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NEW METHOD OF DIRECT FIXATION OF FRACTURES. LT

taneous elimination is sure to take place sooner or later. There
is a limit to the absorption of aseptic absorbable bodies. While
an aseptic ivory or bone nail driven into bone for the purpose of
exciting callus production, or to serve as a temporary means of
fixation, will be removed by absorption in the course of time, if
their immediate vicinity remains aseptic, a similar disposal of a
solid ivory cylinder the size of the little finger could hardly be
expected. Gluck’s experiments with ivory joints have taught
us an important lesson, and that is not to impose too much upon
the intrinsic absorptive capacity of the tissues. Of one thing
we are now certain, that the diminution in size, and the ultimate
removal of such bodies are not brought about by the corroding
action of pus, as has been claimed by many, but by the action
of living tissues. The mechanical effect is the same whether a
solid or hollow cylinder of ivory or bone is used. I would,

FiG, 15— Author's hollow perforated
intra-osseous splint,

therefore, recommend as absorbable intra-osseous splints hollow,
perforated cylinders of bone. The use of such cylinders does
not interfere with the early formation of the intermediate callus
from the medullary tissue. Instead of crushing the medullary
tissue, as is done by the use of the solid cylinder, the lumen of
the hollow cylinder is filled at once with this valuable bone-pro-
ducing material, and the product of tissue proliferation, and the
new bloodvessels later fill the perforations, and establish com-
munication between the process of repair within and outside of
the cylinder. The surface for absorption of the foreign sub-
stance is also immensely increased, and thereby the probability
of its spontaneous removal greatly increased. Such cylinders
should be made of the shaft of the long bones of young animals,
such as chickens, turkeys, or rabbits, The medullary cavity can
be increased in size by the use of a small round file, and the per-
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reduction by engaging the ends of the fragments in a ferrule,
or ring of bone or ivory. The rough, and often denticulated,
fractured surfaces, held in contact by the circular splint, will bring
about interlocking of the fragments, the best safeguard against
undue shortening. If the fractured surfaces are smooth, and
interlocking of the fragments cannot be thus secured, shortening
and lateral displacement are effectually prevented by the ring,
the broken ends grasped by the ring acting like two inclined
planes gliding in opposite directions, which will permit sliding of
one fragment over the other only till each fragment impinges
firmly against the respective side of the ring, after which further
over-riding is a mechanical impossibility. Angular deformity and
rotation can be readily prevented by an appropriate external sup-
port. The application of such a ferrule requires less time, is
attended by less disturbance of the soft parts, and is a much easier
procedure than suturing of the bone.

The results which have attended this treatment in my hands
so far have been exceedingly satisfactory, and have induced me
to present them on this occasion with the hope of becoming the
subject of a thorough discussion on the advisability and technique
of direct fixation of compound and ununited fractures.

Preparation of Bone Ferrules—The ferrules are made of dif-
ferent sizes from fresh bone obtained from the slaughter-house or
butcher-shop. For the humerus and femur of the adult the
femur of an ox should be selected ; for children, the same bone
of a smaller animal will answer the purpose. For the tibia the
corresponding bone of the animal is chosen. With a sharp saw
the shaft of the bone is cut transversely, the length of the sec-
tions corresponding with the desired width of the ferrule, which
will vary from a quarter of an inch to an inch. With a round
file the medullary canal is enlarged until the thickness of the
bone does not exceed one-sixth of an inch; in some instances a
much thinner ring will furnish the necessary lateral support, If
the ferrule is longer than an inch it should be perforated at a
number of points in order to furnish so many avenues through
which the products of tissue proliferation and the new blood-
vessels can reach the tissues outside of the ferrule, and vice versa,
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rhage is to be carefully arrested, and if the wound is aseptic the
different tissues are separately united by buried sutures. In case
of infected fractures, and in fractures accompanied by troublesome
oozing, free drainage must be established. Bending at the seat
of fracture is prevented and absolute immobilization secured by
a circular plaster-of-Paris splint, which can be fenestrated at a
point opposite to the wound, if the wound has been drained.
Harmful pressure is avoided by interposing between the surface
of the limb and splint a layer of antiseptic hygroscopic cotton at
least an inch in thickness, and localized decubitus is prevented
by protecting all bony subcutaneous prominences with special
care.
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Fi6. 22.—Compound oblique fracture of tibia treated by direct fixation of fragments
and application of fenestrated plaster-of-Faris splint.

With a view of securing perfect immobility of the fragments
as early as possible, small splints of wood or metal are incor-
porated in the plaster-of-Paris dressing in such a way as to form
an unyielding bridge across the line of fracture, an important
matter during the time required for the setting of the plaster.
The limb, especially if it is the lower extremity, should be kept
suspended in an elevated position for a number of days in order
to prevent, as far as possible, the occurrence of cedema at and
below the seat of fracture. If the wound has not been drained,
and no indications for a change of dressing present themselves,
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the first dressing should not be disturbed until union between
the fragments is sufficiently firm to prevent displacement during
the second dressing. In wounds that require drainage the
dressing is changed after two to five days without interrupting
the fixation splint. Should suppuration set in, the bone ferrule
should not be removed until direct fixation has become unneces-
sary, when the sinus is enlarged, the ring cut on one side with
bone forceps, and fractured on the opposite side by bending,
when each half can be extracted separately. Loose fragments
of bone are removed at the same time.

Clinical Experience —During the short time I have had an
opportunity to make use of this method of direct fixation of
fractures, I have given it a trial in three cases, two ununited
fractures and one compound fracture. These cases I will briefly
report :

CASE I—Ununited Fracture of Femur ; Direct Fixation of Frag-
ments ;. Union with Fragments in Good Position.— A Bohemian
laborer, thirty-seven years of age, in apparently good health, nine-
teen months ago attempted to mount a railroad engine, fell and broke
the left femur at the junction of the lower with the middle third.
Extension was applied the next day and was continued for a number
of weeks, and when it was removed it was ascertained that the frac-
ture had failed to unite. He was admitted into the Presbyterian
Hospital April 7, 1893. Examination revealed great over-riding of
the fragments ; the upper end of the lower fragment could be felt as a
marked prominence over the outer and posterior aspect of the thigh,
while the upper fragment was on the inner side and was directed
toward the popliteal space. Measurement showed nearly three inches
of shortening. No provisional callus could be felt. Motion at the
seat of fracture quite free. Patient was unable to walk without the
aid of crutches. Operation in the clinic of Rush Medical College,
April 13.  The limb was constricted near the base of the thigh, and
the seat of fracture exposed by a long incision through the inter-
muscular septum between the flexor and extensor muscles on the outer
side of the thigh. A spur of new bone was found projecting at a
right angle from the outer side of the upper fragment at a point cor-
responding with the upper end of the lower fragment. The apex of
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