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the less.true that, in practice, the problem cannot and ought not to be
stated as the Académie de Chirargie stated it.

I rejected primitive amputation because it was not indicated, and
because I could hope that it would not become necessary; I rejected
it, and did not postpone it. If later T propose amputation, it will be
because complications which I knew to be possible, but the appear-
ance of which could not certainly be foretold, bave arisen and have
caused an indication which might possibly have remained absent.

In a word, in these great traumatic lesions we propose amputation
when it becomes necessary; but we are never free to say in advance
that we shall perform it at any one period of the disease rather than
at another.

(The patient who was made the subject of this lesson suppurated
for more than six months, lost three large fragments, and recovered
finally with a solid callus, consecutive to the bony transformation of
the granulations, and with a hyperostosed tibia. He left us, walking
with crutches, he came to see us twice during the following three
months, still unable to do without crutches; since then we have not
seen him.)

L EHR E XLV,
FRACTURES OF THE LEG.

I. Compound fracture of the lower third of the leg with small wound and em-
physema. Distinction between primitive or aérial emphysema, and consecutive
or gangreuouns emphysema. II. Fracture with large vertical wound and com-
menecing gangrene. Imminence of dangerous septiceemia—Amputation.

GENTLEMEN : 1. Fracture with small wound and emphysema.—We
saw this morning a man who was admitted yesterday with a com-
pound fracture, the wound being a small one, below the middle of the
leg very near the place of election, of which I have so often spoken.
It is one of those cases in which we have a right to expect recovery
without suppuration, by means of occlusion with collodion. T call
your attention to-day to a peculiarity which is not often seen. Placing
your fingers over the fracture and pressing lightly you feel the fine
crepitation which characterizes emphysema. Light percussion by
snapping with one finger, gives sonority. We have then here an
infiltration of gas about the wound. This complication, or rather
this coincidence, was pointed out for the first time by Velpeau in
1839,1 was well studied by one of his students, Dr. Boureau, in 1852,
by Morel-Tavallée,? and lastly by M. Demarquay.*

1 Velpean, Traité de Médecine opératoire, 2d édition, tome ii. p. 321.
2 Boureau, These de Paris, 1856.

3 Morel-Lavallée, Gazette Médicale, 1863, p. 620.

4 Demarquay, Traité de Pneunmatologie médicale, p. 289.
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Whence comes this gas, and what is its signification in the prog-
nosis ? 2

Opinions varied upon the first question because it is difficult to
give a rigorous demonstration of the way in which this emphysema
is produced. I admit, with M. Demarquay, that it might arise in two
ways, either by the infiltration of the external air into the subecuta-
neous cellular tissue, or by the spontaneous production of gas con-
secutive to a perversion of nutrition causing either a decomposition
of the tissues, or an exhalation similar to that which takes place in
the stomach and intestines of nervous people. I think that here we
have to deal with the first variety, infiltration of external air, and
that this-air was introduced through the wound by muscalar con-
tractions which during and since the accident have caused a sort of
aspiration about the little wound, according to the mechanism so well
described by Morel-Levallée. Itis then a primitive and not a con-
secutive emphysemwa, as it would be if it resulted from the sponta-
neous formation of gas in the tissues.

I base this opinion upon two reasons: 1st. The emphysema ap-
peared early, for twenty-four hours have not yet passed since the acci-
dent. Emphysema by decomposition and exhalation rarely appears
before forty-eight hours. 2d. Its appearance was accompaniel(i by
no serious general symptom; neither chill, nor quickening of the
pulse, nor augmentation of the temperature, nor delirium, ete. Em-
physema by decomposition, preceding traumatic gangrene, is accom-
panied by grave general symptoms which announce a speedy death.

For the second question, that of the clinical signification, I hesitate

no more than for the first. This emphysema indicates nothing seri-
ous. Velpeau and Boureau, in saying that it indicated approaching
death from which the patient could be saved only by prompt amputaﬁ
tion, committed an error which it is easy to understand. Writing at
a time when no one had yet spoken of this phenomenon, they re-
mained under the impression of the facts which they had witnessed
mn which the injury ended promptly in death. They were led into
error by one of these circumstances: either the death was caused by
the wound itself, without the emphysema having added anything to
the gravity of the situation ; or instead of a primitive emphysema by
the entrance of the outer air, they had perhaps to deal with a con-
secutive or gangrenous emphysema, which they were not able to dis-
tinguish from the first.
_To-day we are perfectly informed upon this point by the observa-
tions of the clinicists, and by the experiments of M. Demarquay
upon animals. Infiltration of air giving rise to this primitive em-
physema without fever is in itself not dangerous, adds in no way to
the gravity of the wound, and by no means indicates amputation.

Watch this patient carefully, and I can assare you that if, as T
hlope,.the small wound cicatrizes without suppurating, the infiltrated
air will be slowly absorbed, the emphysema will disappear in four or
'ﬁver days, and the fracture will behave like a simple one.

(These predictions were verified, and the patient left the hospital
three months after his admission.)
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1. Fracture of the leg with long vertical wound and commencing gan-
grene ; ampulation.—We have had, gentlemen, for two days in No.
45, a teamster 45 years old, quite vigorous, but addicted for the last
ten years to the use of alcohol, over whose right leg one of the
wheels of his heavily-laden wagon passed. We found yesterday
morning, the first day of the accident:—

1st. A fracture of both bones, of the toothed variety, a little above
the junction of the middle and lower thirds, with very few splinters.

9d. A wound upon the anterior part of the limb five inches long,
and parallel to the axis of the limb; or, if you prefer, to the adjoin-
ing crest of the tibia.

3d. A quite extensive loosening of the skin on the outer and inner
gides of the wound.

4ih. A denudation of the two fragments of the tibia, that is, a dis-
appearance of the periosteum from the outer and inner faces of these
fragments for a distance of at least an inch from the fracture.

This compound fracture is one of the most dangerous that you can
meet. 1t does not owe this gravity to the multiplicity of the frag-
ments, and: to the erashing of the bone and the medullary substance.
If this crushing existed with the other conditions of which we are
witnesses, we should be in presence of the variety which is ungues-
tionably the most dangerous of all fractures of the leg. That which
gives the prognosis in this case an unfortunate character is first the
alcoholic habit, a habit which, without our being able to explain if,
renders the subjects much less likely to recover from great traumatic
lesions; and second, the action of the body which produced the in-
jury. This evidently is a fracture by direct cause; now in all these
fractures the effects of the contusion of the soft parts are necessarily
added to those of the solution of continuity of the bone, and as the
wagon was very heavy, we may fear that the contusion has been se-
vere enough to ultimately produce gangrene, if not of the whole
limb, at least of a notable part of the skin. Now, at the time of the
first examination it was precisely gangrene of the loosened skin
which T declared possible and even probable. Upon what did T base
this fear 2 First, upon the commemoratives which indicated the pas-
sage over the leg of a very heavy body.

Notice well, gentlemen, that the wound is a vertical one. Now how
can the wheel of a wagon, passing transversely or obliquely across
the leg, produce a vertical wound? It does so by forcibly pressing
the skin against the crest of the tibia which becomes, in conseguence
of this pressure, the real vulnerant body, and cuts, from within out-
wards, the skin forcibly stretched over it. Certainly, it is not because
the crest of the tibia has been the vulnerant body for the skin that
the wound is dangerous ; but this mechanism of the wound necessa-
rily supposes very violent pressure, and consequently the most serious
results of the contusion.

Notice, also, that the skin is loosened for a certain distance about
the wound. You know what this loosening is, for I have often spoken
about it; it is the result of great oblique pressure, that is to say, it is
produced by very heavy vuluerant bodies which, instead of concen-
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trating their action upon a point parallel to the axis of the leg, pass
transversely or obliquely across this axis. The wheel of a wagon ua
rolling cask, act in this way. Now, in passing obliquely, the \?ulx;e-
rant body s]id_es the skin over the subjacent ];:yers and c;,uses more
or le_ss extensive rupture of the subeutaneous connective tissue. Itis
precisely this rupture which explains the loosening seen in our patient
You understand that by this loosening a large number of the blood-
vessels which go from the subcutaneous layers to the skin are torn
and consequently this membrane loses a part of its means of nutri-
tion. You know, also, that the pressure crushes and destroys part of
the capillaries and nerve-filaments, another cause of the death of the
skin. = Consequently a patient over whose leg the wheel of a wagon
has passegd, causing a vertical wound, a loosening, and a violent con-
tusion of the skin, is much exposed: to gangreng, of the latter. He
may also, if the pressure has extended far enough to cause ruptili“e of
the deep vessels and nerves, have gangrene of the whole limb. You
saw me yesterday seek the pulsations of the dorsalis pedis and poste-
rior tibial arteries. Having found them easily, I concluded that }:he
tibial arteries had remained intact, and that doubtless the patient was
not exposed to general gangrene of the limb, gangrene which I should
have considered imminent if I had not found these pulsations upon
the wounded side and had found them on the other. But I still fcaﬁ"ed
nmac;rt-lﬁcamo;i of the skin, zfmd for that reason I spoke to the unfortu-
e man of amputation is leg e refuse :
e feﬁectiouf) his leg. = He refused and asked for twenty-
This morning you saw that the skin about the vertical wound was
cold and insensible to the prick of a pin,and that it presented a yellow-
brown or livid colour, which it did not have yesterday. We also
found‘on each side and behind an emphysematous crepitation which
I attribute to commencing putrid decomposition of the connective
z‘l(sliue dThlf patient has as yet no traumatic fever. But this fever
submuiE tguﬂ{;epd&grai(;(;# appear, and that is why I urged the patient to
Why did I urge this? First, amputation is indicated because, as
the patient is destined to lose a part of the skin of the leg, the repair
of the integument, supposing death not to occur, would be ver s%ow
and all the more difficult because the bones would be very mtjllch en.
larged by condensing osteitis; and if the cicatrix finally formed, it
would be very thin and probably adherent to the bone, so that it
would constantly tear and be covered with relapsing and: rebellious
ulcers which would constitute a deplorable inﬁrmity.c
Further, amputation is indicated now, and it is urgent. For to the
other dangers which threaten the patient, we must add those of which
the gangrene may be the oceasion. For sometimes, although only
the skin and subcutaneous cellular tissue have been destrgyed we
see, after the third or fourth day, grave general symptoms arise burn-
g;%ﬂfever, delirium, jaundice, and prostration, followed by a rapid
« 1- ;
th' %ilmhlt ?hat these accidents may be attributed to traumatic fever,
ich is thought to-day to be a variety of septicsemia. But they
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would be much more intense than wusual, and it is allowable to t}}ink
that this greater intensity would be due to the worse character of the
septicsmia, for the putrid gases which form under the skin, and there
produce the consecutive emphysema, might be reabsorbed and become
the cause of a more serious poisoning than that of the ordinary trau-
matic fever. However that may be, in such a case, when gangrene
has commenced with emphysema, death is imminent unless the putre-
fying part is removed in time. That is why I urged the patient more
strongly than I did yesterday to submit to amputation.

Fortunately the gangrene and emphysema have not extended to the
upper part of the leg, and we can amputate at what 1s called the place
of election, and still be beyond the limits of the trouble.

(Amputation was performed. The patient did not succumb to the
traumatic fever, but he was carried off by purulent infection fifteen
days after the operation.)

LECTURE XV.
BIMALLEOLAR AND SUPRA-MALLEOLAR FRACTURES OF THE LEG.

L Bi-malleolar fracture—Obseurity of the mechanism—Two cases, one without dis-
placement, the other with the displacement described by Dupuytren—Different
indications for the two patients—Simple retention for the first—Retention with
adduction of the foot for the second. II. Supra-malleolar fractnre—Displace-
ment diffieult to correct—Possible eschar in cases of this kind—Explanation

by more crushing behind than in front—Principal indication is to aveid an

eschar.

GENTLEMEN : 1. Bi-malleolar fracture— We have at this moment
in the wards two patients affected with simultaneous fracture of the

lower extremity of the fibula and the internal malleolus.

I give this variety of [racture the name of bi-malleolar, altbough
I recognize that sometimes in the fibula the solution of continuity
occurs a little above the part which, strictly speaking, constitutes the

external malleolus.

In both ecases the fracture was caused by a misstep in which the
foot was subjected to a certain degree of torsion. I wish I could tell
you if the foot, at the moment of the accident, turned about 1ts ver-
tical axis from within outwards, so that the outer facet of the astra-
galus pushed the external malleolus backwards and outwards, while
strong traction was exerted upon the internal malleolus by means of
the lateral ligament, and that we might, following M. Maisonneuve,*

| Maisonneuve, Fractures du Péroné (Archives Gén. de Médecine, 3d série, tome

vii. p. 165).
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explain the fracture of the fbula by divulsion, and that of the inter-
pal malleolus by traction. - Nor can I tell you if at the time of the
accident the foot turned about its antero-posterior rather than its ver-
tical axis, nor if it took, to use Malgaigne’s expressions,’ the position
of adduction, or that of abduction. For the patient could give me
no precise information as to the way in which his foot turned.

Reading the works of the two authors just mentioned, and Dupuy-
tren’s? much earlier one on this subject, one would believe from the
manner in which they speak of the mechanism of fractures of this
kind, that they were able constantly and very easily to confirm by
their patients the theories which they developed upon it. But it is
not so. The patients can almost never say how the foot turned, and
can give the surgeon no information upon this point which can clear
up his diagnosis and prognosis. '

T admit willingly that we can study upon the cadaver certain points
of the mechanism of fractures of the fibula, and especially that which
relates to the effects of torsion of the foot. But we can never know
if, in an accident, everything has taken place as in our experiments,
for two reasons: first, because the patients, as I told you, do not
know what has taken place; and, second, because in the living body
we have, added to the torsion of the foot, energetic muscular contrac-
tions, and the weight of the boedy upon the lower part of the leg and
the foot while they are in a vicious direction. These diffieulties ren-
der the results of experiments upon the cadaver inapplicable to the
clinie, and cast, it must be frankly admitted, great obscurity upou the
mechanism of fractures, But on this point, as on many others, T like
better to tell you that we do not kuow, than to give you false and
incomplete explanations. i

In one of our two patients the double fracture is accompanied by
no deviation of the foot, and no other deformity than that which re-
sults from the swelling. The diagnosis, nevertheless, is incontestable.
Not only have we found that sharp pain on pressure above the exter-
nal malleolus and at the base of the internal one, which is one of the
probable signs, but we were able to feel crepitation by the three prin-
cipal manceuvres recommended for that purpose :—

1st. For the external malleolus, pressing with one finger upon the
point of this malleolus while the other hand holds the lower part of
the leg firmly ; for the internal malleolus,seizing it between two fingers,
and moving it backwards and forwards.

2d. Raising the leg, holding it firmly with one hand, seizing the
foot with the other, the palm of which embraces the sole, while the
thumb and middle finger are placed by the ankles, and moving it
alternately outwards and inwards, sometimes without rotation, that
is, carrying it bodily sideways, sometimes with rotation about its
antero-posterior axis.

3d. Fixing the leg upon the bed, without raising it, with one hand,
the fingers of which are placed over the ankle, and moving the point

! Malgaigne, Traité des Fractures et des Luxations, tome i. p. 808.
2 Dupuytren, Legons Orales de Clinique Chirurgicale, tome i.




