the pus bursts through the periosteﬂll%’
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of the humerus, the external malleolus, and the olecranon process. The most dangerous,
as well as the most frequent, site for concomitant purulent arthritis is the hip-joint.

DisTRIBUTION OF THE LESION

per cent per cent per cent
Tibia v .. 35 Ulna i ie B Metacarpals 1
Femur .. s 2B Metatarsals 3 Frontal bone 1
Fibula .. .. 8 Ilium 1 Maxilla 1
Humerus o 8 Pubis 1 Scapula .. 1
Calcaneus = D Vertebra 1 Clavicle .. |
Radius .. .. 3 Patella 1 Ribs and Sternum 1

(Clinical Features.—The incidence of acute osteomyelitis has diminished during the
last decade. Probably this is due to the frequency with which antibiotics are used to treat
respiratory and cutaneous infections, both of which are known precursors of osteomyelitis.

Age.—Eighty per cent of the patients are between the ages of 2 and 17 years ; the
highest incidence being between the ages of 10 and 11 years. Fifteen per cent occur in
adults, and 5 per cent in infants under 2 years.

Seasonal Variation.—Acute osteomyelitis has a seasonal tendency. Cases due to
Staph. aureus are more frequent in August and September than at other times of the year.

Period of Quiescence.—For an unknown period, estimated at under 12 hours, there
is no pain ; pain is not experienced until the periosteum becomes involved.

“Classical* Signs.— Following a boil or other infected cutaneous lesion, which may have
escaped the mother’s notice, the child exhibits general malaise, shivering, and severe pain
situated in that part of a long bone that lies near a joint. Sometimes a history of trauma,
usually minor, is forthcoming. On examination the temperature is raised above 100° F.
(37-8° C.), (often to 102-103° F.), there is extreme tenderness over the affected metaphysis,
and the nearby joint is sometimes the seat of an effusion. The intensity of the local signs
varies inversely with the depth at which the inflamed bone is from the surface. Occasionally
the general condition of the patient is so poor that the local signs are masked ; nevertheless,
unless the lesion is very deep-seated, tenderness can be elicited during a meticulous
examination.

Fulminating cases with profound toxzmia, which in days gone by were common enough,
especially in children dwelling in slum areas, are becoming less frequent owing to better
nutrition and hygiene of the children of the working classes, as well as to early antibiotic
therapy.

Summarizing : A febrile patient with pain and localized tenderness of a _bone near a
joint should be presumed to have acute osteomyelitis until it is proved otherwise.

Differential Diagnosis.— !

1. Acute Primary Suppurative Arthritis.— While in this condition the mammgm tenr;ler-
ness is over the joint—mnot close to it it is sometimes extremely difﬁcu]t. to dlfferer}t{ate
acute primary infected arthritis from osteomyelitis with secondary invasion of the ‘]om.t.

A presumptive diagnosis of primary infected arthritis can be Ir_ladf: when the pain
and swelling is limited to the joint, and there is almost complete lirmta%tlop of movement
of the joint in question. The diagnosis may seem substantiated by aspiration of purulent
fluid, and positive culture. However, too often it subsequently transpires that radlogral?hy
shows typical changes of osteomyelitis in the metaphysial area of the bone. Pathological
fracture is not an uncommon sequel in such cases if weight-bearing without a plaster cast
is permitted. If doubt exists as to whether there is a primary lesion in the bone, it is far
better to perform an exploratory operation. ) o

2. Rheumatic Fever.—Although the pain of rheumatic fever usually flits from joint
to joint, in a few cases it remains stationary in one joint. The cases that are especially
difficult to differentiate from rheumatic fever are the ones when the patient has septicemia,
and more than one metaphysis is attacked. Aspiration of the joint in rheumatic fever
yields a turbid fluid which has a high cell-count but will produce no growth on culture.
There may be no detectable cardiac changes, but if acute rheumatism cannot be ruled out,
ﬂectroeardiography is advisable.

3. Tuberculous Osteitis can closely resemble mild acute osteomyelitis. By the time the
Patient is brought for advice, X-ray changes in the bone are likely to be obvious, and a
radiograph of the thorax may reveal a pulmonary lesion. Excision and biopsy of an enlarged
Tegional lymph-node sometimes shows tuberculous inflammation, while a Mantoux or a
Heaf’s reaction is likely to be positive if the lesion is tuberculous.
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4. Syphilitic Periostitis.— The commonest site is the anterior aspect of the upper third
of the tibia, where visible and palpable swelling will be found. In contrast to acute osteo-
myelitis, radiographic changes will be evident at the time of the clinical onset of the disease.

5. Acute Anterior Poliomyelitis.—The overall picture is rather similar—an ill child
with pain and loss of function of a limb. In anterior poliomyelitis the pain and tenderness
is spread throughout the main muscular mass, whereas in osteomyelitis the tenderness is
greatest on direct pressure or percussion of the bone.

6. Malignant Neoplasm.—This is often the greatest problem of all, for sarcoma and osteo-
myelitis can remain indistinguishable for a considerable time. In both conditions, if one waits
long enough, there are destructive changes of the bone detected by radiography. Often the
only certain proof of the diagnosis is an incision (which reveals an absence of pus) and biopsy.

Radiography shows no abnormality in early acute osteomyelitis. None the less, radio-
graphs should be taken when the patient is first seen, for negative radiographs are valuable
in assessing subsequent changes. In acute osteomyelitis correctly treated, the first radio-
graphic changes are seen in approximately 21 days. The exception to the rule is in neonatal
infections where radiographic changes occur rapidly (see p. 894).

Pathological Investigations.—

Blood Culture.—A specimen for blood culture should be taken before antibiotic therapy
is commenced. The fact that some patients have been given antibiotic therapy already
swells the number of negative cultures to about 60 per cent. In all cases a request is made
for testing the sensitivity of the organism, if present, to antibiotics. If the blood culture
is positive it should be repeated on alternate days, until negative. Usually, as a result of
antibiotic therapy, this is attained in three days.

Leucocyte Count is usually raised, but shows such great variations that it is of little
diagnostic assistance at the time it is required (J. Trueta). -

Erythrocyte Count.— While often normal in the early stages of the disease, in severe
cases it becomes reduced by the end of the first week. It should therefore be repeated in
cases of septiczemia, for when reduced, blood-transfusion is beneficial.

Erythrocytic Sedimentation Rate.—This is elevated almost constantly in acute osteo-
myelitis, and serial tests are of signal value in estimating the progress of the case. .

Sensitivity to Antibiotics (usually three days is required for the result).—If the organism
is found to be a penicillin-resistant staphylococcus, or another penicillin-resistant organism,

the antibiotic will, of course, be changed from penicillin to one to which the organism has
been found to be sensitive,

TREATMENT
On Admission.The patient is examined by the surgeon in charge of the case, and
the site and the extent of the tenderness is noted with extreme care. At least 10 ml. of
blood are removed by venepuncture for (a) culture ; (b) erythrocyte count ; (c) leucocyte
count ; (d) sedimentation rate test. The affected part is immobilized with a splint that will
permit re-examination without disturbing the patient.

Immobilization.— During the phase of acute inflammation perfect inunobilizat_ionl "
required. For each limb, and for every joint, there is a position of optimum rest, Viz.:—

Positions oF Oprimum REST

JoIinT PosiTion Joint POSTTon
Shoulder Abduction 45° ; flexion 30° ; || Hip No abduction or adduction;
" external rotation 15° rotation nil ; flexion 20°
Elbow Extended to about 100° Knee Flexion 15°
Forearm Mid-Prone-supine position Ankle Right angle or, in woman, &
iy ) . degree or SO below
Tist Extension 15-20°
Digits All joints flexed about 25°, || Tarsal Neutral as to inversion OF
Thumb abducted and op- eversion
posed moderately i
Toes Maintain flexion of meta-
tarsophalangeal joints anc}
extension of interphalangea
Spine Normal curves maintained =

(N. Capener)
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The splintage recommended at this stage is :

For the tibia and fibula, or calcaneus a padded splint with foot-piece ; the splint should
extend above the knee-joint.

For the bones of the forearm a padded splint extending from the palm to the upper
third of the upper arm is adequate.

For the femur and for the humerus a Thomas’s splint with moderate extension by means
of an adhesive plaster stirrup cannot be bettered.

There is no contra-indication to the use of plaster-of-Paris splints, provided they are
split to enable examination of the limb. In many instances these are preferable, because
of the better immobilization they afford.

If feasible, the part is elevated.

Antibiotic Therapy.—Penicillin treatment, 500,000 units 12-hourly is commenced. In
view of the increasing incidence of penicillin-resistant organisms, it is expedient to administer
a second antibiotic (streptomycin, aureomycin or erythromyecin) until the sensitivity of the
organism becomes known ; usually this takes three days.

Restoration of Fluid Balance.—A high fluid intake must be assured. The aim is to ensure
a moist mouth and skin, and an adequate output of urine of normal specific gravity and
free from urates. If the general condition is good, the patient is encouraged to drink barley-
water and water flavoured with fruit juice ; in toxic patients continuous intravenous
dextrose-saline solution is administered slowly. A pint (475 ml.) of plasma given early
during the first 24 hours is recommended as part of the fluid intake. Blood transfusion is
indicated only if the blood examination shows a low hamoglobin content or low red cell
count.

Sedation.—Barbiturates are valuable for controlling anxiety. Pain is alleviated by
morphine gr. } (10 mg.), repeated if necessary in 6 hours, if the patient is a youth or an
adult, while in children nepenthe, 1 minim for each year of age, is the narcotic of
choice.

At the End of 24 hours.—The same surgeon re-examines the patient, noting particularly
the 4-hourly temperature chart, the pulse-rate, and the result of the blood examination,
in s0 far as the results are available. He then examines the tender area,! and unless the
tenderness has decreased considerably in both extent and intensity from that of the pre\-fim‘ls

~€xamination (allowance being made for any narcotic that has been administered within
6 hours) the patient is prepared for operation under general anwsthesia. ' ‘
. ion.—Wherever possible the use of a pneumatic tourniquet is advised. An
Incision is made over the area of maximum tenderness. The method of exposing each of
the more commonly affected sites is described on p. 890. The periosteum is divided and
the subperiosteal abscess is evacuated by suction, or mopped with dry swabs, not forgetting
to collect a specimen of pus for bacteriological investigation. _

Meiaphysial Decompression.—To relieve the intramedullary tension three to four drl!l-
holes through the cortex are made in the following way. The drills (three should be avail-
able) should be approximately f in. (4-5 mm.) in diameter. If pus is encountered, the
'. should be changed before another hole is made. If pus wells from the ﬁr§t drill-hole,
Which is made just below the metaphysis, a second drill-hole is made about } in. (1-3 em.)
lower ; this is repeated until a site is reached where blood and not pus is en(_:ountered
(F"g 1235)- If blood exudes from both the first and the second drill-holes, it is unhkelly that
Pus will be located at a greater distance from the metaphysis. The tourniquet is then
Temoved, bleeding vessels are ligated, and oozing points in the soft tissues are coagulated
:llxtth a diathermy ; skin only is sutured without drainage. Drainage is n‘;lt only _lmnecl‘:_sl*‘jarg’

may be harmful by permitting secondary infection. The limb is then re-immobi ized.

; r Treatment.— Penicillin treatment? is continued for three weeks, unless the organism
is penicillin-resistant, in which case the most suitable antibiotic, as revealed by sensitivity
i is given for a like period. Five days later the wounq is re-examined in the operating
€atre, and g h®matoma, if present, is aspirated. The stitches are removed on jche tenth
4, and unless there is some contra-indication, a complete plaster cast is applied. The

o *In under 19 per cent of cases do the symptoms abate sufficiently to justify continuing with
tlu‘:r'ﬂfpt’rl'ative treatment. In a proportion of these cases recurrence of tenderness occurs ; it is
ez ore "ecessary to examine the patient twice a day for at least three further days.

therapy_e return of the E.S.R. to a normal level is a useful indication as to when to conclude penicillin




890 EMERGENCY SURGERY

cast is necessary because if, as is hoped, the operation succeeds in preventing involucrum
formation, the bone is liable to fracture when weight-bearing is permitted.

The first positive radiograph is usually obtained about three weeks after the onset of
the discase. Radiographic examinations are made at intervals, and on the findings it is
judged when it is safe to discard the plaster cast.

By combining antibiotic therapy and early conservative operation, Professor Trueta
has been enabled to report a series of 150 cases without mortality, without joint involvement,

Flig. 1235.— Pus has been evacuated from beneath the periosteum. In this case deep pus is
revealed by the first and second drill-holes, but blood only is exuding from the third drill-hole
(L.e., the one farthest away from the metaphysis).  (After J. Trueta.)

and with sequestrum formation in only 17. Twelve of the latter, though classified as

sequestra, were merely periosteal fragments of dead bone that were removed easily.
Many cases treated by penicillin therapy and evacuation of pus without drilling the

bone, after a certain period of quiescence show a recurrence of infection (Chigot and Polony)-

METHODS OF DISPLAYING INDIVIDUAL BONES
Femur. -

Upper End.—The incision, about $ in. long (20 em.) commences above the upper thl;d
of the greater trochanter, and passes vertically down the lateral aspect of the thigh. The
tensor fascie late is divided in the length of the incision. The plane of cleavage between

Fig. 1236.--Exposing the lower end of the femur from the medial aspect.
(After Banks and Laufman.)

.
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the rectus femoris and the vastus lateralis is found, and very few muscle-fibres need be
cut to separate these two muscles and expose the bone.

The first drill-hole is made over the greater trochanter, and should be directed towards
the head of the femur. After it has been made, if no pus exudes it is advisable to pass a
probe through the cancellous bone towards the head. In one instance an appreciable amount
of pus was evacuated by this expedient.

Lower End.—

Medial approach : The medial condyle is located and an incision passes straight upwards
for 5 in. (12-5 em.). The deep fascia is incised to expose the vastus medialis muscle. The
medial edge of this muscle is freed by sharp dissection from the intermuscular septum.
(Fig. 1236). The muscle can then be retracted laterally, exposing the periosteum. This
exposure is simple and safe.

Lateral approach : A vertical incision is made immediately in front of the tendon of
the biceps. Care must be taken not to open the suprapatellar pouch, which communicates
with the knee-joint.

Tibia.—

Upper End.—An incision over the middle of the subcutaneous portion of the bone
must be avoided rigorously, for it invites an adherent scar that is liable to interfere with
the revascularization of the bone. A curved incision that slightly overlaps the crest of the
tibia (Fig. 1237) affords ample exposure, and leaves a scar that
cannot become adherent to the bone.

Lower End.—A similar incision is made overlapping the crest
of the tibia.

Fibula.—The upper part or the lower part of the bone, as the
case may be, is exposed through a lateral incision with retraction
of the peronei anteriorly. One must be careful to preserve the
integrity of the external popliteal nerve as it winds around the neck
of the fibula when exposing the uppermost part of the bone.

Tarsal Bones.—With the exception of the os calcis, it is
usually impossible to be sure which bone is affected. Guided by
local tenderness, a dorsal incision is made pursuing a course
between the extensor tendons ; this gives the best approach.

0s Caleis.—The os calcis, on the other hand, can be exposed
readily through a medial or lateral incision, as the site of maxi-
mum tenderness dictates.

) Clavicle.—The clavicle is displayed easily by an incision along
its subcutaneous border.

The Scapula.—Make an incision over the spinous process,
enlarging it downwards or upwards by an extension following
the vertebral border, if necessary. In two cases where this bone
Wwas affected, pus was discovered under the periosteum in the
mfra;‘ipinous fossa.

umerus.—It is necessary to bear in mind the relationships ) ) o
of the radial nerve, and presg've this nerve at all costs. Which- gﬁbsilféwa;lnﬁ';;;‘:
ever part of the bone is to be exposed, the skin incision follows — part of the tibia.
the line between the tip of the coracoid process to the middle
of the fold of the elbow. The patient lies with his arm by his side, supported by the
Operating table.

Upper End.—The incision commences at the tip of the coracoid process and extends
downwards between the pectoralis major and the deltoid muscle for a distance of 5 in.
(125 em.). Much of the upper half of the shaft can be displayed by retracting these muscles.
If the head of the humerus is to be uncovered, retraction of the deltoid is insufficient. A
thin slice off the clavicle, removed with a hammer and chisel, will detach the origin of the
deltoid and give full exposure (Fig. 1238 B).

Lower End.—The incision is made along a line connecting the middle of the antecubital
fﬂssa with the coracoid process ; it need only be 4 in. (10 em.) long. Divide the deep fascia
I the line of the incision. Identify the outer edge of the biceps. Split the brachialis longi-
tud.inally a finger-breadth from the outer edge of the biceps (Fig. 1288 A). Instruct the
assistant to flex the elbow, and the humerus is readily accessible. The radial nerve is not seen.
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HINGED CHIP OF CLAVICLE WITH
DELTOID ORIGIN

CEPHALIC WEIN

. e/ PECTORALIS
' y MAIOR

LONG HEAD _

OF BICEPS

A B

i i itting the brachialis
sion for exposing the lower end of the humerus by splitting -
- B, Incision for exposing the upper end. The head of the bone has be
ing a thin slice off the clavicle, from which the deltoid arises.

Fig. 1238.— A, Inci
in the manner described
uncovered by remov

ANCONEUS INCISION
\

EXT. CARPI ULNARIS

&
¢
2
'
TRICERS TEND. - | \ “~FLEX. DIGI. PROF.
OLECRANON FLEX. CARPI ULN. y
] e . nd the .i“ﬂl
Fig. 1239 .- Exposure of the upper end of the radius. Showing the line of the skin incision a %,

plane through which the ulna is reached, (After H. B. Boyd.)
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Radius.—

The Upper End of the radius, on account of its thick muscular clothing, is comparatively
inaccessible. This, however, is a minor difficulty. It is the possibility of injuring the posterior
interosseus (deep branch of the radial) nerve which is the bugbear of the operation. H. B.
Boyd explains that this nerve enters the forearm between the superficial and deep planes of
the supinator muscle, and if the supinator is detached from its origin and elevated from the
bone, the nerve is protected. The incision commences 1 in. above the tip of the olecranon
on the lateral side of the triceps. It passes downwards, as shown in Fig. 1239, for about

' SUPINATOR REFLECTED
_ ANCONEUS_REFLECTED _.-

Fig. 1240.—The supinator having been detached from the ulna and swept aside, both
the radio-humeral articulation and the upper part of the radius are displayed. If further room
is necessary, the dorsal interosseous artery must be divided between ligatures. (After I. B. Boyd.)

7 in. (175 em.). The incision is deepened on to the dorsal surface of the ulna and the
muscles are elevated subperiosteally. —a process which can be accomplished with ease.
The supinator can now be identified and its deep fibres are divided as close as possible to
the ulna. This muscle can now be peeled off the radius and when the muscles on each

Incision to elevate
ext. pollicis brevis

Radius covered”

by periosteum . Ext. carpi

radaalis brevis

k E-xt pollicis
longus

Fig. 1241.—Exposure of the distal fourth of the radius.
(After Banks and Laufman.)

S'(!e are retracted, the radio-humeral articulation, the head of the radius, and the upper

Fhlrd of the shaft of the radius are in view (Fig. 1240). If further exposure of the radius

'S desired, the dorsal interosseous artery must be ligated and the muscular flaps reflected
om farther down the bone.

- T.he Irme, End of the bone is the part usually disea§ed. To expose the lower end,

" t(;:'tlcal incision is made over the dorsal aspect of the nuddle-of the radius, commencing

N e level pf the wrist-joint and extending upwards fqr about 4 in. (10 em.). The skin-flaps
¢ undermined, and the deep fascia is incised, displaying the bellies of the abductor pollicis
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longus and extensor pollicis brevis wrapped over the extensores carpi radialis longus and
brevis. The incision is made through the fascia, as shown in Fig. 1241. After the bellies
of the former muscles are separated from the latter tendons, the bellies are retracted upwards,
This, combined with retraction of the tendons laterally, gives good access to the lower
third of the radius. T

Ulna.—The ulna, like the tibia, has a subcutaneous surface throughout its length.
Consequently it is technically a simple bone to display.

Carpal Bones.—These are approached through a dorsal incision, and the extensor
tendons are retracted suitably. ]

Frontal Bone.-—(See p. 1072.)

SPECIAL FORMS OF ACUTE OSTEOMYELITIS

Acute Osteomyelitis in Early Infancy runs a rapid course. Too often the correct |
diagnosis is made late, after irreparable damage to the epiphysis and the neighbouring
joint has occurred. The upper end of the femur is the bone most often attacked, and the
hip-joint then becomes infected early. A normal temperature and the absence of a general
reaction are often misleading ; the infant shows so little systemic disturbance in spite of
advanced local disease that over and over again the diagnosis of acute osteomyelitis is not
entertained. The disease should be suspected if the infant is irritable and there is swelling |
and loss of function of an extremity : these are the outstanding symptoms, which are often
confused with those of scurvy (D. W. Blanche).

The phalanges are not uncommonly affected, whereas in older children this is rare.

There is one facet which simplifies the diagnosis of acute osteomyelitis in the newborn.
Radiographic changes occur rapidly, and are usually evident by the time surgical advice
is sought.

Acute osteomyelitis in the newborn appears to be on the increase. In no less than
80 per cent of cases the causal organism is a penicillin-resistant staphylococcus. ;

Treatment.—While the administration of chlortetracycline (aureomyecin) controls the
toxaemia, the exhibition of this drug, or other broad-spectra antibiotics, in the newbord
infant is liable to be followed by staphylococeal enterocolitis, On this account
achromycin is recommended in these cases, but whatever
antibiotic is employed, it should be discontinued as soon
as the blood infection is controlled. Early operation
imperative. In cases of acute osteomyelitis affecting the
upper end of the femur, splinting is important ; full exten” 48
sion and abduction should be applied. . i

Acute Osteomyelitis of the Maxilla in Sucklings "

Infants is an infection probably arising from a tmt.l;
follicle. The infection may proceed from the mﬂg“z;e
breast, an attendant’s fingers, or a feeding bottle, anInfec-

highest incidence is during the third week of life. A
tion of the maxillary antrum, if it occurs, is Seco"darﬁt;
The condition is essentially an acute inflammation of ¢
maxilla with thrombosis of its nutrient vessels, follOwth
ultimately by sequestration of necrotic bone and tmnt
follicles. Rarely does early antibiotic therapy preve
sequestration,
- 3 - The first sign is the appearance of redness and
from} o ldzrﬁnn;r’oafs tresul‘ting below the inner canthus. At this time the dlffel:t's
myelitis of the mfxil‘];uc:rl\?sitlf?(; diagnosis between dacrocystitis and orbital s
the mouth. ’ difficult. Radiological investigation is of no value at the
stage. The inflammation progresses until it reachesst.
Before the infection has advanced so far, no time should be-lo‘sicm
gy fyht" mucous membrane and the periosteun into the mouth, USin_g " mmven-
} 0 way differing from that of the Caldwell-Luc operation (see p. 1074) ; this will YT -
VlSlbrl(;‘ scarring (Fig. 1242), b1
drainle }(llet;z:;rllld .stage consists of ‘multiple discharging sinuses into the mouth Ol"rfbx?s -
el , on the cheek. This stage persists until sequestra are extruded or e er
y operation.  The final sequestrum is usually from the inferior orbital margin. Inanures

s and swelling
ential
is
is

alveolar margin.
incising
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of cases the causative organism is a penicillin-resistant Staph. aureus. Consequently treat-
ment by a penicillin-streptomycin preparation, as advocated for osteomyelitis in the new-
born, is also strongly recommended in this instance.

While the superior maxilla is most frequently attacked, the disease occurs occasionally
in the mandible.

Acute Osteomyelitis of the Maxilla in Children and Adults.—The blood-supply of this
bone is derived almost entirely from the internal maxillary artery, the branches of which
form anastomosing loops. As a consequence, sequestra can form within one or more of
these arterial arcades. However, if the internal maxillary artery itself becomes thrombosed,
the entire upper jaw sequestrates, and bony regeneration is almost entirely absent. By
vigorous treatment with antibiotics very early in the disease, sometimes operation can be
avoided entirely, for resolution without sequestrum formation occurs. More usually a
comparatively early incision above the alveolar margin through the periosteum is imperative.
If left untreated, septiceemia, cavernous sinus thrombosis, or other intracranial complications
are liable to ensue.

Osteomyelitis can occur from an extension of an alveolar abscess (see p. 829) in either
the maxilla or the mandible.

Typhoid Osteomyelitis occurs nearer the centre of a long bone than the usual place
(the metaphysis). Other bones frequently affected are the sternum and the ribs.

Paratyphoid Osteomyelitis attacks the lumbar spine in about 70 per cent of cases
(R. Rozansky et al.).
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CHAPTER LXXVIII
JOINTS
SPRAINS

Tue function of a ligament associated with a Joint is to check excessive movement Qf that. q
joint until the appropriate muscles come into action. A joint ligament is torn only when'.g;.j.
the violence is so sudden that the muscles cannot contract until it is too late to spare the
ligament. ) 4
A sprain is a partial tear of a joint ligament. It is diagnosed by the complaint of pain;. -
local swelling, and the elicitation of tenderness in the line of the ligament ; §ometunes B
bruising appears. X-ray examination to exclude bony damage is a wise precaution. itk
The commonest site for a sprain is the external lateral ligament of the ankle-joint.
Lesions of this ligament will be described, and when necessary the principles involve.d.call :
be applied to other joints. First of all it is highly important to determine that the injury
is a sprain, and not a complete tear of the ligament. In the case of the externa! lateral
ligament of the ankle-joint a complete tear always takes the form of avulsion of the llgam{%ﬂt
from its attachment to the fibula. In every relevant case the following test should be carried =
out, otherwise an avulsion of the lateral ligament is liable to be overlooked. The ankle B
is passively inverted, a manipulation which, if carried out slowly, does 4
not cause much pain. If the ligament is avulsed tilting of the talus wil __i
become evident on the anterolateral aspect of the joint. In dc.Jub“:ﬁll
cases this finding can be confirmed or disproved by an X-ray examination
while the surgeon holds the ankle in full inversion (Sir Reginald Wats?ll:
Jones).  Avulsion of this ligament should not be classified as 8 Spriip;;
it is treated as a fracture—indeed it is sometimes associated with a chip o |
fracture of the external malleolus. ; |
Treatment of a sprain depends upon the severity of the soft-tissu¢
damage as assessed by a clinical examination. fimb !
Severe Cases.—If gross swelling and bruising are present, the mls 1 |
should be elevated and a crépe bandage applied firmly from th%o:n ik
to the knee : the bandage is removed twice a day for massage. hich | E
the swelling has subsided a toe-to-knee plaster cast is applied, in Wt cis o
the patient is encouraged to walk. After three weeks the cas 8 L
removed, and a course of remedial exercises is given. ‘ble '
Less Severe Cases.—-A toe-to-knee (including the l:leel) ﬂe}ﬂive
adhesive bandage is applied, supplemented by zine oxide ’?dhgsfor |
strapping bands as shown in Fig. 1243 ; this support is ?etame o 4
two weeks. The bands relieve the lateral ligaments of strain, and ¢ o .
tribute greatly to the relief of pain. Weight-bearing is insisted upot =

Fig. 1243.— Strapping from the commencement of this treatment, and the patient I-nuszhla): o
A sprained ankle, instructed to walk correctly : the surgeon is responsible for seemgicate. o 1
he does so, for a limp is liable to become a habit very difficult to erad -

A course of exercises designed to use every muscle that activates the joint is embarke _l;P‘;o : :
forthwith. These measures will prevent or reduce wedema which, if allowed to pe)rsmld»()m :
often results in periarticular adhesions. If this treatment is adopted there is very se !

need for manipulation o
Depending
three weeks,
In comparative
been advocated so

{ the joint under an anwmsthetic, cp i two to iy
upon the severity of the injury, the bandages are dispensed with 1 i

. " : ocaine has
ly minor ligamentous tears the infiltration of 1 per cent pr ginhoﬂﬁ hﬁ
! that activity can be resumed at once. Unfortunately, after for the B
the pain often recurs with increased severity, and withal the practice is dangerous, for !1¢ =y

- . s i i '
Pain Is a warning that damage has been done and that further activity will result in 10¢T™ N
of the injury (P. Lewin),
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JOINT EFFUSIONS

An excess of fluid in a joint demands urgent treatment on diagnostic and therapeutic
grounds. It is only by aspiration that a certain knowledge is obtained of the nature of the
effusion and, as it is not uncommon for effusions to be temporary, if aspiration is not carried
out when the opportunity presents, a cardinal diagnostic aid is thrown away. The presence
of an excess of fluid in a joint is harmful because it stretches the ligaments, and if stretching
is permitted to continue for even a few days, laxity of the ligaments will persist for a long
time. Furthermore, if the effusion is of blood an irritative reaction of the joint occurs ; this
is followed by synovial thickening, which frequently gives rise to prolonged and even
permanent stiffness of the joint. Trauma to a joint frequently causes an effusion of blood
or synovial fluid in excess, depending upon the degree of violence. In cases of a fracture
involving a joint, frequently the fluid aspirated contains globules of fat which can be seen
floating on the blood if it is placed in a shallow dish. A h®marthrosis in the absence of trauma
suggests general disease such as purpura or hemophilia, and calls for scrutiny of the skin
for purpuric spots and special laboratory examination of the blood (see p. 68). On the
other hand, an excess of synovial fluid without trauma is particularly suggestive of tuber-
culous infection, and in such cases the pathologist should be asked to culture the specimen
for tubercle bacilli, or perform a guinea-pig test.

Seropurulent or frankly purulent effusions occur in suppurative arthritis (see p. 904),
and if pus is aspirated the diagnosis cannot be in doubt.

Aspiration of a Joint should always be carried out in the operating theatre with full
aseptic precautions after preparation of the skin as for arthrotomy. Local ansesthesia is
satisfactory in all cases except the hip-joint. It is possible to aspirate the hip-joint under
local an@sthesia, but it is easier under general anasthesia because of the depth of the joint
from the surface and the consequent extensive area that requires infiltration. In all instances
it is essential to render every layer of tissue, from the skin down to and including the synovial
membrane, insensitive. Failure to do this may result in sudden muscular contraction as
a result of pain with, possibly, fracture of the needle deep in the tissues, or even in the joint.
To minimize this accident, after raising the preliminary intradermal weal, a large-bore
intramuscular needle should be employed for the infiltration and a proper aspirating needle
for the actual entry into the joint.

When introducing a hollow needle into a joint it will be found to be satisfactory to rely
on a hollow needle alone, rather than a needle connected to an aspirating syringe. The
needle by itself can be manipulated with greater delicacy. When the joint has been entered
the intra-articular pressure is usually sufficient to force the fluid through the stem of the
fleedle; sometimes it takes a moment for thick pus to well up. When satisfactory entry
Is assured the aspirating syringe is connected with the needle.

; After the aspiration the needle puncture is sealed with mastisol or collodion on a pledget
of wool,

TECHNIQUE OF ASPIRATING VARIOUS JOINTS
(Fig. 1244)

Wl'ist-joint.—'l‘he radial styloid is palpated —this gives the line of the joint. The
needle is entered between the tendons of the extensor pollicis longus and the extensor
indicis, which are felt readily. The needle is directed forwards in an ulnar direction, and
45° in a proximal direction.

Elhow-joint.—Flex the elbow to a right angle. Ascertain the position of the head of
the radius. ~ Insert the needle from the posterolateral aspect above the head of the radius,
Which serves as a guide. Alternatively when the joint is much distended it can be entered
on either side of the olecranon.

Shoulder-joint.—The coracoid process is palpated readily in the delto-pectoral interval
below the clavicle. The needle is entered } in. (12 mm.) below and } in. medial to the tip
of the coracoid, and directed backwards with a lateral inclination of 30°. It will then enter
the inferior part of the shoulder-joint, where there is a loose pouch of synovia and capsule.

e-joint.—The line of the joint is ascertained by palpation and, when possible, by
movement of the foot on the tibia. Choosing a point on this line just medial to the lateral
malleolus, the needle is directed backwards and slightly downwards, so as to strike the
Interval between the tibia and the talus.

57
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TECHNIQUE OF ASPIRATING VARIOUS JOINTS

B . .
121.—Optimum site of puncture for aspirating certain joints.
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Knee-joint.—When, as is frequently the case, the effusion into the suprapatellar pouch
is evident, the needle can be introduced just medial or just lateral to the upper border of
the patella. Entry into the suprapatellar pouch is easy and safe. The alternative route,
directing the needle into the joint on one or other side of the lower pole of the patella, is
more difficult and is capable of causing damage to the articular cartilage.

Hip-joint.—The hip-joint is the most difficult joint into which to insert a needle. A
lumbar puncture needle is the best type of needle to employ. Palpate the greater trochanter
and refer to the anteroposterior radiograph in order to ascertain the line of the neck of the
femur. The needle is inserted into the anterolateral aspect of the thigh opposite the lower
edge of the base of the neck of the femur. The needle is directed inwards, slightly upwards,
and parallel with the lower aspect of the femoral neck. It may be necessary to manipulate
the point of the needle several times before a satisfactory entry is assured.

Alternative Method.—The femoral artery is palpated 1 in. (2-5 ¢m.) below the inguinal
ligament, and the needle is inserted directly backwards lateral to the artery. When the
femoral artery is impalpable, a point 1 in. below and 1 in. lateral to the mid-inguinal point
is chosen. The needle is pushed through the capsule into the cartilage of the femoral head.
To prove that this is the case, the thigh should be rotated externally slightly, whereupon
the hilt of the needle will move medially. Very slight withdrawal of the needle, to allow
the bevel to emerge from the cartilage, will permit aspiration or injection of fluid into the
joint.

DISLOCATIONS

For a dislocation to occur, considerable violence is required ; the capsule and at least
one of the ligaments of the joint must be torn before the articular surfaces can come apart.
If this extensive damage is borne in mind, the folly of allowing free movement after reduction
is apparent. A period of rest for the joint is essential to allow these torn structures to heal
and to unite at the correct tension.

At the time of the first examination, a careful search must be made for an associated
fracture, a nerve injury, or a vascular lesion. Their absence must be recorded, and the
presence of one or more of them not only be recorded, but also should be brought to the
patient’s notice at once. Failure to heed this injunction may result in the surgeon being held
responsible for the occurrence of one or other of these complications, which it is alleged
occurred at the time of the reduction of the dislocation.

When facilities are available the diagnosis should be checked radiologically, but when
this diagnostic aid can be obtained only after considerable delay, the dislocation should be
reduced and X-ray confirmation of reduction sought afterwards. This advice is based firstly
on the fact that the injury is a very painful one, and secondly on the belief that the sooner
the soft parts are returned to their proper position, the more rapid and complete is the
return of function. If pre-operative X-rays are dispensed with, the reason for this step
must be explained to the patient.

After reduction a further examination is made to determine the presence or absence
of any nervous or vascular lesion, and these findings are again recorded.

Ancesthesia is not always necessary, particularly in the case of the shoulder. When
anasthesia is employed, it should be preceded by appropriate premedication, and carried
out as though a major surgical procedure was contemplated, with due regard to the time of
the last meal. The * whiff of gas® and kindred light anmxsthetics are dangerous. Either
full anwsthesia or none at all must be insisted upon.

SHOULDER-JOINT
(Fig. 1245)

Anterior Dislocation. - Usually anwsthesia is not required. If properly employed,
Kocher’s method of reduction is excellent. It depends upon tiring out the contracted
Subscapularis until that muscle relaxes and permits the other muscles which activate the
shoulder-joint to reduce the dislocation. The patient lies on a couch, and he is told that
No violent manipulation is contemplated. By talking to him sympathetically a considerable
degree of relaxation is obtained. This relieves pain, and allows further relaxation. The
fﬂbow on the affected side is then grasped and gentle, strong, and steady traction is applied
N the axis of the humerus (Fig. 1246 A). This brings the head of the humerus down to
or below the level of the glenoid. With his other hand the surgeon grasps the wrist of
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the affected limb, and very slowly rotates the arm externally (Fig. 1246 B).
ment must be performed very slowly and gently, and must not evoke the slightest wince:
Usually as the limit of external rotation is
humerus glides into position, and such should be the surgeon’s

from the patient.
reached the head of the

M@W""--mw @ Mogm

ANTERIOR

DISLOCATION
POSTERIOR
DISLOCATIONE Eg’égi'r"f

Fig. 1245.- -Dislocation of the
shoulder-joint,

EMERGENCY

It may take five minutes.

SURGERY

control that the patient is unaware of the precise
moment of reduction. If reduction does not oceur
at this stage of the manipulation, the elbow is carried
towards the patient’s umbilicus and the humerus s
rotated internally by placing the patient’s hand on

his opposite shoulder (Fig. 1246 C) ; this additional =

mancuvre frequently accomplishes reduction.

The Method of Hippocrates.—If Kocher's
mancauvre fails to reduce the dislocation at the first
attempt, and the dislocation is recent, the following
method is bound to succeed. With the patient lying
on his back, the surgeon removes his own right shoe
for the right shoulder and his left shoe for the left
shoulder. He then grasps the wrist with both hands,
and places his stockinged foot against the ribs close
to the axilla. The patient’s arm is carried slightly
inwards, so that the surgeon’s foot abuts the head
of the humerus, which is levered outwards, and is
thus guided into the glenoid fossa. While tractiqn
and leverage are being maintained, the limb is
rotated externally. Performed as here described,
nerve or arterial injury cannot oceur.

Complications of a Dislocated Shoulder-joint.—
Regarding nerve injuries, these are much more like}}'
to occur as a result of the dislocation than from skil-
ful manipulations to reduce the dislocation. Bef(‘)re
reduction is attempted, 7 per cent of patients with

a dislocated shoulder have a nerve lesion, usually of the circumflex nerve. By laying one
hand upon the deltoid, and asking the patient to attempt abduction against the resistance
of the surgeon’s other hand placed over the patient’s elbow, the integrity of the deltoid can
be tested without the patient moving his arm.

B C

Fig. 1246. —Kocher’s method for reduction of a dislocated shoulder.

When reducing a dislocat
to fracture the shafy of the
The late George
during reduction of
After reduction, the
the patient to abduct his
a collar-and-cuft sling is

(Mr. F. P. Fitzgerald.)

ed shoulder the utmost gentleness is essential, for it is possible
humerus by rotation.in Kocher’s method.

Stephen encountered a case where an arteriosclerotic artery was tor
a dislocated shoulder, :
integrity of the supraspinatus tendon is demonstrated t]Y ask;i]eg
arm about 45°.  Having demonstrated the integrity of this musc®
applied, a sheet of wool placed between the arm and the trui®

This move.
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and the limb bound to the side for three weeks. The hand and wrist are exercised frequently,
but the limb must not be rotated externally. At the end of this period active exercises are
employed until full movements of the shoulder-joint are regained.

If the complication of ruptured supraspinatus tendon is recognized immediately and the
limb is immobilized in an abducted, externally rotated position on a frame, recovery is
usually secured without operation.

Posterior Dislocation is uncommon, easily overlooked, and is prone to occur in elderly
persons. One sign which helps in diagnosis is unusual prominence of the coracoid. In this
injury the posterior part of the capsule is torn. Reduction is carried out by traction and
external rotation (as in Kocher’s method), but after reduction the limb must be immobilized
for three weeks in a plaster spica with 45° abduction and full external rotation at the shoulder.

Luxatio Erecta.—This very rare injury is reduced by upward traction on the limb,
which is afterwards immobilized in a collar-and-cuff
sling, as for an anterior dislocation.

ELBOW-JOINT

The common dislocation consists in a backward
displacement of the forearm bones, and may be accom-
panied by avulsion of the medial epicondyle with lesions
of either or of both the median and ulnar nerves.
Obstruction of the brachial artery may also occur.
Whether one or more of these complications is present
must be ascertained before reduction of the dislocation.
An an@sthetic is required and gentle, sustained traction
is applied to the forearm in the position in which it lies.
As the forearm bones are frequently displaced laterally
as well as backwards, local pressure is applied in a medial
direction. The dislocation is reduced without difficulty.
Post-operative radiographs should be taken to confirm
reduction and to show the position of the medial
epicondyle. This has its own centre of ossification
which appears at the age of 7 years and fuses with the ;
humeral shaft at the age of 17 years. Between these Fig. 1247.—Arm in a collar-and-
ages the medial epicondyle may be avulsed, and during ﬁuff slligg. dThis isd qla(slgw:fcl%gﬁn
reduction it is possible for the detached epicondyle to  Taite, Bodl iﬁ,‘;;t:'";o B
become entrapped within the joint, from whence it can  cannot slip out.
be withdrawn often only by operative means. Special ' o
regard should be paid to the radiograph to be sure that the medial epicondyle lies in its
cn‘ect, anatomical position. A collar-and-cuff sling is then applied (Fig. 1247) and retained
for three weeks, after which movement is regained by active exercises. Myositis ossificans
need not be feared in recent dislocations if a three weeks’ period of rest in a collar-and-cuff
sling is insisted upon.

METACARPO-PHALANGEAL JOINT OF THE THUMB

Gently hyper-extend the thumb and push the base of the proximal pha}gnx over the
head of the metacarpal. After reduction a plaster cast is applied to immobilize the joint
for three weeks. On rare occasions reduction is impossible because of interposition of a
portion of the capsule, or the short thumb muscles. Open reduction is then necessary.

HIP-JOINT
(Fig. 1248)

Lay the fully anmsthetized patient on blankets on the floor and instruct an assistant
to fix the pelvis by downward pressure of both anterior superior iliac spines. Grasp the
Eli’flected limb and lift it by the knee, so that the long axis of the femur points towards the
ce‘lling. Flex the knee to a right angle and correct any rotational deformity present. Then,
With the fingers interlocked beneath the lower half of the popliteal space, apply upward
traction op the thigh (Fig. 1249); the essence of reduction lies in the vertical lifting of
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the femur. It should be noted that this method applies equally to anterior and posterior;'
dislocations, for flexing the thigh and placing it in neutral rotation results in the head of
the femur passing to the postero-inferior aspect

of the acetabulum. A forward thrust is they
all that is required to effect reduction.
Occasionally, when reduction has been
accomplished, redislocation occurs as soon as
the thigh is extended. The reason for this is
that in addition to the dislocation a large

detached at the time of the accident. Some-
times redislocation can be prevented by
maintaining traction while the limb is
extended, and continuing to exert traction
until a hip spica has been applied. When this
expedient fails, the only effective treatment
is to perform, in due course, open reduction
PUBIC with internal fixation of the fragment to its
/ bed.

In every case of dislocation of the hip-joint
radiographs should be taken after reduction,
not only to confirm reduction, but to exclude
fracture of the rim of the acetabulum.

OBTURTOR Immediate After-treatment.—The joint is
immobilized by applying a plaster hip spica.
. 2 . . to

Fig. 1248, —Dislocations of the hip-joint. Although the hip-joint would appeat

be an inherently stable joint, this is not the

case, and immobilization for ten weeks is required to enable torn capsule to heal and over-

stretched muscle to recover. If the rule of ten weeks’ immobilization in a plaster cast IS
adhered to. the complication of myositis ossificans is extremely rare.

Remote  After-treatment.— After the plaster cast has been removed, movement of

the joints is regained by active exercises. Weight-bearing is permitted only when the

Fig. 1249 - Nethod of reducing a dislocation of the hip.

fragment of the rim of the acetabulum was’




T R WR- N BB W W

JOINTS 903

muscles that activate the joint, especially the abductor group, have become plump
and firm.

In about 10 per cent of cases avascular necrosis of the head of the femur is inevitable,
owing to tearing of the ligamentum teres and the anastomotic branches that nourish the
head. Osteo-arthritis is a common sequel.

THE KNEE-JOINT

While dislocation is rare, subluxation due to rupture of one or both cruciate ligaments
is common. When seen early, the diagnosis is obvious. A little later effusion renders
immediate recognition more difficult. When needed, preliminary aspiration of the joint
is advised.

Reduction is effected by extension with traction and direct pressure on the bones.
The joint should be immobilized in a plaster cast in slight flexion for three months, followed
by appropriate remedial exercises. Instability due to failure of one or both crucial ligaments
to unite is not uncommon.

Manipulation of a Locked Knee (Displaced Meniscus).— Full an@sthesia is recommended,
when frequently the displaced fragment of cartilage goes back into position at the first
movement of the knee. When this is not the case, the surgeon manipulates the knee in an
endeavour to open the medial aspect of the joint, which gives an opportunity for the dis-
placed fragment to be released from its entrapment between the medial condyle and the
tibia. When this manceuvre is not followed by the characteristic ‘ snap * followed by a free
range of movement of the joint, operation in due course is indicated.

PENETRATING WOUNDS OF JOINTS

Operation in the case of a penetrating wound of a joint is very urgent ; only by early
operation as well as by antibiotic therapy can suppurative arthritis and its crippling after-
maths be prevented or minimized. The exception to this rule is a recent puncture by a fine,
comparatively clean object, such as a needle. In such a case the object, if still present, is
removed, the joint is immobilized in the position of rest, and systemic penicillin is adminis-
tered. As a rule a transitory effusion occurs, which subsides in two or three days. Should
this not be the case, the directions for the conservative treatment of suppurative arthritis
(see p. 906) are followed.

Diagnosis.— Any wound in the vicinity of a joint should be presumed to communicate
with that joint until the contrary has been proved. Certain dislocations, e.g., of an inter-
phalangeal joint, are at times associated with tearing of the skin as well as the joint capsule.
Compound fracture-dislocations are fairly common at the ankle. If penetration of a joint
is present, or is suspected, the patient should be informed, and warned of thg possibility
of some permanent reduction in the range of movement in the joint. An X-ray examination
is valuable, even if only to exclude the presence of radio-opaque foreign bodies.

First-aid Treatment. The wound should be covered with a sterile dressing or a clean
cloth, and the part splinted. :

Pre-operative Treatment. —The patient should receive antitetanic serum 1500 units,
and penicillin, 500,000 units intramuscularly, together with pre-operative medication. When
necessary, operation is delayed until shock has been treated adequately. In view of the
limited exposure it allows, local an@sthesia should be avoided. Brachial block anmsthesia
(see p. 936) is acceptable in the upper limb, but general anwsthesia is to be preferred in all cases.
However trivial the wound appears, if there is a possibility of penetration of the joint,
Preparation should be made for a major operation.

Operation.—The directions for obtaining swabs of the interior of the wound for
bacteriological examination, culture, and sensitivity to antibiotics, the preparation of the
skin, and the excision of the wound, do not differ from those described on p. 134, except
in the following particulars : the sterile towels are so arranged and fixed with towel clips
that the joint can be put through its full range of movement without uncovering unsterile
Parts. Having excised each layer of the wound, when the joint capsule is displayed the
fact that it has been penetrat("d can be confirmed. The damaged capsule and synovial
membrane are excised. When retraction of the superficial tissues and the muscles does
not give a sufficiently clear view of the joint, the wound must be enlarged suitably. Gross
fragments of dirt and other foreign matter are picked out of the joint with dissecting forceps.
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Should foreign matter be embedded in bone or cartilage, it is disimpacted gently withy ;
curette. All visible foreign matter having been removed, the interior of the joint is irrigated
with saline solution. A most useful method of being enabled to direct a fine stream of
the solution into every nook and cranny of the joint is to inject the fluid with a Higginson’s
syringe to which has been fitted a Eustachian catheter, instead of the usual nozzle. After
thorough irrigation the synovial membrane is closed with fine interrupted catgut stitches,
If the capsule can be brought together without undue tension, and the case is an early
one, the capsule is included in these stitches. Closure of the Jjoint being completed, 1,000,000
units of penicillin are injected into the joint cavity. If the capacity of the joint is too small '/
to take the whole of this dose, sufficient of it to fill the joint is injected. The remaining
steps of the operation depend upon the interval between the time of wounding and the -
time of operation :—
Less than 6 hours : The skin should be sutured. If the skin deficiency is considerable,
proceed as described on p. 138. s
More than 6 hours : The skin must not be sutured. The wound is packed lightly with
sterile petroleum-jelly gauze.
In all cases splintage is essential. A plaster cast, which is split completely to permit
swelling of the part, is usually the most convenient form of splint.
After-treatment.— Penicillin therapy in doses of 500,000 units 12-hourly is continued
until the wound has healed. If organisms that are insensitive to penicillin are recovered, '
appropriate change to another antibiotic is made. On no account should the wound be
inspected in the ward, where every dressing is a potential source of infection or reinfection:
all such inspections must be carried out in the operating theatre. When the wound has
been closed and there are no untoward signs to indicate that all is not well with the wound,
the first inspection is on the tenth day when the stitches are removed. When the WOllIl_d
has been left unsutured it is examined on the fifth day, and if it is clean, delayed closure is
carried out.  When the wound is found to be infected it is lightly repacked, and is re-exa’unil_led
after a further interval of 5 days, when a decision is made whether to continue with packing
or to undertake secondary closure. Splintage is retained until the skin wound has healed.
When the joint is painless and the overlying skin feels cool, the splint is removed for a
§h0rt period and movements are permitted. If no reaction in the joint follows, the splint
is discarded and movements are regained with the help of active exercise.
Should infection of the joint supervene, it is treated as described in the section on
acute suppurative arthritis that follows.

ACUTE SUPPURATIVE ARTHRITIS o
Usually a purulent exudation into the cavity of a joint is caused by a haem()].ytlc 4
staphylococeus or a hemolytic streptococcus ; less frequently a pneumococeus is responsible:
and rarely the meningococcus or another organism. Infection occurs in one of three ways:— =
1. Via the blood-stream,
2. By direct introduction of infection through a punctured or lacerated wound. :
3. By invasion from a purulent compound fracture or from osteomyelitis of a bone
contiguous with the joint, e
; L“"al Signs and Symptoms of acute suppurative arthritis include pain in the joint,
“rhm].l inereases in severity as the joint capsule becomes distended, limitation of movel{“’f‘t’= )
swelling, and redness of the overlying skin. Most of the joints of the body (the hip-joint
being a notable exception) are sufficiently superficial to allow local signs to be detect £ I
fairly casily. When a joint becomes acutely inflamed it takes up the position of greatest 38
€ase, which is, in fact, the position of greatest joint capacity. The position of greatest ea ]
o ;;harp contra§t to the position that is most useful should ankylosis supervene.
severeht; ff:}lcr_‘al .s::tgns, esl?eci.ally in cases of blood-borne infections, are typically ths
are howéw:rc: ki 1t!1 4 S'*'”‘-"a‘%'mg_temperature reaching to 102° F. (38-9° C.) or more. o
=y ’W g ,r(‘n'llllll’t‘l‘()us exceptions, especially in old age and in infancy. Fc?r ins o
ileant;s. I'n . gi}i‘l‘1(:(-l 1{'3 cases of acute suppurative arthritis of the hip-joint .ln(;l‘:“:; 4
swelling of the butt(obfl\ a_l] premature infants, the diagnosis remained unrecognize il
only 2 of the or thigh, or both, appeared. A high temperature was pres
al S Patients. At any time of life, when infected arthritis complicates septic

the i s .
jOiu’]c). rofundity of the toxwemia may overshadow the early local manifestations in the aff

S S g el o oo
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JoiNT PosiTioN oF EASE SITE oF MaXiMum PosITION FOR ANKYLOSIS
SWELLING
Wrist Slight flexion Under extensor and | Dorsiflexed to allow a
flexor tendons firm grasp
Elbow Flexed at a right angle | On either side of triceps | 90° of extension semi-
and pronated tendon pronated. If both sides

involved, position of one
side modified according
to occupation

Shoulder Adducted Under the deltoid, along | 45° of abduction, and just
the tendon of the anterior to the coronal
biceps, and in the | plane, and hand in front

axilla of mouth
Hip Flexed, abducted, and | Upper part of Scarpa’s | 20° to 30° of flexion to
externally rotated triangle allow sitting, and in

neutral position as re-
gards abduction

Knee Flexed Suprapatellar pouch, | 5° to 10° of flexion to
and either side of | allow foot to clear
patellar tendon ground

Ankle Slightly extended and | Anteriorlyandoneither | At a right angle, with

inverted side of the tendo | slight inversion to dis-
Achillis courage flat-foot

Differential Diagnosis.

Acute Osteomyelitis is sometimes difficult to distinguish from acute suppurative arthritis ;
moreover, acute suppurative arthritis is not an uncommon complication of acute osteo-
myelitis of the upper end of the femur. This subject is discussed fully on p. 887.

Acute Arthritis accompanying Bacillary Dysentery is especially liable to follow infection
by the Shiga bacillus, and usually the larger joints such as the ankle or the knee are attacked.
The comparatively late onset of the arthritis distinguishes it from a serum reaction, if serum
has been employed. Fluid aspirated from a distended joint will agglutinate the dysentery
bacillus. With aspiration, if necessary repeated, complete resolution usually occurs, but
in severe cases some degree of fibrous ankylosis is liable to result.

Reiter’s Disease (non-specific urethritis with arthritis and often conjunctivitis).—
Multiple arthritis is a usual feature of this syndrome. The joints most commonly involved,
in order of decreasing frequency, are the knees, ankles, wrists, shoulders, spine, and hips.
The joints are hot, swollen, tender, and acutely painful, especially when moved ; the
overlying skin often becomes reddened. Occasionally a pneumococcal-like organism has
been isolated from the svnovial fluid. This infection is resistant to all antibiotics.

Gonococcal Arthritis.—The usual form of arthritis following gonorrheea is identical with
that following non-specific urethritis. When the gonococcus cannot be found in the urethral
discharge, a positive complement-fixation test of the serum or the joint fluid clinches the
diagnosis. A response to systemic penicillin is usually complete and prompt. In the occa-
sional penicillin-resistant case, combined aureomycin and streptomycin has proved
successful.,

Rheumatic Fever.— The most characteristic feature of this arthritis is that the pain
ﬂits from joint to joint, and the arthritis is always multiple. The disease involves the larger
Joints.  Signs of cardiac involvement are usually manifest. .

Diagnostic and Therapeutic Aspiration must always be undertaken in the operating
theatre. That the synovial fluid is purulent, semipurulent, or hazy clinches the diagnosis
of infected arthritis there and then. In these circumstances as much of the synovial fluid as
Possible is aspirated, and 1,000,000 units of penicillin are injected into the joint. In the
ase of a small joint this amount could not be accommodated, and the joint is filled to
Capacity, A generous sample of the aspirated fluid is sent to the bacteriologist with the
usual request for isolation of the organism or organisms present, and their sensitivity to
antibiotics, What is also highly important is to send a specimen of the patient’s blood for
culture at the same time. )

Splintage._ The joint is splinted in the best position for ankylosis, should it occur.
Plaster splints are convenient in many situations. A Thomas’s splint is adequate
for the knee-joint, and can be used for the hip-joint if skin traction is applied to the leg.
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Notwithstanding, the most desirable method of immobilizing the hip-joint is by means.
of a Robert Jones abduction frame.
General Treatment.— ¥
1. Penicillin, 500,000 units, is given 12-hourly for three weeks, unless the bacteriological
report indicates that another antibiotic should be substituted.
2. An adequate fluid intake is essential. If this is not possible orally, dextrose-saline

is given intravenously until the patient is able to take sufficient fluid by mouth. In cases

of septiciemia blood transfusion or an exchange transfusion is often indicated.
3. Rest is vital, and pain should be relieved by morphine.
Local Treatment.— g4 |
1. The joint is aspirated daily and 1,000,000 units of penicillin, or an appropriate dose :
of such other antibiotic as the culture indicates, is injected. 5

2. When the joint is infected because of a penetrating wound or an open fracture ||

that communicates with the joint, general surgical principles demand adequate toilet of
the wound, and skin cover as soon as the underlying tissues present a healthy appearance.

Radiological Examination.— Periodic radiographs are desirable with a view to demon-
strating local bony changes or the development of a pathological dislocation, both of which
are to be regarded as evidence of inadequate treatment. :

When Therapeutic Aspiration with Antibiotic Therapy bids fair to control the Disease.—
In the majority of cases the treatment detailed above brings about a favourable response,
as shown by lessening of the toxwemia, a fall in the temperature, and progressive relief of
pain in the joint. The effusion decreases in amount, and becomes less obviously purulent.
Aspiration of the joint and intra-articular injection of an antibiotic can cease when the
cffusion is small and is sterile on culture. Parenteral antibiotics are continued for three
weeks.  When the joint is cool and painless, and there is no pyrexia and no muscle spasm,
splintage is discarded. If this does not result in a recrudescence of symptoms, active exercises
are commenced to restore joint movement and muscle bulk and tone.

When Therapeutic Aspiration and Antibiotic Therapy prove insufficient to control the
Disease.— The problem is an onerous one. The first consideration is to save the Patie'fts
life ; a secondary matter is, if possible, to preserve the limb, taking into consideration
that a varying degree of ankylosis or a flail joint is a foregone conclusion.

What not to do : Experience of the second world war and the Korean war proved, as
carlier experience had indicated, that thorough continuous drainage of a joint is not feasible.
Incisions for draining a joint serve only as avenues for overflow ; the intra-articular suppura-
tion persists, often with continuing proteolytic digestion of articular cartilage. Continuous
drainage of fluid from a joint is contra-indicated for other reasons : -

1. An open wound of the joint is liable to become secondarily infected. )
= l:!. The nutrition of the articular cartilage is reduced by the continual loss of synovial
uid.

3. Dense intra-articular adhesions are almost inevitable.

4. The antibacterial action of the synovial fluid, if any, is lost. .

Modified Arthrectomy.— In post-traumatic suppurative arthritis the nidus of persistent
infection is almost always devitalized articular cartilage. It is safe to assume that in €ases
of acute hematogenous infection that show little or no response in four days to therflpeut!C
aspiration combined with local and systemic antibiotic therapy, the articular cartllagq >
irreparably damaged. Experience, particularly military experience, has proved that excision
of devitalized tissue within the joint- usually articular cartilage—followed by closure ©
the. Synovia, is the treatment of election in comparatively early cases of suppurative arthr! t.ls
which fail to respond to therapeutic aspiration with antibiotic therapy, or where therapeuti¢
aspiration is inapplicable. Should the damage be found to be so extensive as to P"ecmde
future function. morbidity can be reduced and the best possible function obtained by #
more f"r)l_"mal resection of the joint,

o h\:]:ll](::::::t: echnique is er_nplo_Ved. tl_le operation should be performed promptl?', becaﬁ :
et i 4y mponent of articular cartilage is destroyed rapidly by a proteolytic enzy
present in the purulent exudate, 2
1-I'(?af‘:lr([‘lll])tutalt;1‘()>n.a(_l-]vp--g]n'i]\‘te cases of suppl_lrativ'e arthritis that f:lo not respond to conse::a'tl;:
A s Visability of performing timely amputation should receive 2 hél
.g, 1 F.'(:Dn'.‘:l((rdtl(ln. In situations where an artificial limb is highly satisfactory; ¥ -
responsibilities of advising an amputation that will almost certainly cure the patient, an
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cure him quickly, are not great, seeing that the alternative is, at the best, a stiff or partially
stiff, and often painful, joint.

EXPOSURE OF JOINTS
Individual joints will be considered in the order of frequency with which the need
for operation is likely to be encountered.
Exposure of the Knee-joint.—"

Timbrell Fisher's incision (Fig. 1250) gives good access.
The various layers are deepened in the line of the incision until the joint is opened ; the
patella can then be displaced laterally. The
joint is cleansed of pus and exudate. The
articular surfaces of the femur and the tibia
are inspected carefully : upon their appearance
rests the decision as to whether the joint can
be saved, or is doomed. Unhealthy cartilage
must be excised. If the menisci are softened
and dull, they are removed. The articular
surface of the patella is inspected. Ifits cartilage
appears dead, the patella is excised—the loss
of the patella is a small price to pay for en-
hancing the chances of preserving the joint. If
the patella is not removed, a second incision
along the outer border of the patella is often
necessary, so as to be enabled to attend to the
articular surfaces on the lateral side of the
joint. All devitalized cartilage having been
removed, the joint is irrigated with normal saline
solution. The synovial membrane, and some-
times the capsule, is closed tightly. Penicillin
is injected into the joint.

Modified Resection of the Knee-joint is a last
hope of preserving the limb. to be employed only
when the cartilage covering the ends of the Fig. 1250.--Timbrell Fisher’s incision for
bones is obviously infected. Timbrell Fisher’s exposing the interior of the knee-joint.
incision having been made, flexion of the knee
provides exposure of the femoral condyles and the head of the tibia. The patella is
excised unless its cartilage is healthy, which is unusual. The tibial articular cartilage,
together with a thin margin of bone, is resected.
The condyles of the femur are also resected at
the level of the anterior border of the articular
cartilage. Both these sections are made with a
saw, a Gigli’s saw being well adapted for this pur-
pose. The joint surfaces are removed, together
with the menisci and the cruciate ligaments.
The excision being completed, the ends of the
bones are approximated to reduce dead space and
promote fusion. Because all dead space cannot
be eliminated, a soft-rubber drain is inserted.
The wound is left open, including the capsule
and the synovia, and the superficial part of the
wound is packed lightly with petroleum-jelly
gauze. Immobilization is provided by a single
hip-spica plaster cast extending to the ankle. Five
days after the operation the wound is examined

Fig. 1251.—Smith-Petersen’s approach to : ;
the hip-joint. under anasthesia, drains are removed, and the

. depths of the wound are irrigated thoroughly.
b.hould the appearance of the wound warrant it, delayed closure is carried out. In other
Circumstances the wound is again repacked and inspected after a further interval of five
day's, with the same objective in view. Needless to say, antibiotic therapy is continued
until the wound has healed.
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Exposure of the Hip-joint.—Although anterior or posterior drainage had been employed
in 26 cases of suppurative arthritis of the hip-joint following wounding, control of the
infection and healing occurred in only 2 (O. P. Hampton). This, in itself, is evidence that if
therapeutic aspiration fails, more radical measures than drainage of the joint are of cardinal
importance.

The Anterolateral Approach of Smith- Petersen gives excellent exposure with a minimum
loss of blood. The incision passes from just below the middle of the iliac crest to the anterior
superior iliac spine, then vertically downwards for 4-3 in. (10-12-5 em.) (Fig. 1251). The
superficial and deep fascie are divided in the line of the incision, and the origins of the
gluteus medius and tensor fascia late are erased subperiosteally from the ilium, and reflected
downwards. Attention is then directed to the vertical portion of the incision. The interval
between the sartorius and rectus femoris anteriorly and the tensor fascia latz posteriorly
is sought, and these groups of muscles are separated by sharp and blunt dissection. This

Fig. 1252, Ober’s incision, By separating the gemellus inferior from the obturator internus, the
capsule of the hip-joint is exposed. (After M. J. Hoover, jun.)

accomplished, retractors are inserted. The ascending branches of the femoral circ}lrﬂ'ﬂex
vessels are divided between ligatures. The joint capsule is now in full view, and is incised
vertically.  Usually reflexion of the iliacus muscle medially, as in the Smith-Petersen
approach for cup arthroplasty, is necessary to obtain proper exposure of the acetabulum-
_ Ober’s Posterior Incision is preferred by many surgeons who have had experience ©
thlS_operatinn for suppurative arthritis, The fibres of the gluteus maximus are split
longitudinally over the centre of the muscle. The subgluteal fat is opened up and HE
sclalic nerve is identified ; later the nerve is retracted medially. The gemellus inferiof
1> separated from the tendon of the obturator internus (Fig. 1252). The posterior aspect
of thf“ Capsu}e of the hip-joint is now exposed ; it is incised vertically. d
The Ol)_]o(-.t of the operation is to crase all infected cartilage. Dislocation of the_hea-
‘(Iit‘tlilel‘fenmr IS sometimes necessary for this purpose. At the completion of th}e_lfftr?s
;nsgllll d‘r. pflrt‘ of the operz_ntion, when possible the joint is closed, after which Pemm]hﬂnt
€d Into it. In many instances such closure will be found impracticable. In that eve

gfc.)sgtel:mr.d‘rainage is instituted. Closure of the hip-joint is less important than in th‘e ca;;
# €r Joints, because the hip-joint is so well protected from secondary contamination
Its complete muscular investment.
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A hip plaster cast which extends to the toes is applied, or a half-ring Thomas’s splint
with skeletal traction and balanced suspension from an overhead Balkan frame can be
substituted.

-Ext.digitorum longus

- Perone1i
- Transverse crural Lig.
Line of incision

-Cruciate crural Lig.

A
SN \\ Ext.digitorum
4 N brevis M.
N =
A ) A OO

Fig. 1254.—Incision
for Ilenry’s approach to the
shoulder-joint.

Fig. 1253.—Incision for exposure of the
ankle-joint. (After W. C. Campbell.)

Exposure of the Ankle-joint.—The anterolateral approach cannot be bettered. The
incision commences in front of the fibula 2 in. (5 em.) above the joint, and is carried down-
wards between the lateral malleolus and the peroneus tertius, to end at the base of the fourth

Fig. 1256.—Wonderful exposure without mutilation
is afforded by following Kocher’s method.

7 metatarsal. Both extensor retinacula are
8. 1255.—The joint is reached divided (Fig. 1253).
e e, o B Expostee of the Shoulder-joint.—The patient

sors below. lics on his back with the shoulder raised slightly

by a flat sandbag. The arm should be so wrapped

that the limb is freely movable at the joint during the operation. The incision
‘ommences behind the highest point of the shoulder over the spine of the scapula,
and passes downwards over the medial border of the deltoid as far as its insertion
(Fig. 1254). The cephalic vein is identified, and avoided by deepening the incision
through the medial fibres of the deltoid. The anterior part of the deltoid is detached
from the anterior border of the lateral third of the clavicle by severing a thin slice of bone
om its border with a chisel. Splendid exposure of the shoulder-joint is thus obtained.
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At the close of the operation the slice of bone, with the muscle attached, is replaced, and
retained with a single stitch.

Exposure of the Elbow-joint.—Kocher’s method is excellent. The incision commences
2 in. (5 cm.) above the lateral epicondyle, and passes downwards to the back of the head
of the radius, and then curves medially over the lateral border of the anconeus, to end
over the superficial border of the ulna (Fig. 1255). The interval between the brachio- !
radialis and the triceps in the upper part, and the carpal extensors
and the anconeus in the lower part. of the incision is defined, ‘
and these groups of muscles are separated down to bone. The
muscles on each side of the incision are erased subperiosteally.
The capsule of the joint is incised and the heads of the radius
and ulna can be subluxated laterally, exposing the whole of the
interior of the joint (Fig. 1256).

Exposure of the Wrist-joint.—The incision is commenced 1in.

(2-:5 cm.) above a point midway between the styloid processes of the 1
radius and ulna, and passing along the lateral aspect
of the extensor carpi radialis longus is continued
downwards vertically to the middle of the base of the
second metacarpal. The posterior retinaculum is
divided in the line of the incision. The tendon afore-
said and that of the extensor pollicis longus are
retracted laterally, and the incision is deepened to the
bone. The insertions of these tendons are then de-
tached subperiosteally. The hand is flexed so as to
Fig. 1257.—Exposure of the wrist-joint. make the wrist-joint more prominent, and the capsules
(After W. S. Bickhan.) of the joint are incised (Fig. 1257).

Exposure of the Interphalangeal and Metacarpo-
phalangeal Joints.—Suppurative arthritis occurring in these joints is usually the result of |
a lacerated wound on which débridement has not been carried out, or has been carried '
out incompletely ; in some cases the patient has failed to report until the joint is infected.
Often the extensor tendon has been severed. Should it have been sutured, the sutures
are removed. The wound is excised and all infected cartilage and, if present, infecFed
bone is removed. The wound is closed by a figure-of-8 stitch of stainless steel passing
through the tendon and the skin.

When the tendon is intact the joint is approached by a dorsilateral incision ; if the
exposure thus afforded is insufficient to see the ends of the bone clearly, it is better to sever
the tendon partially or completely than to divide a lateral ligament ; the tendon can be
repaired at the conclusion of the intra-articular portion of the operation.

Healing with good movement is achieved in 50 per cent of cases; in the remainder
the discharge ceases, but the digit is stiff, or has very restricted movement. In all cases

of modified excision of a joint antibiotic therapy should be continued for fourteen days:
4__-'_______._#
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