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THE IMPORTANCE QF /FRIEAXRAY IN THE TREAT-
MENT OF FRACTURES.

By JAMES P. WARBASSE, M.D.

Surgeon o the German Hospital and to the Seney M.

E. Hospital,

BROOELYN-NEW YOREK.

HE X-ray has long been es-

teemed as an aid in the diag-

nosis of fractures; but its im-
portance has become so great and its
use turned to such practical ends that
we must think of it as an aid in the
treatment of fractures as well as a
help in diagnosis. At the time of the
advent of the X-ray the diagnosis
and treatment of simple fractures
was making but little advance. Since
the introduction of the X-ray more
progress has been made in the treat-
ment of these fractures than had been
accomplished in a hundred years be-
fore. We were once wont to think
that by palpation, mensuration, and
imagination we could divine the char-
acter of a fracture and the relations
of the fragments, but we now know
that we are often mistaken. We often
spoke of perfect reposition when the
reposition was far from perfect. We
secured good functional results, and
assumed that our diagnoses were cor-
rect. Now with the light of the
X-ray thrown upon the subject we
find that a perfect reposition in frac-
tures of the long bones is not often
obtained ; but still perfect restoration
of function is the rule.

These facts teach several lessons.
In the first place, we have learned
that manipulating a fracture through
its covering of skin, muscles, fascia,
nerves, and vessels, makes the opera-
tion an obscure one, and that we
should not have in mind the reducing

a fracture in the living body in the
same sense that we think of fitting
together the broken fragments of a
bone outside of the body or as we
think of joining together the ends of
a broken stick. The conditions are
so utterly different that they are
scarcely comparable., 5till we have
always made the public think that
they are about the same thing. A
patient with a broken leg gets a good
functional result, and he thinks the
reason that he has good use of his
leg is because a perfect piece of join-
ing was doné; still if he had been
allowed to see an X-ray picture of
the position of the fragments be-
fore consolidation had taken place
he would have been filled with mis-
givings as to the outcome. The best
results, of course, demand accurate
reposition of fragments; but restora-
tion of function, to all appearances
as good as normal, 15 usually accom-
plished without securing perfect re-
Position,

We demand of the carpenter that
he join two fragments of wood with
mathematical accuracy: but that is
because it is dead material which he
has plainly exposed to view and in
the manipulation of which he en-
counters no obstacles. But suppose
that we give him a piece of stick
which is enclosed in the middle of
a coat sleeve filled with rubber elastic
attached to its whole circumference,
he would declare a good job to be im-
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Fic. 1—Transverse fracture of femur in Fic. 4—Fracture of the upper end of the
child, aged 8. This fracture required 50 pounds radius, presumably well corrected, but actually
of traction combined with anesthesia to over- in bad position.

come the overriding. In the adult this is a
rare fracture; and in a strong man it is prac-
tically incorrigible without operation.
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Fic. 2—Longitudinal fracture of lower end of radius, Ligaments intact.
Undiagnosable except by means of the X-ray.

Fre. 3—H. W,, 121107. Fracture of fibula by direct violence, Presumed
to be in good position. This separation could only be discovered by the
X-ray. The outward displacement of the lower fragment can be cor-
rected by eversion of the foot and a little pressure, The inward displace-
ment of the upper fragment is incorrigible except-by operation.
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possible, Yet this '.|_|||1|'||xi:||_;l|.;-.; the
conchition present in fractures of the
shaft of the humerus or femur. It
15 a common experience, when we
have put up a fracture of the hume-
rus, and think that it is in satisfactory
apposition, and have the X-ray show
us that there is lateral displacement
equal to half of the diameter of the
hone.
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fracture in the
never reduced.
side by side,

adult is practically
The fragments unite
Immediately after the
njury, blood and serum are poured
out mto the surrounding muscles and
fascia, reducing their elasticity, and
the nerves of the muscles are 'n'-l'ilu,lwl
by these products, so that the soft
structures cannot be brought down
to their former length if overriding

Fig. 6—G. B., 411108

Fracture of lower end of tilna.

But slight

displacement palpable.

The old ideal in the treatment of
fractures of the shaft of the femur
used to be to reduce as much as pos-
sible the inevitable shortening. It is
rarely completely overcome. We now
know that the apposition in this frac-
ture can only be made perfect by open
operation, and even then only with
much difficulty, f"nt'111|1:1h'1_'..' most
fractures of the femur are oblique,
and the longitudinal overriding does
not necessitate much lateral displace-
ment. The less common transverse

has once taken place. Our text-books
speak of ten pounds of traction being
indicated, when correction could not
be accomplished with fifty or a hun-
dred pounds (Fig. 1). I can never
speak of fracture of the thigh with-
out emphasizing the necessity of early
traction. These cases should not be
permitted to lie in bed with the long
sidle splint of the ambulance surgeon
until it suits the convenience of some-
body to put on the extension appa-
ratus. The case is an emergency case
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until the greatest tolerable extension
can be applied; and it is most impor-
tant that that be done immediately.

One of the things the X-ray is
doing for patients with this fracture
is that it is saving them the damage,
incidental to 'the increasing of effu-
sion, caused by diagnostic manipula-
tions. If it is possible to get an X-ray
picture of a broken thigh, the best
interests of the patient are served by
the immediate application of immobil-
izing splints and extension and mak-
ing the refinements of diagnosis by
means of the X-ray. A well organ-
1zed hospital should have facilities for
wheeling a patient's bed to the X-ray
room and taking two pictures, at two
different planes, without disturbing
the splints or traction. The less mo-
tton of the fragments that occurs
from the moment of fracture the
less will be the mmfltration and hard-
ening of the elastic soft tissues and
the more easily will shortening be
overcome.

In the study of the typical frac-
tures of the:lower end of the radius
the X-ray has added but little to
what was already known. The im-
portance of complete reduction, the
natural tendency of the fracture to
remain reduced even without splints,
and the mmperative necessity for al-
lowing free motion of the finger ten-
dons from the first, have all heen well
understood. There are, however,
certain fractures of this region which
were practically ‘undiscovered until
the X-ray threw its light upon them.
Such a fracture is shown in Fig. 2.
Here is a fracture which eluded the
most careful examination.

IFractures of the lower end of the
humerns, I have shown in a recent
paper* often defy satisfactory repo-
sition except Dby the help of the
X-ray.

Fracture of the clavicle is so easily
accessible to touch and inspection that
its  treatment remains unchanged.
Fracture of the fibula is commonly
associated with inward displacement

ot the lower end of the upper frag-

" Medical Record, New Yaork. raoo.
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ment which is entirely out of reach
(Fig. 3). The position of the frag-
ments in fracture of the shaft of the
radins and ulna can not be satisfac-
torily determined without the X-ray,
as is shown in Fig. 4. Before
Roentgen's discovery was applied,
fractures of the tibia were put up
presumably in perfect apposition, and
good results were secured; but now

_Fie. 7—M. M., 22vo7. Fracture of
tibia and fibula, presumed to be in
good position. Observe lateral dis-
placement, angular displacement, and
shortening,

we observe that they are rarely in
perfect position; indeed, in the ma-
Jority of cases perfect position can be
secured only with much pains and diffi-
culty and often only by open operation,
Figures 6, 7, and 8 illustrate this point.
Because of the fact that the public
has been taught %o expect perfect
Joining at the surgeon’s hands just
as at the carpenter’s hands these
plates would furnish damaging evi-
dence in a malpractice suit.
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The series of pictures, Figs, 9, 10,
and 11, show the value of X-ray ex-
amination in the treatment of separa-
tion of the lower epiphysis of the
femur. Iigs. 12 and 13 show a
transverse fracture of the patella
which could not be determined ex-
cept by the X-ray. No treatment
but rest of the knee and of the quad-
riceps extensor was required in this

WARBASSE

displacement the old idea still pre-
vails in many minds, that, if certain
traction or manipulations are made
and the bone ends brought into ap-
proximately normal relations they
ship back into place as a dislocation
does under the same conditions, The
A-ray has shown us that this is not
the case, but that perfect apposition,
while sometimes secured is by no

Fic. 2—A. K., z23vor.
plaster case.

Fracture of tibia and fbula. In
Presumed by an experienced and competent

surgeon to be mn good position,

case, but had the nature of the lesion
not been discovered and the patient
been allowed about, the chances are
strong that he would soon have re-
turned with a typical fracture with a
palpable separation. In transverse
iracture of the extreme upper end of
the humerus, satisfactory reduction,
on account of the heavy upper arm
and shoulder muscles, can only be
determined by the X-ray.

In thinking of these fractures with

means the rule. I could show pic-
tures illustrating that it is possible
to get perfect apposition; but the ob-
ject of this paper is to show that it
is possible to think that we have per-
fect apposition when in reality we
have not. Still the functional results
have been good in these cases with
which I am familiar which have
healed with mechanically imperfect
reposition. At the same time it must
not be assumed that we are to be
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g—J. A., 8604, 2311106. Boy, aged 12, Separation of

¥sis lying at right angle on the i

ront of shaft.

This 15 r_...,w__.__. ._:_.::_.

1 . ¥ T E 3 ¥, £
lower epiphysis of the femur. Observe epiph-

ole under general anesthesia.
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satisfied with even good functional
results and bad joining if good join-
ing is possible.  In all surgical opera-
tions, whether in the operative treat-
ment of a tumor, an hernia, or in the
mampulation treatment of a fracture,
the aim of the surgeon should be to
restore the parts to their normal re-
lations, The scarcely noticeable limp.
due to a slightly shortened leg, may
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undoubtedly are, are predetermined
by the degree as well as by the pres
ence of the traumatic abnormality.

| can not close this rper \\ili]ﬂﬂi
emphasizing the desirability of the
early and complete reduction and im-
mobilization ‘of all fractures. In the
ordmary simple fractures of the tibia
and fibula 1 have always advoeated
immediate encasement in the plaster

Fic. 10—]. A., 8604

placement of epiphyzis.

be the determiming cause of other
disease : the “rheumatism,” occurring
im a leg that has been broken, 15 often
but an expression of pressure upon
a nerve by a hump of bone slightly
out of place; local circulatory ob-
struction, with its train of symptoms,
may be due to the same cause; and
osteitis and sarcoma, occurring at the
sitc of fracture, if due to traumatic
abnormalities of the bone, as they

Separation of lower epiphysis of femur.
anesthetization and apparent correction ]]_'.' the sense of f':"t'll“]{-

In plaster case, aftes
Ohserve anterior dis

-plint with only a cotton stocking be-
tween the skin and the plaster. It
such fractures immobilized
early, swelling amounts to but hittle.
A final cardinal point is that, after its
immohilization, such

can be

recluction  and

. fractures should be free from pain.

(Ipiates are contraindicated. A frac-
ture that is paintul 15 wrong; and
should not he concealed i'l_'l.' a '."-]‘-|.I['tl.
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Fig. 11—]J. A, 8604 Separati ; iphysis f
. HEF 4. acparation of lower epiphysis ' aste
§ o oaparation T epiphysis of femur. In plaster case, after
anesthetization and extreme flexion. Position perfect.

e

Fic. 12—]J. K, 8701. Fracture of the patella with slight separation.
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