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60 THE AXIS-TRACTION FORCEPS,

axis-traction as a principle, deny its practical applicability, in so
far as it is impossible to determine with absolute accuracy the
direction of the pelvic axis in any pelvis, and more especially in
those cases where forceps are most necessary—namely, deformed.
pelves. I quite admit that there is always a certain element of
possible error, but this fact all the more strengthens the demand
for the mechanical construction of the instrument by as accurate
and scientific a method as possible.

If we are working in a canal of doubtful curvature with an
instrument whose construction is unknown, we are exposed to two
sources of error. If, on the other hand, we are dealing with a canal,
our knowledge of whose relations is defective, with an instrument
whose construction is accurately known, we diminish the element
of error by a half.

The objects I have placed before me in the paper I present
to the Society to-night are :—

1. To define with accuracy, as far as possible, the principle on
which the axis-traction forceps acts, and to give a definite mechanical
construction of the instrument based on these principles.

2. To indicate the scope and limitations of the instrument.

I. THE PRINCIPLE OF AXIS-TRACTION FORCEPS.

It is first necessary to ask what is the problem presented to us
in delivery by the forceps. The answer to this may be briefly put
thus: “To draw the feetal head through the pelvic canal with the
least expenditure of force.” It is quite plain that all force ex-
pended in this operation above the minimum necessary to overcome
the resistance of the canals is transmitted to these canals, and will
injuriously affect the mother. It then follows that the best instru-
ment is that one which will enable us to accomplish our purpose
with the least amount of force.

Now this problem (simple as its statement seems) is rendered
somewhat complex by two circumstances,—1. The pelvic canal is
curved ; 2. The feetal head is not a sphere, but must be regarded
as an irregular ovoid or asymmetrical wedge.

A. The Straight or Chamberlen Forceps.

Putting aside in the meantime the second condition—the asym-
metry of the foctal head—Ilet us consider the difficulty arising from
the curvature of the canal.

Now we must bear in mind that the axis of the inlet along
which the axis of the mass of the feetal head will enter the brim
is a line joining the umbilicus and coccyx, while the axis of the
outlet along which the forceps must enter the pelvis is a line
joining the tip of the promontory and the centre of the vulva.
These lines cross each other at an angle at a point about the
centre of the middle plane of the cavity ; and it is obvious that if a
pair of straight forceps are carried along this line they will either
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occurred, necessitating a change in the direction of traction. By
now bringing the traction-rod P S T up to the handle P R until
close to it, we are again in a position to apply the tractive force
in the direction appropriate to the new position of the head relative
to the pelvic curve.

5. But it is obvious that unless the blades grasp the head with
considerable firmness, the force in the line A B will greatly tend
to annul the directive influence of the head on the handles, tending
to displace the lower end of the blade backwards round an axis
piercing the tips of the blades,—it will tend, in fact, to displace
the blades on the head.

6. But now, let us shift the hinge of the traction-rod to the
middle of the blade Q (Fig. 10), bending the rod along the lower
half of the blade. Traction at T will still act along A B, but this
traction will have no tendency to interfere in any way with the
directive influence of the head upon the blades and handles of the
forceps.

Accordingly, with the rods hinged at Q, the application handles
will act as a most sensitive index of the movements of the head
in descending the pelvis, while at the same time indicating the
direction of proper traction. This is, of course, a point of vital
importance in the theory of the instrument, and it may be well to
discuss it a little more fully.

Let F O (Fig. 10) represent the feetal head, and M N the eurve
along which it will travel under the influence of the pelvie curva-
ture during delivery by the forceps. Now let us suppose that the
traction-rod T S is attached, 1st, at P. Then as the head descends
along M N the traction applied at T along A B will tend to dis-
place the blade P V on the head backwards. For as the pelvic
walls will guide the head along M N, the traction at T will tend
to keep the blades P V in the line A B. There is thus an
inevitable tendency for the traction-rod so placed to cause rotation
of the forceps on the head, so that the handles will tend to move -
in the direction of the arrow at X. In this way, as has been
already indicated, the attachment of the rods at P tends to
diminish the sensitivity of the instrument as an index of the
movements of the-head in the pelvis. Now, 2nd, suppose the rods
shifted up until attached to the tips of the blades at V. It will
be seen that the condition of things is altered, for now traction at
T along A B to V will be followed by a tendency to tilting forward
on the part of the blade V P,and a corresponding movement of the
handle R in the direction of the arrow Y. The influence of the
head in carrying the blades and handle forward will be greatly
increased, and out of all proportion to the effect of the pelvic
curvature. Obviously, then, the attachment of the rods at either
P or V would be a faulty construction,—at the former the sensi-
tivity of the handles as an index would be impaired, while at the
latter the whole system would be obviously highly uunstable, and
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