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ON AXIS-TRACTION FORCEPS.

I HAVE entitled this communication “On Axis-Traction Forceps ;"
but, with the indulgence of the Society, I shall—I. formulate the
Indications for the Use of Forceps generally; IT. note the different
Modes of Action of Forceps ; III. discuss some points in their Con-
struction, and especially the meaning and value of arrangements
for Axis-Traction; and IV. formulate the Rules that should guide
us in their Employment, Application, and Working.

I. InpicarioNs For UsE.

Indications for the use of the forceps arise either in Delayed
Labours or in Labours immediately Dangerous,

A. Derayep Lasours.—There is a fault in one or more of the
Factors of labour ; and when two or even all the three factors are
found to be faulty, it is always well to seek to determine in which
of them the fault originated and is most pronounced—whether 1,
in the Powers ; 2, in the Passages; or 3, in the Passenger.

1. Fault in the parturient Powers, primary or secondary, or both.

1st, I'n the Uterine Power—The primary or essential power of par-
turition, which is found in the great muscular system of the uterine
walls, may be at fault from (1sf) Afony or Inertie. In this case the
labour becomes protracted or altogether arrested, and the condition
18 evidenced by the shortening of the pains, while the intervals
become more and more prolonged. This may take place in rare
cases already in the first stage. Ifin such a condition the membranes
are still unbroken, it is best, in a primiparous patient, to get the
labour suspended for a time by means of sedatives, in the expecta-
tion that after the uterus and the general system have been rested
and restored, the parturient power will return with increased
vigour. In multipare it is sometimes better to rupture the mem-
branes so as, by escape of some of the liquor amnii, to de-
velop uterine action. Rarely in such conditions does it become
advisable to apply the forceps. Far more frequently the delay
from inertia oceurs in the second stage; and whether this set in
in the case of a uterus that has acted imperfectly from the first,
because of weakness resulting from frequent and rapidly suc-
ceeding pregnancies, or disease in the walls, or in the case of a uterus
‘that has got worn out during an ill-managed first stage, the forceps
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acquired narrowness which existed before labour, or, more fre-
quently, from their having become swollen and dry during a too
protracted labour. In either case, when the natural efforts are
bringing the patient only into danger, the use of the forceps will
rescue her. In many primiparee, thirdly, the plane in the soft
canals at which the chief difficultyis encountered is in the Perineumn ;
and whilst in some instances the head can be shelled out by pres-
sure exerted on the forehead through the rectum, or from the
cutaneous surface at the sides or tip of the coceyx, in others the
difficulty 1s most easily overcome by the use of the forceps.

2d, Hard Canals.—The degree of pelvic contraction that requires
and permits the application of the forceps ranges from a line less
than 4 to 317 in the conjugate diameter of the brim. Their em-
ployment may sometimes be successfully had recourse to in a pelvis
that is even reduced to 3” in this diameter; in such a case the
head must be small, and unless it be a flattened pelvis with trans-
verse elongation, which would admit of successful turning, it is
safer for the mother to have recourse to early perforation of the
full-sized feetal head.

The operation with which forceps application, however, comes
most frequently into competition in a pelvis, say of 317 or 317 in
the conjugate of the brim, is, as I have hinted, the operation of
turning. In making our choice between turning and forceps, the
most important guide to a satisfactory decision is found in a study
of the form of the pelvis.

The jorm of pelvic contraction most favourable for forceps
application is the uniformly or universally contracted pelvis—peluis
equabiliterjustominor,; and the index is to be found, as I have pointed
out elsewhere,! in the very pronounced flexion of the fwetal head,
which takes place high up in such a pelvis, rendering the anterior
fontanelle quite inaccessible, whilst the posterior fontanelle comes
low and lies near the line of the pelvic axis. Where, on the other
hand, we find the anterior fontanelle on the same level with the
posterior or depressed below it, while the sagittal suture is lying
in the line of the transverse diameter of the brim, we are safe to
conelude that we have to do with a flattened pelvis, in which we
give mother and child the best chance of a safe delivery by having
recourse to early version. Other varieties of pelvic deformity—as
the funnel-shaped pelvis, coceygeal anchylosis, small tumounrs, ete.,
may call ab times for the use of the forceps. In all of them the
dipping of the hindhead—the depression of the triangular fon-

t,ar!ul]e—-mn_kes us hopeful of securing a satisfactory grasp and a
safe extraction.

3. Fault in the Passenger., :
; 3{55, Large Size of Head. —We often enough see a woman who has
1ad a difficult first labour, which may even have demanded the

1 S i 1/ 7 ¥ 3 faad o i 1
: IEr EE}E:HI ;r l'i;g?ltfnhnhmw to Obstetrics and Gynecology, p. 167.
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But where the head so presenting has come through the brim and
is delayed in the pelvis, we must deliver with forceps; and even
when such a presentation exists above the brim, and long escape of
the waters now makes turning dangerous or impossible, we must,
before thinking of diminishing the size of the fcetal head, apply and
attempt extraction with the forceps. These face cases more
particularly do not constitute a very happy group for forceps
application or extraction, but sometimes a child so presenting has
been extracted alive without damage to the mother, when the only
other alternative lay in some craniotomy procedure.

B. Daxgerovs LaBours—In labours that present features of
special danger from Complications on the part of the Mother or the
Child, the forceps may be required to save the lives of one or other,
or both of them.

1. Maternal Complications—In many cases of labour compli-
cated with utero-placental hemorrhage, with rupture of uterus,
with convulsions, syncope, etc., the artificial delivery that is
urgently indicated can be most safely effected, both for mother and
child, with the forceps. In cases of this kind the operator has
frequently enough no choice. He may find himself called on to
deliver a patient in immediate danger, and having only his hands
at command, he must have recourse to turning. Even where he
has a choice, the labour may still be in such an early stage that he
prefers version. But the power we have of promoting the dilata-
tion of the parturient canals by the hydrostatic bags tends to
increase the proportion of cases in which we may eventually apply
the forceps, and so give the child, and perhaps also the mother, a
better chance of safe delivery.

2. Fetal Complications.—Under this heading we have merely
to note cases of irreducible prolapsus funis, where rapid extraction
with forceps will be effected in preference to other modes of

delivery, when the waters have some time escaped and the head is
entering the pelvis,

II. MopE or AcTION OF FORCEPS,

L. Traction.—The great and primary use of the forceps is as a
tractor, and, in the ordinary run of cases, it effects the delivery
solely by the power it enables the operator to employ of making
simple traction. It has, however, other modes of action, which
must not be left out of sight, and which may sometimes be
utilized.

2. Compression—The compression influence of the forceps is one
that, in most cases, we would willingly dispense with, seeing that
diminution in one direction is usually compensated by increase
n another. With the ordinary forceps no traction can be effected
without some degree of compression. According to Delore,' the

' Gazette hebdomadaire de médecine of de chirurgi i ]
) ) . o gie, 1866, quoted in Ihef.
sneyelop, des Seiences Médicales, article “ Forceps,” p. :ET_L ’1‘}1':.*:::3, 1879,
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tion have been copied in others of more recent date. Whilst, like
some other British forceps previously in use, they are long enough
to allow of application to the head above the pelvie brim, they
present the advantages, first, of having the shanks thrown widely
enough apart to allow of the introduction of a finger between them
close to the lock during traction; second, of having knees or
projections above the Smellie lock, “of such size as to prevent
the blades readily unlocking in the intervals between the pains,
thus giving it the fixed character of the locks of Levret and Brun-
ninghausen without their complexity.” At the same time, thirdly,
“the joints are made so loose as to allow of their lateral motion
and overlapping to a very considerable degree, thus facilitating
their introduction and application.” ZLastly, the handles, which
are grooved and marked on the anterior sides, are provided with
transverse rests or hooks borrowed from the handles of the German
foreeps (Fig. 1.) Forit may be interesting here to note that the

FiG. 1.—8ir J. Y. Simpson's forceps shown locked, and left blade shown singly
from outside of blade.

traction power used to be attained in French, Grerman, and British
imstruments at different parts of the handles. The handles of typical
French forceps end in hooks curving outwards (as in Fig. 2), and
tarough these proximal hooks traction is effected. German obstet-

advances in obstetrics. Palfyn’s Ghent, Naegele’s Heidelberg, Righy” ic
Solayres’ Montpellier, and many another com ratively snfglrl tz:f’w:{ E]Eﬂ-?;:-ﬁ:;
s_mdh.ﬁ_n}encgm, rotest a%rmnstthe dictum. Pro essurStephenaanufﬂﬁerduenwas
:E therightin ¢ a.unmft atScotland hadgiven the British Empire the keynoteto
e proper use of the long forceps. And if Dr Barnes be correct in saying, with
IIr‘mm{d to England and Ireland, “ that it is in the great centres of ]mpulm:inn—
uaﬂg; ?:I: Mnnﬁhester, Birmingham, Dublin o that the longer forceps have
s mial::a ;ﬂﬁi 1.:{:3 G[l}.-lll -:::nlys:_:n.;-,r that the practitioners in smaller centres must have
i y Eg t; while for two generations, at least, the practitioners in
s vﬂ 3%?15 ave made due use of the long forceps, There is a kind of
Emgeﬂ IE'{-E. e _ilf- 18 very hindersome to progress. It might be well for Dr
T nenturcm}]f“ er what advances in obstetries and gynecology during the last

e lavc. come respectively from London, Dublin, and Edinburgh
1d of the mountain and the flood has its drawbacks, but a Scotch mist

does not follow its victims into their homes and halls like a London fog.
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pressure very rapidly increases. If the pull be directly in the
axis, the force would be all available and there would _be no
detrimental pressure on the walls of the passage ; but as it diverges
from that line we find the available force diminish and the
detrimental pressure increase according to the proportion shown
in the following table, for the calculations of which I am indebted
to Mr Alfred Daniell, B.Sc., Lecturer on Medical Physics :—

Angle of traction Available Detrimental
made with axis. force. pressure.
1bs. 1ba.
0° 510 0
10° 49-24 868
20° 46-98 17-10
30° 43-30 25:00
40° 38:30 32:13
- 50° 32°13 38:30

The first who clearly demonstrated these disadvantages of the
double-curved forceps, and made suggestions for overcoming them,
was Professor Hubert of Louvain, from whose lectures,* as published
by his son, T have partly borrowed in constructing these diagrams,
In 1860 he proposed to bend the free extremities of the handles
back at right angles, in order to correct the line of traction. In
1866 he fixed a bar to the handles, close to the lock. (See Fig. 3.)

In 1868° Dr Aveling of London showed to the Obstetrical Society
there a pair of forceps, the handles of which were curved backward ;
and in 1878 in a very able and interesting communication, he
discussed the curves of midwifery forceps, their origin and uses,
and demonstrated the advantages of an instrument having not only
pelvic but perineal and handle eurves. In 18784 Dr W. L. Reid of
Glasgow showed to the Medico-Chirurgical Society of that city an
Ingenious pair of forceps which differed from the usual forceps in
varlous respects, and among others in having a compensatory curve
on the handles to allow of direct traction in the chord of the blades
of the pelvic curve. In 1861° M. Chassagny of Lyons, in construct-
Ing an apparatus by which the traction could be kept up continu-
ously by a screw, passed tapes through perforations in the posterior
rim of the fenestrae of the forceps blades.

' Cours d’Aecouchemens, Louvain, 1876. I am not overlooking the forceps
proposed by Hermann of Berne in 1844, the originals of which I have had the
Eﬁgzr:;‘;‘:.‘ffﬂf :aumg through the klimh[anﬁsof Prof, P, Miiller. But though they
yé 80 eatures in common with ° ier’s fi ek Ty
e non with Tarnier's forceps, the principle of their

* Transactions of London Obstetrical Soci
i ;:f rical Society, vol, x.

: Glasgow Medical Journal, June 1878,
Bulletins de I Academie de M édecine, xxvi, 414.
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attached to its other extremity. This transverse bar, which is
freely movable in every direction, constitutes the traction-handle,
and by drawing on this alone through the medium of its connexion
with the blades, the advance of the head is effected. It is in con-
sequence of the direct connexion of the traction-rods with the
fenestral rim that the addition of the fixation-serew is necessitated.
In ordinary forceps, when traction is made by the handles, the
handles are kept in contact, and the blades are kept in position by
the very grasp that is needful for traction. But in making traction
with the curved rods the application-handles need never be
touched. It might be quite possible to keep those handles com-
pressed in one hand, while traction was made on the traction-
handle with the other. But in practice it is found much easier to
secure the blades by a turn of the fixation-screw, so as to leave the
second hand free to assist in the traction, or to guard the perineum,
or to watch the progress of the head through the pelvie canal.

I confess that when I first read M. Tarnier'’s monograph 1 was
more impressed with what I thought were the dangers of this
fixation-screw, and the seemingly complicated character of the
mstrument, than with the value of the principle that underlay their
construction. Even after Dr Bell's emphatic testimony to the
tacility of their application, T still felt that it was too cumbrous
and costly! to be likely ever to get into general favour. But the
more [ considered the objects sought to be attained by them,
especially after I had experienced their value in one or two
difficult cases as well as on the phantom, the more I became con-
vinced that all forceps extractions ought to be effected with some
such instrument.

The Fellows of the Society will easily believe that T entertained
a wholesome dislike to any attempt at tampering with our own
well and widely approved forceps.” Two of Sir James Simpson’s
most distinguished pupils have proposed modifications of 1t,
EI;H;.}-}&I;IEEE; mﬁy result in deprmng it of valuable power.

ews Duncan removed the traction-hooks, so that the

operator i1s compelled in every case to exercise a compression
which the hooks enabled him sometimes to avoid. Dy Andrew
Inglis cut off the handles till only the hooks were left. so that the
operator had no power of producing any compressing action what-
;f{:fr,b {r Ihave alwsi,}*s felt that against any mutilating of the
sdimburgh forceps we had a powerful mutual protest in the respec-
tively modified instruments of the late obstetric professor of ﬂLe:r-
%een_ and the present obstetric physician of St Bartholomew'’s,
tl;l:ézt?_(:cr:lme more :1u1|:l‘ more clear to me that if we could adapt
n-rods to the well-tried blades in some way which would not
;lmtef-mll}r inerease the difficulty of their appliml,triﬂu, we should add
llllll‘:;:l:::ii t:f’ their value as powerful and safe extractors, After a
8 lorceps cost £3, 10s. Mr Gardner, Surgeons’ Instrument Maker,

Edinburgh, makes the Sim i ' '
i makes Simpson forceps, with axis-traction rods of Fig, 5
£2, and applies the traction apparatus to an old pair of forceps for £ I.E. s
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I ' ily 1 xperi-
: art behind, Happily it was only to a museum CXpt

E:::énzuﬁ not to an ﬂct.uallimse* I have preferred to have the entire
graction apparatus permanently attached to the blades. (See Fig 6.)

Fig. 6.—Locking-plate and joints of the traction-handle (full size}. a, Joint for rotation of traction-

har: &, Joint for lateral movement; ¢, Opening and slot for locking of right traction-rod; d, Left
traction-rod permanently jointed to locking-plate.

The traction-bar or handle is jointed («) to a plate which is perma-
nently jointed in its turn to the left traction-rod (d), and which has an
opening with a slot (¢) wherein the free extremity of the right rod is
readily locked. The left rod can be fixed with a cateh to the shank
of its own blade, so that the introduction of it is effected in the same
way as the blade of the ordinary foreceps. "T'he right rod swings free ;
and it is important to observe that this rod must be pushed for-
ward past its shank during the introduction of the second blade.
It is clear that if it were allowed to hang behind the shank it
would interfere with the application and locking of the instrument.
When the blades have been applied and locked, the left rod is
freed from its cateh, and the right rod is pushed back and fixed in
the locking plate before adapting the fixation-screw.

My description of the instrument would be incomplete if I
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. e o . i
is thus kept up whether the head be passing through brim, cavity,
outlet, or Eulvlza.. (See Fig. 7.) To this list of advantages, which
I have borrowed from Tarnier, I would add—

Fi16. 7.—Axis-traction forceps applied to the head of the fietus, placed as in Plate C of Braune's
well-known Atlas,

8. The transverse handle enables us to keep up a sustained and
continuous pull, which causes the traction to resemble that which
Chassagny effected by a screwing apparatus, and the benefits of
which have been illustrated by Poullet of Lyons in his admirable
tocographieal charts,

And 9, there is no impairment of the muscular sense any more
than of the muscular power. The operator is therefore better able
to judge of the amount of force expended, and to recognise when
the distension of the perineum, e.g., is becoming dangerous,

I have not ventured to advocate the wvalue of axis-traction
forceps on theoretical grounds alone, without being able to adduce
experience gained from the employment of them in a series of
nearly twenty cases. In sixteen cases I have used the Simpson
forceps with axis-traction handle either personally or by the hands
of my assistants, Dr Hart and Dr Barbour. The cases illustrated
a wide variety as regards the indication for their use, but they all
illustrated the value of the method of extraction. Eleven were
Erilniparse; five were multiparee. In some the indication was
found in rigidity of the soft canals. In two there was a pelvis
Justo minor, One of these presented this speecial intevest, that
at her first labour her medical attendant had turned the child, but
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2. Keep its point always in contact with fcetal head.

3.  Tntroduce each blade so that its concavity adapts itself to the
convexity of the feetal head.

4, Enter and apply each in the proper axis of the pelvis,

5. Introduce the instrument during the intervals between the
pains, and always suspend the attempt during the continuance of
the pains.

6. Introduce first the left blade, which has traction-rod and
handle attached to it, and is stamped, * Left—Lower—First.”

7. Hold it in the left hand, and use the fingers of the right as a
auide. (The left blade may be held in the right hand ; but, as a
general rule, I think the memorable aphorism of Pajot is correct :
branche gauche, tenue de la main gauche, et iniroduite & gauche ;
tout doit étre gauche, excepté I'accoucheur.)

8. When itis fully introduced keep it 7 sifw with thumb and two
last fingers of left hand, and use again the first two fingers as
ouide.

9. Introduce the right blade with the traction-rod swung for-
ward, pointing it at first toward the hollow of the sacrum.

10. Carry it round the head till it comes into complete antago-
nism with the left. : 2
_ 11, Blacken the left rod, swing back the right one, and adapt
it to the traction-plate.

12. Adapt, but do not tighten the fixation-serew,

C. Rules for Working the Forceps.

El. Grasp appliﬂatiou handles, and fix screw at the point where
safe and sufficient compression is secured.

2. Make traction with traction-handle during pains; or, if no
pains are present, at intervals, ,
_ 3. Keep the traction-rods parallel with the shanks. (This
msures progress of the head in the proper axis of the pelvis.)

4. After each traction slacken, but do not unship, the serew, and
examine the progress of the head. j

9. Where rotation has to be aided effect rectificati ;
application handles, ctilication with the

6. Support the perinenm carefully with the left hand
thg' fflake j;gleii.;ead distm;d, and pass over it very sluwl:,r‘; allowing
uterus 1tsell to complete as often as possible the e '
the head, and always that of the hody. i
8. Immediately after the birth of the head slacken the screw,

Bon : :
etaiesivu]l';r -nght rod, and remove the right and left blades suc.
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