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PROVISIONAL CALLUS. 7

between the ends of fracture, gradually acquired the consistence of cartilage,
earthy matter was deposited in it, and thus the bone was united, and acquired
its former strength, the only particularity being in fact the deposit of the
phosphate of lime in the uniting medium.” — Sam’l Coop. First Lines;
Fourth Amer. Ed., vol. I, p. 282,

Although it has not eseaped the observation of many shrewd writers that
Dupuytren’s experiments were all made upon brute animals, and they have
therefore received with a prudent caution many of his conclusions, such as
the period of time occupied in the several stages of reparation, the sources of
the callus, dee., yet has it seldom if ever happened that they have called in
question, or expressed a doubt of the accuracy of his coneclusions as to the
main point, viz., the existence of a provisional eallus as a temporary bond of
union in all cases where bones unite by a natural and undisturbed process.

I have looked carefully for such doubts or demials, but I find nothing of
the kind clearly expressed; that is, nothing which ean be construed into a
substantial doubt or a denial that broken bones unite naturally through the
interposition of provisional callus. Mr. Liston, in the following paragraph,
speaks like one who sought to reconcile his own observations, not yet reduced
to a system, with certain conflicting, but everywhere established doctrines,
the correctness of whose maxims it would, perhaps, be scarcely respectable
for a man of science to call in question:

% Union of divided bones, as of soft parts, is preceded by incited circulation
in the part and effusion of matter. The extent of action is regulated by that
of the injury, whether inflicted by accident or by operation. the soft parts
have not been much bruised, if the bone and its covering are merely separa-
ted and slightly displaced, and then speedily put in contact, the incited action
and the effusion are limited to the divided parts. T here is no irreqularity
afterward at the point of fracture, the new matter that is not required being
absorbed soon after deposition; the bone is smooth and even as before. If,
on the contrary, there is much displacement, and if that is not entirely re-
moved, intense action ensues both in the soft and hard parts, there is great
effusion of new matter or callus.”

It is obvious, I think, that Mr. Liston had noticed the absence of provis-
ional callus in simple and well-adjusted fractures, at least soon after the union
was completed; a fact for which he offers the usual explanation, viz., that it
is absorbed soon after deposition: yet he does not recognize its inconsistency
with his preeeding statement that in such simple fractures the “effusion is
limited to the divided parts” But the fact that he had not noticed the pres-
ence of provisional callus even during the progress of restoration, seems prob-
able from his account of what occurs in the opposite class of cases, whera
























PROVISIONAL CALLUS. 15

take rest; and in fractures of the upper extremity, the circumstances of hu-
man life and society permit him to do so far more than other animals can,
The whole process of repair is, therefore, more quietly conducted; and, as
we may say, there is comparatively little need of the strength which the
formation of provisional callus would give a broken limb.

The exception to the rule of difference in the repair of human bones and
those of animals confirm it as thus explained; for the only bones in which,
in the human subject, a provisional callus is generally or naturally formed,
for the repair of fractures, are the ribs. In cases of fractured ribs one may
see, indeed, a very close imitation of that which is described, from experi-
ments on animals, as the ordinary mode of union. The provisional callus is
well formed under the periosteum, and encircles, like a broad ring or ferrule,
both the fragments, and may ahnost completely ossify before their union is
accomplished, or even apparently begun.

Another bone for the repair of which, but more rarely, callus is formed
around the ligaments, is the clavicle; and the best specimen in which I have
here seen it is one in which the fracture was not detected, and the fragments
were allowed to move on one another, till the patient died twelve weeks after
the injury.

Except in such cases as these of fractures not kept at rest, I doubt whether
a natural formation of callus beneath the periosteum, or within the medullary
tube of a human bone, would ever occur. In disease, the occurrence is not
so rare; for, when the natural process of union fails altogether, the loose ends
of the bones may be inclosed within a case formed wholly or in part of bone;
or an imitation of callus may be made by a gradual morbid accumulation of
bone around a fracture, even after its natural union.

But I think the comparative restlessness of animals is not alone sufficient
to account for all the difference in the processes, The remainder may be
ascribed to their greater tendency, in all circumstances, to the formation of
new bone. Not in fractures alone, but in necrosis, this is shown. It is very
rarely that such quantities of new bone are formed in even children, as are
commonly produced after necrosis of the shafts of bones in dogs or other ani-
mals; nor is there in the human subject any such filling up of the cavities
from which superficial sequestra have been separated, as the experiments
of Mr. Hunter showed, after such exfoliations from the metatarsal bones of
asses.®

Other examples might be quoted; but these might suffice to show that,
after injuries, new bone is formed more abundantly in animals than in man.
And I hope enough has been said to prove that the generally-received ac-
count of provisional callus, and other parts of the healing of fractures, is an
exaggeration of what occurs in man. It is to be asked what it is that is felt
like a eallus after fractures, I would say that, in such cases as I could exam-
ine after death, I have usually found that the overlapping ends of the bone,
being both at once grasped, had been taken for the enlargement of callus.
Sometimes, also, the thickening and induration of the parts around the frae-
ture infiltrated with serous and bloody fluid, or with lymph, have been
mistaken for it. :
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