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OLLECTION de PRECIS de MEDECINE
et de CHIRURGIE de GUERRE

m‘%{ Les Traités de Médecine et de Chirurgie
parus avant la guerre conservent actuellement toute leur
valeur, mais ils ne contiennent pas les notions nouvelles
nées des récents événements. — L’heure n’est cependant
pas encore venue d’incorporer a ces ouvrages les données
acquises dans les Ambulances, les Hopitaux et les Labo-
ratoires d’Armées. Ce sera la tiche de demain, dans le
silence et avec le
recul qui conviennent au travail scientifique.

11 était cependant nécessaire que les Mé-
decins aient, dés a présent, entre les mains une mise au
point et un résumé des travaux qui ont fait 'objet des
nombreux Mémoires publiés dans les revues spéciales et
qu’ils soient armés, pourla pratique journalié¢re, d’ouvrages

courts, maniables et écrits dans un
dessein pratique.

ﬂw C’est 2 ce but que répond cette COLLEC-
TION. Nous publions, sur chacune des multiples questions
qui préoccupent les médecins, de courtes monographies
dues a2 quelques-uns des spécialistes qui ont le plus colla-
boré aux progrés récents de la
M¢édecine et de la Chirurgie de Guerre.
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PREFACE

This little manual 13 the outcome of a request made to
me by the late Dr. Lewis A. Stimson to write a chapter
on fraclures [or a book he was compiling for the Council
of National Defence but which did not materialise because
of his sudden death.

In it I have attempted to put in as concise a form as
possible the conclusions formed as a result of my experience
and observation since the beginning of the war in hospitals
largely devoted to the trealment of fractures, with the hope
that the manual may be of some aid lo members of the
Medical Corps who have not had equal opportunities in war
surgery, and that it may help to alleviate the sufferings of
our soldiers and diminish the number of cripples who will
become a charge upon our country. Perhaps, also, sug-
gestions arising from il may lead lo the realisation of
further progress and thus assist our surgeons to continue
the advance so brilliantly begun by our French and
British colleagues.

Josepn A. BLAKE.
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GUN-SHOT  FRACTURES
OF THE EXTREMITIES

CHAPTER 1

MECHANISM AND VARIETIES OF GUN-SHOT
FRACTURES

Definition :

A fracture i1s a solution of the conlinuily ol a bone.
I'ractures are divided into two gronps : fractures of the
diaphyses and fractures of the epiphyses. In diaphyseal
ractures the false point of motion is more evidenl than
in epiphyseal fractures ; there is a tendeney Lo over-riding
and shortening, which is most marked in the case of
fractures of single bones such as the humerus and femur.
In epiphyseal fractures the articulations are frequently
involved. Because of the difference in Llhe process ol
repair, and in the treatment necessitated, the two groups
will be described separately.

Wounds of bones :
A distinction should be made belween [fractures and

wounds of bones. A bone may be perforaled, or a
portion of it broken off or removed by a missile, and its
continuily still remain intact (Fig. 1). Such a condilion
is more often observed in an epiphysis than in a diaphysis.
It frequently occurs that a missile penelrales or even
perforates an epiphysis withoul causing a lrue fracture:
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but usually, when a diaphysis is perforated. any "shight
indirect violence is sufficient to break the remaining

Fig. 1. — Extensive wounds of tibia and fibula by rifle ball wilhout
complete fracture.

hone. Nevertheless, shrapnel balls have perforated the
shaft of the humerus without producing a fracture.

As vegards lhe epiphyses, it is often difficult to
Jifferentiate between wounds and fractures, but 1t 1s
belter lo confine the term “wound” to those injuries
which do not produce solution of continuity between
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important parts of the bone. Wounds of lhe epiphyses
frequently oceur withoul implication of the joints.

Varieties of Fractures :

All varieties of fractures are melt wilh in war. Simple
fractures occur as often as in any other violent occupation,

Fic. 2. — Fracture of humerus by ball. Large and small fragmenls. This
fracture united in 23 days.

but they are caused more particularly by the explosion of
mines and shells.  The essentially war fractureis produced
by the impact ol relatively small missiles Lravelling at a
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reratively high velocily and penetrating or perforating Lhe

Fig. 5. — Fracture of femur by shell. Large fragments. Faulty position
due Lo lack of abduelion of the limb.

body or limbs. Such a fracture is always compound,
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and, unless made by a rifle or shrapnel ball (which do not,
as a rule. entrain clothing), is @ priori infected.
The effects produced by missiles upon bones are ex-

Fis. 4. — Extensive comminuled fraclure of femur by rifle ball. Small frag-
ments. Bad position. Had been lreated with a plaster splint.  Illustrales
the flexion, abduction and rolation outward of upper (ragments observed
in high diaphyseal fractures of the femur.

tremely diverse, and it is idle to'try to classify them (oo
minulely. Oeccasionally a bone is broken transversely or
obliquely into two fragments, bul it is much more usual



b GUN-SHOT FRACTURES OF THE EXTREMITIES.

Lo find comminulion. Such comminulion may extend for
a shorl distance only, the pieces being large or small; or
the bone may be shattered for a greal parl of its length
(IF1gs. 2,5 et 4).  Nol infrequently the fissures exlend far
enough to involve articulations,

It often happens that the bone is broken up into tiny
particles (o which the velocily of the missile 1s imparted:
these in Lurn tear their way through the sofl tissues, thus
producing the so-called “explosive” effect. Il is largely
to this destruction of the soft tissues thal war fractures
owe Lheir peculiar danger and their need of special treal-
'ment. In fractures of the thigh, for instance, there may
be relatively small apertures of entrance and exil in the
skin; yet when these openings are enlarged (he hand
may be introduced and freely moved around in a pulp
of muscle filled with grilty fragments of bone. This
effect is seldom seen in an epiphysis, however il may he
shattered, because of the less dense character of the
hone. :

Effecls produced by different missiles upon the bones
cannol be classified arbitrarily. The lesions caused by
rifle balls depend in character upon the velocily of the ball.
Unless it is distorted or tumbling. as a result of hitting
some other objecl before wounding — when it acls like a
shell fragment — it usually produeces a splitting fracture,
or, in Lhe case of the epiphyses, a simple perforation. Yel
rifle balls may cause exlensive minule comminution.
FFragments of shell, on accounl of their lesser veloeily,
are more apt, when causing fractures, lo become lodged
in the bone: although they frequently stop shorl at ils sur-
face and produce fracture by 1impacl nstead of by pene-
tration. As a rule, such fractures are not comminuted.

Doubles fractures:
Double transverse {ractures ol a single bone, only one of

which communicates with the wound (I'ig. 5), are not in-
frequently observed. In these cases there is oflen a
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history of a fall, suggesling a combined direct and indi-

recl violence.

Fractures by impact and fractures by penetration or per-

foration :

As has been poinled oul by Leriche, the question as to

whether the missile breaks
lhe bone by impacl sim-
ply, or whether it enlers
or passes through the me-
dullary cavily, possesses
great elinical importance.
In the firstl instance no
infectious material 1s car-
ried into the bone, and the
wound may be considered
as a wound of the soft
parls so far as infection
13 concerned; in the se-
cond, 1l the missile pene-
trates the medulla or per-
forates the bone, any
foreign matier upon it is
generally caught belween
the fragments. Cases in
which the opening inlo
the medulla 1s small are
particularly dangerous in
that, on account of relen-

tion of the producls of

infection, extensive osleo-
myelitis 1s apt to be
caused. The difference

heltween the treatment of

Fig. 5. — Double [racture of humerus
by shell, saggesling a combined
direct and indirecl violence.

fractures by mmpacl and fractures by penetralion will be

considered later.
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Infection : -

I'ractures produced by rifle balls, if the orifices of en-
lrance and exilt are small, are considered as uninfected:
when caused by shrapnel balls, judgment must be used
as to whether to consider them infected or nol. Gener-
ally, when the orifices in the skin are small and punctate,
they may be taken to be uninfected ; but if proper conven-
iences are al hand for the performing of an aseptic oper-
ation no doubtful case should be allowed to pass.

All fractures produced by shell, bomb or grenade frag-
ments must be regarded as infected. In the great major:
ity of cases clothing, hair, skin or other foreign bodies
are entrained by the projectile. This foreign material is
often found entangled in the bone splinters



CHAPTER I

REPAIR OF FRACTURES

The process of repair in [ractures produced by missiles
does not differ in principle from that observed in the ordin-
ary fracture in civil practice; but with the former, on
account ol extensive comminulion and displacement of
small fragments, results having a far-reaching effect upon
the ultimate function of the member mav oceur. Infeclion
markedly influences repair, and it is therefore well to con-
sider the uninfecled cases first.

In the absence of infeclion there is no death of tissue,
al least in mass, and new bone is produced o a varying
extent by all the osleogenetic tissue, whether attached to
periosteum or bone fragments, or contained within them.
If there is no comminution the repair does not differ from
thal of a similar simple fracture caused by indirect vio-
lence, excepl that, as the periosteum has usually not been
stripped from the ends of the bones, the repair takes
place more normally and more rapidly. In cases of exten-
sive comminution (Figs. 2 el 5) the new bone forms around
and between all the fragments as il cemenl had been
poured in between them. and, as the broken surfaces pre-
sent a far greater area than those of a non-comminuted
racture, the formation of new bone is much increased and
the site of union correspondingly enlarged: the size and
irregularity of the callus depending upon the separalion
and distribution of the fragments. Osteophylic processes
often extend into the muscles, interfering greally wilh
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Lheir funclion (Fig. 6). Nerves may be surrounded and
included.  Pieces of bone enlirely detached from the

FiG. 6. — Fracture of tibia and libula, infected ; united with’exuberant callus
and osteophyles. Had been treated withoul traclion in a bridged plaster
splint.

others and projected into musecles do nol. however, pro-
duce new bone, bul, as has been shown in cases of experi-
mental implantation of bone into tissues distant from
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bone, are gradually absorbed. The tendency to excessive
bone production can be conlrolled to a cerlain degree by
proper (realment. Tractlion by strelching the muscles
lends to confine the fragments to normal limils, and no

M. F

FiG. 7. — Fracture of tibia and fibula: partial resection. Large callus wilh
opening through it caused by persistent use of Lhrough and through drain-
age lube.

drainage tubes or packing should be inlroduced belween
them. Fig. 7 shows an opening produced through a
callus by a large drainage tube. Such holes and cavities
close but slowly, if they close at all.
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Union of uninfected comminulted fractures usually takes
place very rapidly. Iractures of the humerus are not in-
frequently united in three weeks and fractures of the
femur in from four to five weeks.

Infection not only delays union as a rule, but also, by
causing the death entirely or in part of fragments, gives
rise Lo obstinale sinuses leading lo the dead fragments or
sequestra, which do not elose until the dead bone is re-
moved and then often very slowly on account of the irre-
gular cavilies left in the callus. Mild infection stimulates
bone formation to a certain degree, and Lhe excessive
growlh of the involucrum aboul the necrosed bone thereby
caused frequently results in the production of irregular
and exuberanl eallus which interferes greally with the
function of muscles and joints in proximity lo them.
Furthermore, long-continued infection kepl up by the
presence of dead bone and the abscesses caused by the
blocking of drainage by reparative lissue leads (o infiltra-
Lion of the surrounding soft parts by scar tissue, and this,
added lo the incisions which have Lo be made to afford
drainage, has mosl deleterious effecis upon the function
ol the member.

Typical osteomyelilis is exceplional in comminuted frac-
lures on account ol the free drainage afforded to the me-
dullary cavity. Nol infrequently a limited osteomyelitis
is Gbserved in (ransverse fractures and resullsin the death
and separation of the entire ends of the fragments. This
1s particularly true of fracturesin which the periosteum is
stripped from the ends of the fragmenls, thus depriving
them of their nutrition and at the same lime allowing in-
fection Lo enter. Destruction of the medullary artery is'a
frequent cause of extensive necrosis. Occasionally a
missile engenders fissures which, on account of the
elasticity of the bone, close, entrapping foreign malerial
and thus producing osteomyelitis. Fissures thal close,
however, rarely cause exlension of infection. It is rather
the open fissure, along which infection mav extend bul
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which does not afford sufficienl
drainage, that gives rise Lo exlen-
sive infection of the marrow ca-
vily. Such fissures, exlending
Lhrough the epiphyses into the

joinfs, may lead to infection of

the latler, necessilating ampula-
tion in order to save life.

Insufficient drainage oi Lhe
medullary cavily is a’ cause of
grave spreading of infeclion re-
sulting in extensive death of
bone, and this is why typical
osteomyelilis 1s more common in
slight wounds and injuries of the
bones thaninsevererones. Even
deficient drainage of the wounds
of the soft parts increases Lhe
infection and therefore prepares
the way for the death of bone.

When necrosis of fragments
situated centrally lo the forming
callus occurs (as, for instance,
the ends of the main fragments),
a flask-like callus is apt to form
conlaining the sequestra in its ca-
vity. As lLime goes on this callus
1s added to peripherally and exca-
valed centrally, on account of the
absorption going on aboul the
sequestra, and the flask is thus
increased (fig. 8).  This produces
a very Lroublesome condilion, ne-
cessilating resection of one side
of the flask to permit closure of
the cavity!,

1. Page 29.

Fia, &.

- PProduction of exu-
berantirregular callus about
the necrosed extremily of
fragment in compound frac.
ture of the femur. Note the
absorption of the interior
of the callus aboul the se-
quesitrum. (By the courtesy
of M. le Médecin-Major
IR, Leriche.)
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Repair in injuries of the epiphyses and in Lthe short
bones differs from that observed Lo take place in the dia-
physes. There is no medullary cavity, and true osteo-
myelitis does not occur. On the other hand, infection
leads to a troublesome osteilis, characterised by frag-
menlal death rather Lhan necrosis en masse.

The peculiarly obslinate infection and suppuration
noticed in cancellous bone can be explained by the cha-
racter of the lesions produced by projectiles. Such tissue,
when penelrated, has a tendency to close behind the
missile, which may either lodge or perforate. Along the
tract thus closed are scallered minute fragments of infec-
tious malerial, and about it is an extensive zone of he-
morrhagic contusion. Info this area the infeclion may
extend, giving rise to scattered foci of necrosis. In con-
tinued infection the bony Irabeculae become absorbed
and the fatly tissue increases, so that the enlire epi-
physis becomes softened. This softening is frequently
mistaken by the surgeon for necrosis, and he may do
irreparable injury by curetting out tissue which, with
the subsidence of infection and the resumplion of fune-
tion, would again become firm. These cavilies do not
lill with new bone, and may have to be levelled up by the
implantation ol soft tissue such as fal.

Besides causing death ol bone, injury Lo the nulrient
vessels of a bone has a marked influence upon repair,
especially in infected [ractures. This 1s evidenced by
a rarefaction of the bone deprived of its nulrition and
a lack of new bone formalion, and not infrequently
by non-union. DBone grafts do nolt take well in such

Cases,

Non-union :

Non-union rarely happens in comminuled f[ractures,
and should nol occur in non-comminuted fractures pro-
perly trealed. The author has never observed it in com-
minuled fractures in which the fragmenls were not
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removed; bul it occurs frequently alter improper resec-
tion of the fragments.

Union almost invariably occurs by means of the invo-
lucrum, even in the presence of extensive necrosis of the
ends of the bones, if Lthe fragments are kepl in a reason-
ably good position. If by mischance the mvolucrum
should break, union usually recurs rapidly: but occa-
sionally, particularly in old cases in which efforts towards
repair seem lo have exhausted themselves, definite non-
union results. In such cases the exiremilies of the frag-
ments are found to be rounded and the medullary cavily
‘o be plugged by eburnated bone. In such cases union
will never take place until the ends of the fragments are
resected or the conlinuily of the medulla re-established
by an inlay gratft.






CHAPTER 1!

TRANSPORT AND OPERATIVE TREATMENT
OF FRACTURES IN GENERAL

Transpor’.

The first treatment to be applied lo a gun-shol frac-
ture is Lhe culling away ol Lhe clothing, the painting of
the wound and skin about it with iodine and the appli-
cation of the first aid dressing. Then comes the most
importanl (and often greally mismanaged) part, namely,
the transportalion of the wounded man lo lhe dressing
station and thence on toward the rear.

The question ol transportalion, so far as distance and
stages are concerned, depends largely upon the exigencies
ol the military situation; but it has-been amply proved
during this war that the less the transportation the better
for a fracture.

[n every case traclion should be applied to the limbs
in order to avoid laceralion of museles, vessels and nerves
by the sharp fragments, and to prevent over-riding and
stripping of the periosteum. I traction be efficiently
applied harmful angulation at the site of fracture cannot
oceur.

For the treatmenl ol fractures during fransporl splinls
and apparatus must be light and non-cumbersome, for
otherwise *they cannot be laken lo the advanced posts.
Moreover, they should be of such a nature thal they may
be easily and quickly applied and not inlerfere wilh the
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dressing of wounds. They should be designed to produce
reduction and maintain alignment of the bone fragmenis;
treatment may then bhe continued with the same appa-
ratus. IUis difficult, however, to find an apparatus com-
bining all these desiderata, and usually anolher is substi-
tuted at the hospital in which the [realment is carried
ount. The various splints will be deseribed under the
headings for each fracture. '

Operative treatment.

Primary operations :

No operation should be performed until the wounded
reach a place where formal aseptic surgical trealment
can be given — excepl in case ol hemorrhage, for which
neither a tourniquet nor a tampon should be used but the
bleeding point caught by a forceps. The tourniquel is
provocative of gas gangrene and Lhe tampon of infection.
When either has to be used the patienl should be a rush
case for operalion.

Every fracture should be operated with the exception
of those caused by a bullet in which both wounds are
punctate. The operation should be performed at the ear-
liest possible moment; it is nol a question of days bul of
hours, even minutes. Gas gangrene has been known to
sel in three hours after injury, and the earlier the oper-
alion the surer the prevention of Lhis, letanus and the
ordinary suppuraling infeclions.

The operative technique is extremely important, for
upon the success of the primary operalion in removing
the causes of infection depend the enlire aftercourse of
the wound and perhaps the life of the patient. With the
exception of special procedures in the case of wounds and
fractures of cerlain joints which will be trealed later, the
operative trealment resolves ilsell into Lwo uulrguric};
that ol the soft parts and that of the bones.
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In general, wounds of the sofl parts complicating frac-
lures are lreated in the same manner as those of the soff
parls alone. The region is prepared by dry shaving and
cleansing with ether followed by a 5-5 per cenl. solu-
tion of iodine in alecohol. After excision of the edges the
wound is enlarged superficially so that the whole of the
deeper recesses are laid widely open to view. The deep
surfaces are then pared with scissors or scalpel until
healthy, unlaceraled tissues are reached; the proper depth
18 determined by their colour, and especially by their con-
Lractile response. Some surgeons employ a fixalive stain,
consisting of 5 per cent. melhyl blue and 20 per cenl.
formalin (i. e. half the commercial 40 per cenl., a weaker
solution not being sufficient), to colour the devitalised
parts, but equally good results are reported by those who
use nothing. If the operation is methodically and cor--
rectly performed it is obvious thal when the whole of the
superficies of the wound surfaces is removed all foreign
materials are removed as well, so thal theoretically there
1s no need ol X-rays to delermine the presence of missiles;
bul practlically, an accurate localisation by the X-ray gives
valuable information in helping to determine the course
of the projeclile and the approach, especially if counter
incisions have Lo be made.

Wounds treated in this way may be closed by primary,
delayed primary, or secondary suture. The term primary
suture 1s applied to lthe immediate closure of wounds.
When suture is performed afler a delay of two or
three days, hecause of doubl as to the removal of contam-
inalion or because of the evacualion ol the patient (i. e.
removal from observation), the term delayed primary
suture 1s employed. If the operation to elose the wound
has Lo be poslponed, on accounl of infection, until the
formalion of granulalions, the term secondary sulure is
used. In the latter case a second excision of the wound,
enlailing a further sacrifice of normal lssue, is neces-
sary; if this is nol done the operalion seldom succeeds,
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or results in the production of an inordinale amount of
cicalricial tissue, Primary or delaved primary sulure are
therefore obviously preferable to secondary suture, and
should always be done i possible.

Uncomplicated wounds of the sofl parls may be success-
fully closed by primary or by delayed primary suture in
98 Lo 99 per cent. of cases; the slructures involved are, as
a rule, of minor importance, and risks may be taken that
would be unwarrantable were the wounds complicated by
fractures. Nevertheless, mosl fraclures may also be
closed in this way if cerlain poinls in the operative tech-
nique are carefully observed: indeed, 1n many cases, as
will be shown, they may be sulured primarily with as
much impunity as wounds of soft parts alone. Il is, as a
general principle, however, more prudent to practise
delayed primary sulure when a [raclure 1s present, on
account of Lhe difficully of removing foreign malerials
from among Lhe bone fragmenls. Herein lies the import-
ance of distinguishing between fractures by impacl and
vactures by penetration.

In the former case Lhe projeclile does nol enler Lhe
medullary canal. and the wound may be sutured as though
il were an uncomplicaled wound of the soft parts. The
stilches should be interrupted and spaced sufficiently to
permil a certain amounl of drainage and yel accurately
approximate Lhe tissues, A few strands of silkworm gul
are inserled Lo serve the double purpose of draining the
wound and providing a tell-tale as lo the bacteriological
flora it may contain: they are removed al the end of the
second or third day and cultured to determine whether
the wound may remain closed or should be re-opened.

If the missile has penetrated or perforated the bone,
however, the medullary canal must be considered to be
contaminated, and must be laid open and explored. To
do this it 1s nearly always necessary to remove some of
the fragments. Absolulely detached fragments should
always be removed, since they have become foreign bodies
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and will surely necrose should infeclion supervene.
Unhappily their removal seldom affords sufficienl expos-
ure of the medulla. and therefore [ragments still altached
to their periosteum must also generally he cul away.
The greatest care must he exercised in excising them, and
only enough and no more should be removed. Care
should be taken to leave at least one or more, if possible,
lo preserve the conlinuity of the shaft. In olther words,
il a reseclion 18 done it
should be lateral and
nol transverse in cha-
racter.  When a piece
has lo be removed it
must never be torn or
prised away: il mus!
be cut oul, leaving ils
outer layer adherent to
the periosteum. This
can only be done by one
mstrument, namely, the
culling periosteum ele-
vator of Ollier (Fig. Y9). ot g : .

N ; L Figc. 9. — Culling Periostenm LElevator
I'he edge of this rugine of Ollier,

musl be kepl as sharp

as a razor, and several may have lo be used during an
operation; a number of them, of various sizes, should be
al hand. The fragment to be separated must be held
firmly in a bone forceps while its outer layer is sliced off
by lateral movements of the rugine. The medulla having
been sufficiently exposed, all loose fragments and pulpi-
fied medulla should be removed, as the lalter is apl to be
filled with particles of clothing.

In Lhe case ol fractures in which the missile has perfor-
aled the bone, comminution is frequently more marked
al the side of the bone opposile to the wound ol enlrance,
and the soft parls there are more likely to be filled with
conlaminated bone fragmenlts and therefore lo need more
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careful treatmenl than those on the side of entrance.
Consequenltly, in such a case it is wise Lo approach the
medullary cavity from both sides of the limb.

For fractures by penetralion greal judgment must be
exercised in practising primary sulure. The nature of the
missile, the time elapsed since wounding, the character
ol the wound and its situation, as well as whether the
patient 1s Lo be kept under observalion or evacuated, musl
be taken inlo account. It is wiser for an inexperienced
surgeon lo praclise delayed primary suture. Certain frac-
tures, such as those of the femur, which are surrounded
by thick muscles in which the anacrobic bacteria are apl
to proliferate, should not be closed primarily except
under exceptlionally favourable conditions. If infection
supervenes in a closed wound it is much more violenl!
in character than in an open one, and resulls in a far
grealer selback to convalescence.

If there 1s grave doubt as lo whelher the wounds are
infecled (as, for example, in Lhe case of delay before
operation exceeding eight hours — the period during
which bacleria remain Ialenl). it is beller nol only to leave
Lhe wounds widely open bul also lo use a complete Carrel
installalion so as lo remove the wound secrelions as com-
pletely as possible during the first few days following the
operalion.

A fracture which 1s transporled afler operalion is more
likely to become infecled than one retained in the service
of the operator. and, consequenily, as many fractures
as possible should be kepl in the hospital where they
have been operated. 1If they musl be evacnaled, delayed
primary sulure may be done at the hospital in which the
patient is ullimately retained. Il is extremely important
thal the series of hospilals through which fractures pass
should be 1n elose relation wilh one another so that the
results of operalions may be closely followed.
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Operations in infected cases :

[n obviously infected cases successful primary suture
cannol be hoped for. Tissues which have already devel-
oped prolection should not be exeised, bul all dead and
foreign material must be removed. and free and efficient
drainage afforded. The incision should be free enough
lo enable inspection of the entire wound by sight, but the
operalion musl be gently done and no indiscriminale rool-
ing with the fingers is permissible.

In cases of gas infection (B. Welchii), the incision should
be very free and all dead muscle removed. Inexceplional
cases the entire muscle may have lo be excised. In
any case, the incisions should reach into freely bleeding
muscle. It is lo be remembered that the gas infection
exlends along a muscle and is often limiled by the muscle
sheaths. Incisions should, therefore, be longitudinal, in
Lhe axis of the muscle, and never transverse.

In infected fractures it 1s usually unwise to resecl or
remove any altached fragments; it is better to wail unlil
the dead or dying porlions of bone are sequestraled.

All such wounds should be left freely open, with gauze
laid lightly in them. Paraffined gauze does nol stick and
may be used, bul ordinary gauze drains belter and should
nol be removed until it is loosened. It 1s sufficient to
keep the exposed parls of the wound well cleansed with
soap and waler, and hydrogen peroxide if oblainable,
afterwards washing with aleohol or ether. The use ol
drainage lubes is bad praclice, for they only drain locally
and allow the surface of the remainder of the wound to
adhere and form pockets. If drainage is indicaled it is
advisable to employ the Carrel method of using many
small tubes and intermillent irrigations. It is obvious
that an infected fracture must not be secondarily sutured
until all dead bone is eliminated.,
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Resection :

Typical resection (i. e. removal of all the fragments) of
diaphyseal fraclures is, in general. lo be condemned.
(:0od resulls have been obtained by surgeons skilled in
the technique of resection, bul it is nol a procedure lo be
recommended.  The resection should be confined to the
removal of only sufficient bone to expose lhe medullary
canal (vide supra).

On the other hand, cerlain fractures of Lhe joinls
should be resected, <o thal every surgeon must familiarise
himself with the rules governing the operalion or his
results will be failures. The greatest care must be taken
Lo preserve the periosleum as a continuous sheel in so far
as possible, or the consequences will be disappoinling.
The elevalor or rugine of Ollier (Fig. 9) should be used
lor the purpose. The periosteum is separaled bul a thin
shaving of bone is left adhering so that the osteogenetic
layer 1s well conserved. In using the instrument the
hand must be controlled so as to avoid ships and tearing
of the periosteum. The grealest care should be exercised
in removing the muscular altachments.

As a rile, the resection should not be unilateral ; that
1s. lhe carlilage, al least, should be removed from the
other bones forming the articulation with the exeeption
sometimes of the glenoid carlilage in the shoulder. The
classieal incisions should be made unless the wound
alfords abundant access.

The wound is lightly packed with gauze: some surgeons
prefer iodoform gauze, although it is not indispensable,
especially in clean cases.  The packing is arranged so as
Lo lkeep the periosleal tube from collapsing, and 1s used
for two or three weeks, being changed as infrequently as
possible.  Tubes have lo be used in some reseclions —
such as resection of the hip by the anterior method, in
which dependent drainage through a posterior opening is
necessary.
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In infecled cases lhe aim is to keep the ends of the
hones separated (even in the knee when ankylosis is
desired), until the infection has subsided. Too much
stress cannol be laid on removing all the cartilage in
infected cases, because il prevents repair and prolongs
suppuration. The after-care 1s most important and will
he considered with the treatment of fraclures of special
jomnts. In general, where a relurn of funclion 1s sought
for, very early motion should be instituted, particularly
aclive motion by the patient, in order Lo maintain the
function of the museles, and, by their contraction, to pull
out and mould the new bone to ils proper shape.
The indications for and lechnique of reseclions of the
various joinls will be considered under the heading of each.

Internal fixation :

Systemalic plaling, banding and wiring of compound
fractures of war have had an extensive trial and are almosl
universally condemned. In exceplional cases this pro-
cedure may be practised when a fraclure cannot be
retained in reduction by olher means, but such cases
are rare. It is often a templation Lo band or wire long
splintering fractures, bul equally good resulls can be
oblained otherwise withoul the risks of the operalion.
internal fixation of an infected fracture is, as a rule, bad
surgery.

Operations for sequestra and bone sinuses :

Nearly every case of infected war fracture unites with
sequestra in the ecallus. The sinuses resulting therefrom
are dilficult to close and oflen keep a soldier, who is
otherwise perfectly well, from aclive duly for months and
even years. They will not definitely heal until the ne-
erosed bone is removed. and this should therefore he done
at the earliest possible moment, not only lo enable the
sinus Lo close but lo avoid osleilis and excessive forma-
tion of callus.
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Judgmenlt must be exercised as to when to operate.
I[f the operation is performed before the dead hone has
become separated it will be a failure, because the trau-
malism provoked in removing the necrolic portion leads
to further necrosis. There is also great danger of refrac-
turing weak unions.

The momenl Lo operale is when Lhe dead portions have
been delached from the living, al which time they can be
picked oult of the sinus with the leaslt traumalism.
Usually this occurs in six weeks, bul the lime is influ-
enced by the amount of blood supply to the parls. In
weak unions il may often be wise lo wail for the growlh
of more callus, bul it musl be remembered that an area
of absorplion is being crealed aboul the sequestrum and
the operation should not be postponed until disagreeable
cavities are formed.

The beslt way of determining the presence and localion
ol sequestra, il they cannot be fell by the probe, is by
X-rays. Slereoscopic platesshould be taken by which the
sequestra can be localised standing out by Lhemselves
surrounded by a clear interval between them and the less
dense callus. In this way their exact number and loca-
tion can be delermined and every one subsequently ac-
counled for at operation. The trouble and expense of
slereoscopic plates are far less than those of several
operalions and the cosl of months of treatment thereby
enlailed.

Operations for sequestra possess none of the excilemenl
of abdominal surgery but are even more difficull and re-
quire the mosl painstaking care. As a rule the sinus and
scar are excised and the opening thus made used as the
approach— unless the sequestrum has been located on
the other side of the bone, when an incision over it should
be made. The dissection is carried out along the sinus
and 1 the necrotic bone is within the callus the perios-
teum should be carefully lifted. The callus should be
interfered with as little as possible. By efficient sponging
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the dead while sequestrum can be seen and removed.
Others, il present, should be sought for in the same way ;
Lthe stereoscopic plates being on view so Lhal their relations
with one another may be compared. DBlind curellage of
a bone sinus is bad practice.

The aniline antiseplic dyes -— melhyl blue, gentian
violet, flavine or brilliant green — may be used to slain
the sinuses and are of help, but they are not so reliable as
stereoscopic X-ray plates. Il is difficult to obtain pene-
tration of Lhe slain throughout the sinuses.

After removal of the sequesira, in the presence ol a
reasonably clean field the ends of the incision may be ap-
proximated, and drainage may be dispensed with unless
evidently needed, when light gauze packing should be em-
ployed.

Somelimes when the operation to remove sequestra is
deferred for too long a period, particularly when large por-
tions of the main fragmenls necrose, large cavilies are
formed more or less completely surrounded by an irregular
callus. Such cavities, unless operated on before the me-
dullary cavity of the main fragment is plugged by new
bone (Lthus stopping all regeneration of bone from that
source), are almost incurable and somelimes demand am-
putalion or wide resection of the whole area, including the
condensed bone closing the medullary cavily. A resection
of this extent produces crippling shortening, as a rule,
unless a bone graft can be used. If, however, the opera-
tion is performed al an early dale it will suffice to resect
one wall of the cavily, preserving the periosteum covering
the resected callus and thus allowing the soft parts to col-
lapse and obliterate Lhe dead space. 1In such operalions
all the old granulations and cicalricial lissue lining the
cavily should be carefully excised so as to allow (he
periosteum of the side removed lo come inlo direcl conlact
with the callus remaining on the opposile side.
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Vicious union :

Many cases of vicious union demanding correclion come
to base hospilals. They are often complicaled by dead
bone and fistulie, and it is usually advisable“to get rid of
the latler before revising the union. In some cases wilh
quiel sinuses showing no signs ol aclive infection, the
dead bone may be removed and the fracture revised at the
same operalion:; but the wound, under such circum-
slances, musl not be closed.

The methods employed lo revise fractures obviously
depend upon the site and the nature of the mal-union.

[nternal fixation is seldom necessary. 1If the fragmenls
cannol be mainlained in good relation by fixing the limb
in proper position, aninlay graft may be of value. Repair
of fractured callus is very rapid if il is [airly recent.
After several months, however, 1t loses ils vascularily and
repair is slow, so that operation on these cases should not
be deferred.

Non-union :

In true non-union the ends of the bones become healed
over and the medullary cavily plugged wilh dense callus.
Union will not take place unless this bone plug 1s cul
away and Lhe medullary cavily made conltinuous. Non-
union is generally caused by loss of substance (i. e. re-
moval of a seclion of bone either by the projeclile or by
the surgeon), and Lherefore, il all the dense malerial
forming the ends of the bones is cul away, considerable
shortening results. Hence bone plating should not be
used, for it is decidedly unwise to pul on a plate and
leave a gap belween Lhe bone ends. The (reatment for
these cases 1s an inlay graft by the Albee method. The
channel cul to receive it passes through the dense ends
and thus the medulla is made continuous by means of Lhe
medullary surface of the graft. The ends of the fragments
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are not removed. and the bone is therefore not shortened
by the operalion.

Delayed union :

Delayed union is besl treated by use of the member.
An ambulatory apparatus such as Lhe Delbet (IFigs. 54,
o6 et 57) may be employed in the case of the lower limbs.
Injections of blood belween the ends of the fragments
should be made in refraclory cases.






CHAPTER 1V
MECHANICAL TREATMENT

Since the beginning of the war mechanical treatment
(1. e. the external fixation of fractures) has passed through
several phases. The tendency has led steadily and pro-
gressively away from Lhe methods of absolute fixalion by
splints of wood, metal and plaster of Paris lowards me-
Lthods in which the main principle is traction (extension ot
the member in what may be called the physiological direc-
tion and posilion). Wilh this lalter method the old rule
of fixation of the adjoining arliculalions has passed inlo
obscurily.

[t by no means follows, however, that plaster of Paris
and other splints should be done away wilh entirely.
They are of the greatest value for cerlain conditions,
more parlicularly in some slages ol convalescence and for
lale transportation.

The inadequacy — even harmfulness — of plaster, espe-
cially the eircular forms, for firesh fractures, became evi-
dent very early in the war. IL conslricted the limbs,
causing somelimes cedema, somelimes gas gangrene; or,
on accounl of the rapid atrophy of the museles, the splints
became so loose as lo afford little support. Pressure
sores were common. Filth collected under the plaster and
abscesses hidden from sight were formed. Dressings
were difficult, even with the most skilful bridging. The
joints sltilfened, and, in short, the condition of the frac-
tured member became deplorable.

=1

{
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The treatmenl which is finding grealest favour and
gradually becoming generalised is suspension of the mein-
ber combined with traction. A simple form of splint
acling as a cradle (such as Hodgen's for the lower extrem-
ity) is used or no splinl at all, and the limb is suspended
to an overhead frame wilth or wilhout a trolley altach-
ment. Traction is applied by a weighl altached lo a
cord running over a pulley, or simply by utilising the
weight of the patient. The limb is suspended in a posi-
tion of flexion, rotation or abduction which as nearly as
possible coincides with that of physiological rest for the
opposing muscles, i. e. those tending to cause deformily.
This position of physiological rest is a most important ob-
ject Lo attain, for wilh it Little force is necessary to keep
the fragments in place. Unfortunalely, on accounl of
wounds, infection and other complicalions, il is oflen
impossible to accomplish it, bul it should always be the
goal aimed al.

The greal advantages of lhis syslem become al once
apparent to one who has struggled with other methods
— the ecirculation i1s betler, the wounds are accessible,
union is if anything more rapid, and, greatest boon of all.
the patient has no pain. Furthermore, the articulations
are seldom fixed and the muscles are always accessible for
massage.

Suspension apparatus :

In order to suspend fractured limbs some sort of over-
head frame or apparatus 1s necessary. The original
Balkan frame consisted of a single horizontal bar, longer
lhan the bed, supported by two posls sel on foot pieces in
order to make the apparalus stable and allow it at the
same time lo be moved from one bed to another. This
frame has the disadvantage of having only one bar, of
being loo low, of being heavy and clumsy and only suit-
able for the lower extremily.

The frame shown in Fig. 10 by itself, and in use in the
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figures illustrating the method of suspending the different

fractures, is free
from most of the
above defects and
has proved its
practicability. It
has the disadvan-
tage of being dif-
ficult to attach to
beds that are not
supported on legs
at the corners;
but this can be
overcome by nail-
ing longitudinal
bars of the length
of the bed to the
feet of each pair of
frames, and thus
fastening them to-
gether under Lhe
bed, or by simply
nailing the feet to
the floor. The
frameis furnished
by the Red Cross
and desecribed 1n
the Army Splinl
Manual, but in
case of delay in
oblaining asupply
it can readily be
made by anyone
having the slight-
est knowledge of
carpenlry.

2"

2,65

ﬁ.fza-\...

Fii. 10. — Suspension [rame for fractures.

The apparatus consisls of two similar frames, one of
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which is Lied to the foot and the other to the head of the
bed. Each frame i1s composed of two uprights united by
Lwo cross members; the lower one al Lhe level of the top
of the maltress, the upper one far enough below the upper
ends ol the uprights to avoid splitting of the ends of the
latter by the screws or bolts which are used to fasten
them together. The upper cross member is notched, as
shown in the diagrams, to receive the longitudinal bars,
which are also notehed. Several extra nolches, two oul-
side and two inside of each upright, are made in the cross
member to receive Lhe longitudinal bars in the proper
position over the limb to be suspended. Only two notches
are made in the longitudinal bars, the distance between
them being theexact length of the bed. The interlocking
of the notches prevents the longitudinal bars from slip-
ping and makes Lhe entire frame rigid.

The end frames, as will be seen by the diagrams, are
made in the shape of a lruncaled “ A ™, the uprights be-
low being separated slightly more than the feel of the bed.
while the upper ends are closer togelher. Each upright.
i-F (Fig. 10), is 2 melres (80 in.) long. The upper cross
piece, A - B, is 1 metre (40 in.) long. The lower cross
piece, . - D, 1s as long as the bed is wide, so that at the
level of the top of the maliress the separation of the
uprights is exaclly the width of the bed. The lower ends
of the uprights are separated about 0.10 metres (4 in.)
more than at the level of the mattress, which brings the
upper ends about 0.20 melres (8 in.) nearer together.
The pieces of the end frames are fastened together with
lwo screws or carriage bolls al each jont. Bolts are
better for frames lo be knocked down for (ransportalion.

The best malerial for the purpose is sofl while pine free
from knotls; this does not split and the eyes or screws
of the pulleys are easily inserted into it. Any wood
may be used, however. Using soft pine Lhe author has
found material 0.021 metres (7/8 in.) thick and 0.05 meltres
(2 in.) wide for the uprights and lower cross piece suffi-
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cient, while for the upper cross piece and the longiludinal
bars slightly wider malterial, 0.06 melres (2 1/2 in.), should
be used. The longitudinal bars are 2.65 metres (10 ft.
41in.) long and project over the ends of the frames so as to
allow the weights lo hang beyond the head and fool of
the bed.

Suspension is effected by strong cord passing through
pulleys. The pulleys used are the ordinary iron ones

Fig. 11. — Delail of Lrolley bar for suspending the lower himb.

found in any hardware shop, furnished with a screw Lo
fasten in the wood or with a hook which is hooked into a
SCrew eye.

To permil the patient lo move longitudinally in the bed,
as in the change of posture from lying down Lo sitling, it
is advisable to have a short bar to which the limb and
weights are hung, and which moves on a trolley attached
to the longitudinal bar of the main frame. This bar is
made of a piece of wood 0.50 metres to 0.45 melres (12 in.
to151in.) long (Fig. 11), in the boltom of which are screwed
the pulleys through which the cords for the suspension
pass. Two pulleys are screwed inlo ils upper side and
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run on an iron rod 10 millimetres (3/8 in.) thick. One
end of this rod is bent and lied to the main longitudinal
har, while the other is straight in order to allow it to
engage the pulleys and is passed through a hole in a piece
of strap iron bent at right angles, which is in turn fast-
ened to the longitudinal bar by two screws. In defaull of
serew pulleys the iron strap hooks furnished by the Red
Cross and figured in the Army Splint Manual may be
used for attaching the short bar (trolley) to the long longi-
tudinal bar.

In practice it has been found that the trolley attachment
is very important for suspending the lower, bul is super-
fluous for the upper extremilty.

The best weights are cast from lead, weigh 500 grammes
cach, and are stlrung on an iron rod, but when they hang
over the palient in such a position that he or the attend-
ants may strike against them it is beller lo use small
bags of shot, each holding 250 grammes, placed in a larger
bag of strong muslin. These smaller weights permit a
more delicate adjustment for the arm and forearm. Fail-
ing shot or lead, sand or stones may be used.

For suspension of the arm a simple post with a horizon-
tal arm may be used, bul the frames juslt described are
adapled for the treatment of all fractures.

In some of the English fracture services installed in
barracks an overhead frame 1s construcled as part of the
building. It consists of a pair of longitudinal bars, of
about 0.10 metres ><0.075 melres (4 in. ><5 In.) square
section. These pass over the beds at the level of the
caves on each side of the barrack and extend the entire
length of the building. The bar nearer the wall is at
about 0.85 metres (2 ft. 6 in.) distance from it, and the
other at 2.25 metres (7 ft. 6 in.); the latter thus passes
directly over the bollom of each bed. Across these,
olther bars, about 2.40 metres (8 ft.) in length, may be
placed for suspension of limbs. To provide for traction,
such as that required for a fracture of the femur, a post
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is used, the lower end of which is fitted into a slep in a
board nailed to the floor in front of the foolt of the bed,
and the upper pinned lo the longiludinal bar over it. A
number of steps are cut in Lthe board so that Lthe post may
be pul into the position requisite lo obtain the desired
abduction of the limh. The foot of the bed may also be
suspended from the bar, in order to obtain the necessary
traction if the fool is attached directly to the post, or
counter-traction if a weight and pulley are used.

This overhead construction is lo be recommended for
fracture services installed in barracks, but it must be
lower than the eaves or il is impossible to arrange the
suspensions withoul a step ladder. 2 metres (6 {t. 6 in.)
1s the most convenienl height.

Methods of attaching suspension and traction apparatus to
the limbs :

The several methods of suspension will be discussed
under the headings of the different fraclures.

For direct attachment of the apparatus to the limb
several adhesive substances may be used. The mosl
convenient have been found lo be Sinclair's!' glue or
Heussner’s? liquid glue, both of which are painted directly
on Lo the limb with a brush. Bands made of Canton flan-
nel and furnished with straps of webbing for tying or
buckling to the apparatus are then immediately applied.
A supply of two sizes of lhese bands, one for the leg and

1. Formula for Sinclair's glue ([rom the British Medical Jowrnal, August 26,

1916, p. 501) : ;
D R P A TR L & e R o e e e T a0 parts
e P T R e e e, b o |
P T e s e i | gt va a2
Calcinm chloride. . . . . . . . . . s e L | »
4 LS R L e S v S T T gi: @

2, Formula for Heussner's glue :
1 T T e e S B s et B e a1 ] <
TR G LN St gl ool o B o L i Sty e
B G R eI e s T S T e i e fis e

BRI o e el e e e S B A Sl s e LT
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the other for the arm, should be made and kepl in stock;
Lhey are readily lrimmed lo the necessary size for any
individual case and are more easily applied than slraps
made of diachylon plaster, although the latter is one of
the best and least irritating of he materials thalt can be
used. [If the lannel and webbing bands are not al hand,
however, sloul muslin or several layers of gauze may be
employed. Rubber plaster is liable to slip and should
nol be used.

Sinclair’s glue, being an aqueous preparation, is well
borne by the skin. It adheres firmly. Sinclair does not
shave Lhe skin bul strokes the hairs upwards in applying
the glue, which should be as warm as can be supported.
Heussner's preparalion does not slip, but il occasionally
irritales.  When using eilher glue the skin, as for all
impervious plasters, should be carefully cleaned prelimin-
arily by scrubbing with soap and waler and then remov-
ing all traces of lhe same wilth alcohol. No anliseplic
olther than alcohol or ether should be used.

Traction :

The most obvious object of traction 1s Lo overcome longi-
tudinal deformation, i. e. overlapping. Il also lo a cer-
tain extenl prevents laleral deformalion, i.e. angulation,
and if il is made in the proper direclion, namely, in thal
of the axis of the proximal fragment, the tendency to
angulation is so slight as to make ordinary fixalion un-
necessary. In fact, as has already been slated, the lime-
honoured rule of fixing the adjacent articulations no
longer holds and in most instances may be disregarded.

There are lwo main methods of producing traction;
one by a force exerled conlinuously, as by weights and
springs, the other by a force exerted momentarily, the
resultant length being retained by fixalion as in the ordin-
ary applical:on of the Thomas knee splint. In the lalter
method Lhere i1s no way of estimating the lractive force,
the only guide being the resull oblained. Theorelically
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this would seem lo be, and is thought by many lo be, the
better method. The objeclion to il is thatl it is diflficull to
mainlain what has been gained wilhoul producing dis-
comforl. Ior instance, taking the Thomas splint as an
example, the lenglh of the limb is maintained by allaching
Lhe Lraction straps to the distal end of the splint and con-
sequently conlinuous pressure is exerled by the upper part
of the splint against the pelvis. This pressure is some-
limes insupporlable. To avoid il a weight may be al-
tached to the end of the splint by means ol a cord running
over a pulley, thus substituting aclive tracltion for the
passive traclion of the Thomas splinl proper; or Lthe same
resull can be accomplished by attaching the splint to a
fixed point and using the weight of the palient (the bed
being inclined), as practised by Sinelair. By using the
Thomas splint in the manner deseribed ils great advanlage
of being a sell-conlained traclion splint permilling the
patient to be moved, as for operations or X-rays, is re-
lained, and at the same time the objection of conslant pres-
sure against the pelvis is obviated. If the Thomas splinl
is used by itself, withoul lraclion on the whole splint, care
should be taken, in tighltening the traction [rom time to
time, not to over-siretch the limb and thus ruin Lhe knee-
joint.  This may easily happen on accounl of the impos-
sibility ol gauging the amount of traction employed. The
loose, weak knees so often observed in convalescenls
after fracture of the femur can be largely avoided by due
regard lo the principles involved. Many surgeons commil
the error, when using weighls, of commencing with a
comparalively small one and adding to it until the desired
effect 1s produced; not realising thal, on accounl of the
process of repair, each day makes the reduction in-
ereasingly difficult. In this manner the weight is in-
creased (o an inordinale amount and continued for an
unnecessary length of time. Consequently, il the traclion
is made through a joinl, the ligamenls will be gradually
stretched and the joint may be irreparably damaged. The
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correct method is to use a weight sufficient to reduce the
fracture in the first two hours and to then decrease it to
the amount just necessary to mainlain the position. If
traction 1s applied in this way little trouble will be exper-
ienced in regard to the joints.

Traction by means of elastics and springs is difficult
to control, is not well borne, and is in general unsatis-
faclory.

Radiographic control :

[l is impossible to treal fractures properly and intelli-
gently without frequent radiographic observations. This
is particularly true of gunshot fractures because of the
[requent dressings thal are often necessary and that cause
disturbance of the mechanical trealment.

Radiographs should be taken directly after the splinls
and apparatus have been applied and as oflen as is neces-
sary to verify the position and observe the course of repair.

It 1s unwise and impracticable to move the patient to
the X-ray room, and there should therefore be a portable
apparalus in every fracture service. In hospitals where
Lhere are large wards near the radiographic department
wires may be carried from Lhe lalterand extended through-
oul the length of the wards, and to these the X-ray
lube may be directly connecled.

Nerve lesions :

All cases of fracture should be carefully examined for
injuries to the nerves before the anaesthelic is given for
the primary operation, so that they may be sutured if
possible al thatl time. -

Due care must be talken in the after trealment of these
cases to prevenl deformation, contractures and trophic
disturbances such as pressure sores.

When there is a lesion of the musculo-spiral nerve the
hand must be kept in the position of dorsiflexion so that
the Hlexor muscles may function. For this purpose, espe-
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cially during convalescence, the Jones cock-up splint is
excellent : it bandages Lo the flexor surface of the forearm.
Another good cock-up splinl may be made of thin sheel
melal placed on the dorsum of the forearm and wrist and
reaching just to the heads of the melacarpals. A narrow
band at the end of this passes across the palm, holding
the hand up. This band does not'interfere so much in
grasping objecls as the splint placed on the flexor surface.
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SPECIAL FRACTURES






CIHHAPTER |

DIAPHYSEAL FRACTURES

Clavicle and Scapula.

I'ractures of the clavicle and scapula, when nol involv-
ing the shoulder joint, are treated as in civil praclice.
Either the Sayre, or the sling and body bandage may he
used. Il 18 often impossible to use a typical method on
account of the position of the wounds.

The chief complications of these fractures are injuries
lo the lung, brachial plexus and subclavian vessels.

Humerus.
Transport :

Three splints are furnished by the Red Cross for splint-
ing the humerus for transport. These are, in order of
preference : Murray’s hinged modification of the Thomas
traction arm splint (Fig. 12 A), the Thomas traction arm
splint (Fig. 12 B), and Jones" humerus traction splint
(Fig. 15). The unmodified Thomas splint would be bes!
were il nol for the difficulty of transporling a man with
his arm exlended al right angles Lo his body.

Neither the Murray modification nor the Jones splini
afford abduction, and this is an objection to their use for
the continued treatmentl of high fraclures. The Jones is
a right and left splint and, moreover, several sizes are
necessary.
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Failing these splints a fractured humerus may be lrans-

ported salislactorily for a short distance by using a sling

and body bandage, provided that the axilla gnd side are

well padded and that some form of coaptalion splint is

used lo prevent angulation.

In both the Thomas splint and Murray’s modification,

Fic. 12.

A. Murrayv’s modilication of the Thomas traction arm splint.  The bars are
hinged Lo Lhe ring. Lhus allowing the arm to hang by patienl’s side.
B. The Thomas traclion arm splint.

traction is made wilh the arm and forearm in a straight
line, i. e. wilh the elbow exlended. It should bhe effecled
by means ol adhesive straps allached lo Lhe skin of the
forearm. In case Lhese cannol be applied, as, for inslance,
when there are wounds of the forearm, a clove hileh may
he taken with a bandage aboul a heavy dressing of cotlon
placed on the wrist. In ecither case the straps or Lhe
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extremilies of the bandage are lied to the end of the
splint alter having been first placed one over and the
olher under the bars. Traction is then made by lwisling,
by means of a short stick (Spanish windlass).

In using the Jones humerus splint traclion is supposed

s

& .K'L-Iu..rﬁ-ﬁ “ﬂ- ;I

Fic. 15. — The Jones traclion humerus splinl.

to be effected by adhesive straps altlached to the skin of
the arm, the elbow being flexed; bul in fractures ol the
lower part of the humerus the straps obviously caunol
be used, and a hitch must be laken aboutl the elbow
with a bandage. All such hitches must be pinned iu
order Lo prevent their drawing tight and constricting the
parts.

-



e

a0 GUN-SHOT FRACTURES OF THE EXTREMITIES.

Operative treatment :

Should be conducted as laid down for [raclures in
general. When operaled on before infection is established
the musculo-spiral nerve, if divided, should be sulured.

Mechanical treatment :
Much ingenuily has been expended in devising ambula-

tory splints for fractures of the

-ub,‘

humerus, bul none of them fulfil i *

Hj

MI”HH g
_, 1& i!.

Fig. 14. — Thomas Lraction arm splint used as an ambulalory splint. Ab-
duclion is maintained by bending another Thomas splint Lo form &
support.

all the requirements. though they may render excellent
service alter union has commenced and deformation is
no longer likely to occur.

Fractures of the upper half of the bone should be treated
by traction, rotation oul and abduction, according Lo the
site.  Fraclures of the surgical neck usually require
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extreme abduction and rotation out (Fig. 19). This posi-
tion brings the hand to a level above (hatl of the head —
a position extremely difficult to maintain with an ambu-
latory apparalus.

Fractures of the lower half do not, as a rule, require
abduclion and external rotation, and could be satisfac-
torily treated with the Jones splint were it not for the diffi-
cully of arranging the traclion in presence of low wounds
and of keeping the splint in place. The Thomas splint

FiG. 15. — Thomas traction arm splint used for bed trealment of fracture of
the humerus. ‘Traction is made by twisling the bands by means of a nail.
The splint may be suspended as shown, or at ils extremity alone.

can be employed for any fracture, and may be used as an
ambulatory splint when supported as shown in fig. 14;
but when it is utilised the patient is generally kepl in bed
and the end of the splint suspended (Fig. 15). The objec-
tion Lo the Thomas splint and its modifications is that the
elbow is kept fixedly extended and Lraction made through
it, and on account of the resulting stiffness the period of
convalescence is greally lengthened by Lhe lime necessary
to restore the motion of the joint. Moreover, the ring
interferes with the dressings when the wounds are in the
neighbourhood of the shoulder.
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Fic. 16. — Principles of suspension and traction for fractures of the
humerus :

A. High fracture of the humerus for which adhesive strips can be used for
traction.

On the other hand, trealment by suspension and trac-
tion (without any splint), as carried oul on the author’s
service during the past three vears, is adapted to all
fractures of the humerus, including those entering the
shoulder and elbow (Figs. 16, 17, 18 and 19). As mosl cases
require abduction of the arm, the forearm and arm are
suspended in different planes in relation to the longilu-
dinal axis of the bed, so thal two longitudinal bars must
be used, the forearm being suspended to the outer. The
distance between the suspending bars is regulated to
conform with the desired abduction and the outward
rolation of the lower fragment.

Traction must always be made in the axis of the upper
fracment. The posilion of the latter depends upon the
site of fracture and the preservation of Lhe attachments
of the muscles, and varies greatly. Its exact situation
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Fig. 16 his. — B. Low [raclure for which adhesive sirips cannot be used.
In this case a band is placed about the arm in the manner shown ; in order
to prevent ils slipping, and to keep the traction in the axis of the humerus.
the ends of the band are crossed over in front and pinned on each side of
Lhe forearm. IL may be placed direclly over the dressing covering the
wound; when Lhere is no wound dressing a thick piece ol cotlon should
be placed under it, but for the sake of clearness neilher dressing nor
cotlon has been shown in the drawing. The spreaders which should be
used to prevent pressure of Lhe band on Lhe epicondyles have also been
omitted from the drawing.

can only be delermined by means of X-rays; the apparatus
for treatment should be adjusted until the lower [ragment
is in line with the upper fragment. Generally speaking,
the higher the fracture the greater the abduction and
outward rotation of the upper fragment. Inrare cases the
pectoral may adducl the upper fragment and the deltoid
draw the lower fragment upward on ils outer aspect.

In the lower fractures traction may usually be made in
Lhe axis of the bed and the traction pulley attached to a
cross bar on the frame at the foolt of the bed. If more
abduction is necessary the method illustraled in fig. 18
may be used. By this device any desired abduction can



Fi1G. 17. — Method of suspension [or fraclure of the humerus or elbow.
Nole the use of two bars over the arm, the exlernal one being emploved Lo
support Lthe forearm and to maintain the abduclion and external rotation ol
the lower fragment. The traction has been omilled from the drawing.



Fic. 18. — A simple melhod for producing traction and at the same Lime
reculaling abduction. The pulley for the weight is altached to an upright
fixed at the end of a rough unplaned hoard which i slipped in under the

maltress. The desired abduction is ebtained by adjustling the position ol

lhe hoard.
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be obtained except for fractures of the surgical neck, in
which the fractured surface of the upper fragment may
look almost directly upward. In these fractures the
arrangement illustrated in Fig. 19 has been found efficient
and surprisingly comfortable. _

The weighl necessary for traction varies wilh the mus-
culature of the arm. It is generally from 1500 to
2000 grammes.

[f no direct suspension of the arm is made the fragments
tend to bow backwards. To prevenl this a broad sling.
nearly equal:in width to the length of the humerus, is
placed under the arm, which is then suspended as shown
in Figs. 17 and 18. By using two narrow slings il is pos-
sible to vary the suspending force on each fragmenl as
desired; this is often an advantage, bul it necessilales
careful altenlion as Tegards the position of the slings and
the weight allached Lo each, and for this reason a single,
broad sling is more praclical. This should be altached
lo a stick as long as its width to prevent it from wrinkling.
Eyelels made in the ends of the sling slip over hooks on
the stick and permit il lo be easily undone for dressing
purposes.

The weight attached to the sling should just balance
Lhal of the arm proper, while the amount attached to the
forearm should correspond lo the weight of the latter.
I a heavier weight be applied to the forearm the frag-
menls will tend to bow backwards, and conversely, if the
weight be lighter they will tend to bow forwards. About
1500 grammes are necessary for each (1. e. arm and
forearm).

The slings may be made of Canton flannel backed wilh
muslin to give them rigidity and prevent wrinkling, bul
when continued irrigation or wet dressings are employved
they are best made of rubber sheeling.

The method of arranging the adhesive strips for suspen-
sion of the forearm is shown in Fig. 16. The strips are
applied to the sides of the limb and musl not overlap



Fic. 19. — Posilion of extreme abduction and exfernal rolalion
necessary in the lreatment of some fractures at the surgical
neck of the humerus.
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(i. e. encirele it) on account of the danger of constriclion
in Lthe event of swelling of the member. The pieces of
webbing attached to them are fastened by buckles lo a
spreader made of thin board, 0.125 metres (5 in.) long ><
0.10 metres (4 in.) wide, to the cenlre ol which a cord is
fixed. To the ends of Lhis spreader are altached bhands of
elastic webbing, 0.02 metres (5/4 in.) wide; these support
a round bar of wood al a height which puts it just within
reach of the lingers, so thal the patienl can pull it down
into the grasp of the hand and thus exercise the fingers
— an arrangemenl which i1s of special value il the mus-
culo-spiral nerve has been injured. ‘

Traclion lo the lower fragment of the humerus is most
efficiently made by means of adhesive or glued strips.
When wounds are present below the middle of the arm,
however, they cannot be applied unless such wounds
happen to be in the antero-posterior plane of the limb.
To overcome the diffieulty a band of muslin 0.08 metres
(5 in.) wide can be passed aboul the arm and elbow,
somewhat in the manner of the Hennequin hitch for frac-
tures of the femur. The cenlre of the band 1s applied to
the back of the arm just above the elbow, and the ends,
afler crossing in front, pass to each side of the forearm
as shown in the illustration (Fig. 16); they are then pinned
back to the middle portion of the band, so as to pass
along the sides of the elbow and bring the lraclion inlo
the axis of the humerus, as otherwise the band would
tend to force the lower fragment forward. As an alterna-
tive, a band like a wristlet may be placed just above the
elbow and side-straps atlached to it; il i1s convenient to
have these made so that they can be laced on. Either
varicly may be placed direclly over the dressing on the
wound, bul if such dressing does nol exlend lo the elbow
the latter should be well padded with absorbent cotion.

Palienls should be encouraged to move Lhe elbow, wrist
and fingers aclively, and they should be passively moved
and massaged daily.
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No splints of any kind are applied to the arm, and
although the patients move freely in bed, Iving down and
sitting up (even out of bed in a chair), there is no pain
and union takes place rapidly without deformity.

As soon as union is firm the patient 1s allowed to gel up
with his arm in a sling; this must be removed several
limes a day, however, and the palienl encouraged Lo exer-
cise all the motions of the shoulder and elbow joints.

In fractures trealed by suspension firm union has been
repeatedly observed within 25 days in uninfected cases,
and paltients have been able to use their arms in four
weeks from reception of the wound. In cases of delayed
union caused by loss of bone or infection there has been
no tendency to the production of pseudarthrosis, as might
be supposed would resull from the absence of fixation.
On the contrary, union has appeared to be more rapid;
which 1s explained by the preservation, during the treat-
ment, of functian and normal circulalion.

Radius and Ulna.

IFractures of the forearm are extremely difficull to Lreat.
In fractures of both bones, on account of the usual com-
minution and projection of splinters into the tissues, eross
union or inlerference of callus i1s apt to occur. Moreover,
because of the numerous muscles and tendons il 1s difficult
lo secure adequale drainage and infection may cause
lamentable loss of function from sloughing of tendons
and from cicatricial fusions.

Transport :

Murray’s modification (Fig. 12 B) of the Thomas lraclion
arm splint is the besl splint for transport. Traclion is
applied by one of the methods illustrated in fig. 21 or by
a hitch with a bandage over a collon dressing aboul the
wrist. The ends of the strips are simply passed aboul the
bars of the splint and tied to its end (as already deseribed

Ll
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for fractures of the humerus), and the traction is tightened
by twisting the strips. The traction should be arranged
so as to keep the hand supinated. A bandage is placed
aboul the splint and arm.

Operative treatment :

Fractures of the radius and ulna, although not so dan-
gerous to life as others, are the most dangerous of all as
regards loss of function. The losing of the use of a hand
is much more serious than that of a leg, and the surgeon
must not only aim al preserving a forearm and hand but
al preserving their funclions also; this cannol be the case
iIf all the tendons and nerves are embedded ina cicatricial
mass, and such fractures should therefore receive Lhe
earliest possible allenlion in order lo avoid infection.
Rifle ball fractures with punclate orifices are the only
ones which should not be operated upon.

Were it nol for the fael that non-union of these bones
is common after reseclion, primitive resection of their
fractures would have fuller indications than in the case
of breakage of any other diaphysis. '

When operaling before the establishment of infeclion
the incisions should be free and the dissection carefully
carried down belween the muscles and tendons. All
fragments driven into the muscles must be carefully
sought for and removed, and those which have remained
atlached should be pressed back into place if possible.
The muscles and tendons should be trimmed and repaired,
or cross sutured if long segments have been deslroyed.
Fine chromicised gut should be used: plain catgut will
not hold, and heavy chromicised gut will have to be
removed if suppuration should occur. Nerves should be
sutured 1if possible. The wounds should be partially
closed; tight suluring of the fascia must be avoided.
Drainage tubes should never be used, as they produce
sloughing of the tendons by pressure.

When infection 1s already eslablished the operation
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should be confined lo providing drainage and removing
detached bone and foreign bodies, especially clothing.
Projectiles themselves do not provoke suppuration unless
elothing is attached to them, and therefore, if they are
small and not easily localed, the operation should not be
prolonged to find them. For drains vaselined gauze should
be used.

Mechanical treatment :

Traction is exceedingly important in the treatment of
fractures of the radius and ulna, even when only one bone
is broken. This is especially true of fractures of the
lower part of the radius, as in these cases abduction of
the hand due to shortening of the radius is apt to oceur,
causing marked loss of function.

It is wiser Lo lreat these patients in bed until repair is
well advanced, particularly if the fracture is infected.
By keeping the palient in a reclining position, with the
arm and forearm suspended, the ecirculation is greatly
improved and repair hastened.

The entire limb may be placed in a Thomas arm splint
and suspended. It will be found better to use in-
dependent traction by weight and pulley (Fig. 21) than to
attach the traction strips to the splint, as in Lhe lalter
case the arm will have to rest at right angles Lo the body.
On account of the carrying angle of the elbow, il is
usually advisable to bend the Thomas splint at the elbow
(Fig. 20). The Jones humerus traclion splint may be
used instead of the bent Thomas, but it generally needs
considerable re-bending and adjustment.

The simple cradle shown in Figs. 21 and 25 C has heen
found satisfactory. It consists of two parallel steel rods,
0.009 metres (5/8 in.) thick and 0.40 metres (16 in.) long,
fastened  together by two bows of rod 0.004 metres
(3/16 in.) thick, so that the distance between the parallels
is about 0.15 metres (6 in.). This distance can be easily
regulated by bending the bows.
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No matter what splint is used the forearm is supported
in the same manner as for the lower extremily, on pieces
of 10 centimetre (4 in.) flannel bandage doubled across
the bars and faslened al one side wilth eclips or pins.
When wel dressings are used these bands should be made
ol perforated rubber sheet-
ing. Care should be taken
Lo keep such bands or slings
taut and smooth so that the
limb is evenly supported.

Traction is effecled by
means of glued or adhesive

Fig. 20. — Method of using bent Thomas traction arm splint for Lreating
fractures of the radius and ulna. Traclion is made by a glove glued to the
hand; and counter-traction furnished by a band around the arm and splint
just above Lhe elbow.

strips (Fig. 21 A), or by Sinclair’s method of glueing a
colton glove on to the hand (IFig. 21 B). This clever and
very salisfaclory arrangement consists of an ordinary
cotton glove to which small curlain rings are altached ai
the lips of the fingers by means of collon tape, the latler
being sewn along the entire length of the fingers to re-
inforce them. A narrow cord is then laced through the



DIAPHYSEAL FRACTURES. 63

rings and over a round stick which acls as a spreader and
thus equalises the lension on the fingers. The spreaders
should be long enough to engage with the bars of the
splint, so as lo prevent Lhe hand from turning and lo
maintain it in supination.

Counter-traction is provided for, when the bent elbow

Fic. 21. — Suspension cradle for [raclures of the radius and ulna, and
methods of inslalling lraclion and counter-traclion.

A. Traction by means of glued or adhesive strips for high fraclures. A
:-c[nrcznl{;r 1= used, to which Lhe traclion :-;trip:-; are attached,

B. Sinclair's method of nusing a collon glove glued to the hand. Nole the
mannper of altaching the rings to Lhe lingers of the glove by means of
colton Lape, and the equalising of tension by lacing Lhe cord through Lhe
rings and over the spreader. Counter-traction is made by Lhe band
hiteched about the forearm at Lthe bend ol the elbow, The dressing of
cotton which should be placed under this band has been omitted from the
skeblch fordthe sake of clearness.

position is adopled, by a hiteh aboul the forearm at Lhe
bend of the elbow and over a collon dressing, as shown
in Fig. 21; or, when a benl Thomas splint is used, by
altaching the .cord directly to the splint. A weight of



(i GUN-SHOT FRACTURES OF THE EXTREMITIES.
from 1000 to 1500 grammes is usually sufficient for
lraction.

T'he coneensus of opinion is in favour of trealing frac-
tures of the forearm and particularly t ose of the radius,
with the hand in full supination, both on account of the
danger of cross union and because the movement of pron-

Fig. 22. — Van de Veld's splint for fractures of the forearm.

ation is then more easily acquired in case lof incomplele
ankylosis of the radio-ulnar arlticulation. The hand is
much more useful in the supinaled position, since it is
brought into the pronated position by abduction of the
elbow. This last point must be borne in mind during the
treatment of the fracture in order that the mistake may
be avoided of over-supinating the hand when suspending
the arm with the elbow abducted from the body; for,
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when the arm is abducted to a right angle, the hand is
in full supination when the thumb is poinling upward and
the palm is directed mesally.

When repair is well under way and the condilion of the
wound permits, an ambulatory splint is desirable. [If
traction is slill necessary a bent Thomas arm splint may

Fig. 23. — Sinclair's splint for fracture of the lorearm.

be used and the traclion cords attached to the end of the
splint (Fig. 20), In this case it is well to use an clastic
cord lo take up the slack of the bandages which faslen
the arm mmlo the splint. When traction is no longer
required Lhe best splints are then Lthe Van de Veld and
Sinclair (Figs. 22 and 25). These are alike in principle,
The Van de Veld consists of two pieces of wooden splint
board, of which one lies on the palmar aspect of the

9
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forearm and Lhe other on the lateral aspect of the arm.
the two being connecled by an adjustable metal hinge al
the elbow. The Sinclair is made of metal, and the two
pieces are fastened logether by a curved rod.  With bolh,
pronation is prevented by the arm piece being on the
oulside of the arm.

Circular plasler splints should never be used for frac-
tures of the forearm because the cireular turns draw the
bones together.

Repair is fairly rapid in fractures of the forearm, and
the bones should unite within three or four weeks. 1Itis
exceedingly imporlant that the fingers be moved Lwice
daily throughout treatment, and the splints should never
pass bevond the heads of the melacarpals. Active mo-
tion of the fingers must also be encouraged; a few days
of fixation often produce irreparable stiflness.

Metacarpus and Phalanges.

Gunshol fraclures of these small bones are nearly
always accompanied by loss of substance and, in the
case ol Lhe phalanges, generally demand amputation. In
some inslances resection of portions of the hand is neces-
sary. Such operations are alypical and cannol be de-
seribed. In general, on account ol the serious aggra-
vation of the wounds by infection, it is wise to remove
all lacerated lissues and slrive for asepsis; by acling in
this way plastic operalions and tendon sulures mav be
successful which could never be performed later. ‘

In cases not needing resection, fractures of the mela-
carpals may be trealed by bandaging the hand over a
rubber ball a little larger than the ordinary tennis ball.
Some cases are benefited by traclion; this can be al-
lached by glueing on glove fingers (Fig. 21) and placing
the arm in one of the traction splints for the forearm.
When traction is employed the hand should be supported
on a ball in order Lo preserve Lthe normal curve of the bone.
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Femur.

Gunshol fractures of the femur are the mosl serious of
all fraclures of the limbs. The mortality is high : firstly,
from hemorrhage and shock; secondly, from acule infec-
lion (particularly gas gangrene);
and thirdly, from chronic sepsis
and its complications. In all cases
convalescence is long and average
resulls are poor.

Transport :

Traction during transport is ab-
solutely essential. The Thomas
traction leg splint (Fig. 24), or the
half ring modificalion (Fig. 25 A)
should be used. The ring of the
regular Thomas splint is passed
over the limb, and for this reason
1s made much larger than that of
the ambulatory splint'. The half-
ring model is applied to the back
of the limb and is held in place by
a strap which passes over Lhe groin.
Ordinarily three sizes of Lhe regular
Thomas splinl are furnished, bul
only one size of Lthe half ring mo-
dilicalion is supplied.

For transportation from Lhe field = _

; ; Fic. 2f. — Thomas lraction
the splints are applied over the leg splint.
clothing and before the wounds are
dressed. Traclion is then atlached to the fool. over the
boot, either by means of the gailer which is issued with
the splint, or, beller, by Pouliquen’s method of using
a bandage, as lollows : — 2 lengths of 0.075 metres (3 in.)

1. Page §b.
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bandage, each 1 metre long, are applied lo the ankle by
the middle of each, one to one side of the ankle, the other
to the other side; the ends are then carried across the
fool, one in fronl over the instep and the olher behind
over lhe heel : when drawn upon the ends hug the foot
snugly and do not slip. The ends of the gaiter straps or
of the bandage are passed over and under the bars, and

tied about the notch al the end of the splint. In tyving

A. Keller's half-ring modification of the Thomas traction leg splint. On
account of the hinge Lhe splinl can be used for either limb.

B. Hodgen's leg splint.

C. Frame used for suspension of fraclure of the forcarm.

them the full strenglh of the surgeon must be exerled
in order lo crowd the ring well up against the pelvis and
pull the leg down into the splint. If the traclion is
insufficient a stick or nail a little longer than the width
of the splint should be passed between the straps at the
end of 1t and twisted in the manner of the Spanish wind-
lass. The clolthing is then cul from aboul the wounds
and they are dressed. A piece of coaptation or wire
splinting is placed behind the limb (Fig. 27), care being
taken to pad it well at the back of the knee. By laking
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hitches with a bandage about the bars of the Thomas
splint, a sorlt of sling suspension is formed and at the
same time the leg is prevenled from moving forward in
the splint. Several lurns of the bandage should he
passed around both splint and limb, as shown in the illus-
tration. and a figure of eight made about the fool so as to
support il comfortably. On the stretcher the limb should

Fig. 26. — Method of attaching end of splint to stretcher suspension. If the
patient is to be transporled in a Ford ambulance the slrelcher suspension
mus=l be placed over the middle of the leg s0 as to raise the fool above the
tail board of the car. (From the British Army Instruclions).

be suspended as shown in Figs. 26 and 27. If the patient
is to be evacualed in a Ford ambulance the stretcher sus-
pension must be placed over lhe middle of the leg n
order to raise the foot enough lo clear the lailboard of
the car.

Tractlion by the gaiter or by a hilch over the boot is
merely provisional, however, and only to be employed for
short trips. The use of Lhe gaiter, even wilh a heavy
colton dressing under il, is unsatisfactory for the strong
lension necessary for fractures of the thigh, as it is apt to
cause pressure sores, especially above the heel. Al the
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time of operation permanent traction for treatment should
be provided. This may be applied by means of adhesive
or glued strapping, the Codavilla pin or the Ransoholl
tongs; bul if the patient i1s lo be evacuated agam strap-
ping must be used.

If wolinds preclude the use of the Thomas splint in the
case ol high fractures, the long Liston splint should be

Fig. 27. — Method of applying the Thomas traction leg splint. The splint
is passed over the clothing and the traction is applied before the wound
is dressed. The clothing is then cut from the region of the wound: it is
dressed, and a doaplation splint, well padded under the knee, is placed
behind the limb. The bandage is then applied so as to prevent anv motion
of the limb either backward or forward, and to form a fizure of eight aboul
the fool. The end of the splint is hung Lo the slrelcher suspension so as
Lo prevenl laleral swaying. (From the British Army Inslructions).

employed. There 1s no provision in the Liston splint, as
supplied. for traction, but this can be provided by al-
laching Lhe fool to the lower end of the splint and then
taking up the countertraction by passing a padded cord
from the upper end between the thighs as a perineal band.
IFailing the Liston splint the same object may be altained
by ulilising one side of a Bradford frame or a strelcher pole.
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The combination of the long Liston splint and the
Delorme aluminium gulter splint with traction, devised
by Pouliquen, is exltremely efficient for lransport as il
provides both fixalion and traction.

When a patient with fracture of the femur has o be
~evacuated after the primary operation, a Thomas splint
should be used and the traction sirapping freshly and
carefully arranged. A wire fool piece as shown in Iig. 27
(bul reversed) should be applied to the splint and the fool
bandaged to it, in order to prevent foot drop. The slings
and bandages about the splint must be very carefully
adjusled so as lo avoid, in so far as possible, the slightest
motion alt the site of fracture. It is extremely unwise lo
lransporl these cases before union has commenced, as the
slightest fresh traumalism (so easily caused) may light up
infection.

Occasionally 1l may seem best to use plasler of Paris
splinting for transport, particularly in cases of high frac-
ture and fracture of the neck in which a position of
abduction should be maintained. These splints are diffi-
cult to put on and must be accurale lo be efficient. In
order to maintain abduction the pelvis must be fixed and
the sound limb therefore included in the splint, and the
latter should also extend up over the lower ribs on each
side of the body. To avoid the suffering caused lo the
patient by keeping him loo long on the pelvic rest, it 1s
wise Lo cul out forms of fifteen to twenly Lhicknesses of
crinoline for the parts of the splint which must be strong-
est (1. e. one piece for the abdomen, groin and anterior
parts of the thigh, and anolher and longer piece for the
side of the body, outer side of the thigh and the leg).
These forms should be impregnated with plasler cream
and bandaged on with the ordinary plaster bandages. It
is well to bandage in a ecross stick to keep the thighs apart.
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Operative treatment :

Amputation. — As the function of the lower exlremity
is essenlially that of weight bearing, unless there is hope
of relaining a strong limb 1f is wiser to amputate than lo
run the risk of a prolonged and often stormy convales-
cence. Consequently the surgeon should not take
chances in fractures of the thigh that would be perfectly
justifiable in fractures of the upper extremily, the preserva-
lion of the slightest portion of which is of value.

The indications for amputation may be divided into two
groups : Lhe first, for immediate amputation: the second,
for amputation afler infection has become established.
Immediate amputation should be done for (1) exlen-
sive loss of groups of muscles, especially if the scialic
nerve is severed; (2) division of both femoral and in-
lernal saphenous veins; (5) excessive comminution of the
agreater portion of the shaft — 20 cenlimetres or more,
‘4) shock, when it is deemed that the patient will not
survive Lhe primary operation described below, since
ampulation is shorter and less shocking and the conva-
lescence quicker. The indicatlions for ampulation in the
case of established infection are (1) injury to the femoral
arlery or vein requiring ligation, (2) gas gangrene when
more than one group of muscles is extensively involved,
(5) exlensive [racture ol the diaphysis communicaling
with the knee joint when the latter is also suppuraling,
(4) multiple wounds threatening life, (5) incurable chronic
osteomyelitis. The drifting policy should not be followed
in seplic cases; amputalion should be done before visceral
degeneration takes place.

Primary Operations. — The primary operation is long
and severe, and the palient must have recovered from
shock before it is underlaken. Nitrous oxide oxygen
anaesthesia should be used. The wounds should be en-
larged so as lo oblain free access {o their deepest parts -
lransverse incisions should be avoided if possible. Flexior
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of the thigh on the pelvis relaxes the muscles and facili-
lates retraction. The danger of infeclion is largely due
lo the exlensive destruction of muscles and consequently
greal care musl be taken to remove all devilalised tissue.
Greater atlention than usual should be paid to the per-
fection of haemoslasis on account of the depth of the
wounds and the consequent danger of retention of blood.

Dependent counter-drainage should be provided in all
operated fractures. 'The drainage incision should be
made al the outer border of the biceps and should extend
lo above the site of fracture. =o as to avoid pocketing
when the thigh is flexed.

- Immediale sulure of the wounds is nol to be recom-
mended except in selected cases. Up lo the time of wril-
ing primary sulure of the wounds has succeeded in only
aboul 15 per cent. of fractures of the femur. They should
be left for delayed primary or secondary suture.

Mechanical treatment :

Splints. — The splints furnished for treatment of frac-
lures of the femur are the Thomas leg traction, the
half-ring Thomas (already described) and the Hodgens
(Fig. 25 B]. This lalter is essenlially a suspension splint,
and 1s right and left. The angle at the knee may be
changed by bending to suit the requirements of individual
cases. The splint is shown in place in Figs. 28 and 55.
The suspension cords are arranged in two sels; the proxi-
mal cord passes upward and across the patient to the head
frame on the opposile side, prevenling the patient from
sliding and the splint from tilting. It 1s usually belter
balanced il the distal cords are attached one approxi-
mately opposite the malleoli and the other just proximal to
the knee. The main cords should be attached to the
bridles by knots that cannot slip, as otherwise the splint
may rolate. Hodgen’s splint is well adapted for treat-
ment of high fractures of the femur in which the wounds
preclude the use of the Thomas. Ilis more apl lo become
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displaced than the Thomas and half-ring splints, in which
the ring helps greally in keeping the apparatus in posilion,
and when in use much attention has to be given to the sling
bands at the proximal end to keep them taut and in place.

Either the Thomas full ring or half-ring splinl&'; may be
employed, though the latter will be found to be the more
convenienl. The bars may be bent at the knee to suit the
requiremeflls of the case. Even when treating a fracture
in the straight position of the limb, as in Fig. 29, the bars
should be benl lto about 160°. This angulation aids in
prevenling the knee from sagging backward and in main-
taining the nermal anterior bowing of the femur.

The Thomas splints possess Lhe greal advantage of
inlrinsically mainlaining traction. Ordinarily, during
ireatment, this fealure is not made use of, traction being
applied to the end of the splint in order to prevent the
painful counter-pressure of the ring and for other reasons
to be mentioned later'; but if it should be necessary to
remove the palient from his bed, as, for instance. fer a
radiogram when no portable apparalus is available, or for
operation or evacualion, lraction may be kepl up by
simply lwisting the traction straps. The Thomas splint,
therefore, should be used in preference to any other if the
hospital does not possess a porlable radiographic oulfit or
if there is a possibility of having to evacuate lhe patienl
before consolidation of his fracture.

The weight for suspension should just balance that of
the limb and consequently varies with the case.

In some instances the sound limb may have to be sus-
pended in abduction in order to maintain abduction in the
injured one ; although. ordinarily, the patient can be pre-
vented from occupying a position in the axis of the frac-
tured bone by a band about his body fastened lo the
opposite side of the bed.  When both limbs are suspended,
or when the patient has to be raised high up to give
access Lo wounds of the buttock, a sling made of one of

1. Page 83.



Fig. 28. — Method of trealing high fractures of the femur with the Hodgens
splint and traction by the Codavilla (Steinmann) pin or Besley tongs. Ab-
duction is oblained by placing the pulley for the traction cord on an oul-
rider, and outward rotalion by lilling the splinl.

The suspension attachment for preventing fool-drop has nol been drawn.
(The more proximal of the distal suspension cords should have been al-
lached Lo the splint at the proximal side of the knee).
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Lhe bands for the Bradford frame should be passed under
the body. A slick to act as a spreader is fastened to each
end of the sling, and cords are allached to the stick by
means of stout hecoks. These cords pass over pulleys on
Lhe longitudinal bars to counterpoises. The patient, by
pulling on Lhe latter (which he can do readily himself} can
he suspended clear of the bed without changing the rela-
Live position of the limbs, which, since they are counter-
poised, go up also (Fig.50). This is even more convenient
than an apparatus by which the enlire palient is sus-
pended. such as the hammock devised by Sinclair.

Counlterpoised suspension of the limb, such as has been
described, is much saler and more comfortable for the
patient than fixed suspension. . It is well lo suspend the
limb to a lrolley (as illustrated in the cuts) which, even if
nol aulomalie, is easily shifted by the atlendant when the
palient changes his posilion in the bed.

Footdrop. — Support of some kind must be provided
for the fool in treating all fractures of the lower extrem-
ily. This may be allached to the splintl itself, bul on
account ol the variations in the length of the limb due Lo
the influence of traction a fixed support 1s unsatisfactory.

The arrangement, shown in figures 29, 51 A et B, and
ao has given greal salisfaction. It consists of a piece of
Canton fannel, or several thicknesses of gauze, glued to
the sole of the fool and extending beyond the ends of the
toes. From this end a cord passes upward and cephalad
over a pulley on the trolley to a weight of 500 grammes.
This holds up the foot without fixing the ankle, which the
palient is islructed to move allrequent intervals. When
the limb 1s Lo be putin a position of oulward rotation, the
malerial should be glued on the sole obliquely, so that
the cord passes up at the mesal aspect of the great toe.

Traction. — One of the most important and vexing
problems is the best manner ol applying traction. Broad-
Iy speaking, there are three methods:the choice between
which 1s generally limited by the position of the frac-
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Fre. 20, — Method of treating high fractures of the femur with the half-ring
‘Thomas splint. Nole the manner of obtaining abduction and fexion al
the hip, also the attachment to prevent fool drop. The traclion weight is
not applied diveetly Lo the traction straps but to the splint and con
sequently draws the latler away from the tuberosily of the ischinm. The
traclion straps are also attached to the splint and hold it in place.
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ture, the size and location of the wounds complicaling il,
and the occurrence of other wounds or fractures in the
same limb. The first and most common method is to
attach the tractive force Lo the skin, either by applying
bands of Canton flannel or of gauze by means ol Sinclair's
or Heussner's glue!, or, betler, by using the well known
moleskin or diachylon plaster. Ordinary adhesive plaster
15 valueless on account of ils slipping. When moleskin
plaster is used the end of each band is cut into three
strips — a wide central piece which is applied straight,
and two lateral narrow bands which are applied in oppos-
ing spirals avoiding the front and back of the knee. The
bands are adjusted from just above the ankle to above the
kknee if possible.  Sinclair prefers glueing the slrips only
as far as the knee (vide infra). The chief disadvantages
of this method are : that the knee musl be kept in an
extended position, thal the force 1s applied mainly through
the ligaments of the knee (which become slretched and
thus entail a longer convalescence), and that irritation of
the skin (more olten observed in infected cases) is caused.
The bands cannol be applied solely to the thigh above the
knee because the tractive force is then chiefly transmitted
by the skin and fascia to the pelvis. The advantages of
bands are their cheapness. safely and ease ol applicalion.

The second method is to make traction on the bones
themselves.  This is accomplished directly by Ransohofl’s
tongs (Fig. 52) or the Codavilla pin (Fig. 28) through the
condyles of the femur; and indirectly by the Codavilla pin
through the head of the tibia or the os caleis, or by the
stirrup of Finochietto (Fig. 51 C), which is a steel band
passed over the os caleis in front of the tendo-achillis,
The use of the Codavilla pin or the Ransohofl longs
through the condyles of the femur is the most perfeet of
all methods because it permits the placing of the limb in
an absolutely correct posilion and acts directly upon the
fragment without fixing or mjuring the knee. With it

1. Page 59.
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Fig, 30, — Melhod of suspension for fractures of both femora, showing
svstem= of applyving additlional suspension at the sile of fracture in order
lo prevent backward angulation of the fragments, and also a method of
counlerpoizirg Lhe weizht of the body in these cases.
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a weight of six kilos will produce as much effect as fifteen

Fi6. 31. — Four methods of installing teaction for fracture of the leg
With a gailer. (For the sake of clearness, Lhe collon dressing,”which
should first be placed about the ankle, has been omilled).
B. With traction straps.
L. With the stirrup of Finochietlo.
D. With Sinclair's skate.

A.
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kilos attached by the ordinary adhesive bands. The
objection to il is the fear of infeclion al the site of the
pin or tongs, especially in infected fractures, bul present
experience seems Lo prove that the longs at least may be
employed with impunity. The Codavilla pin may be used
through the head of the tibia with equal efficiency, and
additional injury to the femur is thus avoided, but this
syslem has the disadvanlage of stretching the ligamenls
of the knee. By using the Codavilla pin through the os
caleis, or Finochiello’s slirrup, no advanlage is gained

Fi6. 52. — Ransoholl's tongs.

over lhe adhesive band method excepl those of direct
action on the skeleton and avoidance of irritalion o the
skin, bul one of them may be employed when wounds of
the leg prevent the use of any other method.

In the third method of effecting Llraclion Lhe knee is
strongly flexed and Lhe tractive force is applied about the
latter or against the back of the calf. This is ordinarily
accomplished In two ways. By Hennequin's method
(Fig. 59) the limb is surrounded lo the height of the
middle of the thigh by a very thick dressing of non-
absorbenl cotton, bandaged on very snugly with a
narrow bandage. The knee must be kepl in flexion while
Lhe dressing 1s applied, and it 1s well Lo pul a wel erinol-
ine or very Llhin plaster of Paris bandage over all lo
keep the dressing in place. A figure of eight hitch is
then made about the thigh and knee by means of a sheel

fi
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folded several limes so as Lo make a band 1.50 m. (60 in.)
long and at least 0.15 m. (6 in.) wide. Hennequin cul
away the mallress to allow a place for the fool, bul this s
nol necessary when the limb is slung i a wide Hodgen's
splint. Hennequin's is probably the best method for high
ractures of the femur when the Codavilla pin cannol be
used. It is obvious that il cannol be employed for low
fractures because of the interference of the bandage with
Lhe wound.

The alternative manner is to bandage the leg lo a well
[Texed Hodgens splint and malke the traction on the laltter.
This method affords access Lo wounds in the lower part
of the thigh for dressing purposes, but it has a greal
disadvantage in that it is exceedingly difficult, when it is
adopted. to malke sufficienl traction on the splint withoul
causing unbearable pressure on the call just below Lhe
bend of the knee, particularly in Lhe early part ol the
lrealment when it 1s necessary to exercise strong lraclion
lo overcome the spasm of the muscles. In the laler
slages, however, when only slight traction is required Lo
hold what has already been gained, the system is fairly
salisfactory. It will be referred to laler in describing the
lreatment of low ractures. When slrong pressure is made
against the calf, the head of the fibula should be padded
lo avoid pressure upon the peroneal nerve.

In the case of coexistant fraclures of the thigh and leg
lhe traction has to be divided, because, if enough traction
to reduce the fracture of the femur be applied below {he
fraclure of the leg, the latter will be overstretched. 1f
the fracture of the leg is low there may be room enough
above it lo glue bands by which traction for the femur
can be made, while lraction for the fracture of the leg
may be effected by one of the methods deseribed under
that heading. In such a case lhe weight placed on (he
lemur should be equivalent Lo the difference belween the
weight for the femur proper and the weight placed on the
leg. the limb beingin the straight position.  For example,



)

Fis. 55. — Hennequin's method in conjunclion with Hodgen's splint in (he
lreatment of fracture of the femur.
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if 15 kilos were the weight to be applied for the fracture
of the femur and 5 kilos for that of the leg, 10 kilos
should be placed on the straps above the leg fracture:
If there is nol enough room on Lhe leg for glued straps
and there are no wounds on the lower part of the thigh,
a collar of plaster of Paris may be placed around the
latter, carefully modelled about the condyles of the femur,
to which the traction for the femur may be allached.
This plaster should be modelled direclly on Lo the skin :
if a bandage be placed under il il is apl to become
wrinkled and cause pressure sores. In mosl cases ol
double fractute, il 1s belter, if possible, to place the limb
on a splint benlt to an angle of 155 at Lhe knee (as for
treatment of fractures of the leg — Fig. 35) and to use a
Codavilla pin or Ransohofl tongs for the traction on the
femur.

The amounl of traction for fracture of the thigh varies
with the musculature of the member, the manner In
which traction is made (whether directly upon the bone,
i. e. skelelal traction, or on the skin), and the position of
the limb. If the hip and knee are {lexed the museles
which produce overlapping are relaxed, and nol halfl as
much weight as thal required in the slraight position of
the limb is needed. If (raction is made by glued or
adhesive straps fastened to the leg and thigh the kunee
cannol be strongly flexed and much of the traclive force
is transmilled through the skin and fascia. Wilh the
knee in Lhe extended posilion a weight of 16 to 18 kilos
is usually necessary for the first few days, while with the
flexed position of the knee and with skeletal traction by
means of the Codavilla pin or Ransoholf tongs, a weight of
8 to 9 kilos is generally sufficient and may be too much,
particularly if the weight of the limb is more than
counterbalanced by the suspension weights (Fig. 28).

As has already been said, the initial traction should be
sufficient to overstretch the muscle in the first few hours
or al least in the first day. A radiograph should then be
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laken, and if the overlapping has enlirely disappeared the
weight may be diminished by one-third. Two or three
days later another radiograph should be taken, when, if
the reduction has been well maintained, the weighl may
be gradually decreased to that just sufficient to maintain
1L, as determined by frequent radiographic examinations.

Counter-traction is furnished by the weight of the
patient, the fool of the bed being raised. If traction is
made with the knee extended, the fool of the bed will
have to be raised aboul 50 cm. (12 in.); while if made
with the knee flexed, hall this distance will be found
ample.

The patient’s head and shoulders should be raised if
possible, for there 1s distinct danger of pulmonary
complications from hvpostatic congestion in feeble and
seplic cases.

When (raction is made by springs, by the use of the
Thomas splint on the Thomas principle (1. e. by twisting
Lhe traction straps), or by attaching the straps lo a post
and ulilising the weight of Lhe patienl, il is extremely
difficult, if nol impossible, to gauge and regulate the
amount of traction actually employed; the lendency is to
use too much traction over loo long a period and thereby
to endanger the integrity of the ligaments of the knee.

Late treatment :

The normal length of lime for consolidation of fraclures
of the femur 1s aboul eight weeks. Exceptionally this is
reduced, especially in comminuled. non-infected fractures,
such as those caused by rifle bullels in which the frag-
ments of bone have nol been removed. In lhese cases
firm union may be accomplished in six weeks. There
are many cases, however, in which, although consolida-
lion may occur in Lhe ordinary period, the union is weak
either from loss of substance or insufficient callus. In
other cases union is delayed, and, although apparently
firm o the examining hands, the bone will angulate
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when weight is pul upon it. This bending may be very
agradual and infrease during a period of several months :
il is more frequently observed after secondary operations
done to reduce mal-union. In such instances the callus
may be very large and give a false sense of securily.

Even if a fraclture uniles normally there is danger of
the palient’s falling and re-breaking it. Refractures of
the femur have heen so common as to make the French
Serviee de Sanlé prohibit the use of erutches.

To avoid such accidents and deformations and to permit
Lhe patient touse hislimb at the earliest possible moment,
an ambulatory splint should be fitted lo all cases. The
mosl salisfactory 1= Lhe Thomas knee splinl. In the
British army the fiting of these splints is termed
“ calipering, 7 and all fractures of the femur are © cali-
pered ” before being senl home.

The Thomas splint used for this purpose differs from
that employed for transportation and treatment in regard
lo the size of the ring, which is much smaller. The ring
must fit closely lto the thigh so that the weight, when
Lhe patlient is walking, is borne on the tuberosity of the
ischium. Eleven sizes of the splinl are necessary lo fil
all cases, the internal circumference of the bare ring
varving by inches from 16 in. lo 26 in. The size for the
average thigh has an internal circumference of 21 in..
and ten splints of this dimension will be used as againsl
nine each of 20 in. or 22 in., seven each of 191in. or 25 in.,
five each of 18 in. or 24 in., three each of 17 in., or 25 in.,
and one each of 16 in. or 26 in. In measuring for a splint
the circumference of the thigh is taken at the gluteal
fold and two inches added to it, one for the obliquily of
the ring and the other for the thickness of the padding.
The latter should be four inches in cireumference at the
imner side of the ring and taken to nolhing al Lhe culer.
The bars of the splint are made of three-ecighths inch
iron rod, and the inner bar is one-third of the internal
circumference of the ring shorler than the ouler. To
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caliper a patient the ring is slipped over the leg and
forced firmly up against the ischium, and a mark is made
on one of the bars at the level of the sole of the bare fool.
The bars are then cul off 2 1/2 inches below this mark.
The patient’s bool having been re-soled and heavily

re-heeled, the terminal 1 1/2 inches of the bars are bLenl

I'1G. ak. Delbels apparatus for ambulalory lreatment of Traclures of e

femur. (By the courtesy of M. le Médecin-Major . Leriche).
imward al a right angle and fastened into holes bored
into the heel, that on the inner side of the heel heing |
inch behind the one on the ouler side in order lo provide
for the oulward rotation of the {ool.

If angulation has occurred during the late treatment of
a fractured femur and the callus is not absolutely firm.
the Delbet splint will be found to be of distinet value.
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This splint or apparatus (Fig. 54) consisls of three melal
uprights, two of which are welded to a pelvic ring
resembling in principle that of the Thomas splint bul
incomplete, and the other altached to the ends of the ring
segmenl by means of a strap. Each uprighl consists of a
rod telescoping inlo a lube and fitled with a spiral spring
and suitable stops for regulating the tension of the
spring or blocking it. The lower ends of the rods are
embedded into a plaster collar about the lower part of the
thigh and bearing on the femoral condyles. This collar
is connecled, as shown in the illustration, by two lateral
splints, with two other collars. one just al and below the
luberosily ol the Libia, the other jusl above the ankle and
bearing on the malleoli.  The apparatus is essenlially an
ambulatory one. and Delbet’s paltients are up and walking
within a few days from receptlion of their injury. It is
used more commonly for late treatment, and the tend-
ency:-lo angulation (which is almost always oulward) can
be overcome by increasing the force of the spring on the
adductor side of the thigh.

In cases in which the callus is sofl, either the calipers
or the Delbel apparalus may have to be worn for months.

Mechanical treatment of special fractures of the femur :

Fracture of the neck of the femur. These fraclures
practically always invelve the articulation, and will be
considered later with fractures of the hip joint.

Fracture of the upper third of the femur. Such
cases are nol infrequently complicated by injury to the
pelvis.  The wounds ol the soft parts are large, or have
lo be made so in order lo explore the fracture and lo
effect drainage : they are often situated posteriorly, which
males them difficull to dress, and it is frequently impos-
sible Lo use the Thomas splint because of them. Anlero-
posterior wounds being in the region of the femoral
vessels and of the anlerior crural and sciatic nerves, large
drainage tubes should never be used in such cases. If
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additional drainage is necessary the incision should be
made behind the greal trochanter, well to the ouler side
of the scialic nerve. The position assumed by the upper
fragment is that of marked abductlion, rotation oul and
flexion. the flexion being more accenlualed when Lthe
lesser trochanler remains altached to it. To bring ihe
lower fragment effectively into line the limb should be
suspended in marked abduction and rolation oul, with
Lhe knee flexed. The best way of accomplishing Lhis is
Lo use the Codavilla pin or the Ransoholl tongs. In these
cases the best arrangement of the suspension frame is that
shown in Ilig. 28.  The necessary posilion for the limb is
best grasped by flexing one’s own hip and knee and
rolating the limh oulward, when it will- be seen Lhat Lhe
leg assumes a posilion midway belween the anlero-
posterior and transverse planes of the body, and that when
Lhe limb is well abducted the fool lies in the median plane
of the body. To maintain the splinl and limb in this
position of outward rotation, the bridles (i. e. the cords
lixed direclly to the splint and to the bights of which the
snspending cords are lied) must be arranged so that the
parts attached to the inner bar of the splint are much
shorter than those attached to the outer. Il may even be
necessary to fix a guy line to the foot and pass il over a
pulley (fastened to the opposite longitudinal bar) to a
sufficient weight. The weight for skeletal traction at
the oulsel should be about 8 kilos (18 1bs.).

When the pin or tongs cannot be used the Hennequin
method may be emploved with the limb in the same posi-
lion and a commencing weight of 10 kilos (22 lbs.)
(Fig. 535). If, for anv reason, neither the Codavilla pin
nor the Hennequin method can be used, the limb is put
on a straightened Hodgens splinl (traction being made by
straps passing well above the knee or by Lthe Finochielto
stirrup) and placed in the position ol abduclion, rotation
out and flexion al the hip. the knee of course being
exlended (Fig. 29). With this arrangement the inilial
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weighl must be at least 14 lo I8 kilos (50 to 40 Ibs.).
hecause Lhe hamstrings must be strelched and the weight
of the limb overcome.

When a straight splint is used the other mb may have
to be suspended in like abduction in order lo maintain
abduction in the injured one. This is seldom necessary,
however, when the flexed position of the knee is employed.

With all the above methods Lhe fool of the bed is ele-
vated and the patienl’s head and shoulders should be
raised on pillows.

Fracture of the middle of the femur. In these the
wounds are al the middle of the thigh and do nol interfere
materially with the use of any method except the Henne-
quin. The position assumed by the upper fragment is
abduclion if the fracture 1s above the adduclor longus in-
sertion; olherwise il is nearly slraight, moderalely flexed
and rolaled oul. These cases are the easiesl lo lreal
because the position of the fragments is conlrolled by the
lateral pressure of the muscles when slrong traction is
made.

As has been emphasized by Sinclair, due regard must
be given, in trealing all fractures of the shaft. to repro-
ducing the normal anterior curvature of Lhe femur. If
traction is applied in the axis of the bone. the best result
that can be hoped for 1s a perfectly straight bone; gener-
ally, however, a position of backward curvature will be
obtained. This 1s particularly true in fractures below
the middle of the shafl. The best way Lo overcome the
lendency of the fragments lo backward sagging, 1s to
apply the tractive force in a line below the axis of the
femur and to place a support behind the fragments so
that the pull will be made against the support, thus fore-
ing the fragments forward. This i1s accomplished by
means of a bent splint, the bend being aboul 4 em. above
the knee joint. The angle varies slightly with the case,
but should be about 160°. A Thomas splint will be found
lhe most satisfactory. The ordinary muslin or flannel
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slings are used, bul they should be doubled (partic-
ularly just below the point of fraclure) so as to afford an
unyielding support. The limb, when suspended in such
a splint, is in a position of flexion at the hip and moderale
flexion at the knee. Traclion may be made in the axis
of the leg by glued bands, in which case the splint docs
not have to be bent so much as when the tongs are used
directly upon the femur. In the latler case the axis of
traction must be higher in order to clear the leg, which
in turn necessitales a position ol grealer flexion of Lhe
femur.

It is obvious that when lraclion is thus made againsl a
supporling band attached lo Lhe splint, the traction should
nol be applied to the end of the splint but rather direetly
lo the limb, and that the splint should be held against
the limb. The method of suspension should therefore he
that shown for the Hodgens splint (IYigs. 55 and 35).
A supplemenlary sling, atlached by a cord lo a weight,
may also be used to correcl the position ol the fragmenls
‘Fig. 30).

The Thomas splint thus used is merely a cradle for
suspension, bul should the palient have to be moved
rom his bed il is only necessary lo allach the traclion
straps or cords to the end of the splinl to bring (he
Thomas principle into play.

Fracture of the lower third of the femur. In very low
fractures of the shaft, if the melhod just described does
nol suffice to overcome the strong tendency of the lower
fragment to become flexed backward by the pull of the
gastroenemius, the Ransoholl’ tongs have been used suc-
cessfully in Lthe following way. They are applied, as usual,
to the upper part of the lower epiphysis, bul instead of
making traction below, the traction is made above the
axis of the femur, thus aclually Ulling the fragmenl
upward. Care should be taken lo obtain the elongation
necessary before raising the axis of lraclion, as olherwise
the upper end of the lower fragmenl may engage behind
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the lower end of the upper and reduction be impossible.

Il the tongs cannol he used on account of the proximily
of infected wounds, and complete reduction of the back-
ward angulation has not been oblained by the other
method. the following procedure should be tried.  While
the union is still soft, the splint should be flexed Lo a full
right angle and the leg benl to suit. The knee will have
been somewhal sliffened by the long traction and the
bending will therefore take place al the fracture. Trac-
tion is then made on the splint al the knee and transmil-
ted Lo the back of the calf. If strong traclion has been
used from the beginning of trealment the muscles will
have been slrelched so that only moderate force will be
necessary. This method has given salisfactory resulls
during the last two years.

Tibia and Fibula.

Fraclures ol the fibula alone are of litlle consequence,
as the tibia acls as an efficienl support for the broken
bone. Fractures of the libia alone are splinted by the
fibula, which prevenls over-riding lo any greal exlenl,
though it cannol obviate (especially in cases of loss of
subslance) a tendency to incurvaltion. Fraclures of both
bones tend to overlap and also to inlerlock in bad posi-
tions, and are often difficull to reduce: moreover, repair
in the leg seems more indolent' than elsewhere in the
body, and these fractures somelimes unile very slowly
and imperfectly. The lack of soft parls over Lhe tibia
possibly accounts for some of such cases of delayed union.
sluggishly granulating wounds and disagreeable scars.

Transport :

The problem of transport is simple. The fragments
are easily lixed by any splint, but it is advisable to use the
Thomas on account of the traclion i1l affords. which does
much to prevent laceralion of the muscles, tendon sheaths
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and =kin as well as to obviate over-riding and interlocking.
[t is applied in the same manner as for fractures of the
femur, except that the leg should be well handaged into
the splint. If the fracture is in the region of the ankle
the boot should be removed and the anklet placed over
the dressing. In these cases eare should be taken to sup-
port the fool, and for Lhis purpose the Cabot leg splint
may be tied lo the Thomas if a fool rest is not at hand.

At the initial operation the fracture should be reduced
Il possible, as these fractures, above all, need direct in-
strumental inlervention to effect proper reduction ; if done
al once a secondary operation will often be avoided. All
projecling fragmenis which might prodnce pressure ne-
crosis of the overlying skin should be carefully pushed
back in place; if it is not possible to do this it 1s better to
remove Lhem.

If the fracture has already become infecled. however,
an operative reduction should not be attempted, as very
disagreeable suppuration of the muscle planes and tendon
sheaths i1s apt to be provoked on Lhe breaking down of the
barriers to infeclion which have been formed.

Primary and delayed primary suture have heen quite
successful i treating fractures of the leg. On account of
the belter conservalion of Lhe tendons, primary suture is
preferable to secondary sulure, especially in low [ractures.

Mechanical treatment :

All wounds and fractures of the leg repair far more
quickly if the limb be suspended. Traclion is necessary
in [ractures of both bones.

The best method is to suspend the limb in a Hodgens
or Thomas splint bent to 135 (Fig. 55). The centre of
suspension should be below the knee. A cord allached
by a bridle to the thigh part of the splinl passes back to a
pulley on the head frame on the opposite side from the
fracture and provides counler extension. Traction is made
in a straight line to the fool frame. From 6 to 7 kilos
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(15 to 15 Ibs.) are sufficienl to commence with for frac-
lures ol hoth bones: half this amounlt should be used for
[ractures of Lthe tibia alone. The weight must be rapidly
diminished. I there is no lendency Loward overlapping
hall the amounl. or less, is enough. The eflect of the
traction should be verified by N-rays.

In high fraclures the weight may be atlached to glued
straps (Fig. 51 B). In low fractures the Sinclair skale
(Iig. 51 D) or the Finochietto stirrup (Fig. 51 C) should
be used.  The gaiter method (Fig. 51 A) is nol suitable
for strong, conlinued traction even when a heavy dressing
is placed beneath, for in spile of every care pressure sores
will form at the dorsum of the foot and at the altachment
ol the tendo-achillis when it is employed. It 1s, however,
valuable as a supplementary traction and ean be used in
conjunction with glued straps. The Sinclair skate con-
sists ol a half-inch board longer than Lthe foot and 9 cm.
wide. In this a central slot is cul (as clearly shown in the
illustration) in which slides a bolt with a winged nul.
The boll passes through a hole in the centre of a piece of
strap steel 15 e¢m. long. This steel crosspiece serves for
Lhe allachment of the traction cords. and, resting on and
across Lhe bars of the splint, also acls as a regulator of the
posilion of the fool. When it is clamped toward the heel
the traction dorsiflexes the ankle, and conversely, when
clamped toward the loes planlar flexion is produced.
Moreover, as Lhe bar rotates on the bolt, the rolalion of
the fool may be controlled. Eight or ten notches, 1 em.
aparl, are cul on each side of the board and serve to pre-
venl the slipping of the lacing cord which fastens it to
the glued straps. The straps are made beforehand of
Canton flannel or tape with small curlain rings sewn lo
their ends.  They are glued Lo, the sides of the fool as
shown in the illustration and must not overlap on the dor-
sum. The board is padded so as o conform to the sole
of the foot and is laced on either by a conlinuous cord or
Ly separale cords for each pair of opposed rings.
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Another form of skate devised by Sinclair consists of a
plaster sole lined with saddler’s felt, which is accuralely
modelled to the sole of the fool and glued lo same. A
piece of strap iron benl lo a shape resembling a righl-
angled letter omega is embedded by ils feet inlo the
bottom of the plaster sole. The free portion of the omega
iron has a slol in it corresponding to and serving the same
purpose as lhe slol in the wooden skale. The plaster
skate 1s used when wounds ol the fool prevent the use ol
the wooden one.

Obviously, fractures of the tibia and fibula may be
lrealed in a Thomas splint, bul being straight 1l is nol so
satisfactory. If the palient is to be evacuated, however,
the Thomas splint should be used in order that traction
may be kept up during transport.

Ambulatory treatment of fractures of tibia and fibula :

As has already been slated, delayed union is nol un-
common in fraclures of the libia and fibula. In such
cases il is important that the function of the leg should

Fig. 36. — Delbel’s ambulatory =splint for fracture of the tibia and fibula.
(By the courtesy of ‘M. le Médecin-Major R. Leriche).

be resumed, as the increased cireulalion and trauma-
tism at the ends of the bones caused Lhereby greally
aids in hastening union. A eertain amount of weighl
should be borne on the leg, bul the fracture must be sup-
ported and angulation prevented. The Delbet leg splinl
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is excellent for this purpose. It consists (Figs. 36 and 57)
of lateral moulded plaster splints reaching from the knee
to the junction of the skin of the sole with that of the up-
per parl of the foot. Two moulded plaster bands are
passed about the lateral splints, one just below the knee,
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FiG. 537. — Method of cutlting slrips of erinoline to make the plaster bands

for Delbet's ambulatory splint for fracture of the Llibia and fibula.

A. Upper band.
B. Lower malleolar band. ’
and . Latleral bands with folds 10 em. long at inferior exlremily
. Lower band for the malleali with notch cut in heel piece for heel.
{By the courtesy of M. le Médecin-Major Ii. Leriche).

the other just above the malleoli. These bands bear and
cause: the lateral splinls to bear against the tuberosily of
the tibia and head of the fibula above and against the mal-
leoli below, thus preserving Lhe length of the leg. To be
successful the splint must be skilfully applied.  In such
cases patients with simple fractures can wallk in three or
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four days after reception of their injury. The plaster is
pul directly on the vaselined or talecum-powdered skin.
Recent fractures are reduced by attaching a weight of
25 kilos to the foot, and the splint is applied while the
traction is slill attached.



CHAPTER V1
FRACTURES AND WOUNDS OF JOINTS

General :

Experience during this war has unequivocally proved
Lthal the ideas formerly prevalent concerning the extreme
susceptibility to infection of the synovia were erroneous.
At the present time mostof the wounds of joinls are being
closed successfully, and it has been found that if they sup-
purate the infection is, as a rule, confined to the periartic-
ular tissues or al least commences there. In proof of this
assertion it is frequently observed that part of a joint may
be infected while the rest of it, although continuous with
the infected portion, remains free.

It has also been remarked that the presence of foreign
bodies or malerials in joints brings about infeclion and
encourages ils progress. This is not only true of carriers
of infection, such as shell fragments and clothing, but
also of objects considered surgically clean, such as drain-
age tubes. In support of this it has been found thal
cases of suppuralive synovitis, which, by the older treal-
ment of drainage by tube, would have ended in the loss
of the joinl, if treated by simple, free incisions and a mild
irrigation to wash out the pus recover rapidly and satis-
factorily.

The rules for trealment of wounds of the joints are,
therefore, exceedingly simple. Recent, contaminated
wounds should be treated as already described for wounds
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of the soft parts aceompanying fractures. All foreign
bodies should be removed, contaminated and injured sy-
novia cul away, especial atlention given to removing
small, loose fragments and all infected bone, and perfect
haemostasis made. The synovia should then be closed by
calgul sutures, and wounds of the periarticular structures
either closed by primary or left for delayed primary or
secondary suture. When there is injury to the bone
communicating wilth the exterior through the joint, it is
well to expose the bone wound by an incision over it so
that in case of infeclion the bone will drain directly to Lhe
surface and not through the joint. The worst and most
persistent suppurations of the joints are those caused by
infection of the bones forming them. so that every pre-
caulion should be taken in the way ol removing all causes
of infection in the bone wounds and isolating them from
Lhe joint cavity.

In treating joinls already infected free incisions so
planned as to nol only drain the joint but, above all, the
wounds of the bones, should he made. No drains of any
<orl should be used, bul the wounds leading into the joint
should be kept open until all drainage from 1t ceases. Al
the time of operation the joint may be irrigated oul. The
value of subsequent irrigation is questionable. If made,
the grealest gentleness should be observed =0 as not to in-
jure the synovia. It is probable thal normal saline or i=o-
tonic sodium bicarbonate solution are as good as any fluid
for irrigaling purposes.

The indications for radical operalive procedures on Lhe
bones, such as excision, vary with the different joinls and
will be considered under the heading ol each.

Postl-operalive treatment of wounds of the joints de-
pends largely upon the extent of injury Lo their architee-
ture and also upon their normal functions: for the elbow,
for example, {ree movemenl may be desirable at the ex-
pense of strength, while stability at the cost of mobility
1s usually preferable for the knee. These questions will
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be discussed later, in delail, for each joint. A general
line of treatmenl may, however, be mapped oul for wounds
implicating the synovia alone or accompanied by slight or
moderate injury to the bones. Early mobilisation is bene-
ficial in these cases, as has been demonstrated by Wil-
helm, who commences mobilisation on the day following
operation even when mild infeclion is present. The pas-
sive motion carried out for the first Lwo or three daysis at
once followed by aclive molion, and patients with wounds
of the knee or ankle are walking by the third or fourth
day. When begun early and carried oul consistently, mo-
tion and use of a joint are not painful. If il is infected it
is of course left open, but withoul drains; Wilhelm claims
that drainage is improved by the motion. The functional
results of his method are far better and more rapid than
those oblained by the old fixation treatment.

Shoulder.

In a large number of fraclures of the shoulder all three
bones — humerus, scapula and clavicle — are involved.
Wounds at the point of the shoulder oflen present loss of
substance with a wide laying open of the joint. In such
cases the origin of the deltoid is frequently destroyed.
Wounds involving chiefly the head of the humerus are
deep, as the joinl is here surrounded by heavy muscles;
they are consequenlly prone Lo anaérobie infeclion.

The deltoid muscle is Lthe principal abductor of the
arm, as well as the one which supports ils weight. [If it
ceases Lo acl the humerus descends and the motions of
the shoulder are lost or much weakened. Greal care
should be taken to preserve il and ils nerve, the circum-
flex, which passes backward around the neck of the hu-
merus in a line 5 to 6 cms. below the border of the acro-

mMion process.
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Transport :

Traction is nol indicated, and the sling and body band-
age method is therefore lhe best for fixalion for trans-
port from the field. For transport after operation one of
the methods deseribed for ambulatory treatment (page 96)
may be used. These cases, however, should not be trans-
ported until convalescenl.

Operative treatment :

Punctale bullet wounds should not be operated on.  All
olhers should receive surgical Lreatment as early as pos-
sible.

If sufficient access for exploration is not afforded by en-
larging the wounds, or if they cannot be enlarged on ac-
count of their position, the incision for typical resection
should be made at the anterior border of the deltoid and
Lthe joint opened al the outer side of the bicipital groove
and lendon. After this approach counter-drainage is
made, if necessary, posteriorly above the circumflex nerve.
The drains should be introduced only as far as the joint
and should not enter 1t.

All missiles lodged in the humeral epiphysis, even if the
wounds do not implicate the joint, should be removed —
with Lhe possible exceplion of rifle balls, which are usually
innocuous. A diligent search for bils of clothing mus! be
made, as, if such foreign bodies are not removed. the
joint is apt to become involved in the subsequent infection
of the bone. |

In cases of fracture typical resection should be avoided
excepl when the head of the humerus is smashed into
small pieces. Ordinarily the surgeon must be contented
with the removal of spicular andirregular portions of bone
which would be likely to interfere with the function of the
joint. The cartilage should not be removed unless the
joint is already infected.

In early operations, when there isevery reason to expecl
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an aseptic evolution of ‘the wound, the latler may be
loosely elosed : but, as a rule, it is betler lo simply close the
synovia and leave the wound of the superficial parts for
delayed primary or secondary sulure. In recenl wounds,

in which infection is already established — particularly
in fraclures exlending into the diaphysis of the humerus
with much comminutlion — the surgeon should, on ac-

count of the great danger to life and limb, be less conser-
valive of bone and work for an absolulely free drainage.
Large openings should be made, a free sub-periosteal re-
section done, all the carlilage of the arliculalion removed,
and the wounds left open.

In later, suppurative cases, where the danger of an ex-
plosive infection is past but in which abscesses form from
extension along the muscles, the surgeon should limit
himself to free drainage of these extensions and not
resect.

Mechanical treatment :

If the after-trealment is nol carelully followed mosl re-
sections of the shoulder will result in a flail articulation
which renders the limb almost useless. The same condi-
tion is apl to follow any injury or trealment causing para-
lysis or overslrelching of the deltoid muscle. Tempor-
ary inhibition of the musecles activaling the joints is a
peculiarity of all joint injuries. The period of inhibition
is usually proportional Lo the traumatism and may last for
many weeks. In the case of the shoulder it is extremely
important to keep the humerus in contact with the glen-
oid cavity and io support the arm until the muscles have
regained their tone. Moreover, the danger of a flail joint
being so greal after resection, il is befler Lo play for com-
plete ankylosis, which gives a strong and useful member
if the ankylosis is good. The posilion to be sought is one
of abduction to 90° and rotation out. The movemenls of
the scapula on the thorax will then allow the arm Lo be
approached to the side and the hand lo pass the median
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plane. If, on the other hand, ankylosis takes place wilh
the arm at the side, lthe movements ol the scapula will nol
compensale in the slighlest degree, and the arm will re-
main fixed to the side of the body. Furthermore, ifanky-
losis is not complele, a range of motion from abduction to
adduction is far more easily acquired, on account of the
greater power of the adductor muscles and because the
weight of the arm does not have to be overcome. Hence
lhe adducted (1. e. arm at side) position is absolutely
conlraindicated.

During the first weeks after reception of the injury the
arm should be suspended as for high fracture of the hu-
merus, but no traction should be employed. The correct
position for suspension is for the humerus to be at 90°
with the body and midway belween the coronal and sagit-
tal planes. For the later slages of trealment an aeroplane
splint may be used, or the arrangement of Thomas splints
shown in Fig. 14. If wounds at the shoulder interfere
with the ring of the arm splint a Thomas leg splint may
be used, the ring being slipped over the opposile arm and
the chest being between the bars. Traclion must nol be
employed. 1t 1s belter, however, lo keep lhe arm sus-
pended until ankylosis or return of function takes place.
Suspension allows of a certain amount of motion contin-
uously at the arliculation and favours a relurn of normal
movement. IL also facilitales massage, and the palient,
being able Lo move the arm, regains control of il much
more rapidly.

These cases should never be allowed a sling. If the pa-
tient must be up before function has returned he should
wear a corset and a hinged support for the arm.

Elbow.

Fractures ‘of the elbow joint, even if infected, are not,
as a rule, dangerous to life, bul are difficult to treal on
account of the tightness and irregularity of the articulation.
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Transport :

Murray’s modification of the Thomas arm splinl
(Fig. 12 A) or Jones” humerus splint (Fig. 13) may be
used. With the former, the arm being in the straight
position, a slight amount of traction is indicated, but
with the latler none is required.

Operative treatment :

Any fracture invelving the joint surfaces is apt to result
in ankylosis more or less complete. The lossof the move-
menis of flexion and extension is nol so serious as the loss
of pronation and supination of Lhe forearm. The worst
resull that can happen is a flail articulation, and thisoften
follows injudicious resectlion.

In deciding upon the trealment to be adopted in any in-
dividual case, the surgeon must nol only consider the ex-
lenl of the injury but also Lthe occupation of the palient in
civil life and the resull which will be most desirable for
him.

Complele resection of the elbow, performed by surgeons
who are familiar with the technique and the very impor-
lant after-treatment, generally gives excellenl resulls as
regards molion and Lo a certain exlent as regards power;
but occasionally it fails, producing a flail articulation,
It is therefore exceedingly doubtful whether complete
resection should be recommended to Lhe average surgeon
who does nol follow the after-treatment himself. Parlial
and alypical resections are often sufficienlt Lo prevent in-
fection, and as they generally become ankylosed during
repair they are probably betler operations for labourers or
others needing a powerful arm.

IL 1s very difficult to lay down strict rules.  When pos-
sible, the question should be pul before the palient; and
the surgeon, after explaining the situalion fully to him as
to probable and possible results, both good and bad,
should be led by his wish.
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Early operations .

Non-infected cases.

a) Perforaling bullet wounds with punctale orifices
should not be operated upon, no matter what the extent
of fracture.

H) In wounds opening the joint bul withoul fracture or
lodged foreign bodies, the synovia should be sutured and
the soft parts closed by primary or delayed primary
sulure.

¢) In wounds with lodged foreign bodies and slighi
splintering of Lhe joint surfaces, the foreign bodies and
bone splinters which enter the articulation and might in-
lerfere with its function should be removed, together wilh
all lacerated and contaminated lissue. The synovia should
be closed il possible and the soft parls treated according
lo indications. .

d) If there 1s a loss of substance on one side of the bear-
ing surface (the trochlear, for example), resection is indi-
cated if lateral deviation 1s probable.

e) If most of the joint is smashed. one musl decide be-
tween complele resection in the hope of getting a movable
joint, and simple drainage or partial resection with anky-
losis in view. The nature of the operation will depend
upon the extent of comminution,

Cases in which infection is established.

Arthrotomy is generally the best operation for all cases
excepl those in which there 1s extensive comminution al
the ends of the bones, when resection should be per-
formed. Resection is the best and quickest method of
terminating infection, but if it means extensive removal
of bone (for fractures may extend halfway up the humerus
or down Lhe forearm and it 1s difficull to draw a limiling
line) it 1s better for the palient to suffer a long course of
suppuration and retain a stiffened arm (han to have a flail
forearm.

When enlargement of the wounds does not afford suf-
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ficienl drainage, the typical incision for arthrotomy should
be made along the outer border of the olecranon. This
will drain the entire articulation and, together with en-
largement of the original wounds, should suffice. On
account of the superficiality of the elbow no tubes are
necessary.

Resection :

The Ollier incision is best, as 1t gives aceess and good
drainage, and the ends of the bones are nol so apt to pro-
ject through the wound during the after treatmenl as
with the letter H incision. The incision passes down-
ward, from the commencement of the external epicondylar
ridge, along ils poslerior border, Lo its tip, then obliquely
downward and inward to the middle of the base of the ole-
cranon process, and straight downward along the poster-
1or border of the ulna. The operation must be entlirely
sub-periosteal, even to conserving Lhe periosteum of the
minutesl fragments. For the humerus the section of the
bones should pass through the epicondyles, bul it may
somelimes be necessary to go a little higher; for the
ulna, just so as lo remove the articular surface of the
coronoid process; for the radius, through the neck.
Hemiresections do nol succeed. All the cartilage must
be removed from all the bones. The head of the radius
must be removed, or supination will be lost. The wound
1s merely filled very lightly with slerile gauze, which
should not be removed until the eighth or ninth day.

Amputation :

Amputation should never be performed flor injuries to
the elbow if the pulse is present at the wrist, even if more
than one of the nerves is divided.

Mechanical treatment :

All wounds of the elbow do better by suspension than by
any other form of treatment. The joinl, although at rest,
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moves shightly, and if there is any chance whalever of es-
caping ankylosis this chance will be preserved. For injur-
1es nol requiring resection ‘the forearm and arm are sus-
pended as for fractures of the lower end of the humerus,
but no ftraction is used. When infection is present a
slight separalion of
the joint surfaces is
desirable and the arm
should be hung by
the forearm alone
(Fig. 58). If grealer
separationof the joint
surfaces is required
the suspending pul-
ley is shifted nearer
to the foot of the bed,
thus increasing trac-
tion. As infeclion
subsides the pulley
1s moved loward Lhe
head of the bed until
the desired amount

__...—--""-—F“ of flexion at the elbow

is obtained. and the

Fic. 38. — Mt?ihmll Llnt“ freating infﬂ‘:l?tl wounds “'Ei*_’;'ht of the upper
of the elbow joinl by suspension. Note =
that the upper arm is not supported. arm is also suspended

so that the palient
may make altempts at motion and thereby possibly pre-
vent ankylosis,

In complete resections enlire restoration of the joint
is the goal aimed at. In order to avoid stretching the
muscles and separaling the ends of the bones, the limb
should be slung as for fracture of the humerus (Fig. 16),
but without any traction. There will be enough uncon-
scious molion for the first week, but after that time the
forearm should be flexed and extended a little more each
day, preferably by the patient himself and never so as to
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cause lasling pain. Aclive molion must be encouraged
Lhroughoul the period of convalescence for two reasons :
Lo tmprove the nutrition of the muscles, and to mould the
new arliculation; the latter being accomplished by the
pulling of the muscles on the periosteum. |

If suspension is nol available, a double gutter splint
with hinged side pieces forming a joinl at the elbow, may
be used. The hinges permit the necessary motion. Non-
articulated splints should not be employed.

A thorough course of sun treatment is particularly val-
nable to these cases, both for healing the weunds and
for preserving Lhe tone of the muscles.

Wrist,

Wounds and fractures are seldom confined to the carpus
alone, and usually either the inferior radio-ulnar articula-
tion or the melacarpusis also involved. Itisconsequently
necessary Lo consider all the articulations as one as far as
lrealment is concerned.

Gunshol injuries in the region of the wrist, although
nol, as a rule, dangerous lo life, are particularly serious
in regard to loss of function, especially if the wounds be-
come infected, The tendons about the wrist are fre-
quently lacerated or divided ; and if infection occurs they
become irreparably embedded in cicatricial tissue when
not destroyed in the infective process. 1l is therefore im-
perative that all injuries likely to become infected be oper-
aled upon at the earliest possible moment Lo remove not
only foreign bodies but also pieces of bone which, if infec-
lion should ensue, would give rise to protracted suppura-
tion. As the wrist is seldom covered by elothing, pieces
of fabric are seldom entrained into it by projecliles, but
fragments of shell or grenade, however minule, are apt to
cause infection which somelimes develops in a peculiarly
slow and msidious way.,
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Transport :

Flat splints should never be used for injuries of the
wrist and hand. An efficient splint for transport may be
made of the wire ladder splinting furnished by the Red
Cross.

Operative treatment :

As a movable wrisl is out of the question once suppura-,
tion 1s established, resection is indicated in all cases of
fracture of the carpus excepl those showing bullet wounds
with punclate orifices. The resection should not be typi-
cal, as for tuberculosis, but should generally be confined
to the fractured bones with due regard to the lateral de-
formities which may ensue. The semilunar and seaphoid
should not be removed and the cuneiform left, for in-
slance, as a crippling distortion would result. When the
extremity of the radius has been destroyed or removed the
head of the ulna should be resected. In general, the tra-
pezium and trapezoid on one side and the unciform on the
other should be preserved.

If the wound and fracture involve the metacarpus and
the carpus (particularly if the tendons of the correspond-
ing finger are affected as, for example, the os magnum,
the third metacarpal and tendons of the middle finger) a
good operation is Lo ampulale the middle finger and split
the hand right down to the carpus, removing all the frac-
tured bones. The halves of the hand can be at once re-
united if the wound is clean, or sutured secondarily if it
1s infected,

FFor extensive resections of the carpus the incisions for
approach are two : an external incision which- follows the
radial border of the exlensor indicis, commencing al the
level of the line joining the slyloid processes and exlen-
ding to the middie of the second metacarpal: and an in-
ternal incision which commences just above the styloid
process of the ulnaand passes down well Lo the inner side
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of the extensor minimi digiti to 2 cm. (1 in.) above the
lower end of the fifth metacarpal. The tendons should
eb carefully retracted after dividing the posterior annular
ligament.

If the lower ends of the radiu or ulna are resected the
periosteum should be preserved with the greatest care in
order to oblain restitution of the extremities of the bones.
As for the carpals themselves, bony reslitution is nol so
important, for a cicatricial wrist is Lo be desired ; bul the
subperiosteal method should be used in order to avoid
injury lo the overlying tissues,

Mechanical treatment :

After exlensive resecltion the hand has Lo be immo-
bilised in a position of dorsal flexion until repair is estab-
lished, in order to avoid the tendency to displacement
towards a posiltion of palmar flexion due to the grealer
strength of the flexor muscles. This should be done by

Fic. 39. — Moulded plaster splint for immobilisation of the wrisl.
(By the courtesy of M. le Médecin-Major R. Leriche).

means of a moulded plaster splint (Figs. 59 and 40). By
using this splint the thumb as well as the palm is well
supported and the fingers can be moved.

When wet dressings have Lo be employed, as in infected
cases, the original plaster splint should be carefully re-
moved al the first dressing and another applied. [f the
first is in good condition it should be thoroughly dried
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and then impregnated with melted paraffin; it can subse-
quently be used foralong time without becoming softened
by the dressing solulions. As an alternative, if sheets of
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Fig. 40, — Method of culling thicknesses of erinoline to make moulded
plaster splint for wrist.
(By the courtesy of M. le Médecin-Major R. Leriche).

gulta percha can be had, they may be heated in hol waler
and the splint moulded oul of them.

For later treatment, when absolutle fixalion is nol ne-
cessary, one ol the cock-up splints may be used to advan-
Llage.

After exlensive reseclions passive and aclive molion
should be limited to the fingers until repair is well ad-
vanced. After limiled resections passive and aclive mo-
tions ol both wrist and fingers should be commenced al
the end of a week.

Hip.

On accounl of its depth in a mass of heavy muscles, ils
close relation to the cavily of the pelvis and the
organs contained therein, and the great danger of
anaérobic infection, gunshol injuries of the hip joint are
extremely serious. It is probable that only exceplional
cases reach the surgeon, the greater number being killed
mmediately or dying of hemorrhage and shoek, Of those
who do live to reach the surgeon, many succumb from
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complicating injuries to the intestine or bladder, and
others from rapid development of infection due lo the
favourable field for the growth of anaérobes afforded by
the lacerated muscles.

In no class of cases is early operalion more imperatively
demanded to save life, yel more often prevented on ac-
counl of shock.

T'ransport :

Fractures of the hip joint are transported in the same
manner as fractures of the upper part of the shaft of Lhe
femur'.

Cases should remain at the hospital in which they are
operaled until consolidation is established. As extreme
abduction is necessary throughout their trealment, if they
must be transported they should be pul in a splint which
will maintain such a position, and the double plaster of
Paris spica should therefore be used.

Operalive treatment :

Bullet wounds with punctate orifices should not be
operated upon, but such cases must nol be evacualed
until all danger of infeclion is pasl.

All other wounds should receive operative lrealmenl as
soon as the palient’s condition permils. The nature of
the operation will depend upon the characler of the injury
and whether infeclion is already eslablished or nol.

Operations before evident infection. For wounds oi
the joint without bone injury, or those merely complicaled
by grooving of the bone or embedding of projectiles there-
in, the treatment should be as for any olher joint wound.
Primary suture should nol be attempted, however, the
wound being left open for delayed primary or secondary
sulure.

If there is exlensive comminution of the head and neck

{. Pp. 67-71.
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of the femur, even if il extends down the shaft, complele
sub-periosteal resection of all the fragmenls should be
made on account of the greal danger, if infection should
supervene, of conlinued and perhaps fatal suppuraljon
amidst them. The cartilage of the acelabulum should be
removed in nearly all eases, because, as there is no hope
of regaining an articulalion, firm ankylosis is the result to
be sought for, and also because suppuration. if it should
occur, is prolonged by the presence of the cartilage.
When the os innominatum has been pierced by the mis-
sile, the bone [ragments and projeetile should be removed,
even il an ischio-rectal or an abdominal incision has to be
made. ‘

For reseclions and extensive operations on the joint, the
approach from in front should be selected as easier and
causing less traumatism lo the muscles. The posterior
roule would at first sight seem preferable because it af-
fords dependent drainage, bult il deslroys the attachmenl
of the muscles to the trochanter and digital fossa (which
will be the most important muscles in preventing disloca-
tion of the femur on the dorsum ilii during after-treat-
ment). It is therefore belter not to enlarge existing post-
erior wounds excepl in so far as is necessary to lrim and
clean them. The best incision is one which commences
al the antero-inferior spine of the ilium and passes outward
and downward toward the greal trochanler, following in
general the direction of the neck of the femur. This inci-
sion is deepened between the rectus femoris mesally and
the tensor fascia femoris laterally. The capsule of the
joinl is split longitudinally and then cul away transversely
al its altachment fo the acetabulum. If the neck has not
been fractured it can be cut with a large bone-cutting
forceps or by a Gigh saw. and the head removed.

Drainage, if the original wound does not open poster-
iorly, should be made by a stab wound at the border of
the gluteus maximus. Two small drainage tubes should
be inserted, bul only as far as the cavily left by the re-
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moval of the bone. The anterior wound should be left
open for delayed primary or secondary sulure.

Operations during evident infection. The same re-
marks apply as for non-infected cases except that the in-
dicalions for reseclion are more pronounced. Injuries to
the bones likely to prolong infecltion, such as fissured frac-
tures, should be treated by typical resection. If the bone
injury is slight. resection may be postponed as perhaps
unnecessary. In such cases the capsule should be fully
opened ; drainage tubes must never be passed through it,
however, but should go just to its level.

Mechanical treatment :

[n cases where there is no complete fracture the limb
should be suspended in flexion of the hip and knee and in
moderate abduclion and traction. This is most easily ac-
complished by means of a Hodgens splint and the Henne-
quin method of making traction (Fig. 55). Such a posi-
tion is best for drainage and is the most convenient for
patient and attendants. A traction pull of five or six kilos
should be sufficient.

In cases of fracture by rifle ball which have not been
operated upon, and in cases of resection, a position of ex-
treme abduction is indicated, in the first to prevent coxa
vara, and in the second lo keep the end of the femur in the
cavily of the acetabulum and to compensate for short-
ening. In non-resecled cases a cértain amount of flexion
al the hip is permissible. but not in resected cases. The
non-reseclions need strong traction, bul the reseclions
should have only slight traction. The limb should there-
fore be suspended on a straight splint (the straightened
Hodgens 1s usually the most convenient), and only slightly
elevated from the bed; a traction pull of from 16 lo
18 kilos to commence with being applied for the non-
resecled cases and of from 4 to 5 kilos for the resected
cases. To mainfain abduction the sound limb must also
be suspended in marked abduclion.
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In the resected cases, as soon as the danger of infection
is past and the wounds are healing, it is advisable to pul
on a double plaster of Paris spica; this need not be car-
ried below the knees.

Amputation :

As disarticulation at the hip joint is an exceedingly
shocking operation, and more so than reseclion, the latter
is somelimes preferable as a primary operation, even when
the injury to the bones is so exlensive as (o make restora-
tion of the function of the limb questionable.

There are also cases in which the pelvis, as well as the
hip, is infected, and in which a disarticulation would not
henefit the pelvic condition. For these, resection and
drainage would seem the lesser risk. In most infected
cases of severe and extensive injury to the soft parts and
femur. however, ampulation at the hip is advisable.

Knee.

Wounds of the knee have aroused more interest and
controversy than those of any other articulation. No
other joint demonstrates so vividly the course of normal
repair or infection, and il is generally accepted as the type
as regards the results of different treatments. In the
early months of the war nearly all wounds of the knee be-
came infected, and in a very large proportion ampulation
was performed. The usual treatment for an infected knee
was Lo insert through and through drains into multiple
-hcisions, and suppuration conlinued until the carlilage
disappeared, alter which the bones could become covered
with granulations and repair gradually took place. The
patient, during this long period, was subjected to all the
dangers of severe sepsis, and finally emerged (if he did
emerge) without the limb or with a stiff knee, and his vis-
cera shattered by amyloid degeneration. It was soon
discovered that resection, by removing the cartilage and
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affording free drainage of all the recesses of the joinl,
hastened resolution and repair. The grealest improve-
ment in treatment (and, in fact, a milestone in the treal-
ment of all joints) was the discovery that by a proper sur-
gical (i. e. operalive) cleaning of the wounds the joint
cavity could be closed with even more impunily than
wounds of soft parts, and that infection could be elim-
inated in the greal majority of cases. More recenily,
observalions in a number of cases of suppuraling knees
in the service of the author have tended to prove that in
such cases simple ineisions, sufficient to open Lhe recesses
of the joint butl wilthout the use of drains, lead to rapid
decline of the infection and repair without destruction of
the joinlL.

Anatomically the joint is complicated. Besides the
main bursa extending upward under the quadriceps exten-
sor muscle, there are a variable number of bursae in the
popliteal space in relation with the popliteus and gastro-
cnemius muscles, which may or may not be involved in an
infection of the joint. Usually they escape unlil the joint
becomes more or less disorganised. If they become in-
fecled they are apt to cause abeesses which dissect Lheir
way Into the calf unless opened al an early date. The
popliteal nerves and vessels lie directly behind the joint,
and incisions lo open the popliteal bursae must be made
by careful dissection. If drainage tubes are used in these
cases Lhere 1s greal danger of secondary hemorrhage
[rom pressure ulceration.

Transport :

All injuries of the knee should be transported from
the field in a Thomas splint with traction. A well
padded, posterior board or wire ladder splint should be
used in addition, to support the joint. For late trans-
portation, the Thomas splint is good for ordinary cases;
for cases which have been resecled a plaster of Paris splint,
extending from the fool o the waisl, should be employed.
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Operative treatment :

Operative treatmenl varies greally with the extent of
injury to the joint. and also with the absence or presence
of infection. The normal knee, in everyday life, is more
subjecl Lo accident than any olher joint: in other words,
it is inherently- weak. It 1s important, therefore, that the
treatment should be directed toward preserving strength
and avoiding any sacrifice ol ligamenls or tendons.  On
the other hand, if part of the bone, sufficienl to destroy
the bearing surface of the joint, has been lost, it is
impossible to restore it:; and in order to obtain a strong
and useful limb it i1s advisable to resect, as an ankylosed
knee 1s betler than a weak and deformed one and one
subject to recurring accidenls.

As the type of operalion to be performed depends
chiefly upon the anatomical lesions, the cases will be
grouped accordingly, and not by the absence or presence
of infection, the only exception being perforaling bullet
fractures and wounds with punctate orifices which should
not be operated.

a) Wounds entering the articulation, with or withowut
lodged projectiles, but without injury to the bones,
These should be pared and excised as usual, the 'foreign
bodies removed, the synovia sulured if the operation takes-
place al an early dale, and the superficial wound closed
by primary or delayed primary suture. If the projectile
has passed across the joint, the lattershould be opened at
the opposile side =0 as to provide sufficienl acecess lo nol
only extract the projectile bul to inspect the cavity and
remove all conlaminated tissue. If obviously infected
the wounds should merely be left open, and if the joint
has been distended with pus incisions should be made
at each side of the thigh into the upper part of the
quadriceps bursa and each side of the patella tendon.
No tubes should be used.

b) Lodged projectiles in the epiphyses but not entering
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the juinl. These should be removed and the tract
carefully excised. If the joint is full of blood it should
be opened and washed oul with normal saline. Unless it
15 infecled the opening into il should be sutured. The
original wound should be lefl for delayed primary sulure.
If the joint is infected secondarily from a projectile lodged
in an epiphysis il is usually best, on account of the
infection being established in the bone, to reseel the
joint.

¢) Fractures immvolving only a small porlion of the bony
surfaces and not endangering the future relations of the
bones. In early cases, before infection, the loose
fragments should be removed and the joinl closed. If
the joint is infected and the wounds of the bone cannot
be isolated from the joint and drained directly to the
exlerior, il 1s wiser Lo resect.

d) Fractures with loss of substance destroying the bearing
of the joint (one condyle of the femur, for inslance or one
tuberosily of the tibia)  These should be resected
whether infected or not.

< e) Comuminution of the joint. These cases should be
resected or amputated.

[) Fractures with extensive [ragmenlation. These
usually demand amputation.

g) Cases wn which simple drainage has been made
without causing the infection to subside and with marked
signs of general sepsis persisting.  These are best Lreated
by resection or amputation, depending upon the strength
of the patient. If there is doubl il is advisable to
ampulate.

Technique of resection :

The resection should always be as conservalive as pos-
sible, and just enough bone removed to oblain a good
surface for apposition. In cases without fracture the
cartilage can be removed from the posterior aspect of the
condyles after taking the saw cutl. The patella should
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usually be exeised. The saw cul should be made so thal
when the sawn surfaces are in apposition the knee will be
flexed to aboul 10° Il is not necessary lo excise the
synovia: the cartilage is the structure that retards and
restricts repair. In clean cases the bones should be fixed
in apposilion with nails, and the wound closed. Resec-
tions in infecled cases should be left open, and the ends
of the bones kept separated by traction until the infection
disappears.

Delayved or fibrous union ocecurs somelimes afler
resections of infected joints and necessitales a secondary
reseclion. This should not be done until the wound has
been healed for a sufficient time to eliminate the danger of
post-operative infection. As these secondary reseclions,
and other late resections for deformity, do not always,
unite well it is very good practice to pul in an inlay graft.
[f this is done failure will seldom occur.

There are some things which should not be done in
operations on lhe knee. The patella ligament should
unever be divided unless during resection. for the knee in
most instances will have to be resected later: if sufficient
access is unattainable by means of curved lateral ineisions,
the patella and ils tendon and ligament may be split
longiludinally. Extended experience has proved that the
method of treating infected knees wide open in flexion is
undesirable. It is bad practice to drain through the
popliteal space ; it is belter Lo resect.

Mechanical treatment :

All cases, with the exceplion of non-infected resections,
are best trealed by suspension in a Hodgens or Thomas
splint bent to 165° at the knee, and just enough traction to
steady the limb — a weight of 5 to 4 kilos is sufficient.
Il 1s, however, impossible to ::nt‘fivienilyinnnuhilisﬂalimln
afler resection of the knee by suspension without a firm
support behind the thigh and leg to prevent displace-
ment and angulation. This canbe accomplished by means
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of a moulded plaster splint extending froni the gluteal fold
to the foot. The splint should be removed when hard and
dried, and paraffined as has already been described in
dealing with the wrist. A gulta percha splint is equally
suitable.  With this rigid supporl suspension in a
Hodgens splint has given excellent resulls. Resections
for infection should be treated with enough traction to
lkeep the ends of Lthe bones apart until the infection dis-
appears, when they should be allowed to approximate.
Non-infected resections, and those in which infeetion has
subsided, should be immobilised as absolutely as possible
in order to promote firm union. For this purpose a
plaster of Paris splinl extending from the foot to above the
hip joint should be used.

Ankle.

The calcanco-astragalar articulation will be studied in
Lthis group, because no definite separation can be made
hetween fractures of the lwo articulalions.

In considering the trealment of injuries of this region,
and also those of the anterior tarsus and metalarsus. two
main poinls must be kepl in view : firstly (orthopaedic),
Lthe conservation of the function of the fool; secondly, the
peculiarities of the course taken by infeclion. The
orthopaedic question is dealt with in (he description of
the operalions for each region.

Infections of the short bones are apl to take a slow and
insidions bul persistent course, the infective osteitis
gradually extending and involving the arliculations and
adjacenl bones. Unless lreated vigorously by removing
enough of the bone or bones to afford free drainage,
suppuration is apt to persist for months and may, from
absorption of bone, destroy the usefulness of the foot or
necessitale ampulation. The surgeon will consequently
do well lo anticipate this irregular destruction by a
reseclion on orthopaedic principles which will arrest the
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infection and provide a useful foot. Moreover, partic-
ularly in wounds of the anterior tarsus, infections are apt
lo take a very violent course, involving the sole of the
foot and ascending the tendon sheaths — so much so that
wounds of the fool are nol only exceedingly dangerous to
the member but to life itself. This explains what might
otherwise seem extraordinarily radical operations for
wounds of this region.

Transport :

The Cabot posterior wire splint should be used for
transport from the field. For late transport some form of
plaster of Paris splint is desirable.

Operative treatment :

As the ankle joint, on account of the tight mortise
formed by the malleoli, is very difficult to drain, itis often
better o remove the astragalus than to await a prolonged
and problematic recovery by simple drainage, all the more
so because the orthopaedic result after removal of the
astragalus is excellent. On the other hand,ilis extremely
important to preserve the malleoli and the mortise between
them, as well as the os calcis which should never be
removed in toto. In infected fractures of the malleoli
above or of the os caleis below, therefore, the astragalus,
when it is necessary Lo obtain drainage, should be
sacrificed, even if little injured, in order to preserve the
other bones. In primary operations for wounds or
projectiles lodged in the astragalus, if it is found, in
curetting outl the bone, that the posterior part of the body
has to be removed to such an extenl as lo destroy its
form and bearing power, the whole bone should be excised.
On the other hand, partial resections of the head give
good orthopaedie results.

Most fractures of the astragalus should be treated by
lotal excision, even if caused by rifle balls and presumably
uninfected.
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In wounds and fractures of the os calcis resections
should be as limited as possible, and the tuberosily and
plantar surface should never be removed. The gap caused
by removal of the astragalus gives sufficienl room to treal
more conservalively fractures of the malleoli above and of
the os caleis below.

The incisions for excision of the astragalusare madeon
both sides of the fool. The outer and more important
begins from 5 to 6 em. (2 to 2 12 in.) above the extremily
of the external malleolus and passes downward along the
anterior border of the fibula, curving gently forward in
the direction of the interval between the fourth and fifth
toes to end at the cuboid. It is deepened to the ouler
side of the peroneus tertius and anteriorly to the peroneus
brevis. From ils centre ashort straight incision is-carried
backward and downward to- the tip of the external
malleolus: this exposes the inferior libio-fibular, the libio-
astragalar and the astragalo-navicular articulations. The
internal incision, about 6 em. (2 1/2 inches) long, curves
along the fronl of the internal malleolus to ils Lip;
from the centre of this inecision another is carried forward
and slightly downward Lo the navicula, but does nol cross
Lthe tibialis anticus. This opens the tibio-astragalar and
Lthe astragalo-navicular arliculations and only divides the
extreme anlerior fibres of the internal lateral ligament.
The asiragalus should be removed sub-periosteally with
the sharp periosteal elevalor, carefully avoiding any injury
lo the over-lying sofl parts.  The gaping wound should be
very lightly filled with gauze from each side. No through
and through drainage should be used.

For exposure of the os calcis the incision is made on
the outer side of the fool in the shape of the letter L, the
verlical portion being at the anterior border of the tendo-
achillis and the horizontal parallel with the sole al the
junclion of the thin skin with the thick skin of the sole.
This affords plenty of room for all operations upon the cal-
cis, particularly in conjunction with the original wounds.
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Mechanical treatment

For simple drainage of the ankle, and for all atypical
operalions, suspension in a Hodgens splint with a shight
traction by means of Sinclair’s skate (fig. 51 D) is by far
the best treatment.

The after-trealment of resections of Lhe aslragalus by
suspension is more difficult, on account of the tendency
lo displacement of the foot, but it is advisable to use
suspension and ftraction in infected cases until the
infection 1s arrested. For clean cases of resection the
best method 1s lo nmplﬂjr a plaster of Paris splint
reaching from the loes to the knee. This, of course, has
lo be removed at every dressing, butin clean cases the
dressings are so infrequent that this is no greal inconven-
tence. Inereased comfort will be afforded lo the patient
if the limb in the splint be suspended.

Old fistulae of the astragalus and vicious union of the
ankle and foot are best treated by asitragalectomy. The
position ol the fool must be carefully watched after
excision of the astragalus. Al first the fool hangs loosely,
but as repair lakes place il gradually becomes drawn up
against Lhe libia and fibula. If the splint is nol properly
applied the fool may be displaced loo far forward or
backward and become useless; there is also a lendengy lo
inward rotation, which must be met and corrected. A
firm cicatricial union should be sought for rather than
a new arliculation; early movements are not indicaled,
therefore, nor should lhe palient attempt to walk until
cicatrisation is complele, 1. e. three or four months on an
average. Much allention must be given lo the toes in
order to prevent incurvation:; they must be massaged
daily and their active molion encouraged. When repair
is sufficiently advanced to permit walking a shoe with
lateral steel braces extending up the leg should be fitted
in order to prevent laleral deviation of the fool.
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Tarsus and Metatarsus.

As has already been stated in regard to the ankle and
poslerior tarsus, operations for fractures of this region
should be performed at the earliest possible moment lo
avoid infection, with itsdeplorable consequences, nol only
to the articulations and tendons of the foot, but to life
itself,

Transport :
As for fractures of the ankle.

Operative treatment :

The question as lo amputalion or resection in these
cases is decided by the amount of destruction of the soft
parts, tendons andskin. Even extensiveinjuriesinvolving
the greater parl of the tarsus can be (reated by resection
with good orthopaedic results if sufficient soft parts
remain.

The nature of the resection will depend on the extent ol
injury transversely. For wounds and fractures of single
hones, partial resection and ablation of all torn lissues and
foreign bodies suffices as a rule, when it isdone primarily
and before infection is established. After infection has
set in the affected bones should be enlirely removed.
When the bones are fractured transversely across the
fool, resection of the entire anterior tarsus, with partial
resection ol whal metatarsals may be injured, gives
excellenl results. Resections of the bones at one side of
the fool are nol so satisfactory on account of the tendency
to lateral deviation, and they should not be performed
unless at least half or more of the tarsus is preserved.
IFor more extensive injuries il 1s best to resecl the entire
tarsus, removing the astragalus bul always leaving the os
caleis.

Injuries to the metatarsus, if severe, may be treated by
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reseclion combined with disarticulation of the corres-
ponding loes.

For reseetion of the tarsus the incisions already
described for the astragalus and os caleis, and the typical
incisions for navieula, cuboid and cuneiforms advised by
Ollier, are used in conjunction with the original wounds.
Theincisions for resection of the anterior tarsus are four
in number : one passing along the inner border of the
foot from the tubercle of the navicula to Lhe articulation
of the cuneiform with the first metatarsal; a second
passing close Lo the outer border of the extensor hallucis,
uncovering the navicula and passing between Lhe internal
and middle cuneiforms: a third passing between the
extensor tendons of the fourth and fifth toes and opening
the articulation belween the external cuneiform and the
cuboid; and a fourth passing along the superior border of
Lhe peroneus brevis and uncovering the cuboid. It 1s not
necessary Lo remove the heads of the metatarsals or of the
astragalus in resections of the anterior tarsals. The large
cavily left by extensive resections should be gently filled
with gauze, which, in Lhe clean cases, should not be
removed for eight or ten days.

When the wounds involve the sole, threatening infeetion
of the lendon sheaths or already infecled, a suezcesslul
method of treatmenl has been to split the foot longi-
ludinally,by a dorsal and plantar incision, the 'wo joining
in Lhe commissure between Lhe toes. The halves of the
foot are then separated, and the bones resected if neces-
sary ; when infection is presenl the former are kept apart
until it has subsided. These incisions, by laving open
the dense tissues of the sole, have been very efficacious
in limiting infection and have, at the same lime, given
salislactory functional results. Such a longitudinal
splitting in the sagillal plane is less deslructive than
another which has been recommended: namely, a
splitting of the sole away from the bones by incisions
along the border of the foot. These splilting procedures
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require a secondary operation for closure, unless the
wound is so clean at the primary operation as Lo warrant
ils being done al that time.

Mechanical treatmen! :

Resections of the tarsus have (o be immobilised for a
long time to prevent deformity by cicatricial and mus-
cular contraction. The posterior moulded plaster splint
is Lhe best.

An orthopaedie shoe should be worn and weight should
nol be put on the foot until sensitiveness has disappeared.
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< secondary . LY el i e T o
RIFLLE BALL, fractures usually umnfected T T B

i =0 lesions produotdibzoao s Bl e e e

SCAPULA, treatment of fractures of. T SR e T
SCAR TISSUE, infiltration of soft parts by . . . . . . . . .
SECOMDARY RESECTION . 0. . TN P R

3 SUTURE, definition of . S A L T
SEQUESTRA, contained in flasklike callus . . . . . . 13,

P location of . . . .

BPEraians Ior. o oot ndeh e e,

sinuses leading to . s
stereoscopic plates for Incatmn nf
SHELL, fractures must be regarded as infected. . . . . . .
FRAGMENTS, lesions produced by . .
SHOULDER, treatment of fractures of. . . . . . . :
SHRAPNEL BALL, infection in fractures caused by.
SINCLAIR'S GLOVE mel,lmrl for fractures of forearm
2 % ' 4 i 7 metacarpals.
o I I S R S S o S e En M .
HAMMOGE: vt fanet b
SKATE for traction in ]c-w fractures n[‘ ]-:*g
i ” use In presence of fool wounds . .
SPLINT fordareamin: . ., aov e i ciamn, p b
SINUSES, bone. e e ein At L 2 Dl o TRNS SR
SKATE METHOD, ‘imcl.ma A i
SLING, supplementary for suspension of snumi llmh in frac-
ture of femur. . . . . . R A R e B

SPANISH WINDLASS T“]‘iT L o b O 49,
SPLINTS, [‘alml; IRl R L ia e L Ale g e At oot SR
. CalipaEs. e o gl dee sl S i Dot ol S

Delbet’'s ambulatory fr-mu: .........
? % ? e b S S e T
7 Delorme’s aluminium gutter . . . . . . . . ...

Double gutter, for fractured elpow. . . . . . . .
for transport of fmt:turerl humerus .......

i Hodgen's . . . . . &4, 73, 82, 80, 01, 93, 115, 120,
“ JONEs" COCK-UP: A0 < . =il i o at it S
” " traction humerus . . . . . T T
z 1) o B TR Al e S O T e N s

Metal cock-up, for drop wrist . . . . . . . . . .
Murray's modification of Thomas traction arm.
&7, 48,
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=PLINTS, Plaster of Paris, ferhip . . . . . . . .. R
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* Sinelair, far forearm .. . el ek
i Thomas ambulatory, or kiee .
% for use in absence of mediJIﬂ }x lay
% half-ring leg . . . . . . . gt AR
2 ” traction’arm. . ... s ol L . . 48, 61,
” »  leg . 61, T, 73, 90, 92, 93, 117,
4 A (1 e R T e S e T s
2 Wire ladder: Tor-wwrisl o o SR e

STAINS, for bone sinuses . . . . . . . e
bl‘EHLUb{;{}PHJ PLATES, for location ul S quu,tm R
STIRRUP, Finochietlo’s . . . . . . N TR B

SUN TREATMENT, for fractures of Llhn“ .........
SUSPENSION OF SOUND LIMB, in fractures of femur

o and I]{ALTI(J'\I advantages of. . . . .

7 ~ barrack frame for.

description of method

s : for fraclured astragalus
2 A for fracture of elbow . .
F i i for fracture of femur .
4 § i for fractured hip
= % i for fractures of humerus . .
% 5 £ for fractures of knee. .
o £ for fractures of leg . .
» " i for fractures of radius and
T e e e e
i i frame for . : :
% 2 methods of dl,l,an:,hmg appu—
ratus to limbs. -
2 7 2 irpllesyr har far. oo oot
» D 2 T A R R
SUTURE, Delayed Primary, definitionof. . . . .. . . . ..
< Prmatydefniiionc ol s S
2 2 forfractures h}r Ippact S : :
» 3 e 2 ? penelration or |lEIfUIdLluﬂ
” » 7 2 of femar . .0k

? uncomplicated wounds of soft parts .

in presence of fractures . . -

2 Saecondary; definifion of .. L5 e STeT it s
SYNOVIA, not extremely susceptible to infection . . . . . |
TARSUS AND METATARSUS, treatment of fractures of. . .
TIBIA AND FIBULA, treatment of fractures ol . SR AT
TONGS, Ransohofl’s . . . . . . . .. .« 10, 78, 81, 84, 89,
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TRACTION, for coexistant fractures of thigh and leg . . . .

= 0 frachire ol Demmar: ol vader o by s e
< methods of producing bR LY Sl L
TRANSPORT ol Irachires . ot o oes e b e i, s o mi s aa
THEATMENT L)F FRALTUHES Y L P - L R o
clavicle and scapula .
2 2 - el s 1o it R e
% ot % o T | g S S I e
P 2 i 2 lower third of. . . .
” 5 2 = middle Lhird of . .
i # 3 2R ameck Bl Ty i
i ”' s ?  upper thirdof. . . .
¥ % > T 3 o s ¢ MR S
% 7 2 BOIEINE S % e wa 5 el
= i 2 KB ol S st U )

metacarpus and phalanges.
radivs andulna . . . . . .
ghonlder:: . w = e
tarsus and melatarsus. . .
i o o llblﬂ and - Hbule - o ool

TROLLEY BAR, for suspension and traction . . . .. . ..
TWAST, Spanish Windlags: . 1 o s ke ta s & 0el o 49,
UULNA, treatment of fractures of . © . « . . .« o % o o s o
UNION, delayed by Anlerbion: ey e s v T
= Delbet apparatus for. . . - « + « « « . . .
e dractore of Knee . . oo oo e o« i siaie
mjections of blood for- .« & 5w .
T e e A %, [0 ot B et e
? = ottt Bor s s s e
3 N RN e e e e B e e :
i % internal fixation unnecessary for., . . . .
5 = of-ooh and ankler s a ot et e o
WEIGHTS, for suspension and traction . . . . . . . . . ..
MWINDLEASS - TIWIST, Spanigh @ a0 o0 0 sen e 49,
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WRIST, treatment-of fractures of . . . . . . v & v ev a5
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MASSON ET C!®, EDITEURS

LIBRAIRES DE L’ACADEMIE DE MEDECINE
120, BOULEVARD SAINT-GERMAIN, PARIS

NS TN L BRI RN BT )

La librairie Masson et Cie ayant acquis le fonds de

la maison G. Steinheil, on trouvera, incorporés dans

cet extrait de catalogue, les principaux ouvrages
edités par M. G. Steinheil.

Vient de paraitre :

F. JAUGEAS

Assislant de radiothérapie & 'Hopital Saini-Antoine,

Précis de

Radiodiagnostic

Technique et Clinique
DEUXIEME EDITION REVUE ET AUGMENTEE

Un vol, de 550 pages, 220 figures el 63 planches hers texte. . 20 fr.

L'ouvrage se vend reli¢ au prix de 24 fr.

ette édition n'est pas seulement considérablement augmen-

C'j;h::.’; elle tient compte de la grande expérience de la guerre

qui a affermi et étendu le domaine de la radiographie; elle
comprend des remaniements importants.

Pr. n* 839, (Juillet 1¢18.) 1

Majoration syndicale temporaire de
10 0/0 sur tous les prix de ce catalogue
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Paul ALQUIER J. TANTON
Ancien interne des Hépitaux Médecin principal,
de Pans. Professeur agrégé du Val-de-Grice.

L’Appareillage
dans les Fractures

de Guerre

1 vol. in-8 de 250 pages, avec 182 figures . . . . .« .+ . . 7 fr. 50
D" ARCELIN

Chel de service de Radiologie & I'Hopital Saint-Joseph
et a I'Hopital Saint-Luc.

L’Explotation tadiologique

des Voies Utinaires

1 vol. gr.in-8 de 175 pages avec figures el 6 planches hors texte. 6 fr.

F. BARJON

Médecin des Idpitaux de Lyon.

Radiodiagnostic
des Affections
Pleutro-pulmonaires

1 vol. gr. in-8 de 192 pages avec figures el 26 planches . . . . 6 fr.
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D' LACAPERE

Le Traitement de la Syphilis

pat les composés arsenicaux

1 volume in-8 de 198 pages avec figures. . . . . . . . .. 4 fr. 50

D' A. DOLERIS et J. BOUSCATEL

Néo - Malthusianisme
Maternité et Féminisme
Education sexuelle

L noltime m-Bde 262 PADES . « v v v v ws v w o w e om e e 4 fr. 50
=]

Dr Francis HECKEL

La Névrose d’Angoisse

et les Etats d’émotivité anxieuse
Clinique — Pathogénie — Traitement

i e SR TR R P L T e e T o 9 fr.

D's DEVAUX ¢t LOGRE

Les Anxieux (Etude clinique)

T A e T e T L ey P Sl B R e L 4 fr., 50
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BALTHAZARD, CESTAN, CLAUDE,
MACAIGNE, NICOLAS, VERGER

Professeurs agrégés des Facultés de Médecine.

Avee préface du Professeur BOUCHARD.
Précis de
Pathologie interne

DEUXIEME EDITION, REVUE ET AUGMENTEE

Tome 1. — Maladies infectieuses (Nicolas). — Intoxication (Bal-
thazard), 8gb pages, 55 figures.

Tosme 11. — Nutrition, Sang (Balthazard). — Cceur, Poumons (Ma-
caigne), 830 pages, 37 figures.

Tome 111. — Tube digestif, Péritoine, Pancréas (Balthazard). —
Foie, Reins, Capsules surrénales (Claude), 080 pages, 18 figures.

Tome IV. — Systéme nerveux (Cestan et Verger), 918 pages,
03 figures.

Prix de Pouvrage complet en 4 volumes in-B, cartonnés. . . . 40 fr.

BERIEL

Chef des travaux d'anatomi= pathologique a la Faculté de Lyvon,
r
El¢
ements
d’Anatomie pathologique

U'n volume in-8 carré de 564 pages, 232 figures, cartonné . . 10 fr.

H. GUILLEMINOT

Chef des travaux pratiques de physique biclogigue.
Manipulati
anipulations

de Physique biologique

Un volume in-16 de 272 pages, 242 figures, carlonné. . . . 4 fr. 50
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Georges DIEULAFOY

Professeur i la Faculté de Paris,
Membre de Académie de Médecine.

Manuel de

Pathologie interne

SEIZIEME EDITION (nouveau tirage rqif).

| vol. in-16, ensemble 4300 pages, avec figures en noir el en couleurs,
carfonnds a langlaise, lranches rouges . . . . . . . . . . 40 fr.

—

Precis de Pathologie chirurgicale —

FAR MM.

P. BEGOUIN, H. BOURGEOIS, P. DUVAL, GOSSET, E. JEANBRAU,
LECENE, LENORMANT, R. PROUST, TIXIER

Professeurs aux Faculiés de Paris, Bordeanx, Lyon et Montpellier.

Tome 1. — Pathologie chir. générale, Tissus, Crane et
Rachis. — 2° édition, 1110 pages, 305 figures , . . . . 10 fr.
Tome 11. — Téte, Cou, Thorax. — 32* ddition, 1068 pages,
-l T SR S SIS E R S SR TR R 10 fr.
Tome 111. — Glandes mammaires, Abdomen, Appareil
génital de "homme. — 2¢ édil., 881 pages, 352 figures. 10 fr.

Tome 1V. — Organes génito-utinaires (suile), Atfections
des Membzres. — 2° édition, 1200 pages, 429 figures. . 10 fr.

=
——

Aug. BROCA

Professeur d'opérations et appareils & la Faculté de Médecine de Paris.

Précis de Médecine Operatoire —

510 figwres dans le dexte . . . . o v o o 4 o e a0 e e 9 fr.
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COLLECTION DE
PRECIS MEDICAUX
(VOLUMES IN-8, CARTONNES TOILE ANGLAISE SOUPLE)

Vient de paraiire :

J. DARIER

Médecin de 'hopital Broca,

Précis de Dermatologie

DEUXIEME EDITION ENTIEREMENT REFONDUE

1 vol. in-8 de 864 pages avec 195 figures . « . . . . .. . . 18 fr.
M. ARTHUS
Chimie physiologs —
mie physiologique —
& ddition, 430 pages, 130 figures, & planches en couleurs . . . 8 [r,
J. COURMONT AVEC LA COLLABORATION DE
Professeur a la Faculté de Lyon. Ch. LESIEUR et A. ROCHAIX
.y
Hygiene —
810 pages, 227 figures en noir et en coulenrs . . . . . . « . 12 fr.
Et. MARTIN

Professeur a la Faculté de Lyon.

Déontologie — et Médecine professionnelle

L volume de 3Th Pagmes - il G e s e e e e - o i g8

G. WEISS

Professeur 4 la Faculté de Paris.
Physique biologique —

e ddslian, 500 pagres, ST5 fIORIES. o a asl e e L S 7 fr.
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Vient de paraitre :

L. BARD

Professeur de clinique médicale a4 I'Université de Gengve.
Précis

des Examens de laboratoire

employés en clinique

TROISIEME EDITION, REVUE ET AUGMENTEE

I vol. in-8 de 830 pages avec 162 figures. . « . . . . - . . - 14 fr.
P. POIRIER Amédéie BAUMGARTNER
Professeur d'anatomie a la Faculté, Ancien prosecteur
[ [
Dissection —
Y ddrtion, 300 Dalas; FAL. JIOUVEE . o . ols % voemiE s e 8 fr.
M. LETULLE L. NATTAN-LARRIER
Professeur & la Faculté de Paris. Ancien chefl de Laboratoire 4 la Faculté,
] [ ] RSk
Anatomie Pathologique —
ToMme 1. — Histologie générale. App. circulaloire, respiraloire.
40 paoes. 248 floures ovigingles. . .. v i ow s oo 16 fr.

M. LANGERON

Préparateur 4 la Faculté de Médecine de Paris.
¥ ()
Microscopie —
as diition. 820 pages. 299 Rgures -~ o va s o e s bW wa I2 fr,
V. MORAX

Ophtalmologiste de 'hopital Lariboisiére.

Ophtalmologie —

s dedition, OB PACES, AST ROUIEE o o v oailvieiw a w b wieh ae 14 fr.
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PRECIS MEDICAUX

KIRMISSON

Professeur & 1a Faculté de Paris.

Chirurgie infantile —

o® ddition, 706 pages, 475 BGUIEs-. « « s« < & oan s w a0 B B

Nouvelles éditions en préparation :

Introduction a I'Etude de la Médecine, par RoGER. — Analomie el
Dissection, tomes 1 et Il, par ROUVIERE. — M;‘.-:robfa:oge clinigue,
par F. BEzanCoN. — Biochimie, par E. LaurLinGg. — Physiologie,
par ArRTHUS. — Méddecine infaniile, par NOBECOURT. — Thérapeu-
tique el Pharmacologie, par RiCHAUD. — Parasilologie, par BRUMPT.
— Médecine légale, par LAcCasSAGNE. — Diagnostic médical, par

P. SPILLMANN.

Schémas pour la Localisation
des Lésions cérébrales
Par Mme J. DEJERINE et ], JUMENTIE,
Une fiche 38 > 62 deux couleurs, 5 dessins d'aprés nature.
Ia fiche . . . Ofr.30 | Lesi1oo fiches . . .. 25 fr.

Schémas d’Observations Cliniques

Médicales et Chirurgicales. — Par 7. DEJERIVE
Sept fiches anatomigques 31><36
La fiche. O fr. 10| So fiches assorties. 4 fr. 50| 100 fiches. 8 fr.

Schéma pour la Localisation des Lésions

du Plexus Brachial., — Par Henry MEIGE
1 fiche format o433, L.a donzaine.. . - o0 . Gulipe st 1 fr.

Schéma pour la Localisation
des Lésions criniennes

Par Prof. Pierre MARIE, FOIX et BERTRAND
1 fiche (papier calgue), format 26>21. La douzaine. . . . . . ¥
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PRECIS DE TECHNIQUE

Vient de paraitre :

G. ROUSSY 1. BERTRAND
Professeur agrégd, Chef des Travaux Bxterne des Hopitaux de Paris,
d'Anatomle pathologigue Moniteur des Travaux pratiques d'anatomis
4 la Faculté de Paris. pathologique.

Travaux pratiques

d’Anatomie Pathologique

EN QUATORZE SEANCES

— Préface du FProfesseur Pierre MARIE —

1 vol. in-8 de vi1-224 pages, avec 100 planches, relié. . . . . . 6 fr.

Ce volume présente sous forme d’atlas, avec texte détaillé en

regard des figures, toutes les coupes é¢tudiées dans les

séances de travaux pratiques par les étudiants. Ce petit précis

sera également utile aux spécialistes a q}u: il rappellera sous une

forme concise les principaux types dhistologie pathologique
: microscopique.

-
_—

Gustave ROUSSY Jean LHERMITTE

Professeur agrégeé a4 la Faculté de Paris. Ancien chel de laboratoire 4 Ja Faculté

Les Techniques
anatomo-pathologiques
du Systéme nerveux

1 vol. pelit in-8, de xv1-235 pages, avec figures, carlonné toile. 5 fr.

H. BULLIARD Ch. CHAMPY

Préparateur d'histologie & la Faculté Prot. agrégd 4 la Faculté de Paris,

Abrégé d’Histologie
Vingt lecons avec notions de technique
Préface du Professeur A. PRENANT

1 vol, in-8, de 300 pages, 158 figures et 4 planches en couleur,
R R B o e T i 6 fr.

by
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]. DEJERINE

Professeur de clinique des maladies nerveuses & la Faculté ds Médecine de Paris,
Médecin de la Salpétrigre, Membre de 'Académie de Médecine

Sémiologie des Affections
du Systéme nerveux

1 fort vol, grand in-8 de 1212 pages, avec 560 figures en noir et en
couleurs et 3 planches hors lexle en couleurs. Relid loile . . 40 fr.
Reliden 2 yoltmes & ;& =il = wha v 44 fr.

La Pratique Neurologique

PUBLIEE SOUS LA DIRECTION DE PIERRE MARIE
Professeur & la Faculté de Médecine de Paris, Médecin de la Salpétritre

FPAR MM,

0. CROUZON, G. DELAMARE, E. DESNOS, G. GUILLAIN, E. HUET,
LANNOIS, A. LERI, F. MOUTIER, POULARD, ROUSSY

1 vol. gr. in-8, de 1408 pages, avec 302 fig. Relié toile. . . . 30 fr.

P. RUDAUX

Précis ¢lémentaire
d’Anatomie, de Physiologie
et de Pathologie

TROISIEME EDITION, REVUE ET AUGMENTER

1 vol. in-8 écu de 828 pages, avec 580 figures dans le texte . . 10 fr.




MASSON ET ¢*, EDITEUR ——
Gaston LYON

Ancien chefl de clinique médicdle & la Faculté de Médecine de Paris.

Traité éléementaire
de Clinique thérapeutique

Neuviéme édition augmentée. Un fort volume gr. in-8 de 1791 pages,
e T S el B T S o SRR e L G 28 fr.

G. LYON P. LOISEAU

Ancien chef de clinigue a la Faculté de Paris. Ancien préparateur i I'Ecole de Pharmacie

Formulaire Thérapeutique

Dixiéme édition, entiérement revue et augmentée en 1916

I volume in-18 sur papier indien trés mince, relié maroquin. 9 [r.

—-
—

Traité de
Diagnostic médical

par EICHHORST

Traduction et annotation de la 3* édition par

A.-B. MARFAN et  Léon BERNARD

Professeur & la Facullé Agrégé 4 la Faculté,
4° édition frangaise, revue par les D " Marcel Pinard et Rivel.

Un volume gr. in-8 de 856 pages, 204 figures el 4 planches, . 22 Ir.

L'Art pratique de formuler

3 'usage des Etudiants et des jeunes Praticiens
Par LEMANSKI

4* ddition, 334 pages, cartonté . . « « Wi v w i v ea 5 1.




== MASSON ET C", EDITEURS

G.- M. DEBOVE G. POUCHET
Doyen honoraire de la Facultéd. Prof. de Pharmacologie 4 1a Faculté
de Médectne.
A. SALLARD

Ancien interne des Hopitaux de Paris

Aide - Mémoire de
Thérapeutique

2¢ ddition. 1 vol. in-8 de 912 pages, relid foile. . . . ., . . . . 18 fr.

Ch. ACHARD G.-H. DEBOVE J. CASTAIGNE

Professcur &4 la Faculté, Doven de la Fac. de Paris. Professenr ag. a la Faculté,

Manuel des
Maladies du Tube digestif

Toue 1 : BOUCHE, PHARYNX, (ESOPHAGE, ESTOMAC
par G. PAISSEAU, F, RATHERY, L-Ch. ROUX

1 vol. grand in-8, de 725 pagés, avec figures dans le fexte . . 14 fr.

Tome II : INTESTIN, PERITOINE, GLANDES SALIVAIRES,

par M. LOEPER, Ch. ESMONET, X. GOURAUD, L.-G. SIMON,
L. BOIDIN et F. RATHERY

1 vol. grand in-8, de 810 p., avec 116 figures dans le texte . . 14 fr.

Manuel des
Maladies de la Nutrition

et Intoxications

par L. BABONNEIX, J. CASTAIGNE, Abel GY, F. RATHERY

1 vol. grand in-8, 1082 p., avec 118 fig. dans le texte ., . . 20 fr,
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Ouvrages du Docteur MARTINET

Thérapeutique Usuelle des
Maladies de I"Appareil respiratoire

1 vol. in-8 de v-295 pages, avec fig., broché. . . . . . . . 3 fr. 50

Clinique et Thérapeutique circulatoire

1 vol. in-8 de 384 pages, avec 222 fig. dans le texte. . . . . . 12 fr.

Pressions artérielles et Viscosité sanguine

1 vol. in-8 de 273 pages, avec 102 fig. en noir et en coulenrs . . 7 fr.

Les Médicaments usuels —

I vol. in-8 de 6og p. avec fig. Qualriéme édilion revuve. . . . . 6 fr.

Les Aliments usuels —

1 vol. in-8 de vin-352 p., aveec fig. Deuxiéme dédilion revue. . . 4 fr.

Therapeutique Usuelle des
Maladies de la Nutrition —

1 vol, in-8 de 420 pages, en collaboralion avec le DF Legendre. B fr.

Les Régimes usuels =

1 vol. in-8 de 1v-434 p., en collaboration avec le ¥ Legendre. 5 fr.

DANS LA MEME COLLECTION :

Clinique hydrologique —

Fnl dn-Side bl pepasT om0 L Dl R s A 4 Ir.

Les Agents physiques usuels =

1 vol. in-8 de xvi-633 pages, avec 170 fig. et 3 planches hors texte. 8 fr.
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Dr Alb. TERSON

Ancien interne des Hopitaux,
Ancien Chefl de Clinique Ophtalmologigue
a I'Hétal-Dien.

Ophtalmologie

du Médecin praticien

1 vol. in-8 relié, 480 pages, 348 figures ef 1 planche. . . . 12 fr,

Dt G. LAURENS

Oto - Rhino - Laryngologie

du Meédecin praticien

DEUXIEME EDITION

1 vol. in-8 relié, 448 pages, 393 figures dans le texte. . . . 10 Ir.

M. LETULLE

_ Membre de I'Académie de Médecine.
Professeur a4 1a Faculté de Paris, Médecin de I'Hbpital Boucicaut.

Inspection — Palpation
Percussion — Auscultation

DEUXIEME EDITION, REVUE ET CORRIGEE

1 vol. in-16 de 206 pages, 110 fig. expliguées el commentées . . 4 fr.
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A. CHAUFFARD

Professeur de Clinique médicale 4 la Facuité de Médecine de Paris

Lecons sur la Lithiase biliaire —

1 vol. in-8 de 242 pages avec 20 planches hors lexle, relié toile. 9 fr.

F. BEZANCON S. 1. DE JONG

Professeur agrégé a la Faculté de Paris. Anclen chef da clin. a la Faculté de Parig,

Traité de "'examen des Crachats —

1 vol. in-8 de 411 pages, avec 8 planches en couleurs. . . . . 10 fr.

Antoine FLORAND  Max FRANCOIS Henri FLURIN

Les Bronchites chroniques =
T V0L -0 de IR0 PADPTE S - 2 i e e R e 4 fr.

Ch. SABOURIN

Traitement rationnel de la Phtiste —

Cinguidme édition. 1 vob. in-S8 de {72 pages. . . . . « « o o . 5 In:

Noil HALLE

Les Formes
de la Tubetculose rénale chronique
1 vol. in-8 de 240 pages avec 12 planches . . . . . . . .« . . 6 (r.
BRANDEIS

L’Urine normale et pathologique —

Deuxiéme édition. 1 vol. in-8 de 472 pages avec 100 fig. el 5 planches
hors texie en coulenrs, carlonng . . . o o o v v v nin o 8 fr.
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j’uLs COMBY

Médecin de I'hopital des Enfants-Malades

Deux cents

Consultations médicales
Pour les Maladies des Enfants

a* édition. 1 vol. in-16, carlonné toile. . . v « v v « « « « Sr. 50

P. NOBECOURT

Professenr agrégé 4 la Facultd da Médecine de Paris, Médecin des hipitaux.

Coniérences pratiques

sur ['Alimentation
des Nourrissons

3* édilion. 1 vol. in-8 de 373 pages, avec 33 fig. dans le lexle. . 8 fr.

A. LESAGE

Médacin des hopitaux de Paris.

Traiteé
des Maladies du Nourrisson

I vol. in-& de vi-736 pages, avec 68 figures dans le fexte. . . . 10 fr

Eﬂ rene I'I:RR?EN

Ancian ch Maladics des Enfants

Precxs d Ahmentatmn

des Jeunes Entants
(ETAT NORMAL, ETATS PATHOLOGIQUES)

3¢ édition. 1 vol. de 402 pages, avec graphiques, carltonné . . . 4 [r.
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E. FORGUE E. JEANBRAU

Professsur de Clinigue chirurgicale , Professeur agrégé
4 la Faculté de Médecine d¢ Montpellier. i la Faculté de Médecine de Montpellier

Guide pratique du Meédecin

dans les

Accidents du Travail

TROISIEME EDITION, AUGMENTEE ET MISE AU COURANT DE LA JURISFRUDENCE

Par M, MOURRAL
Conseiller & la Cour de Rouen,

1 vol. in-8 de xxiv-68B4 pages, avec figures, cartonné loile . . . 9 fr.

L. IMBERT C. ODDO

Agrége des Facultés, Professeur
8 I'Ecole de Médecine de Marseille,
Médecin expert prés les Tribunaux.

. Professeur
a4 I'Ecole de Médecine de Marseille,
Médecin expert prés les Tribunaux.

P. CHAVERNAC

Médecin expert prés les Tribunaux,

Guide pour I’Evaluation

des Incapacités
DANS LES ACCIDENTS DU TRAVAIL

I vol. in-8 de g50 pages, avec 88 figures, carlonné loile . . . 12 fr.

Traité
des Maladies de I'Enfance

PUBLIE S0US LA DIRECTION DE

J. GRANCHER J. COMBY
Professsur & la Faculté de Médecine de Paris, Médecin de I'"Hopital des Enfants-Malades
Membre de "Académie de Médecineg, Médecin du Dispensaire pour les Enfants
Meédecin de FHopital des Enfants-Malades.

de la Société Philanthropique,

DEUXIEME EDITION, ENTIEREMENT REFONDUE

5 forts velumes gr. in-8 avec figures dans le fexte. . . . . . 112 fr.
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Ch. BOUCHARD G.-H. ROGER
Professenr honoraire de pathologic géndérale Professeur de pathologie expérimentale
i la Faculté de Paris. 4 la Frcualté de Pans.

Membre de 'Académie des Sciences Membre da I"Académie de ‘r'lédr:cmt,
et de Académie de Médecine. Médecin de I'Hotel-Dieu.

Nouveau Traite de
# / ’
Pathologie générale
Quaire volumes grand in-8, avec nombreuses figures dans le

texte, reliés totle.

Volumes parus :

Tome 1. — 1 vol. gr. in-8 de goo pages, relié loile . . . . . « 22 {r.

OLLABORATEURS DU Tosmg I : Ch. ACHARD, J. BERGONIE, P.-J.

CADIOT et H. ROGER, P. COURMONT, M. DUVAL et P. MU-

LON, A. IMBERT, J.-P. LANGLOIS, P. LE GENDRE, F. LEJARS,
P. LENOIR, Th. NOGIER, H. ROGER, P. VUILLEMIN.

Tome I1. — 1 vol. gr. in-8, de 1174 pages, 204 fig. Relié toile. 28 fr.

OLLABORATEURS DU Tome Il : Fernand BEZANCON, E. BODIN
Jules COURMONT, Jules GUIART, A. ROCHAIX, G.-H. ROGER,
Pierre TEISSIER

L'ouvrage sera complet en 4 volumes. On acceptera
des souscriptions jusqu’'a Dapparition du tome III,
au prix de 105 francs.

P.-J. MORAT Maurice DOYON
Professeur Professeur adjoint 4 la Faculié
a I'Universilé de Lyon. de Médecine de Lyon,
Tome 1. — Fonctions élémentaires . . . RS

Toue 1I. — Fonctions d'innervation, avec zhﬂ ﬁguics . o RS
Tome 11I. — Fonctions de nutrition. — Circul. — Calorif. 12 fr.

Tome IV. — Fonctions de nutrition (suite et fin). — Rcspn—atmn
excrétion. — Digestion, absorption, avec 167 thrcs = 12 fr.

En préparation :
ToME V ET DERNIER. Fonctions de relation et de reproduction. <3

m—
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A. BESREDKA

Professeur & U'lnstitut Pasteur.

Anaphylaxie
et Antianaphylaxie

Préface de E. ROUX, Membre de I'Institut.

Etol th-G e Tt amer . e v o A v w
A. PRENANT 1. MAILLARD P. BOUIN
Professeur Chef des trav. de Chim. bicl. Professeur agrégé
& la Faculté de Paris. & la Faeultd de Paris 4 la Faculté de Nancy.

T ? s 1 ’
I'raité d’Histologie
ToME 1. — CYTOLOGIE GENERALE ET SPECIALE... (épuisé).

ToMme II. — HISTOLOGIE ET ANATOMIE. 1 velume gr. in-8, de
XI-1199 pages, avec 572 fig. dont 31 en coulewrs. . . . . . . 5O fr.

PRENANT

Professenr 4 la Faculté de Médecine de Nancy.

Eléments d’Embryologie

de 'Homme et des Vertébrés

Tosme I. — Embryogénie. 1 vol. in-8, 299 fig. el 4 planches. 16 fr.
Tose I1. — Organogénie. 1 vol. in-8 de 836 pages, avec 381 fig. 20 fr.

Précis d’Embryologie

de 'Homme et des Vertébrés
Par 0. HERTWIG
Traduction par L. MeRcIER, chel de travaux a la Fac. de Nancy.
Préface du Professeur PRENANT.

1 vol. in-8 raisin de 534 pages, avec 373 figures . . . . . . . 15 fr.
— =
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AXENFELD

Traité d’Ophtalmologie
Traduction frang¢aise du D" MENIER

1 vol. in-8 de 790 pages, avec 12 planches en couleurs el 549 fig. 30 fIr.

MAY

Chirurgien chargé des Services d'ophtalmologic des hopitaux de New-York.

Manuel
des Maladies de I'(Eil

Traduction par P. BOUIN

Professeur 4 la Faculté de Nancy,
3* édition francgaise de 1914.

In-16, 436 pages, 365 figures el 22 planches avec 72 figures en cou-

Tenrs CArtOnme.: i s & =i it s Bt % o e e u o e e e e 8 fr.
Th. HEIMAN
L’ Oreill ladi
reille et ses maladies
2 vol. in-8 de 1462 pages, avec 167 figures. - . . . . « + « . 40 fr.
Cet ouvrage se vend relié au prixde . . . . . . . . . . 46 Ir.
SULZER

Echelles

pour la Mesutre de I’ Acuite visuelle

Deux planches murales mesurant chacune go>< 63, chague. . . 4 fr,
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Vient de paraitre :

[eishmanioses

Kala-Azar, Bouton d’Orient, Leishmaniose américaine
Par A. LAVERAN

Professeur 4 1'Institut Pasteur, y
Membre de I'Instilut et de I"Académic de Médecine,

I vol. in-8 de 515 pages, 40 figures, 6 planches hors lexle en noir

T i f AT et s S B o S L7
A. LAVERAN F. MESNIL
Professeur & I'Institut Pasteur Professeur
Membre de I'Institut. a 'Institut Pasteur.

Trypanosomes
et Trypanosomiases

2* ddilion, 1 vol, gr. in-8 de viI-1000 pages, avec 190 figures dans le
texle el une planche hors texte en couleurs. . . . . e e e AT

R. SABOURAUD

Directeur du Laboratoire Municipal & 'HOpHal Saint-Louis,

Maladies du Cuir Chevelu

ToMe 1. — Maladies séborrhéiques, 1 vol. gr. in-8 . . . . . . 10 fr.
ToME 1I. — Maladies desquamatives. 1 vol. gr. in-8. . . . . 22 fr.
ToMmE III. — Maladies cryptogamigues. 1 vol. gr. in-8. . . . 30 fr.

La Pratique Dermatologique

PUBLIEE SOUS LA DIRECTION DE MM.

Ernest BESNIER, L. BROCQ, L. JACQUET

4 volumes reliés, avec figures el tg planches en couleurs. . . 156 [r.
Tome I : 36 fr. — Tomes II, II1, IV, chacun : 40 fr.
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P. POIRIER — A. CHARPY

Traité
d’ Anatomie Humaine

NOUVELLE EDITION, ENTIEREMENT REFONDUE PAR

A. CHARPY et A. NICOLAS
Professeur d'Anatomie a la Faculté Professeur d'Anatomie & la Faculté
de Médecine de Toulouse de Medecine de Paris.

0. AMOEDO, ARGAUD, A. BRANCA, R. COLLIN, B. CUNEO, G. DELAMARE,

Paul DELELT DIEULAFE A. DRUAULT, P. FREDET, GLANTENAY,

A, GOSSET, M. GUIBE, P. JACQUES, Th. JONNESCO, E. LAGUESSE,

L. '\iihDUVR[ER P. NOBECOURT, O. PASTEAU, M. PIC-‘.’JI A. PRENANT,

H. RIEFFEL, ROUVIERE, Ch. SIMON, A. SOULIE, B. de ?RIE,SE._
WEBER.

Tome 1. — Introduction. Notions d’embryologie. Ostéologie.
Arthrologie, 825 figures (3° édition). . . . . . . . . .. 20 fr.

Tome II. — 1*f Fasc. Myulogle — Embryologie. Histologie.
Peauciers et apunevruses, 351 figures (3¢ édition) . . 14 fr.

2* Fasc. : Angéiologie (Coeur et Artéres), 248 fig. (3+é4.). 12 fr.
3* Fasc.: Angéiologie (Capillaires, Veines), (3* éd.) (en préparation.)
4* Fasc. : Les Lymphatiques, 1206 figures (2* édition). . . 8 fr.

Toue III. — 1*r Fasc. Systéme nerveux (Méninges. Moelle. Encé-
phale), 265 figures (3¢ édilion) . . . . « . . « s (en préparation.)

* Fasc. : Systéme nerveux (Encéphale) (2° édition). épuisé.

¢ Fasc.: Systéme nerveux (Nerfs. Nerfs criniens et rachidiens),
Gl Tores (D BdRiianT 0 S e R e e e e 12 fr.

)
a
&
o

ToME IV. — 1* Fasc. : Tube digestif, 213 figures (3 édit.). 12 fr.
2* Fasc. : Appareil respiratoire, 121 figures (2* édit.) . . 6 fr.
3* Fasc. : Annexes du tube digestif. Péritoine. 462 figures

TR T R R TN S PR Y S 11 I8 fr.
ToMe V. — 1* Fasc. : Organes génito-urinaires, 431 figures
(2* édition). (en préparation.)

2* Fasc. : Organes des sens. Tégument externe et dérivés.
Appareil de la vision. Muscles et capsule de Tenon. Sour-
cils, paupiéres, conjonctives, appareil lacrymal. Oreille
externe, moyenne et interne. Embryologie du nez, Fosses
nasales. Organes chromaffiines, 671 figures (2° édition) 25 fr.

e
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P. POIRIER B. CUNEO A. CHARPY
Professeur d'Anatomie Professeur agrégé ~ Professeur d'Anatomie
a la Faculté de Paris. 4 la Faculté de Paris. & la Faeulté de Toulouse,

Abrégé d’Anatomie

ToMmE [. — Embryologie — Osléologie — Arthrologie — Myologie.

Tome I1. — Caeur — Artéres — Veines — Lymphatiques — Cenlres
nerveux — Nerfs craniens — Nerfs rachidiens.

ToMme III. — Organes des sens — Appareils digestif, respiratoire —
Capsules surrénales — Appareil urinaire — Appareil génital de
Phomme, de la femme — Périnée — Mamelles — Périloine.

3 volumes in-8°, 1620 pages, 976 figures en noir et en couleurs, reliés
it ol Ao AR R TR s e T e SN S R e G PR 50 fr.

Georges GERARD
Agrégé des Pacultés de Médecine.
Che des travaux anatomigues & la Faculié da Lille,

Manuel
d’Anatomie humaine

I vol. in-G jésus de 1176 pages, avec oo figures, d'aprés les planches
d’enseignement de Farabeuf. Cartonné. . . . . . . . . . . 30 fr.

Ch. DUJARIER

AnNcien prosécteur.

Anatomie des Membres

(Dissection — Anatomie topographique)

I vol. in-8, 304 pages, avec 55 planches en coulewrs, cartonné. 15 fr.
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Précis de

Technique Opératoire

PAR LES PROSECTEURS DE LA FACULTE DE MEDECINE DE| PARIS

Pratique courante et Chirurgie d'urgence, par V. VEAU. 4° éJil.
Téte et cou, par CH. LENORMANT. 4° édition.

Thorax et membre supérieur, par A. Scuwartz. 3° édition.
Abdomen, par M. GuiBg. 3* édition.

Appareil urin. et app. génit. de 'homme, par P. DuvaL. 4° édit.
Appareil génital de la femme, par R. Prousr. 3° édition.
Membre inférieur, par GeorGEs Lasey. 3° édition.

Chaque vol. illuslré de nombreuses fig., la plupart eriginales . . § fr.

-

Aug. BROCA

Professeur d'opérations et d’appareils & 1a Faculté de Paris.

Chirurgie Intantile

1 vol, in-8 jésus de 1136 pages avec 1259 figures, carfonné . . 25 fr.

NELATON ¢t OMBREDANNE

Professeurs agréges i la Faculté de Paris.

Les Autoplasties

(Levres, joues, oreilles, tronc, membres)

1 ¥ol. in-8 de 200 pages, 2L BORIES, « « .- « o ciia s v s 10 fr.

La Rhinoplastie

1 vol. gr. in-8 jésus de 438 pages avec 391 figures . . . . . . 5 I




MASSON ET (v, EDITEURS ——

G. MARION M. HEITZ-BOYER
Professeur agrégé & la Faculté, Chirurgien des hopitaux,
Chirurgien de !‘hépital Lariboisitre Ancien chel de Clinigue de 'hépital
Necher.

Traité pratique
de Cystoscopie et de
Cathétérisme urétéral

2 vol. gr. in-8, formani ensemble 391 pages avec 6 planches en noir
el en couleurs el 197 figures dans le texte.

L'ovvrage se vend complef au prix de . . . - « . « .+ . . 50 fr

M. LERMOYEZ

Membre de 'Académie de Médecine, Médecin des Hipitaux de Paris.
Chel du Service oto-rhino-laryngelogigue de I'Hépital Saint-Antoine,

Notions pratiques
d’Electricité

a 'usage des Medecins, avec tenseignements
spéciaux pour les oto-rhino-laryngologistes

1 vol. gr. in-8, de xu-863 p., avec 426 fig., élégant cartonnage. 20 fr.

=

H. GUILLEMINOT

Chefl des travaux pratigues de physique biologique

Electricité Médicale

1 volume in-16 de 6o pages, 82 figures el 13 planches en couleurs,
Rt N R P « 10 ifr.
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Léon BERARD Paul VIGNARD
Professeur e clinique chirurgicals Chirurgien de la Charité
# la Faculté de Médecine de Lyon. (Lyon}.

L’ Appendicite

Etude clinique et critique

1 vol. gr. in-8 de x11-876 pages, avec 138 figures dans le lexte. 18 fr.

L. OMBREDANNE

Professeur agrépéd & la Facolté de Médecine de Paris,
Chirurgien de I'Hépital Bralonneaun.

Technique Chirurgicale

Intantile
Indications opératoires, Opérations courantes

1 vol. in-8 de 342 pages, avec 210 fignures. . . . . . « « « « s 7 fr.

Traité Médico-Chirurgical

des
Maladies de I'Estomac
et de "(Esophage

Par MM.

A. MATHIEU L. SENCERT Th. TUFFIER
Médecin Professeur agrégé Professeur agrégé,
da ala Chirurgien
I'Hapital St-Anteine. Faculté de Nancy. de I'Hépital Beaujon.

AYEC LA COLLABORATION DE :

7. CH.-ROUX ROUX-BERGER  F. MOUTIER

Ancien intarne Prosecteur Ancien interns
 des . 4 l',\mrhil.héﬁtrc = des :
Hépitaux de Paris, des Hoépitaux. Hopitaux de Paris

1 vol. gr. in-8 de 934 pages avec 300 figures dans le texte. . . 20 fr.
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Huitieme édition entiérement refondue

A. RIBEMONT-DESSAIGNES G. LEPAGE
Professear a la Facuité Jde Paris, FProfesseur agr. 4 la Faculté de Paris,
Membre de 'Académic de Médecine. Accoucheur de la Maternité

Traité
d’Obstétrique

1 vol. gr.in-8, de 1574 pages, avec 587 figures. Relié toile. 32 fr.

Le méme ouvrage relié en deux volumes, . . 35 Ir.

Samuel POZZT

Frofesseur de Clinigue gynécologique
Membre de 'Académie de Meédecine,

Traité
de Gynécologie
Clinique et Opératoire

Qualrieme édilion, enticrement refondue. 2 vol. gr. in-8 formanl
1500 pages, avec Bo4 figures. Relids . . . . . . . - . . . . 40 8.

COUVELAIRE

Introduction a la
Chirurgie utérine
obstétricale

1 vol. in-4 de 224 pages avec 44 planches hors lexle, cartonné. g 32 fr.
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WALLICH

Professeur agrége a la Faculté de Paris.

Eléments d’'Obstétrique

TROISIEME EDITION

1 vol, in-18 de 770 pages avec 109 figures, carlonne . . . . . [0
FARABEUF et ¥ ARNTER
Profezsseur 4 la Faculté de médecine de Paris. Professeur agrépé a la Faculté,
Membre de PAcadémie de médecine. Accoucheur das hopitaux.
i
Introduction

a la Pratique des Accouchements

QUATRIEME EDITION

1 vol. in-4 de 488 pages-avec 375 fioures. . . « .« &+ v 2w . s 20 fr.

VARNIER

Professeur a la Faculté. Accoucheur des hopitaux.
La Pratique des Accouchements
Obstétrique journaliere

Un fort volume in-G soleil, sur 2 colonnes, 440 pages, avec 386 figures,
cartomne. amalenr, 3le @Oree. v.aih o 0w L Il e 26 fIr.
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H. GUILLEMXINOT

Chef des travaux pratigues de Physique biologique 4 la Faculté de Paris,

Les Nouveaux Horizons de la Science

Tome I. — La matiére. La molécule. L’atome, 300 pages,
s e e T L B i v i A S 4 fr.
Toxe II. — L’électricité. Les radiations. L’éther. Origine et

fin de la matiére, 450 pages, 60 figures . . . . . . . .. 6 fr.
loug I1I. — La matiére vivante. Sa chimie. Sa morphologie,
At I I S S S 6 fr.
Tome IV. — La vie. Ses fonctions, Ses origines. Sa fin,
T Ty e ey T s S S SR S e [
OUVRAGES DU DOCTEUR WITKOWSKI
Anecdotes médicales, 1 vol. in-18. . . . . . .. O |
Les Joyeusetés de la médecine, 1 vol. in-r8. . . 3 1r. 50

Le mal qu’on a dit des médecins (17 série), 1 vol. in-18. 3 fr. 50
Le mal qi’on a dit des médecins (2° série), 1 vol. in-16. 3 fr. 50

Les Accouchements a la cout, nombreuses ficures . . . 10 fr.
Accoucheurs et Sages-femmes célébres (esquisses biographi-
ques). 1 vol. in-6 raisin de 392 pages avec 135 figures . . . 8 fr.
Anecdotes et cutiosités histotiques sur les accouchements,
o e A T i T T L R R e 8 fr.
Les Accouchements dans les beaux-arts, la littérature et au
théatre, in-8 raisin de 302 pages avec 212 figures. . . . 15 Ir.

Histoire des Accouchements chez tous les peuples. Ouvrage
formant deux volumes in-8 conlenant 1384 figures. . . . 25 fir.

Aug. FOREL

Ancien professeur de psychiatrie & I'Université de Zurich.

La question sexuelle PO aux

adultes cultivés
Yvol. in-8 de 632 pages (3védition) « o - ns s i v h e s 10 fr.

7. BROUSSES

Lauréal de 'Académie de Médecine, Membre correspondant de la Société de Chirurgie.
)
Manuel technique de Massage
Qualriéme édition, revue el augmenltée,

1 vol. in-16, de 455 pages,avec 72 figurcs dans le lexte, cartonné. 5 fr.
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OUVRAGES DE
H. HARTMANN

Professeur de Clinigue a la Faculté de Paris.

Gynécologie opératoite

Un volume du Traité de Médecine opératoire
et de Thérapeutique chirurgicale.

1 vol. gr. in-8 de 500 pages, 422 fig. dont 8o en couleurs, cart. 20 fr.

Organes génito-utrinaires
de 'homme

Un volume du Traité de Médecine opératoire
et de Thérapeutique chirurgicale.

1 volume gvr. in-8 de 432 pages, 412 figures . . . . . . . « -RBAr

Travaux de Chirurgie
anatomo-clinique

Quatre volumes grand-&.
i Série : Voies urinaires. Estomac, avec B. Cunéo, Delaage
P. Lecéne, Leroy, G. Luys, Prat, G.-H. Roger, Soupault. 15 fr.

2+ Série : Voies urinaires. — Testicule, avec la eollaboration de
B. Cunéo, Esmonet, Lavenant, Lebreton et P. Lecéne. , 15 fr.

3* Série : Chirurgie de FPlIntestin, avec la collaboration de
Epebne et Jo OBIRCEVC . soin at o mdd e e S s 16 ir.

4* Série : Voies urinaires, avec la collaboration de B. Cunéo,
Delamare, V. Henry, Kiiss, Lebreton et P. Lecéne, . . . 16 fr,

81 847. — Imp. LAHURE.
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SUBSCRIPTION RATES

s R R R s R b N S N e R One year 10 Fr.
V]2 e e e e R ST T S e —_ 15 Fr.

HEN the old bonds between the United States of
W America and France are getiing closer and closer,
we beg to draw your attention to ** LA PRESSE MEDI-
CALE ", the medical periodical which, in France, has
risen to the first rank among papers of the same kind and
which having suffered no interruption on account of the
war, contains the most complete documentation on recent
developments in medicine and surgcry during an unprece-

dented experience of over 48 months.

We shall be glad to send you free copies of that
journal during a month if you give us your address.
The fact of accepling the paper, in no way engages any
decision you might take later on. — Our aim is merely
to give you an apportunity of getting acquainted with
“ LA PRESSE MEDICALE”, in the hopes that after

appreciating it, you will be pleased
to subscribe to it.




LA PRESSE MEDICALE

You will find in this paper, which is frequently 1ssued
and therefore rapidly informed, a full statement of French
research in the different branches of medicine and surgery.
““ LA PRESSE MEDICALE " belongs to no particular
school but is widely open to all French or forcign scien-
tists. Ample spaceis given in its columns to the proceed-
ings of French scientific bodies and to the analysis ot

recent books or of articles published in the special

periodicals of the whole world.

The war has not crippled scientific research, far from
it; a number of problems in surgery and medicine have
suddenly cropped up and give a touch of dramatic inte-
rest to the paper which remains the most faithful exponent

of French medical life.

DIRECTION SCIENTIFIQUE

H. ROGER
Doyen de la Faculte de Paris,
Medecin de I'HGtel-Ineu,
Membre del'Académie de Meédecine

F. DE LAPERSONNE
Professeur

de clinique ophtalmologique

Membre de I'Académie de Meédecine.

M. LETULLE
Prolesseur a la Faculte,
Médecin de I'Hopital Boucicaut,
Membredel'Académie de Médecine,

E. BONNAIRE
Professeur agrégé,
Accoucheur et Prolesseur en chet
de la Maternité.

F. WIDAL
(Professeur de clinique médicale
a 'Hopital Cochin,
Membre del’Academie de Meédecine.

M. LERMOYEZ
Meédecin
de I'hopital Saint-Antoine
Membre del’Académie de Médecine.

J.-L.. FAURE
Professeur agrégé,
Chirurgien
de I'hopital Cochin,

F. JAYLE
Chet de clinique gynécologique
4 I'hopital Broca,
Secrétaire de la Direction.
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