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LATERAL OBLIQUITY,

SI. By lateral obliquity 1s meant a rotation

of the fetal head shout an axis which is antero-
posterior relative to the head, and horizontally
transverse or oblique relative to the pelvie canal.
That is to say, lateral obliquity may happen when the
head 1s iIn a tfansversa or an oblique position, but
it cannot occur, according to the definition, in a
head which lles dlrsetly antero-posteriorly within
the canal. From the historieal point of view 1t re-
mains an oven problem whather or not real progress
has been made, since the dayg of HAEGELE, in the
study of lateral obliguitises of the fetal head. In
the courss of time, opinions have varied in this sub-
jeet, as in other subjeets, but it is doubtful if

| they have consolidated. It mayv even he just to in-
quire how far some of the statements which have been
made are deductions baaéd on cliniecal or experimental
observations, how far they are only exprassions of
opinion. Suspleion 1s justified when we compare the
numerous and careful descriptions of the mechanism of
engagement in a flat pelvis with the still more
numerous, but with certain exceptions vague and un-
satisfactory, accounts of the mechanism in a normal
pelvis, The former bear clear evidence of observation
at first hand; the latter, as a rule, convey the

impression/
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impression of inference based on circumstances not
met with in the pelvic canal, An explanation of the
difference 1s ready to hand, and though it may not
be charitable to make the suggestion, it justifies
itself by its validity. 1In the flat pelvis, en-
gagenent generally happens in lahour: in the normal
pelvie, as is well known, the head usually descends
into the pelvis some considerabhle time before the
onset of lsbour is recognised. In the latter case,
how many observers have carefully noted the course
cf events? The mechanism of engagement does nct
strictly fall within the limits of a paper devoted
to the second stage. But, as I have just implieqd,
engagement may be a phenomenon of the expulsive
period, sven in a normal pelvis, Whether or not the
mede of engagement, with reference to the occurrence
of lateral obliguity, is the same in pregnancy and
in the first and second-stages is a matter for con—
siderzation.

2o Pri@r to the date of NAEGELE'S paper

synclitisms,/

#*# The head 1s s&id to be synclitic when its hzse
coincides with the plane of the brim i.e, the plane
of the true ccnjugate, or with any parelliel plane of
the pelvis, The base nay be tilted cne way or other,
When the inclinstiocn extends from hefors downwards
and backwerds, the hesd 1s =s&id to have Litzmann's

or posterior obliquity. When the converse is present
the condition is cslled Nzegele!s or antericr ocbliguity
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synclitisin apoears to have been considered normal at
the brim. According to VARNIER 1900, ROFDERYR,
somvafs, and LTIVRET held this view, BAUﬁELocQUE,
LACHAPELLE, and DUROIS senior, it is said, described
synclitism (AUVARD 1894), VARNITR zrgues that the
ready gssumption of synclitism a2t tre brim, sub-
ssquant at any rate to the year 1788, depends upon
a misinterpretation of a passage ir LEVRET'S work
published &t that time, and which was teken to mean
thet LEVRET nelieved the axes of uterus, fetus, and
brim to coincide with one another. There is, howeven,
2 weightier reszson, as will be shown, why helisf
should be sc general in synclitism at the dbrim.
According to PINARD and VARNIER 1892, (and it is
apparent in the plates reproduced in the latter's
Obstétrique Journalisre). SMELLIT and CAMPFR (1774)
figured LITZMANN'S obliquity at the brim, and SMELLIE
describsd the same obliquity to b= present when the
waters bresk, I have beesn unable, howsver, 1o dis-
covey any passszge in the New Sydenham Scelety's
Fdition of Smellis's work bsaring on this matter,
And indeed, my imoression is that SMELLIE had no
views on this subject at 211,

The parts of NARGTLE'S historic paper which
have given rise to so much discussion in the prasent
connection are briefly thess., The most frequent

presentation/
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presentation is the right parietal bone i.s, the
right parietal is deeper than the left., The higher
the head is the more oblique it is, so that the ear
may be the more readily touched behind the pubic
bones, The description implies an antsrior obliquity
of the head, through the pelvis and also at the brim,
as NATZGELY elsewhere maXkes Clezr, The ohliquity has
sincs been known by the name of its author. NAFGEIX'S
view was accapted without objection hsing reissd, by
STOLTZ (1826), DUROIS (1834) (who, however, made
some regervations), MORFAU (1841), JACGQUEMIFR (1848),
TYLEZR SMITH (1858), and no doubt others, VELPEAU
(1835) on the other hand adherasd almost alon= to
syrnclitiam., In 1857, WEST ventured to dispute
NAEGELE'S views and argued for the synclitic mode of
entry, at the same time suggesting that NAEGTLE was
"Mistaken in his tactile agtimate of the centre of
the canal"., LEISHMAN (1864) took a similar view to
WEST and asserted that NARGELE was ignorant of the
inclination of the brim which, as BARNES (1885)
observed, is not correct. DUNCAN (1858) held with
LEISHMAN and KUNZCKE (1855) that ssynclitism is not
observed. NARGFLE'S description (for DUNCAN) is
more applicabls to the antero-posterior position

than/
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than to the oblique. The finger c¢annot rsach the
sagittal suture in the axis of the brim, and it can-
not e felt until it comes lower down within the
pelvis, Hence NAEGELE committed an ervror in attribut-
ing observations to the lesvel of the brim, though

they were really made lower down. Further DﬁNGAN,

and in this BARNES (1885) agreed, did not admit that
the higher» the head is, the more oblique it is.

| Part of NAEGFLE'S argument was derived from the

position of the caput succedaneum, and this z2lso did

" not meet with DUNGCAN'S aporoval as according to the
latter the passages dilate dowrwards and forwards,
while the forée is directed dowrwards and backwards.
Naturally, DUNCAN, hblding the views he did, could
find no mechanism to aceount for NAEGELT!'S obliquity;
and he held that, if by any chance cbhbliquity does
appear, it is corrected hy the uterine contractions.
NAZGELE claimed a mechanical advantagse for the
oblique mcds of antrv. DUNCAN, from whose pzper I
| have quoted this statement, (I don't think it occurs
in the 1819 paver) admitted the advantags, but
asserted, without giving any kind of proof of so
strong a statement that Nature does not always take

the/
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the sasimgt way, Hes then procseds ﬁo show that,
though the head is synclitic at the brim, it has
NAZGELE'S obliquity in the cavity, and he accounts
for this, as did NARGELE, STOLTZ, LEISHMAN, and
HODGE (1864), by the nature of the resistances and
the curved course which thes hesad was supvosed to
follow., In 1869, KUNECKT extsndsd the visws of his
1865 paper by nostulating a2 "synclitic" descent of
the head, whereby the sagittal suture always leads,
and the head rotates evenly around the pubis. HODGE
(1870) tock a similar view, and states that VELPEAU,
QASTAUX, and DEWERS also described it, (HODGE in
his textbook of 1864 admitted the occurrence of the
slight amount of lateral flexion during the descent
of the head). DUNCAN then (1870) defines his position
more- - exactly. The hsad is synclitic at the brim and
remains synclitic until it is arrested by the pelvic
floor, when NAEGEZLE'S obliquity apvears. Under
syncelitism the antericr paristal would need to be
pushed under the posterior, but thelopposite is the
rule. Shears, according to DUNCAN, are an argumsnt
against synelitism,

S¢ far then we have thres serious indictments
of NAEGPRLZ'S position; first, 2 mistake in sstimating
the position of the centrs of the canal (WEST);

sscondly/
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secondly, ignorance of pelvie inclination (LEISHMAN);
and thirdly, 2 miginterpretation of the level at
which the observations werse being made (DUNCAN).
There is still the cther side of the problem.

BARNIS argues in favour of the occurrence of
NAEGFLE'S oblicuity from the brim downwards., In 1883

he gttributes the obliguity to the Tumbo-sacral

o

curve, Irn 1885, he says the hmad enters the bhrim
with NARGELF'S obliouity which is maintained and in-
creased in the second stage by the acticn of the
abdominal musclies. The suthor mskes & good point
when he ssys that LEISHMAN, KUNECKE, and DUNCAN

rely on the coincidence of the Uterine, fetzl, and
pe=lvic axes, which most certainly has not been
proved, Secondly, he disbelisves that NAEGELE was
ignorant of the inclination of the b»im, As NAEGELE'S
paper on the pelvis appezred in 1825, 2nd ss it con-
tains the results of the examination of no less

than 800 women, it is highly probabls that this re-
search was in progress, 1f not indeed well advanced,
at the time of the publication of the sarlier paper,
BARNES then procerds to advance his views on the
effect of the lumho-sacral curve and the width of

the hi-parietzl diametsyr of the head relative to the

pelvis/
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pelvis. 1In so far as these ars concernad, thay ars
not good arguents for NAEGELE, and ths lumbeo-sacral
curyas founded on the svidenee of frozen secetions is,
when thes clinical aspsct of uterine sactivity is
considerad, certainly wrong. BARNES, in addition,
asserts that the cavut versists on the right paristal
and oeelipltal bones from the bsginning to the snd of
traction In instrumsentsal labours, and he nuotss
RIGBY that the head 1ls laterally oblique from the
inlst to the outlat of the pelvis =nd is naver
synelitie,

With regard then t0 NAECELE, whom, it is
said, von SIEBOLD in a moment of snthusiasm dsscerib-
ad as the eoryphéé of the obstatric art, I firmly
belisve that NARGELE described correctly in sll
resvects whataver he felt or chserved. NAEGELE
neted the cecurrence, in the ceavity, of the obliguity
which gees by his name. He cbserved its pressnce
5t the brim, and he records thes fact that the magni-
tude cof the obliguity is vprevorticnsl to the helight
of the head relszative tc the brim. These cbservaticns
ware daécribed with cenvietion, and the svidence
which they show of the esrs and accurscy of their
guthor evokes admiration to this day. NAEGELE was

not/
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net troublad with thaoretical conceptions of the
machanism, and hs did not go¢ bavend whataver his
fingars €alt, Latar writers svolvad ideas ragard-
ing the meschanlsm which wara difficult of dirasct
proof. Nonatheless, tha writars elung tenacilousiy
to the théories, no doubt, on the mis%aken vrineciple
that an a priori arguament is of greats» valus than |
any numbar of contradicting ohsarvaticns. Thus,
WEST'S and DUNCAN'S objsetions, which depesndad
ultinataly on the cirewsstance that WEST and DUNCAN,
liXs nany othars, wara waldad to tha "coincidenca
of the thrss axes", go overbosrd in ths abssnce of
proof bettear than that advancead. LRISHMAN'S eritie-
ism history disposes of in a satisfactory way, .
That being the pesition as I undsrstasnd 1%, ﬁhy
should thare still be differencas of cpinion? The
answay is suggeastive., NARGELE'S obsarvations at tha
brim wara mida whan from any causs ongagamant was
dalayved until aftar tha onsat of labour. Opportunit-—-
ieas of observing ths mschanism of angagement in
pragnaney a fortnight, or 1t might hava hesn six
weaks, hafors labour dld net often oceur; or if they
did sceur, only baeauss somathing had gone wrong.
Tha two eoaon causas 0f dalayad sngagemsnt

ara flat valvis and vandiilous bslly, Both rasult

131//
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in an obliquity of the uterus and of the head, whiech |
is almost invariably anterior. NAXGELE descri md the
machanism of angagamant which ne ohsarved, and if ha
errad at all ths arror lay in s=xtending Phe obsarvad
mechanism to cover 21l angagemesnts whether in
pregnanaey, or in labour. Buhs, in as mich as NARGEIR S
papar was written from the praectical point of viaw,
and is, as has basn frasly admifttad long afhor its
publieation, a stateamant and noﬁ 2 theory of tha
maehsnism, tha machanism of angigoamant daserihasd hy
NAEGELR is the maeﬁaniem whileh is 40 ba mat with in
practica, and is‘tharafora, ag I belinva, a corraact
description of the mechanism as it is commoenly to he
¢hsarved., That sericus stumbling bleek of the
crities - the higher the hesd the grezter the
obliquity — is slso eorreet in practice, sither in
flat pelvis or in pendulous belly. In the one, the
deserintion of NAEGELE corrasponds to the rmore fre-—
guent znd more favourshle mechanism st the brim, to
| which I shall aftsrwards refer: in the other, the
higher ths hazd the more tho fatus liss forwsrds on
the vendulous abdominal wall which, =8 the head de-
seande, becomas less and less propsndent.

NARGELE'S deseription of the eazput and of the

changas /
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changes in positicn whieh 1t undergoes are, as
DUNCAN admitted, and ss I suppose everyene admits,
ccrrect. They are not, however, good evidence of th&
presence of antericr cbliquity, though not for the
resscn which DUNCAN hsaartéd. There 1s 10 csuse,
g0 far as 1 am aware, why the caput in the positions
given by NARGELE cznnot co—exist with posterior
¢chliguity of the head. NAECGELE'S vositions of the
caput sare, howsver, ss I hope to shew, evidence of al
form of anterior obliquity which by NAEGELE and his
successcrs 1s confounded with the cobliguity ap I
have defined it, but which sesms to merit 2 separate
name =nd deseripticon, as it has =z distinetive n&ture|
and origin. :
3. § In later times, the appesnrance of NARGELE
obliquity at the brim and its persistence through
the nermsl pelvis has been suppoerted by = minority,
a8 the normal mechanism — by, amcng‘cthare, GARRIGUES
(1902) who zttributes the cbliauity under ordinary
conditicns to graovity, and when excessive to pandul-
ous belly wiiich may, however, ha a factor laading to
posterior obhliguity by lateral flsxion of ﬁho fatus,
FRITSCH (1875 snd 1834), GALABIN (1875), SCHAEFFER |
(1898), and ABLFELD (1203), so fs» a8 I am able to

judge/
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Judge, support NAEGELE but with ressrvations. FRITSCH
states that NARGELE'S obliguity is prassant at the u.
inlat cwing to the vrojsction of the promontory and '
ths smoothness of the antsrior wall provided the
haad is large snough. Otherwisa tha mods of sniry
is synelitice. GALABIEK found NARGELE'S obligquity
not infraqusnt at the brim. An angle of inelination
of 15° to 20° givas the grastast mechanlesl sdvantaga.
GALABiN madae axparimsnts with a4 model pelvis and
g woodan hasad, The head antarsd the pslvis synelit-
ieally, i€ the relstive vroportlons were e:nsy. But,l
if the resistance was 4t all grest, the »ight parietal
ragion dascendad hefora the 1laft, i.e.'with NARGELE'S
cbhliguity. SCHAEFPER conalidars that NARGELE'S
obliguity oeceurs in one—third of all labours at thae
brim, =and that in anvease the right parietal he-
comas desvar fhan the left during the deseant into
tha valvis., AHLFELD Melisves antsricr obligquity
t0 bpa tha comionast inelination at the brim,
posterior obliquity baing rare.

synelitism 2t the normal hrin is the accapt—
ad condition of most racant obstatricians, of wilon
I may instanca LITZMANN (1l871-2) who quotes SCANZONI
for the sama view, SPIRGELBERG (1882), SCHROEDER
(1886)/
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(1886), OHARLES (1887), WINOKRL (1887), WEIDOW (18&8)
WERTH (1888), ZWRIFEL (1889), MURLLER (18&9),
DODERLEIN (1595), DUHRRSEN (1886), JRELLETT (1205),
FEHLING (1908), and FABRE (1210).

Tha following besidss DUNCAN, WEST, HODGE
(1864 ), and LELSHMAN, adhars to synelitism a® the
brim, snd add that anterior obliquity sppesrs in the
eavity — RITOHIN (1865), TARNI®R (1865), HART (1879).
PLAYPAIR (1880), TARNIER and CHANTREUIL (13825Q LUSK |
(1691), OLSHAUSEN and VEIT (1893), PAZZI (18S5),
EDGAR (1503), GALABIN and BLACKER (1910), and accord—
ing to DE SRIGNEUX (1S01), WIENER, KUSTNER (1885)
implias the occurrsnce of svynelitism 4t tha brim by
his obsarvations on thes axis of the uterus, and hs
statas th%t latarsal obligquitiss of tha haad dapeand
nganaticaliy® on varisticns of the dirac?icn'of the
uterina axis. PLAYPALIR believad ths right side of
the head 10 dascend more rapidly, s0 that the hsad
bacumas flaxad on the right shouldsr, AUVARD (18924)
hald lataral obliquity to bs normal at the brim, and
to ba ineressad with deseant, synelitism being un-
favoursbhble to sngagement. DUHRRSEN (1896) states
that posterior obliguity may oceur in ths normal
pelvis, bhut is mnfavourahla as to the prognosis of

the/
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the labour., JELLETT (1905) mentions circumstances
preventing the occurrence of syncelitism, NALGILE'S
ohliaquity being produced by relative disvroportion,
pendulous bhelly, and laterz2l flexion of the fetus.
Posterior obliquity is »arer., WINCKEL (1887), how-
ever, held posterior obliquity t¢ he commoner than
the anterior variety in the normal pelvis. GALABIN
{1910) considers that there must be lateral flexion
of the head on the trunk bhefore an obliquity can
apoear, it heing assuned that the axis of the child
is at right angles to the brim. The anterior
varietal always lieé decoer than the posterior
relative to the horizon, owing to the oblique noslition
of the head and the brim. But the hesd 1s synclitic
to the brim notwithstanding. NABGFLE'S obliguity
appears later during the descent. Latersal flexion
is then not rapid enough to keep the ovarietal
eminences level with reference to the planes of thé
¢anal,

SCHMIDT (1892) affiwms NARGTLE'!'S obliquity
to be abnormal both in the brim and through the can—
al.

A novel idea was originated in Trance hy
TARABEUF (1888) who postulated posterior obliquity
as the normal attitude of the head, when it is

passin&/
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passing the brim., He showed hy axperiment; in direct
opoosgition to GALABIN (1875), that the head passes
the brim more easily winen it is inclined on the hind-
er paristal. In 1894, PARABEUF reaffirmed his view,
PINARD (1887) followed and described posterior
obliquity as the normal mode of entry, wihen the form
of the abdomen is normal. If, however, anteflexion
is present, then the head entsrs the brim with
NAEGELE'S obliquity. DF SEIGNTUX, in 1896 and more

18P, sxposed his rsseawches on the

conpletely in 190
mode of entry. His results are derived mostly from
pregnancy, that is, they refer to the mechanism of
engagement before labour bhegins, Mueh of the nature
of DE SEIGNEUX'S work has heen described already
(Seet. II). The author found in 80 examples that 40
entered the brim with pestsrior ohliguity, 18 with
anterior obliquity, while 18 were syneclitic with the
brim. Only eight out of the totzal were in abnormal
pelves, and of the group of anterior obliquities 14
were associated with pendulous belly. Though the
mode of sent»y is thus variable, the head passes into
a state of anterior obliguity with descent, After
further analysis of the positions, DE SEIGNIUX

concludes that in primiparae the rule is posterior

parietal/
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parietal entry, and in multiparse anterior parietal
entry. PINARD and VARNIFR (1892) descrive posterior
asynclitism which is corrected on angagement,'after
which anterior obliguity appears. Il engagement is
delayed untll the onset of lahour, uterine con-
tractions increase the degree of the LITZMANN'S
obliquity and finally produce the anterior obliquity.
For PINARD and VARNIER, synclitism is momentary wheﬁ
it appears just below the mid pubic plane. VARNIER
(1900) repeats these conclusions after furthenr
experience. SCHATZ (1901) in taking a sinmilar view,
attributes the later appearance of antericr ohliquity
to a bending forward of the uterus. He also mentions
some curiocus conditions when there are twins in the
uterus, and when ons of them lies anteriorly and
across the other, this one must have LITZMANN'S
ohligquity because it eannot bend. The same hapvens
to a single child when the bladder of the mother is
full. So also, when the back of the fetus looks much
to bshind, LITZMANN'S obliquity occurs. DEMELIN
(1903) accepts the views initiated by FARABEUF and
developed by PINARD and VARNITR,

4., ¢ The writings of the various ohstetricians,
I have just cited, are a sufficient testimony to the

bewildering/
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bewildering variety of ovninions that have been held
and are still meintained not only on the exact mode
of entry to the brim, but also on the causes which
operate to produce the various mecdes of entry.
Further evidence seems desirable, and there are at
l2ast Uhree ways in which it may be procured, name-
ly, from frozen secticns, from the pubhlished accounts
of the mechanlem of contmacted pvelves (especially
flat pelves), and from what is known of moulding.
BARROUR (1899), in a series of frozen sect-—
ions with the head presenting, finds that, in not
ene, 1s the head synelitie at the brim., The ssgittal
‘suture is usually anterior to the axis of the brim,
that is, the heads show posterior oblicuity. These
appesrances are the main grounds for the view of FIN-
ARD and VARNITR. DE SEIGNEUX discounts them for
reasons, which BARBOUR and others have eXxposed, that
the attitude of the head is corrected by the assumpt-
ion of the erect attitude in oregnancy, and by the
appearance of uterines contrzciions in labour. BARBOUR
further shows that in nine sections the head is in-
clined on the anterior shoulder in 5, and on the
posterior shoulder in 4, thus giving & slight pre-—
ponderance to LITZMANN'S obliguity, KEHRER(1907)

asks if laterzl flexion has ever heen observed with-

in/
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within the pelvis in laebcur? NAEGELE, it is said,
described lateral flexion, but the lateral flexion
of later authors may possibly have heen a hyoothetic-
al mechanism, invented to account for the diserepancy
existing hetween the assumed direction of uterine
pressurs and the observed occurrence of NAEGILE'S
obliquity afis» engagement. In any cése, thera is
good reason to helieve that the lateral flexion of
the frozen section does not correspond to the lateral
fiexion which may occur within ths pnelvis, during 2
pain.

The mechanism of the flat pelvis seems a
#ood avenue of approach, parily hecause the movements
have bessn well described, and partly for the reason
that a sufficiently long series of heads and pelves
would with great certainty show a close gradation of
the phenomena batween the movements taking olace
where the head and the paslvis are proportional to
each other, and the movements in a well marked flat
pelvis, That is to say, ultimately the nornal
pelvis and the flat pelvis are inseparable: no divid-
ing 1line can he drawn which will separate the mechan-
ism of the one from the mechanism of the other,
Apart from what may he callsd adventitious eircum-—
stances, about which there are differences of opiniocn,

two /
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two mechanisms are dsscribed for the flat pelvis; one
in which the head revolves around the pubis and the
pogterior parietal region comes down first, the other
in which the head pivots on the promontory and the
anterior parietal descends bhafore the posterion,
According to TARNIER and BUDIN (1898),
MIGHAELIS (1851) who, if not the first, was one of
the 2aprliest writers on the mechanism of the flat
"pelvis held the anterior paristal to come down first
as a r™ale., LITZMANN (1371) first described the
obliquity which is Known by his name, mat he did not
give it the voaition of greater freauency. LITZMANN
found only twenty-ithres examplss of posterior
obliquity in IBOO-births, and one in svery ten
labours in flat oelves. The obliquity changes with
uterine contractions or with antificial aid, and on-
gagement 1s effected. TARNITR (1865), it is said,
stated postariom ﬁarietal sntry to be the rule, a
view which he endorsed in 1887, when he gave as the
cause the occurrence of lateral flexion of the head
on the trunk, Subsequently, the »rimary descent of
the antsrior pariefal region was admitted by nearly
all writers on the subject to he the more frequent,
and also thé more favourable, Such was the view of
SPIFGTLBEIRG (1873 and 1882), KLEINVACHTER (71878),
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STEELE (1874), who believed NAEGELE'S obliquity
often to be so slight as to escape notice until
labour comes on, and then wiih difficulty when only
one side of the brim is contracted, FRITSCH (1875),
GALABIN (1875), GOODELL (1875) who gives this order
of occurrence:- first, NﬁEGELE, secondly LITZMANN,
and finally NAECGELE obliquity on the completion
of engagement, DUNCAN (1878), HART(1872), VEIT (1379),
PAZZI (1895), COENNER (1894) who found LITZMANN'S
ohligquity only 8 times in 2400 births, and of these
eight,7 were in contracted nelves and one was in a
normal brim, but the head was hydrocephalic,
DUHRRSEN ( 1896'), HOTTA (1897), TARNIER and BUDIN
(1898) who state that NAEGELE'S obliquity appears
other things baing equal, when the conjugata vera
falls to or below 95 mm., BARBOUR (lSSQ),BOLLENHAGEN
(1900), who observed only 8 examples of LITZMANN'S
obliguity in 1500 births, ZANGEMEISTER (1902) who
had 10 of LITZMANN'S oblicuity in 2250 births,
OLSHAUSEN (1908) who considers LITZMANN'S obliquity
evidence of a high degree of contraction, GALABIN
and BLAGKFR (1910) 2nd FABRE (1910). :

On the other side, STEPKENSON (1880) favours
LITZMANN'S obliquity. He says the ovosterior wnar—
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parietal 1s deeper than the anterior: the posterior
parietal rolls on the promontory: and the head be-—
comes svnelitic on engagement.  JARDINE ( 1903)
states that it is more common in flat pelvis to find
the sagittal suture nearer the pubis, when the head
is above the brim. The anterior parietal region
comes down first, however, and then the posterior

is forced round the promontory, until the head is'
synelitie and sngaged. JARDINE further explains
that the rounding of the symphysis is more difficult
than the rounding of the promontory, because the |
area of resistance on the pubic bones in.greatér
than that on the promontory. DE RIBES and BOUFFE
(1908), in a single case of flat pelvis with a
conjugata dis gonalis of 90 mm., observed a orimary
LITZYANN'S and a secondary NAEGELE'S obliquity.
Forceps wers applied before an opportunity %as given
for further developments.

There is also some information to be derived
from the behéviour of an aftercoming head in a flat
pelvis, and also from a study of the mechanism in-
voked to deliver it. ~MUZLLER, 2¢ far bhack as 1385,
in advoeating suprapubic pressure to force the head
into a flét pelvis, recommended pressure to be so
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directed as to drive the anterior part of the head
past the symphysis first, and to roll the whole head
on the promontory.  GOODELL (1875) advised the
opposite method, namely, to pull forward after
getting the head nipped by the conjugate as near the
roof as posaible, so that the pubic side of the head
is tilted upwards from the inlet, while the sacral
side‘paﬁﬁes dowﬁ over the promontory, then to push.
the neck béékwards wvnile pulling és before, so that
the pubic side of the head comes down. DUNCAN (1878)
made experiments with an aftercoming head in a flat
‘pelvis, and obtained better results by first bringing
the vosterior side of the head down and the anterior
afterwards, there being a revolution around the pro-
montory. Thus the evidence here is more in favour
of primary LITZMANN'S obliaquity, while with the on-
coming head in a2 flat pelvis there is an overwhelming
weight of opinion for vprimary NAEGELE'S obliquity.
That this opinion is to some extent vitiated is evi-
dent when regard is had to the moulding of fhe head
vhich is always considerable at the brim of a flat
pelvis of anv conseaquence.

DOHRN (1864) showed that the anterior side
of the head is deever than the posterior, which is
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flattened by the pressure of the posterior wall of
the oelvis. DOHRN attributed the oressure mainly

to the promontory, and though this view no longer
holds good for the normal pelvis it is still toler-
ably correct for the Tlat pelvis. BARNES (1865)
neld similar opinions. OLSHAUSEN (1870) attributed |
lateral mouvlding to the pressure oflthe middle part
of the vosterior pelvic wall, and claimed to have
found pressure marke more On the posterior than the
anterior side of the head. nUNCAH (1870) gave a
similar explanation of the appearance in part of
NAEGELE'S obliguity in the lower part of the cavity.
Pressure is greater on the anterior halfof the head
and resistance is greater on the posterior. He im—
plies indirectly that the pughing of the posterior
parietal under the anterior is evidence of NAEGELE'S
obliquity. This is DUNCAN'S vertical shear. '
OLSHAUSEN ,MARTIN, and KREIS (ex 1itt. ad DE SEICNEUX
1901a) 21l found that the vosterior parietal 1s pushed
under the anterior more often than the reverse,
OLEHAUSEN in the proportion of <il. LABAT (1881)
takes the unusual view that the posterior parietal

remains in statu quo, while the antepior is disnlaced

backwards over it. For RUNGE (1890) the anterior
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parietal region is bulged and the posterior is flat—
tened. It is due to the pressure of the pelvic
walls and of the pelvic floor.  BARBOUR (1899)
states that there is a marked bulging of the anterior
parietal region,'because it is not supvorted by the
goft parts.  HART (1912) implies as mueh from
stating that the factors of the mrulding of the head
are the resistant sacral segment =and the concave
anterior wall.

There is here plenty of evidence for the
belief that the form of the head, when it is pal-

pated per vaginam, creates the impression of NAECELE'S

oblicquity. Such an idea is spurious and the form
alone is no evidence 0? this obliquity. NAEGELE
himself avoided the difficulty, inteﬁtionally or
otherwise, by describing the relations of the sagittal
sutvure at a time when moulding is seldom in evidence,
and also by using the ear as an index. The ear is
an infallible guide to the grosser forms of obli-
guity. DE SEIGNEUX alsn escaped this difficulty,
but he set out to determine minute variations of

the position of the sagittal suture with reference

to fhe brim. In as mﬁch as a variation of the di-
rection of uterine pressure amounting to 10° has a
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theoretical effect of displacing the sagittal suture,
it may be, 5 mm. only and certainly less than 10

mm., the chances of DE SEICNEUX being right or wrong
are about equal. At any rate the difficulty of
observation which he gave no satisfactory evidence

of having overcome, militates considerably against

the value of hie long continued work. "hen the head
is comoletely engaged and the cervix is little opened
up, then the chances are that no moulding will have
'taken place (ef LABAT 1881), and the head will cer—
tainly present the appearance of synelitism. But
‘here again the appearances are no trustworthy guide
to the presence or absence of real obliaguities. At
a later stage moulding confers on the head all the
appearances of NAFGELE'S obliquity; but it is now
still more imorobable, more than at any previous
period, that the form of the head and the position

of the‘SHgittal suture afford anv information as to
the true attitude of the head. Indeed the evidence
derived from palpation at this stage and in this con-
nection, is practieally worthless. In flat pelvis,
where the moulding of the head is exaggerated at

the brim, the form which the head takes is of little
use in détermining the inclination of the base of the
fetal skull. DE SEIGNEUX draws attention to the
fact /



436,

fact that the breech in WALDEYER'S section shows
NAEGELE'S obliquity. This is true in so far as the
moulding gives that portion of the bréech which over-
lieg the pelvic canal, the appearance of NAEGELE'S
oblioquity. When however the entire breech is con-—
sidered, the moulding gives the breech the appear-

anece of LITZMANN'S obliguity.

5. It is on lines such as these that we find

an effective explanation of the enormous discrepan—

.cles of opinion/%he inclination_of the head in normal ﬁugfvfxb“f
and in abnormal pelves, at the brim and in the pelvie ‘
cavity. And to avoid further confusion, it becomes

neeessary to differentiate two forms of obliouity,

taking subordinate rank to those described by NAEGELE

and LITZMANN. In the one, the base of the skull

(the shoulder girdle or the pelvie girdle)isinclined

laterally relative to the brim, or to any parallel

plane of the pelvis. That is a true lateral ob-—

auity. In th2 other, the base of the skull may
or mav not be synelitie, but the moulding of the head
(the shoulders or the breech) is such as to give rise
on palpation or on section to an appearance of ob-

lioguity. That is apparent lateral obliquity. Thus
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NAEGELE'S or LITZMANN'S obliquity mav be =2ither true
or apvarent, or it may be both apparent and true.
further, there is nothing in this view to prevent

the Drobhability of the simultaneous conceurrence of
one form of true oblicuity with an opvosite form of
apparent obliguity- of true LITZMANN'S okliocuity with

apparent NAEGELE''S oblicquity and viee versa. Syn-—

clitism may co-exist with an apoarent anterior or
vogsterior obliquity.

The cause of avoarent obliguity is, as I
have already indiecated, the ocecurrence of moulding.
The form which the moulding takes devends on the
nature and distribution of the resistances. These
I have described in some detall in Seetion III.

The essential point is that - resistance is least in
the antarior and greatest in the posterior moisty of
the eanal. In conseguence, apparsnt obliguity

is probably invariably of NAEGELE'S type, when once
the head has descended into the canal. Vormally,
no obliquity of this kind appears until the second
stagé is in progress, that is, after the rupture of
the membranes, dilation of the os uteri, and descent
of the head into the lower part of the cavity of
the pelvis. Hence, after engagement is complete
and s0 long as the os has little more than begun to
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dilate, synelitism is apparent. Apoarent NAEGFLE'S
obhliguity may, however, avmear at an earlier period
aa during descent, when relative disoroportion of the
head and the canal exists, and it is then due to the
soft parts of the c¢anal and the ~urrounding bones

of the pelvis pressing on the head through the cervix.
It appears at the brim in a flat pelvis, and also in
a normal pelvis at the brim, under at least two
conditions which readily occur to the mind. When

a fairlv advanced state of pendulous belly is oresent,
the head is propellad, either by the forees concerned
during pregnancy. or by the foreces active during
labour in the production of engagement, against the
lumbar bodies and the sacral promontory against which
the vosterior side of the head is flattened, while
the.anterior side bulges into the area where "active
dilation" has opened the way. The moulding whiech
here reéults and which produces apvarent anterior
obliquity plays an imvortant part, according to my
evperience, in faeilitating the entry of the head
into the pelvis. Secondly, whenever the head or

the breech imopinges o°n the upper border of the

pubic bones and remains there for even a few moments,
either during late pregnaney or in labour, asparent

LITZMANN' S/
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LITZMANN'S obliquity is produced without at the same
time a true obliquity apnearing of necessity. The
anterior side of the head (or the breech) is sub-
mitted to pressure, while the posterior side overlies
an area of least resistance; and the form into which |
the parts are moulded is in itself favourable to
them gliding into 2 proper position either through
pressure or by gravity, and before the develocoment
of a true inclinaticn is rendered imperative,

A true obliquity whether LITZMANN'S or
NAEGELE'S may arise from two oprincipal causes. The
one is indenendent of the resistances: the other can-
not coperate without them., The first is an inclination
of the axis of the uterus, or of the sum of the pres-
sures uterine and abdominal, away from an imaginary
line drawn at right angles to the conventional base
line - the conjugata ﬁera. The second is the ap-
pearance of latere-flexion of the fetus with or
without latero-flexion of the uterine system. Stricti-
ly speaking I suppose it is due.to zan incapscity of .
the uterus and child, or more prohahly of the fetus
alone, to maintain a rectilinear attitude between
the superimposed oressure and the underlying excessive

resistances/



resistances. Alternatively, the cause lies in a
retro—-or ante-flexion of the uterus which may exist
in gradually lessening degree during the period in
which the uterus is being brought into line with, or
1s seeking the area of least resistance. While that
condition is probably existent im the intervals its
occurrence or persistence during the pains is perhaps
doubtful, and therefore it does not rank of the same
value, as an explanation, as the former alternative.
In addition, the two principal causes may be c$~
exiastent, and between them they mav lead to the pro-—-
duection of an obliguity which i=s fhe opposite of
what one would be led to expect judging from the
direction of uterine pressure alons. Thus strong
anteversion of the uterus predicates true NAEGELE'S
obliguity. A simultaneous and masked latero-flexion
of the fetus may produce true LITZMANN'S obliquity
in spite of the anteversion of the uterus. Inasmuch
_as this true posterior obliguity, if 1t arises, will
be associated with apparent NAEGELE'S oblioquity, the
pogition becomes digtinetly complex.

At the veryv foundation of 2ll possible ex-
planat ions of.lateral obliquity lies the direction
of uterine vressurs. Tig direetion, as I have

bern at some trouble to voint out, is unknown. Ve

may /
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may arrive at a probability which is founded on
bremises that have their origin in the pelvis or
elsewhere, nut the faet remains that the direction
of uterine pressure during labour has not been de-
termined bv direct measurement. Evidence derived
from the intra-pelvie position of the sagittal

suture is of value only in recognising the grosser
forms of true lateral obliguity, and then only before
moulding has ocecurred. After that has taken place,
the movements of ihe parietal bones hide 21l but the
severer degrees of true obliguity, and these can be
better estimated by the position of the ear.
 Moulding certainly invalidates deductione regarding
the normal direction of uterine force, and also, as

I have sald before, inferences regarding the inclin-
ation of the base of the skull relative to the pelvis.
KUSTNER'S views are palatable, because thev are in
accordance with preconceived notions, but I maintain
that the proof which is attached to them is of no
greater value than that produced by PINARD and
VARNIER in favour of posterior varietal entrv. -
OLSHAUSEN arrives at conclusions precisely contrs—
dictory to those of KUSTNER, while DE SEIGNEUX after
a trial of similar methods seeks a compromise.

Frozen sections give no sgatisfactorv svidence alike
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on the direction of uterine pressure, the presence
>f lat=ro-flsxions of the fetus,and the occurrence
of true obligquities of the head. To sum up, it

may be said, in general, that the form and position
of the head within the pelvis, in the dead as well
as in the living, and ail methods so far employed to
determine the position of the axis of the uterus
afford no trustworthy indications either of the
direction of uterine pressure, or of true lateral
inclination of the fetal head.

That being so, it i1s possible to formulate
an opinion on the mode of descent of the head only
on premises that are similar in origin to those of
most obstetricians. Thé reasgons which apoear of
greatest moment are the form of the canal, alter-
natively the direetion in which the =oft parts tend
to dilate; the excentricity of the area of least
resistance; the direction of uterine pressure; and
the position of the centre of pressure within the
head. I have given reasons for believing that the
anterior and the antero—lateral walls of th~ pslviec
canal are inclined normally at an angle of about
100° away from the olane of the conjugata vera, and

that, vhen such is not the case, the line of descent

is/



is determined, 2s it probably is determined ulti-
mately in everv labour, bv the direction in whiech
the soft parts tend to dilate not at right angles to
the nlane of the conjugate, but probably at an angle
of about 100° downwards and forwards from it. The
area of least resistance lies within the anterior
moiety of the canal ( Section III) and is parhaps the
principal factor in determining the direction of
uterine pressure, though'tﬁé appropriate direction
is governed bv other causes. The position of the
centre of pressure llies, there is reason to believe,
thdugh it is at present impossible accurately to
locate, in the anterior half of the head, when the
dirsction of uterine pressure is inelined into the
area of least resistance, and midway between the
mesial plane of the head and the mesial plane of
the pelvis, when the direction of uterine opressure
is normal and the head is flexed or extended.
According to my experiments the 2xcentrie position of!
the centre of pressure doc=s not disturb the ineclin-
ation of the head when the relations of the head and
the pelvis are average or easy. The head then de-—
scends evénly bhetween the antero-lateral and the
opposite vostero-lateral wall of the canal (oblique
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oosition), or betwsen the two antero-lateral walls
on the one hand and the two postero-laﬁeral walls
on the other (transverﬂe position), without showing
any tendency to dip laterally either the one way or
the other. The even descent continues until the
head is within the lower division pf the upper part
of the canal and is on the point of undergoing in-
ternal rotation. When however the resistance is
more severe, 28 at the brim of a flat pelyis, and
is indeed so great that the base of the head cannot
pass the brim without first being tilted, then the
anterior position of the centre of pressure deter-
mines the occurrence of true anterior obliguity at
the brim. If in the othér and rarer event the-
centre of pressure is situated in the posterior half
of ths head, then true LITZMANN'S obliouity will
occur. (In this connection it may be well to re—
peat that though the centre 6? pressure is known to
be able to move about and the conditions assoclated
with the movement are also well recognised, the
reason why the centre of pressure is able to move
is, so far as I am aware, unknown).

The normal inclination downwards and for-
wards of the direction of uterine pressure which my
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premises demand, if not at the brim in 2ll cases, at
any rate in the majority after engagement is com-
pleted, implies a slight degrees of trus LITZMANN'S
obliquitylduring descent. ZEven before moulding
occurs, I doubt 1f the corresponding displacement of
the sagittal suture is able to he recognised per
vaginam. After moulding has begun to apoear, the
primaryy LITZMANN'S obliquity, if it ocecurs, is totally
hidden by the production of apoarent NAEGELE'S obli-
quity which goes on enlarging up to the moment at which
internal rotation begins, When, however, the directicn
of uterine pressure is perpendicular to the plane of
the conjugata, then the @escent of the head is truly
synclitie with a subsequent development of apparent
NAEGELE'S obhliquity; and when uterine pressure is in-
clined posteriorly, there is true NAEGELE'S obliquity,
with as hefore a subsequent apparent anterior obhli-
quity. The head descends into the lowsst part of the
upoer portion of the canal without any true 4iponing,
80 long as the relations of head and pelvis are nor-
mal, as inde=sd they are in most labours. I aguestion
the development of true NAEGELE'S obliquity during

the latter» »art of the descent before internal rota-
tion &@33. I am unahle however to give a negative
ansger:. the high degree of apparsnt NAEGELE'S obliqui-
ty which then arises totally masks the trues inclin-
ation of the head,.
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Tracing of section by VON MARS to show
slight true LITZMANN'S obliquity and marked apparent

NAEGELE'S obliquity (after DF SEIGNRUX).
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PART 1.

INTERNAL ROTATION.

i 7 Ever since it became known that the head

at the brim of the pelvis cccupies a different

position in a horizontal sense to that which it hold
at the outlet, almost every possible circumstance T
has been inveked to sccount for the charge. The one|
hundred and sixty or one hundred and severnty years
which have elapsed since the discovery of the obliqu#
or .transverse position of the head st the inlet have |
produced at least thirty eight distincet or separate {
potential causes of internal rotation, while the
number of theories has grown to still grester dimen-—

sions by mesns of the most vasried combinations of

the separate factors. It gces without saying that

the various theories have had their supporters and |
their detractors, and that, on the whole, criticism

has been more plentiful than praise. Further, so i
dynamie is growing knowledge, a good proportion of
the theories has been mcdified more or less by their

authors, and in at least one instance the author even

discarded his own theory. In attempting to review |
this — the historieal aspect of the subject, I have |
largely Pollowed the method adopted by VALTORTA, in !
spite of its inherent defects, the principsl of ;

which is that the grouping of congenéric theOries-isi

liable/ -
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liabla to obhscure individual points of view. By
its usa, howaver, one is abhle to covar the ground

within a modsrats compass,

§ 2. The posterior inelined plane and ths sidas

of the pslvis theorv.

SOLYRES (1771), BAUDRLOCQUE (1781),
GAPURON (1811), NARGREL® (1819), LACHAPELLE (iszl),
GARDIEN (1824), VELPEAU (1835), HUBERT (1858), MILNE
(1879).

The slove downwards and forwards of the
posterior and ihfarior varts of the canal, together
with ths sidses of the palvis in some instances, is
held to he tha cause of rotation.

SOHMITT (1804), it is sald,denisd the
effactive resistance of the lateral walls of the
polvis. GUILLEMOT (1837) zttributsd rotation to tha
prassure of the sides of the pelvis. In LIHOTSKY'S
patisnt the sacrum, part of the ligaments and masclas
of the pelvie floor had heen reroved: in ths labour
which followad ths occiput rotatad forwards (EDGAR

1893).

The mechanism is adequats t0 account for
all rotations, aven undér certain conditions for ths

rotation/
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rotation of a well flexed malrotating head in the .
occipito—posterior position, oprovided all rotations
are admitted to cccur at one level, This is not the
case, In the cceipito-anterior nosition the theory
implies the vertex strikes the posterc-inferior part
of the ¢anal very far back, a visw which has often
been h2ld as 3 nedessary conssquence af the accepntsd
direction of uterine oressure, If the vertex does
strike far back, 1lst us say the lowsr part of the

sacrum, where does the forshead go?

£3. The lateral incelined nlanas thaory.

TYLER SMITH (1858 and earlier) SCANZONI
(1853), LEISHMAN (1864), DAVIS (1885), RASBOTHAM
(1857), HUBERT (1878), PLAYFAIR (1880), NORRIS and
DICKINSON (1896), REYNOLDS (1897). |

The study of the lateral walls of the
bony pelvis was pursued by TYLER SMITH, LEISHMAN, and
also by HODGE. 1In effect, the posterior planes exer—
cise a force dirsctsd hackwards and inwards, while
the anterior planss act forwards and inwards, the
rasult being that an obliguely placed head is comT

oelled into an antero-posterior nasition.

f£4, The lateral inclined nlanes and ischial

spines/
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spinas theoryv.

TYLER SMITH (1&58), LEISHMAN (1878),
PLAYFAIR (18&0), DAVIS (1&98).

Tha ischial spines ars callsd upon to
overcoms the difficulty of long rotation. When the
head is wall flexad, the occlivut passes down in front
of the ischial spins of the dame slde and long ro-
tation follows: whan the head is not well flexad,
the ocelvut passsas hshind the isenial spine, and
short rotation rssults. In ths left occipito-anter-
ior position ths spines prevent malrotation. DAVIS
addad the general configuration of the canal, 8s an

additicnal factor.

The objesctions to the inelinsed planes and
the ischigl spinas A0 partly anatomical and partly
cliﬁical. SCANZONI did not nelisve in tha affactive
sectlion of the pelvie walls, bacausse a small head
rotates. DEPAUL (1872) took a similar view. FRITSCH
(1875) considsrad thae wslvis did not aet alone,
though it fermesd ons of his factors, TARNIER and
CHANTRNUIL (1882) held the inelined planses to ba
inapplicabls to ocelpito-postearicr positions, as did

PARVIN (1895) who also argues that rotation occurs

at/
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at diffsrent 1lsvels. HART (1885) savs- 'mars change
of shave in ths bony vslvis will not cause rotationt,
It results in a distortion ¢f the hsad but not in
rotation. On tha othar hand, TARNIER (1&z2) held
the deformation of tha hsad t¢ he an important
factor for internal rotation. HART advancas the
breech 4s an exception to velvie rotation, and the
mechanisms of rickety-and Ryphotic palves sas naga-
tive evidence for the Inelinsed planss. Much has
besn mads ssvecially in rscant yearal(VEIE 1887,
VARNIER 1888, and many others) of tha incapacity of
the bony pelvis to scet on the wall flexsed fatal hesd.
I doubt not ths fact, but the interpretation, and
shall return to it later. OUZZI denias all pelvic
factors and VALTORTA (1513)_wh0 quotes the former
chbjacts to tha inelined planss for the folliowing
reasons - the shouldars somstimas rotate bsfors the
hesd; rotation according to the thaory takes place
at too high a lavel as comparad with the 1laval of
that generallily obssarvad; ths planes are morsa apparsnt
than real.

The ischial spinas do nct project to the
axtent implied by the thaory. Ths tense sacro-
seiatic ligzamsnts ars continuous with the spinses in

a direct line on esach sids, and precluds the passags

ot/
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of the occiput beﬁind a spine. The levsel of rota-—
tion is still further defined. Even if ths spinss
be held in a given case to prevent malrotation, the
explanation of long rotation still davolves on the

inelined planss.

’s5. The lataral inclinad planas and the

palvic floor thsoryv.

HODGE (1l&64), while ralving ﬁainly on tha
Inelined nlanss of the pslvis, states eithsr that ro-
tation is complated by the floor, or that the two
lateral halves of tha floor ars continuations of the
lateral vplanss, and furthsr rotation in thes sams
manner. In 1870, HODGE added as an important factor
the form of tha fatal head, and he assartad that a
spherical ohject is ineapabla of rotation in the canal.
JONZS (1906) combinad the singls plane thaory with
the latsral planas, and added the pslviec floor a la
HILDEBRANDT,

As reagards the c¢anal ths absenca of ro-
tation in a sphare appesars to bs indisputabls. The
axponants of the curved canal theoriss have, howsver,
shown that a sphers will rotate. My expsriments
indicste that the floor can rotsts a body having no

advantaga in ons diamatsr over anothar.

$6/
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spines and pelviec floor theory.

RITCHIE (1865), PLAYFAIR (1886), GRANDIN
and JARMAN (1895), GARRIGUES (1902).

RITCEIF states that the ischic-pubic
ramus is a bevelled edge, The oceiput slips over it
and has no tendency to return. So also the sacro-
sciatic ligam=snts orevent the sinciput coming forward.
The 1schial épinas further control the direction
which the head takes. The psrineum operates only
when the abhove methods have failed, and then the
head accommodates itself to the groove of the dilated
perineum, ' Here RITCHIE may be sald to have antici-
pated HILDEBRANDT. Tha former also anticipated HART,
and was himself preceded by WEST, in formulating the
rule that the first nart to strike the pelvie floor
rotates formwards. 1In the occipito-posterior position,
sccording to RITCHIE, the sszcrum, coceyx, ligaments
and perineum act in a direction forwards and inwards
on the cceiput, while the sinciput is vrsssed back-
wards and inwards, the result heing long rotation.
.If these forces are directly opposed, the forehead
descends, the result heing short rotation. It is
further pointed out that, if the head is small, rota-

tion may ne delayed until the level of the vulva,

and/
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and that in any ease long rotation is nsarly imposs-—
ibls a8t tha level of ths ischlisl spinas. PLAYRPAIR,
in ths 1888 sadition of his taxtbook, dsseribas the

thress mathods of rotation, and finally admits that,
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tha pelvic floor
than any of its nradacsssors.

A spaci4il intasrast is attachad to tha
papvar of the late Dr PREL RITCHIR. both in the pres-
snt. eonnasction and in his antieipation of Lahg's
thecry of ths gensral-contents prsssurs, In both
instunecas ha svelvad 4 naw idsa, and yat £4ilad
glike to attain a clsar detallsd visw of the prin-
ciples bLiplisd and aisc to ecarry cenvietion, psrhaps
for that vary reascn, in his sxposition of the thsan
noval views., It is, of course, impossible ‘that ths
valvic ansamble ean distingulish oecliplto-anterior
from ocelipito-vosterior positions, snd it is thara-
fore,idls to postulate two diffsrent true causes of
rotation at the same leval. RITCHIR doss not explain
how his two forces coma te ha somatimes dirsctly
opposad, nor dees ha show why in the occeipito-antsr-
icor positions ths oceiput doas net raturn to its

original pesition on ths ischio-vuble ramas.

g7. The general configuration of the pslvis

theory /
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thaory.

As the hesad deseands through tha hony pelvis,
it meats with diamaters whnich contract transversealy
and anlarge antaro-postariorly. Thesa changss in
combination with one or two other factors arae
sufficiant to account for internal rotation.

SMELLIE (1752) lald greatest weight on the
pelvis, at the same time smphasising the contraction
of the transvarse diamaters mors than the increase
of the antero—postnrior. He als¢ recognissd ths
area of leaast resistance as a factor for internsal
retation. Van 'SOLINGEN (1801) asdoptad the changss
of the vslvic diametasrs and addsd the shape of the
retated vart, meaning thersby its oval or ellipntic
asymmetry. SPIEGELBERG (1l&&3) also rslied on the
ehange of form within the bony pelvis, as the
principal factor, but he accaptsd 2 mushar of other
factors,. for example, the inclined planss of the
pelvis, tha ischisl svines, ths palvie floor, and

HART (1£85) and BACKER (1891) objsct that
mara changs in snaps of ths bony velvis will not
cause rotation, but will result in a distortion of
the hesad by pressura. As howaver the rasistance of

the velvie flcor is in nature essentially the same

as/
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as the resistancs arising from the bony pelvis, the
objection deoes not amount to mich. Further, if the
base of the hasad overlaps the bonas of the pelvis to
any degree aither rotation or tilting of the head -
must occur. A welghtler objectién lies in ths fact
that the supportsrs of the pslvis theory (and this
aplies also to the inclined planes and the ischizl
soines) have not been at sufficlent pains to show
the diasmsters of the head are sufficiently largs, or
are s dlspesed that the bony pvelvis is able +to
opersts uvon them. HART instzness the breasch as
being téoc small rselative to the pelvie diametars for
the latter to affect it, and at first sight the

cbhbisation saems sound.

$£8. The serew-1lins and diraction of pressure

| theory. SOHATZ (1870, first published 1668).

This theory might almest have heen flaced
in the catsgory of primarv rotation of the bodv, but
the two fzctors designsated by the heading give it an
especially unique character. The intersst of the
theory is pursly historical, and its ingenuity alons
entitles it 1o bs rememberad.

After pointing out why »rotation 1is
nacessary, SOHATZ asserts that the dirsction of the

_expulsive/
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expulsive powars is inelined backwards against (that
is downwards and forwards towards) the plana of the
inlet, so that esch of ths two lateral hslvas of the

lines innominzts forms an inelinsd plsns, or more

correctly a serew line, directed sgainst the ax-
pulsivae forees. SOHATZ than argues that the uterus
sambraces the fetus s¢ firmmly that s ridge of the
chest projects over the serew-1line on cone slde and =
ridge of the nape cover the serew-line on the other.
The ridge which is larger and b tter supvorted is
moved forwards towards the syphysls. The lesser pro-
Jection is formsd on the nape, the larger on the
chest, Tha latter is on the convex side of the
rtsl column and is therefore better supportad: the
former dissppears. Thus the former gsins the vie-
tory and leads to the chest rotsting towsrds the
symphysis, and inecidentally csrries the hesd into
‘the antsro-pesterior position within the velvis.
SCHATZ save thet in animsls the effect of hody ro-
tation is sven mors evident than in man, for in the
former rotation vroceeds at a time when the head is
not in the cirenlar canzl of the pelvis.

In ths dilseussicon which followad HEGAR con-
sidered that the direection of pressure had nct been
proved t0 be inelinad as SCHATZ asserted, and that
in fact ths dirscticn was otherwise. Undar thess

circumstances/
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clrcumstances the screw mechanism failed. SCHATZ,
in his reply, admittad that his mechanism is not
the cnly one, but is the prineipal, the vsaslvie
factors being slways subsidiary

LAHS (1870) also conaidarad SCHATZ had not
provad the bhackward 1nclination_0f the direction of
fetal-axis pressurs, FRITSCH (1875) in a mors
gansr=1l connection - considarad the direction
of pressure not only undetermined but also indeter-
minate. It might alsc be argusd, as i1t probably hss
been alrezdy, that the existence of the ridgss has
noet been satisfactorily demonstrated. SCHATZ him-
89lf may be sald t¢ have sa2ttled the matter, when
twenty-two venrs later he was controverting the

primery rotuation of tha bvody.

fo, STRPHAN'S thaorv.

STRPHAN (1877) founded his theorv cn a
postulated inersass of the bend of the trunk of the
fetus during labour. a rasistance epposad 1o ths
shouldsrs where the largs pelvis meetss the small
pelvis at an angls, and a special form which he
considered the utarus to assume during labour. As
STEPHAN attributes rotation 0 the trunk his theorv
mignt properlv he classed with the body-£irst

theories/
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theoriss. Butbt in other vaspacts the thsory holds a
place of its owm. STEPHAN found expariman?ﬁy that, %g/
when two ands of an slastic rod are neared, the rod
rotatad until it was in tha 3ama planz as that of tha
prassurs. The utsrus baeomes more hHall-formad dur-
ing tha first staga. As a conzegquaence it becomas .
shortsy. and as thz shouldsrs are rasisted by the
marging of the largs pselvia tha trunk becomss moré
curved. During tha sscond stags abdominal prsssure
forcas the fundus backwarda. Tha antsrior part of
the uterus then remains 9f a roundsd form, but tha
postericr 1z flattonad agzainst 4the spinal ceoliumn.

Tha reszult of the oparation of thess various factors
is that the fotal trunk, which taksas up an obhlique
position towards thas end of pragnancy, is rotated
inte the dirset position and carriss the hzad within

the pelvis along with it.

g10. Tha lowar part of thz sacrum thsory.

FABBRI (quoted in sxtenso by HEGAR (1870)
from HYERNAUX (1865)) appsars to have attributed
rotation to the lowsr part of the sacrum, but hs
also admitted tha action of ths velvic floor and of
the body of tha child as a rotator. According to

~ FTABBRI, the forehead fixns itaalf on the lower part

of/
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of the sacrum, when the haad is in the occipito-
anterior position. Tha fixation of the forshead
leads t0 the occeipital pola going dsspar and rotating
under the puhic arch. KUNEOXT (1859) axpr=ssed a
similar idea, but in a slightly differsnt form. Tha
head by itz deseomt 18 laid lengthwis2 on the lowar
end of the sacrum 1o which it forms an sgually-ammed

lever. The tuber varistale is the pivot of rotation.

Thers i3 morese prossure dirzceted against the oceciput

(fotal-axis-orassura), and in consaguencs thi

(0]

Dary
of the haad is noved and rotated towards ths antasrior
pelvie walli. Long rotation i3, howasvar, dus to the
ganeral rasistances of the canal and tha apposition
of tha napa t¢ ths nollew of tha sacrum, which latten

clrecumstanc

o

leaaas to an incrsase of prsessurs on ths
oceiput, When the rasistances of thas canal ars .
daficient short-rotation is ths rssult.

Thia theory does not agrsass vary wall with
ordinary clinical findings. In the normal avaent,
only a small part of tha head, aithsr occiput or
ainciput, comas into contact with tha lowar vart of
the sacrum bafore rotation is bagun. Aftsrwards, in
many c¢ass2s, when rotation is complsted, ths large
circunferance of the hesad is already bslow tha laval
of tha apsx of ths sacrum.

LAHS/
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LAHS (1870) translates KUNECKE'S views
into a leverzaga of the head under the symphysis, thatl
is "a bending on the knee of the canal," as the oausél
of internal rotation. I eannot sa? that this com-
Pletely represents KUNECKE'S views. Ii is, however,

delicate ground.

& 11: The pubic arch theory.

KIWISOH (1846) believed that the pubie
arch had an influence in determining the occurrence
of the oceipito-vosterior vositions. ¥hen the
anterior fontanelle comes low, the forehead is able t0
escape forwards under the pubie arch and the |
occipito-@osterior‘position results. According to
BERTHAUT (1908), the pubic arch is the most important
factor for internal rotation, but is not the only
one. The head descends to the inferior end of the
sacrum and the posterior perineum. The resistance
of these struetures pushes -the head forwards, but is
not able to rotate it. The rotation oceurs when
the head in the obliaue position is projected againét
thé anterior pelvie wall, where the arcade of the
Pubis "intervenes passively to make the head turn in
a manner favourable to delivery." The head passes
under the arcade, because the resistance of the
velvie floor is obligquely opposed to the uterine
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pressurse, and the area of least resistance 1lias for-
wards. BERTHAUT doubts the efficiancy of utarine
pressure to turn the oceciput forwards, after it has
been turnad directly backwards. Aﬁparently the long
rotation of the dirsct occipito-posterior position
has basn observad always t9 hegin at tha brim.
BERTHAUT iuriaer states that the centrs of rotation
i3 situatsa approximately whers thes spins is joined
to the occiput, and that, if thes hsad i3 not fully
flexad in the oceipite-posterior positions, the
iachial spines may prevent ths occurrencs of long
rotation. My experiments confirm, in part at l1sast
one of BERTHAUT'S obscrvations. When tha perineum
is relaxed, if not too much, it favours rotation by
the pubie arch. Ordinarily ths psrinsum rsaists
thae uteruz until rotation is complsted. The
parineum . howaver, is distended during long rotation
(BERTHAUT). Thus BERTHAUT admits thres factors and
possibly a fourth - the pubic arch, the floor, the
area of least resistance, and in cortain casss the
sciatic spines. The influence of the pubic arch is
approved by GIGLI (1905), but he accords it only a
subordinate position.

The pubic arch is able to produce internal
rotation both in ocecipito—antoerior and occipito-
posterior positions under =sypropriate conditions.

But/
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But 1t is not the sole cause, nar aven a factor in
the occurrsnce of all rotations, and the combination
of factors given by BERTHAUT is inadequate for the
production of internal rotation, sven at a low 1lavsl

in the c¢anal.

£ 12. The pelvic floor theory.

BOIVIN (18245, STOLTZ (1826), CASEAUX
(1840), SIMPSON (1846), JACQUEMIER (1346), SIERBOLD
(1859), HYERNAUX (1865), COHNSTEIN (1871), SCHROELDER
(1875), NAEGELI and GRENSER (1880), LOGHARD (1831),
HART (1385), SCHROTEDER (1885), FARABEUT and VARNIER
(18386), CROUZAT (1887), OHARPENTIER (1889), BUDIN

(1891), RUTHERFORD (1893), JEWETT (1899), COLES

(1899), SCHAEFFZR (1899), HIRST (1900), DAKIN (1930)‘
POTHERGILL (1900), VARNIER (1900), AHLFELD (1903),
WILLIAMS (1903), RUSSELL (1904), HFRZFZLD (1905),
HERMAN (1905), HARDY (1907), DORLAND (1907), |
APFILSTEDT (1908), TWEEDY and WRENCH (1910). l

The 1list includes those who either
rely sntirely on the action of tha pelvic floor or
give it chief place and regard other admitted factors
as of small valus, The following also accouni the
pelvic floor as of great importancs, bhut give con-
giderable prominence to other factors, DUROIS (1834)
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HILDEBRANDT (1866), LAHS (1870), TARNIER and
CHANTREUIL (1882), INVERARDI (1836), WINTER (1887),
OHARLTS (1887), MARX (1892), EDGAR (1893), PARISOT
(1893), DEMELIN (1903), PARAMORE (19092"), mnEw
(1911), RICE (1912), VALTORTA (1912). Others admit
the importance of the pelvic floox», but decline to
regard 1t as the principal cause of rotation.
Although the pelvic floor theory is nearly one hun-
dred years old, CASTAUX (1840) appears to have heen
the earliest writer to expound clearly a method by
which the floor might be supposed to act. Generally,
the cause of internal rotation 1liss in ths form and
direction of the canal, and in the shaps and size of
the head. Adapting the "reflected force' of
SOLAYRES CASEAUX (the idea sesms to have haen reache¢
indepsndently bv SIMPSON in 1848) considers that thel
uterine pressure acts downwards and backwards, and
is opppsed‘hy the resistance of the pelvic floor
which acts up¥rards, forwards, and inwards on the
first'part of the hsad to sfrike. As a result, the
oceiput usually is moved forwards and inwards to the
anterior part of the pelviec canal. Ordinarily the
head mests with no resistance from the bones: re-
sistance first comes from the pelvic floor.

The causas of internal rotaticn, according
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to HILDEBRANDT (1886) is the soft parts of the pelvic

floor, above all the lsvator ani, the musculus

coceygeus, and the faseia, These, when pressure is
exerted uﬁon them, form a funnsl whose long axis is
directed downwards and forwards towards the cutlet,
In addition, they‘ar@ divided by or enclose a cleft
which runs sagittally. The effect of the funnel-
shaped form and the sagittal cleft is to cmnﬁel an
obliguely or transversely placed head to take ug g
position in which the mesial plane of the head near-
1ly coincides with that of the pelvis. The head
turns with the oceiput forwards whenever the latter
strikes the floor. The affect continues in the
intervals of the paing owing to the elasticity of the
extandad parts, Rotation is delayed when the pelvis
is flét, when the head is round, and when the soft
parts of the floor are deficient in strength.
HILDEBRANDT, however, 4did not consider the pelvie
floor'to be the scle cause of rotation, and acknow-
ledged the influence of the shouldsrs on the rotation

of the hsad in the upper half of the pelvis,

§13, HART (1885), dividss the pelvic eanal
and floor into two narts - an anterigr 5» dubic
segment which is smooth, and a postarior or sacral
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segment which is strong, =2lastic, and resistant. It
is divided arbitra®ily into right and left lateral
halves, each of which acts at right angles to its

line of insertion and varallel to thes anterior wall.

Owing to the relative shortness of the antsrior wall |

as comparsd with the relative length of the ooster-
ior wall, the anteriof pertion of the oresenting

body rsaches the floor before the posterior portion,
An initial SOLAYREAN ohliquity being postulated, the

more advanced part strikes one lateral half of the

sacral ssgmsnt and 1is comprsssed and pushed forwards,

before the less - -advanced part is ahle to r=2ach the
ooposite lateral half of the sacral segment. The

corresponding pubic ramus is admitted to have an

influsnces in determining the course of the head., All

rotation ceases when the hezd is placed gymmetricall
in the pelvis. Rotation usually takes pluace helow
the lsvel of the ischial spinss. DR HART then
formulates several lazws for internal rotation the
prineipal of which had been anticipated, as I have
pointad out hy CASTAUX, by HILDEBRANDT, RITCHIE, and
WEST. The most important is that the first part of
the orssenting body to strike the pelvie floor is
rotated forwards. Arising out of that law is the
corollary that no part sver rotates dirsctly back-

&
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backwards. In the short rotstion of the cceipito-
pesterior position, 1t is incorrsct t¢ say that the
oceiput rotates bscerwsris, what dees happen is that

tha sineiput rotstes forwsrds.

M4, FARABEUF and VARNIER (1&¢6) (and the lattar
1888 ) first of all quote the average dimensions of
the outlat of the bony and ligsmentous wpelvis, in
repose and in activity, from the figurss given by
many authors from BAUDELOCQUE ¢ DEPAUL., They com—
vars these figures with the usually accepted msasure-—
ments of the d{amatars of the fetal head, namely,
sub-ocelpite bregmatic and biparietal, pointing out
st the same time that the head is oval and net round
(FARABEUF ), the former diamester being 9'5 cnm., the
latter 9°2 cm., In tlhe static pelvis, the three
dlamsters are each 11 cn., in the dynamic pelvis the
anterc-postaricr diamater is snlarged t11ll it messurss
13°5em. VARNIER, therafore, concludes thst the bony
and ligaementous outletdes not determine internsal ro-
tation. Further, as VARNIER belisves the sub-
oceipito-frontal to be the diameter engaged, he
messured this dizmeter 1n 221 Anfants after bhirth,
and found it to average from 10°2 em. to 10°5 em. 80
that, according to VARNIER, the maximum dismeter
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engaged is still infericr t¢ the minimum dlameter of
the outlaet. If the classiesl figures ars corract, '
the cecceyx is neot repulsed by the head; there is no
need for rotation, except at the vulva. It is well
knovm elinieally that the coceyx is repulsed, and
'VARNIER found that, whenever the S.0.F. diameter
anuals 105 em,., rotaticn is completed before the
frontal region pssses ths coceyx. VARNIER next
detsils how 2 true antero—posterior diametsr of 85
em., was discoversd, ard shows that 1t is capable

of an avarags increase of 2 cm. As the transverss
dismeter is 11 em, the deduction drawn is that ro-
tation ought to take place intc & transverss positicn
the mora s0 as the coceyx 1s as hard and resistant

in pregnancy as it is In s nullipsra. FARAREUF and
VARNIER, in order to f£ind another ecause, made a
saeries of very interesting experiments. They evis-
cerated the pelvis of an adult multipars, and intro-
duced & stomaeh fillad with water and ligatured ét
both ends. The large end was applied to the pslvic
fleer, and pressure was exercised on the small end.
Locking from below they saw o hernias of the stomsch
in the pelvic fioor. It was oval with the small dis-
meter transverse. The antero-postericr dismeter in-.
creased 10-20 mn. Hence, & buttonhele existed in the
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pelvic floor, and the opening slways tended tc be
longer than broad. The margins of the buttonhole
selzed the stomach and never yielded sufficiently

to cause pressure on the ischial tuberosities. The
more the coccyx was repulsed, the more tense became
the margins cf the buttonhole. The aﬁthors repeated
the experiment with a balloon distended with air,
and spherical in shape, being sbout the size of the
fetal head. In psssing through the buttonhole the
sphere became flattened transversely. According to
SAVAGE and FARABRUF'S dissections, the buttonhcle is
formed by the pubo-coceygesl fibres of the levator
ani, and this is the true csuse of internal rotation.
VARNIER thinks that the buttonhole, in additicn to

producing rotation, also directs the oceiput forwards.

§ 15. PARAMORE (1909°°) takes an altogether
different view of the mechanism of the pelvie flocor.
The pelvie floor under pressure forms a brosd gutter
inelined dovnwards and forwards towsrds the outlet.
It is ineapable of producing rotation, snd its prin-
eipal function is to project the head downwards and

forwarde towsrds the outlet. Incidentally it furnish-

es to the hesd a point d'sppui for the development

of internal rotation. This fulerum is nsecesasry to
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rotation: in its absence rotation does not cccur.
Two other fsctors are postulated:- the excentric
position of the axis of pressure in the flexed or
extended head, and the form of the pelvis towsrds
the cutlet. PARAVORE shows that the axis of pressure
in a well flexed he=d extends from the anterior
margin of the forasmen msgnum to s point on the sur-
face of the head a little in front of the posterior
fontanelle. In its lower part the axis is concentric
with the cireumference of the head, but higher up it
beccmes excentric, and at the uppermost psrt the
frontal pole lies twice as far from the axis as the
oceipital pole. The pelvic eanal diminishes in size
transversely and incresses antero-posteriorly from
above dovmwards towsrds the cutlet. The position of
the forehead is excentric relative to the pelvis, 1In
the left oceipito anterior position, vertex present-
ation, the vertex strikes the pelvie floor in the
region of the coeeyx. The oceiput is projected for-
wards, while the sinciput fslls in behind, mainly
owing to the drift inwsrds of the postero-lateral wall
of the corresponding side. In the well flexed occip-
ito-posterior position, the vertex strikes first and
is impelled forwards: the sinciput is compressed

against the asntero lateral wsll high up, where there
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is more room in the transverse diameter of the pelvis
and is compelled to move backwards to the transverse
diameter. This movement allows the ceranial axial
line to move forwards towards the symphysis, because
the forehead is exeentrie, and in consequence more |
pressure is developed anteriorly to the forehead than
behind by the lateral pelvie wall. Pressure and
resistance then enforece a continuation‘ofhthe
rotaticn, and the forehead passes into the hollow of
the sacrum. In support of the pelvie factor PARAMORE
advancés th@se arguments vhich were sufficient for
HART and others to condemn pelvie rotation, namely,
the failure of long rotation in a small round pelvis |
and in a Kvphotié pelvis. The short rotdtion of the
head in the oeceipito—posterior position with, anter-
lor fontanelle presenting, is also eiplained. Vhen
the floor is absent or not sufficiently resistant,
the head may move backwards, forwards or sldeways,

but 1t does not rotate.

fis. SCHROEDER 1886, HIRST, DAKIN, FOTHERGILL,
HERZFPLD, HERMAN, DORLAND, HARDY, TWEEDY, and WRENCH
either declare themselves expresasly, or avow them-—
selves by impliecation followers of Dr BERRY HART.
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EDEN and RICE accept HART'S mechasnism, but add other
factors. EDEN believes the inelined planes to oper-
ate whenever there is relative disproportion between
the head and the pelvis: RICE adds the direction, or
rather the misdiresction of uterine pressure, but it
is not clear whether he is referring to a true mis-
direction or only to a transference of the axis of
pressure from the oceiput to ine sineiput. BARBOUR
(1895, 1898, 1899) agrees with HART as to the
mechanism of the floor, but seems inelined to sllow
equal value to the mechanism of ZWEIFEL. RUTHERFPORD
appears tc advoeate s pelvie £1loor mechanism similar
to that of HILDEBRANDT.

The following place the pvelvie floor
mechanism first, but add other and indispensable
factors. TARNIER and CHANTREUIL (1882) combine with
the levering power of the head (as PARAMORE has
described it, though it was first announced by
TARNIER in 1865, and approved by STEPHENSON in 1881)
and the moulding of the head. INVERARDI (1886) adds
the leverage of the hesd to the sffect of the floor,
a8 do also PARISOT (1893) and VALTORTA (1212) who
adnit the genersl configuration of the canal. MARX

(1892) does not exelude the ischial spines from
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influence on the head, while DEMELIN includes the
plane of the least dimensions. EDGAR (1893) is un-
sble t¢ deny the éffect of primasry rotaticn of the
body. CHARLES and AUVARD (1894) derive rotation from
the floor and the genersl form cf the esnal. DUBOIS
(1824) adds the law of asccommodation and the resis-
tance of the posterior end inferior parts of the
canal. For DEMELIN (1903) it is the floor sand the
sacro-sciatic ligements. LAHS (1870), in addition

to the setion of the pelvié floor, gives an import-
and place tc the leverage of the hesd, and admits the
general configuration cf the esnal (namely the hony
velvis), when there is relative disproportion between
the head and the pelvis,

LAHS (1870) states thst rotaticn is depend-
ent on the length of the lever srms extending from
the sineiput to the vertex and frcm the vertex to
the oceiput. If in the occeipito-anterior positions,
the forehead strikes the floor first, the head
will rotate into a trensverse vosition and may be
born so. When the pelvie canal is roomy, rotation
takes place, after the oecciput hszs pesssed below the
pubis, by mesns of the pressure of the posterior
part of the he=d scting on the pelvie flocr. VWhen,
on the other hand, there is some degree of difficul-
ty, the pelvic bones act. In the csnal, the long
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dismeters change from transverse to antero-posterior
during descent, and any obJect passing through de-
gseribes a half-spiral, owing to the oval form of the
head and the general-contents pressure. WINTER
attributes internal rotation to the inelined plane
of the pelvie floor. But, in the oceipito-posterior
positions, another factor comes into play. There is
a vacant space on the anterior fsce of the sacrum.
If the little fontanelle goes intoc this space,

short roctation results. If, on the other hand, the
little fontanelle comes down a little on one side,
80 as to touch the coceygeus muécle whieh constitutes
the most raised region of the pelvie floor, then
long rotation results, presumably in the msnner

suggested by VARNIER.

#17. General objections to pelviec floor theories.

LEISHMAN (1864), arguing in favour of the
ineclined planes, objects to perineal rotation as =
satisfactory cause. He admits that rotation tskes
place partly below the level of the bones, and that
during rotation the head meets the resilience of the
pelvie floor, but that rotation occurs as & rule be-
fore the perineum is distended. FRITSCH (1875)

holds that rotation is complete in most cases before
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the head presses on the flocor. FABBRI snd BERTHAUT
(1908) consider rotation to occur before the floor

is distended. According to VEIT (1887), the flcor
does net sct in a2 great number of casses, becsuse
rotation often begins before the floor becomes 'active.
CHARPENTIFR (18892) asserted that the pelvie floor cer-
net be the scle cause becsuse it ought not to fgil in
primiparse in whom the verineum is firm. PARVIN
(1895), whe quotes CHARPENTIER, adds thst rotstion
may occur before the floor is resched. BUMM (1205)
doubts the capacity of the soft psrts per se to pro-
duce internal rotstion, and tc this PARAMORE ( 1909)
agrees. PARAMORE further cbjects to the pelvie
floor theory, and guotes HERMAN (1904) that rotstion
usually: fails when the fetsl head is small and the
pelvis 1grge, — the very conditicne undaf which the
pelvie floor is believed to be effective. FARAMORE'S
ob jectione based on contrascted pelves do not,
however, mean rnecessarily that the floor is not
operating, though it may be inoperzative. VALTORTA
believes the function of the perineal plane is to
direct the head forwards, snd that, as a rule,
‘rotation results from the leverage of the hesd be-
tween the perineum and the opprosite later=l pelvie
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wall. The head can rotate without having resched

the level of the perinsum.

§18. Objections to partieulsr pelvie floor theories. .

SCHATZ (1890) eriticises that porticn of
HILDEBRANDT'S theory which refers to the sagittal
cleft in the levator sni. This SCHATZ believes to be
effective for the left occipito-asnterior position,
but to f£2il to explain lcng rotation from the right
oceipito-posterior position. Secondly, rotation is
often complete before the cleft in the levator ani
is effective. BUMM (1905) raises SCHATZ'S first
ob jJecetion against the pelvie floor, when it is
gupposed to act as a "guttérﬂ with its long axis'
directed downwards and forwsrds. PARAMORE (1909%)
denies the effect ascribed to the vulvar outlet by
WILLIAMS (1903), 2nd so far as I csn see the same
eriticism is appliceble to HILDEBRANDT'S gagittal
cleft and VARNIER'S pubo-coccygeus muscle. PARAMORE
pointed out that, owing to the nature and arrange—
ment of the psrts, the tension at the posterior
commissure of fhe vulve ought to be twice as grest
as that in the lateral margins, bscause the poster-
ior commissure has to travel twice as far as either
lateral margin in order to maintain the oval form of
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the outlet. Herice according to PARAMORE, the dila-
ticn of the vulvar outlet by the obliguely situsted
oval head cught tc place the latter in a transverse
instead of sn antero-posterior vposition. This would
be true, if the soft parts external toc the latersl
mergins were of infinite, or at any rste grestly ex-—
tended, width. It happens, however, that the ischial
tubserosities are very resr snd maeke themselves felt

a8 a superior resistarice long before the soft parts
are completely effaced. This resistarce is grester
then that developed at the posterior commissure of
the vulva, or of the pubo-cocecygeus muscle, angd,
therefore, tends to lesd the head to the antero-
posterior position. The present point of view, of
course, suppcerte Dr PARAMORE in‘that it tende to

show that the mechanismg which undoubtedly take place
where WILLIAMS, HILDEBRANDT snd VARNIFR s2y they
cccur are rnot due sclely tc the form and resistances
of the commissures of the pubo-coccygeus muscle, the
levator ani and the vulva. VALTORTA affirms that the
first part to strike the relviec floor is nct slways
carried forwards. The ssme view is found in SCHATZ'S
(1890) paper, but is so obscurely worded that it is
difficult to grasp SCHATZ'S reasons. PARAMORE
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(1909") says there is no proof that the forehead
first meets the pelvie floor in a2 persistent oceipito
posterior positioh. The occiput and the forehead
meet the floor simultaneously, snd PARAMORE holds
that, in these csses, the forehesd is rotsted for-
warde, not becsuse it strikes the pelvie floor first,
but becsuse the ususlly effective mechanism has fgil-
ed.

An objection to all pelviec floor thaories is
that they do not account sstisfsctorily for long
rotation. It is true that the pelvie flocor forms an
ineline with the plane of the brim, and that it will
produce long rotaticn, so long ss uterine pressure
is spplied at right angles to the brim. But it dces
80 under grest difficulties, slowly, snd with con-
siderasble danger to the perineum. Under snother dir-
ection of uterine pressure, ss will be shown, it does
not produce long rotation at ail. Pelvie floor
theories do not sccount for the cccssional short

rotaticn of a well flexed hezd 1n the oceipito-post-
erior position, or the more rsre long rotstion of =

well flexed hesad in the ocecipito—-anterior position. |
It is not an adequate explsnation that the resistance

of the pelvic flcor is insufficient to produce long'
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rotation. If short rotation cccurs, there must be,
according to the theorles, still some resistance,

and we would expect it rather to produce an incom=—
plete amouvnt of long rotation than anyv degree of
short rotation. Further, a total absence of resis-—
tance ought to mean no rotation at all. In the left
oceipito-anterior position, the mechanism of the pel-—
vie floor fails to explain the long rotation of the
head from the primary left occipito—anteridr position,
and which is so much more laborious than the ordinaxry
short rotation. The pelvic floor theories break down
again in those cases of split pvelvis and pelvie
section, in which mtation does not occur. The
separation of the innominate bones ought to incresse
the tension of the velvie floor and =0 favour the
oceurrence of internal rotation. That the head
sometimes goes back towards its originally obliaue

- position during the recoil, after it has been pressed
on the pelvie floor, argues against universal pelviec
floor rotation. My experiments show that the move-—
ment is manifest only in the pelvie canal. When ro-
tation is produeced on the floor alone, the head re—
mains stationary in the sense of internal rotation

during the recoil.
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J19. I am unable to understand HART'S theory ex-
cept as the mechanism of a rigid perineunm. Dr. HART
postulates one part of the head striking the floor be—
fore aﬁother. He does not ' 'say what happens when

the other part strikes. menever this event happens,
then according to the theory the head should he swept
into the transverse position, because Dr. HART does
not admit the existence of any posteriorly directed
foree or resistance derived from the pelvic floor.
Otherwise the pelvic floor must be so rigid that ro-—-
tation_is over before the later coming parts of the
head reach the floor. Such a mechanism is possible
but not verv probable. A certain amount of movement
either forwards or downwards is, I believe, essential
to the occurrence of internal rotation. In the
presence of the anterior pelvice wall, the scope for
forward movement is liﬁited to whatever distance in-
tervenes between the anterior 1lying vpole of the head
and the pelvie wall. As a rule, the head descends
in close opposgition to the pubic bones. Dovnward
movement implies depression of the pelvie floor by
the head, and as soon as dspression occurs then the
other vole of the head comes into 2ontaet with the
filaox- The effect of the floor om this portion of

the head is at least as great as it is om the former.
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A weighty objection arises from the mechanism of the
onecoming shoulders. This point I shall deal with in
its proper place. The great value of Dr HART'S
views does not lie in the mechanical causes which he
propounds - these I helieve to be inadequate - bhut
in the laws for internal rotation which he first
stated with precision and with some attention to de—
tail. These laws are based on an extreme probability
and are therefore likely to prove correet within the
average range of experience. But there are rare
exceptions to which the lawe do not apply, and forx
. which Dr HART has glven no mechanieal explanation.
The pubo—-coccygeus muscle is not an effi-
cient eauee of internal rotation. In some labours
it is clearly recognisable, in others it cannot be
discovered. In the former it undergoes effacement
in the course of time. But before it does go, the
head descends into it, and time ie lost while on the
one hand the head is moulded and on the other the
muscle is effaced. The resistance which the musecle
offers is therefore diminishing at a time when, at
least it ought to be maintained. The pubo-—-coccygeus
muscle 1s intimately connected with the margins of
the bony and ligamentous outlet. It does not rise
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and fall like the pelvic floor under the alternate
apnlication and.felease of pressure. It ought there-—
fore to be considered mechaniecally as a constituent
of the soft parts lining the bony pelvis, and not as
part of the pelvie floor. Bven though these ob-—
jeetions do not stand, the pubo-cocecygeus muscle
does not account for long rotation. VARNIER says
the oceioput in the ocecipito-vosterior position
strikes the musecle, instead of sinking into the cleft
directly and grédually moves forwards. But he does
not explain why this should be in the occipito-vos=—
terior and not in the oceipito-anterior vositions,
and he does not give any adequate cause foreing the
oceiput forwards over the musecle.

PARAMORE'S views mark a great advance over
those of his predecessors especially by advaneing
the idea of a central fixation point for the head on
the pelvie ‘floor, by restoring in a form more con-
sonant with modern ideas, the eXcentriecity of vres-—
sure within the head, and by allotting to the pelvie
walls a share of the work of producing internal ro-
tation. The last point is agreeable with cliniecal
experience, and no theory of internallrotation can
be satisfactory unless it takes into account the
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resistance of the normal pelvic walls on the normal
head. In other respects, his theory does not differ
much from the first part of HILDEBRANDT'S theory, of
which indeed it may be said to be the logical con-—
tinuation; and it is liable, as is HILDEBRANDT'S, to
the general objections to all pelvie/theories. Dr
PARAMORE'S theory is no better than its predecessors
in explaining why a well flexed head in the occipito-
posterior position should, apart from purely pelvie
causes, sometimes rotate forwards and at other times
rotate backwards.

LAHS'S theory, in so far as it concerns
the pelvie floor, resembles BERRY HART'S.  LAHS,
however, rightly draws the deduction demanded by the
theory, that when the forehead strikes first (in the
left occipito-anterior vosition), the head rotates
to a transverse position and mav be born eo. There
is no reason in the pelvie floor_theory, however,
short of impaction, why the forehead should not go
on rotating forwards to the pubie arch. But, LAHS
also brings in the two-armed leverage of the head,
and here he follows TARNIER and approaches rather
to PARAMORE'S position. The two—-armed leverage of
the head is not comprehensive enough. It plays
a considerable role in the production of internal

rotation/
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rotation, but it can easily be shown that the head
is acted upon freaquently as if it were a single-arm
lever. .Otherwise, LAHS admits the influence of
the pelvis and the pelvie canal. This will be re-—
ferred to presently.

So far as WINTER appears to be concerned,
the entry or non-entry of the head into the vacant
space on the sacrum is left to chance whereas, how-—
ever ignorant we may be, we have every reason to be-—
lieve that the occurrence of long rotation or of

short rotation is governsd by definite circumstances.

£20. The experiments of bUBOIS and EDGAR.

DUBOIS (1834) [2s quoted by LUSK (1891) from
MARTEL ] opened the uterus of a woman who had died
in ehild-bed, the ovening being extended down to
the cervix. The fetus of the woman was then re—
placed in the uterine cavity and pressed in the di-
rection of the canal, the uterus meanwhile being held
open and steadied in a suitable position. The head
readily engaged in the pelvis, but more force was
reQuired to free the lower_strait. Introduced
in the right ocecipito-posterior position, the head
rotated to the right anterior position on three oc-—
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oceasions.. On the fourth it remained posterior.
A larger fetus peffbrmed a similar rotation twice,
but on the third and following attempts the occiput
remained posterior. _

EDGAR (1393) used the dead body of a woman
aged 20 years, and who had given birth to twins.
There were no lacerations. A swivel was attached
to the head of the fetus half an inch behind the
posterior fontanelle (that is presumably on the sin-
eipital side). The scalp and the sagittal suture
were ovened up for this purpose, and afterwards
closed. The experiments were made by traction, and
not by pressure as in those of DUBOIS. The abdomen
and uterus were opened for the introduction of the
fetus and for observation. The uterus was held
in its normal position with right lateral obliquity
and left to right torsion. Twelve eXperiments were
made . The traction was made intermittently and re—
ﬁeatedly, and the greétast care was exercised to en—
sure that traction was made in the axis of that part
of the pelvis where the vertex was. Two experiments
were made in the L.0.A. and R.0.A. resvectively,
then one each in the R.0.P. and L.O0.P. positions,
the seventh being arranged primitively as a direct

oceipito/
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oceipito—-sacral position. In the earlier experi-
ments, delivery was not completed. In the first
8ix experiments, rotation appears toc havé been com—
plete and to have taken Dlace just below the level of
the ischlal spines when the head was pressing on the
pelviec floor. In the eighth to the twelth exveri-
ments traction was repeated with the head in each
of the positions. In the eighth (L.0.A.) there was
a little rotation, but the head was horn obliguely:
in the remainder no rotation occurred.

DUBOIS considered that rotation ceased to
ocour onlv after the verineum and the vulva had lost
"the resistance which had made it necessary, or at
least had been the provoking cause of its accomplish-—
ment". DUBCIS, however, relied a good deal on the
law of accommodation operating between the head on
the one hand and the pelvis on the other, especially
the posterior and inferior parts of the canal. As
far as one can judge, the mechanism of the floor de—
scribed by DUBOIS approached to that of HILDEBRANDT.

According to EDGAR, his experiments fail
to show what effect the rotatory power of the uterus
can have. He found that posture can influence the
rotation of the head through the trunk, in the right
ooci»ito/
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occipito-posterior position and in the left anterior,
vhen delayed. EDGAR claims that his experiments de—
monstrate the sufficiency of the pelvic floor as a
cause of internal rotation.

It is said these experiments have been
frequently repeated for educational purposes. But
it does not appear that the frequent fepetitions
have added anything to our knowledge of these most
interesting phénomena. To some extent a third hand
report of DUBOIS'S experiments disarms critieisenm,
although LUSK'S accountiis given in inverted commas
and =@eems to be of undeniable accuraey.' If 1t be
correct, then the account represents a series of 6%-
pariments whiceh, from beginning to end, were badly
observed (Cf. TARNIFR 1882). 1In justice to DUROIS,
it must be admitted that the vear of the record was
1834 . At the same time why were, and if accounts
are true why are, experiments of such "crowning" im-—
portance concecrated to pupil-midwives and other
uncritical, becsuse inexperienced persons, when they
should be made the object of elaborate investigation
and careful obeervation by persone of experience,
and let it be added of open mind. For in both re-

cords the appearance of bias is there - and in favounr
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of the pelvic floor. EDGAR'S record has every ap-—
pearance of fulness of detail and of the most careful
attention. But, when it is more closely examined,
we Tind that data are more prominént, as it were,

by their absence than by their presence. There are
no records of the successive changes, if any. in the
diameters of the pelvic canal, no measurements of
the diameters of the head before and after each de—
livery, no indications of the course whichlthe head
took in its successive Jjourneys through the lower
part of the canal, and no determinations of the ten—
sion-yalues of the perineum before and after each
experiment . A1l these data are essential before
any right coneclusion can be formed on the influence
of the pelvic floor. There is every reason for be-
lieving that changes occurred in the pelvic canal as
well as in the pelvic floor, while fhe method of
traction invited changes in the shape of the head,
mainly in the direction of destroyving its asymmetry
and in reducing those diameters that count for pel-
vie rotation. Lastly, notwithstanding the evident
care which Dr. EDGAR exercised to secure traction

in the axis of the canal, the means employed cannot
be sald to have placed axis traction beyond doubt.
0f evidence against pelvie floor rotation, the ro—
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rotation of the larger head in DUBOIS'S experiments
is to the point. If the perineum was exhausted by
the first head, it ought to have failed with the
sécond head as well, that is when the pelvic floor
ia regarded as the sole cause of internal rotation.
DUBOIS it appears, did not go so far as this. Po g—
aibly the subsequent failures to rotate in both
series of experiments were due more to changes in
the form and size of the head than to changes either
in the pelvio'cana1 or in the pelvic floor. In any
case, the only safe deduction from these experiments,
as they are quoted or recorded, ls that internal
rotation fails to occur on trigl after a nunber of

quickly repeated deliveries have taken place.

f21. The Tangential Theory.

j SIMPSON (1878) and HART (1879) applied
LAHS'S tangential theory to explain internal rotation.
FROMMEL (1890) apparently accepts LAHS'S theory in
this connection. HART does not'rely s0lely on the
theory, but adds the resistance of the-posterior and
inferior parts of the canal and the presence of the

area of least resistance to the anterior wall of the

canal.
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It is falir to state that Dr HART subse—
aquently (1885) resiled entirely from LAHS'S ex-—
planations.  The theory I have already described in
the portion dealing with Flexion. For internal ro-—-
tation the tangents are sunvosed to be drawn to the
head in a horizontal plane, and rotation takes place
in the direction of the smallest tangential angle.
The theory depends essentially on the retention of
the primitive wedge-shaped asymmetry of the head,
which is largely abolished ‘during long rotation (HART
1879 ), and which is not verv evident in the after—
coming head or in a frontal presentation, CROOM
(1381) considers that certain lesions of the soft
parts which he has observed in the neighbpurhood of
the right isehial spine, in a right occipito-poster—

ior case, are not evidence for the tangential theory.

FRITSCH'S Theory.

4 theory rather like that of LAHS was pro-—
pounded by TFRITSCH (18?5). After excluding other
possible factors, FRITSCH came to the conclusion
that the cause of internal rotation is to be found
in the pelvis and the child's head. The head is an

unequally two-armed lever of which the longer lever
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1s formed bv the sineipital end of the head. -The
uterine pressure and the resistance from the coccyx
glve a diagonal resultant to the head vhich reéults
in forward turning of the oceiput. It will be
seen that this view also resembles that of CASEAUX'
and goes back to the reflected force of SOLAYRES.
FRITSCH recognised that long rotation could
oceur at the brim, and his explanation of the occur-
rence is by adaptation of the phild to the uterus
and pressure of the parietal tuberosity on the pro-
montory. Otherwise, lohg rotation occurs within
the pelvié and, as NAEGELE showed (?1838), the
posterior part of the anterior parietal together
with the lambdoida glides forwards and downwards
on the ischio-pubie ramus which prevents the oceci-
put passing backwards; or (and here he resembles
LAHS) if the angles formed by joining the places of
contact with the posterior and the anterior oblique
slopes are compared, the pvosterior angles will be
found to be greater, therefore the forehead must
turn back. The difference of the angles is often
verv slight, hence uterine pressure must be con-—
siderable before rotation is able to occur. These

views are subject to the same criticism as are those

of/
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of LAHS. In addition, one may point out the inade-
auacey of the isehio-pubic plane, when applied to the
anterior parietal, in preventing short rotation, and
to the dubious course of ﬁroviding separate factors
for the oceipito—-anterior and occipito-posterior
poaitions, at any rate at the same level of rotation.
The lever-arms of the head and the shape
of the rotated part have been criticised adversely
by several writers. HART (1885) objects to the
latter, because the shape is variable. VALTORTA
objects to the former that, in the occipito-voster—
lor position, long rotation ought to be facilitated
by a relaxed pelvic floor. PARVIN (1895) and LUSK
(1821) also relied mainly on the 1everage.of the
head, but both added other factors; the former, the
lateral inclined planes, the anterior area of least
registance, and the law of accommodation; the latter,
the inelined planesg, the anterior area of least re—

sistance, and the pelvic floor.

£22. The General Configuration of the Pelvie Can-
al Theory.

The pelvic canal takes the form of a screw,

and anything passing through has to make a spiral

descent /
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descent like a bullet in the rifled barrel of a gun.
SCHROEDER (1867 ), BACKER (1891), and '
DUHRRSEN (1896 ) attached great, if not entire, im-
portance to this factor. Others have placed the
configuration of the canal in the forefront, but
have added other factors. LANDIS (1877) admitted
the influence of the ischial spines: WEIDOW (1888)
followed LANDIS, and at the same time brought in the
lateral walls of the bony pelvis: WEBSTER (1903)
and JELLETT (1905) considered the general configu—
ration of the canal to operate only on the epecial
shape of the head.in the sense of produecing the
elinically observed rotations, and they were also
supporters of HART'S theory of perineal rotation,;
| GIGLI (1905) joined to the canal the speeial action
of the pelviec floor and the intervention of the
puﬁie arch: GALABIN and BLACKER (1910) while placing
the conflguration of the canal first, added no less
than three other factors, the lateral inclined
planes of the pelvis, the pelvie floor and the pubo-
coccygeus muscle of VARNIER. GOSSETT (1903), while
relying mainly on the form of the canal, believed
that long rotation of the head in the ocecipito-pos—
terior position, is begun by the pyriformis musecle;

that /
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that long rotation begins at a high level and that, if
it does not, then the occiput gop=2s down behind the
ischial spine, and short rotation follows.

VEIT'S Theory.

olose;v allied to the preceding group
atands VEIT'S theory (1887) in which the general con—
figuration of the canal has added to it the projeetion
of the obturator muscle. Rotation takes place on a
level with the inferior border of the symphysis, and
is due to the mass of the obturator internus muscle,
wtim1 forms an inelined plane guiding the head, and
to the special Torm or tﬁe pelvis and the pelvic
canal.. The latter factor includes the effect of the
special planes described by VEIT, and to which I have
referred in the first section. recording to VEIT
the floor does not &ct in a large number of labours.
MAYDELL (1891) argued in favour of VEIT'S theory.
'In connection with VEIT'S theory, it mav be noted
that DUBOIS (1849) states that FLAQANT considered con-
tractions of the obturator internus and pyramidalis
muscles to modify the position of the head during
labour. '

ZWEIFEL'S Theory.

ZWETFEL (1890 and 1893) a2lso finds the cause
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of internal rotation in the pelvic canal. Rotation
begins in the "pafallel BECKENWEITE" and ends in the
"BECKENENGE" . Both of these levels are oval in the
bony pelvis: the presence of the soft parts makes
them more so, mainly by the projection of large mus—
cular masees which compel the head to assume an an-
tero—-posterior position, the transverse diameter of
the head (88°5 mn.) being less than the sub-occipito
frontal (915 mm.). The diameters of the eanal in
the BECKENGE are oblique 87°5 mm. and transverse

77+5 mm. Tt will be observed thét ZWEIFEL does not
postulate a 1argé head . The measurements indeed

are comparatively small, and from the close approach
to rotundity which they exhibit measurements after
birth are suggested. It is possible that the re-—
ductions by the soft parts are excessive: the messure-
sents of the bonv pelvis, however, leave little free—
dom.

WILLIAMS (1903) and VALTORTA (1912) hold
that the shape of the canal is unnecessary to ro-—
tation,that the outlet is in faet nearly circular.
FEHLING (1903) objects to the canal being a cause
of rotatlon, wmainly on account of the observed im—
permanence of artificial head rotation,when the

Hhoulders/
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shouldere are not turned at the same time. WINTER
(1887) genies VEIT'S theories, and SCHATZ (18%0) con-
siders they fail to account for long rotation.
BARBOUR (1899 ) accepts ZWEILFEL'S conclusions, mainly
on the invaluable evidence which ZWEIFEL brought for—
ward by his series of transverse sections. But Dr.
BARBOUR regards the theory 2s being too limited, and
argues in favour of ths pelvie floor as a factor of
importance.

It cannot be doubted that ZWEIFEL'S theory
of the action of the canal is so far convineing,
partly because it rests on a very perfeet eoxvosition
of the anatomy of the parts, and partly because it 1is
representative of the highest development of all the
theories which have been based on the shape of the
canal. It is defective, however, in thrse impor-
tant matters. No evidence is adduced to show to
what extent, if any, the muscles are capable of being
effaced by pressure, and therewith how far the
backing of bony material modifies or supplements
the .action of the museles.  Secondly, ZWEIFEL'S
theory and all the theories which I have placed in
this group, are incapable of determining the di-

rection of internal rotation, that is to say, they

do/
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do not give any explanation of the occurrence of long
rotation. Thirdly, and perhaps this is most impor—
tant, the head descends into the region in which

it is going to rotate. As 2 rule, it remains there
a long time before rotation begine, and during the
act of rotation the amount of descent is not very
great (slow piteh of JONES 1906). Under these cir-
cumstances, the lﬁng gradual change of the diameters
Ffrom the BECKENVWEETE to the BECKENENGE ( ZWEIFEL),
and the still longer change from the inlet to the
outlet of other autﬂors; are not in themselvass ade-—
quatg to account for internal rotation as it is
clinically manifest.

The illacus and pspas muscles theory.

BARNES (1885) gives as the cause of ro-—
tation the lateral inclined planes of the pelvis,
the adavtive forward movement of the trunk of the fei-
ue and the action of these muscles on the occiput.
The second factor is the main cause of long rotation.
According to VALTORTA (1912), DASARA (£0; While
placing most reliance on the pelvie floor, con-—
sidered, like BARNES, that the iliacus and peoas
muscles projected into the canal and were the cause
of long rotation. DASARA CAO'S views became clearer

when/
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when regard is had to VALTORTA'S objections. From .
thege it is apoarent that the author cited held the
iliacus and pspas muscles to bend the uterus from
right to left and also to twis* it on its axis, so as
to compel the trunk of the fetus to rotate.into a
dorso—-anterior position. VALTORTA raises the ob-
jeetion to this that rotation then oWsht alwave

to fall in the left ocecipito-vosterior position, or
rather would necessitate a rotation of the head in
the same dlirection as that of the head in the right
oceipito-vosterior position, that is, through five—
eighths of a circle. DASARA CAO evidently attri-
buted short rotation to varalvsed psoas muscles, in
addition to those other factors which are univer-—

sally dquoted.

£235. The rotation of the uterus theory.

According to LETSHMAN (1864 ) SCHMITT (1804)
held this view, and gives the rotation of the head
in the ocecipito-posterior position without a simul-
taneous rotation of the body and without a uterine
pain, as an argument in support of the theory.

The leverage of the uterus theory.

SOHMIDT (1893 a b) views the uterus as a
tWo/
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two—armed lever with its fulerum on the promontory.
The upper and longer arm is presased towards the spine
by abdominal pressure, while the lower and shorter
arm is presseﬁ forwards against the anterior pelvie
wall, and causes the occiput to come forward. Then
the head itself is a two-armed lever, the oceivital
arm being the shorter. The anterior wall slopes
away from the symphysis. Tvro components can be mads
out of the pressure to vhich the head is exposed;

the one parallel and the othar verpindicular to the
anterior wall. The greatness of the effect of
uterine pressure depends on the size of the angle
which the anterior wall makes with the head; the
larger the angle the quicker the rotation, and vice-
versa. In flat velvies there is frequently a deep
transverse position; the power then has no value

and short rotation results. Hence also when abdom-
inal pressure fails, we have short rotation. In
reply to an objesction by ZWEIFEL (18923) that SCHMIDT
did not recognise the erection of the uterus during
a2 pain and regarded the uterus as bending on the
promontory., SCHMIDT admitted that the movement of
the uterus might be more apparent than real, and that
no bending occurred.

The /
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The portion of SCHVIDT'S theory depending
on a certain angle invites comparison with FRITSCH'S
view and with LAHS'S tangential theorv. It is open
to similar objections. When abdominal pressure
fails there ought to be no rotation at all, or as
SCHMIDT asserts only short rotation. Rotation for-
wards occurs however in paraplegics ( TARNIER 1882,
ROUTH 1897, and others).

The first part of ZWEIFEL'S criticism is
no better than what was criticised. The ereciibn
of £he uterus is more apnarent than real. The se-—
eond part is an unjustifiablé inference and ought not
to have been read into SCHKIDT'S first paper. By
wav of contrast to SCHMINT'S views, GILLESPIE (1903)
affirmed that posterior obliquity of the uterus
causes the head to be pressed against the anterior
wzll of the pelvis, and thus leads to the occinut
rotating backwards to the transverée or right oblique
positions. .

The torsion of the fetug_theor?.

SUTUGIN (1875 -nd 1887 ) found that in preg—
naney the back of the c¢hild is usually directed
poeterodlaterally. In the beginning of a pain, in

the left ocecipito—anterior position the back turns
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to the side, whereby the occiput lies forward and

to the left, the shoulders are antero—posterior and
the breech is directed rather posteriorly. SUTUGIN
guotes SCHROEDER that the fetus has a double torsion
on its long axis during early labour, the head, the
shoulders and the breech gradually turning forwards
and in that order. SCHROEDER and STRATZ (1886) give
diagrams to illustrate the torsion of the fetus. In
one, the breech is transverse, whiie the head and the
gﬁaulderh are in the left occlpito-anterior position
(at the end of the first stage). In another the
head 1is in thes right oceipito—anterior position,
while the shoulders are left dorso-—-anterior. The
canal'also, according to SUTUGIN, forms a descending
spiral, but he asserts that the spiral torsion of

. the fetus 1s much greater thaﬁ that of. the canal;

and further that the greatness of spiral torsion

of thé fetus is in direet proportion to the great-—
ness of the pelvie resistances. SUTUGIN attributes
rotation partly to the torsion of the fetus, but I
have no note of any other factors. The torsion of
the fétus depends possibly on the torsion of the
uterus, and both may be due to the laws of growth,
concerning which SUTUGIN ouotes in support FISCHER'S
interesting article (1887}

The /
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The mechanism which SUTUGIN describes is
one that could possibly be subjected to experiment.
But it may be condemned on a priori grounds that the
torsion begins below and extends upwards. IT torsion
were a cause of rotation, one would expect the breech
to turn forwards first, .or the fetus to grow in
a form in vhich the breech is turned forwards. IT
the baek 1is turned backwards in the beginning, then
the natural mode of undoing the torsion would be
to rotate the head backwards, that is, if the pelvie
eanal has as little influence as SUTUGIN seems to im-—
ply. As a matter of faet, it is impossible to deny
the resistance which the pelvic canal affords. It
is always appreciable and is often considerable. The
torsion of the delicate body of the fetus, on that
account, seems to be an inadequate cause of internal

rotation.
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§24. The rotation of the head by the trunk theory.

LITZMANN (it is said), MATTEI (1855), KEHRER (1860~
1906 ), OLSHAUSEN (1888, 1899, 1901-3-6), WILSON
(1897), FEHLING (1903), BuUlM (1905), As one, but not
the only factor - FABBRI (1857-1878), HILDEBRANDT
(1866), SPIEGELBERG (1882), BARNES (1885), REY (1891),
EDGAR (1893), OSTERMANN (1894), and MASSINI (1907).

REY adds the lateral inclined planes:
MASSINI regards the position and state of the large
intestine as of importance, but he probebly takes in-
to account other factors as well. For OSTERMANK,
the primary rotation of the shoulders fills only a
subsidiary part in the mechanism.

According to PARVIN (1895), LITZMANN and
KEHRER upheld the theory which is usually associated
with the name of OLSHAUSEN, whom PARVIN also quotes,
as adcounting for internal rotation, by a progress-
ive flattening of the uterus shifting the body from
a lateral td an anterior position, and therewith the
head within the pelvie canal, PARVIN himself be-
lieves that the head is moved from the oblique to
the transverse position (right occipito-posterior
position) by the projection of the promontory against
the/
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ithe curved back of the fetus. As this is not striet-
Fly due to contractions of the uterus I have elsewhere
'in recording PARVIN'S views interpreted it as part
of the law of accommodation also postulated by the
Author. OLSHAUSEN, in his later papers, argues that
the turning of the body is in part adaptive to the
uterus, and it is partly in this way that he explains
long rotation. The form and elasticity of the pelvic
floor are an additional factor, and the mechanism
'which OLSHAUSEN gives is essentially that of
HILDEBRANDT, BUMM (1905) states that the flattening
of the uterus during labour causes the trunk of the

fetus to rotate forwards so that the head also tends

to rotate forwards, the twisting force being communi-
cated by the neck which resists torsion., FEHLING

(1903) brought forward evidence to show that, when

the head is deep in the pelvis, the turning of the

shoulders by internal manipulation is sufficient to

produce long rotation of the head. He held that, in
consequencé. the pelvis could not be the cause of
' rotation, and hence was led to approve of OLSHAUSEN'S

‘ theory, FEHLING gives as additional reasons the

‘rotation of a five-month's fetus, of the head within
Ithe'forceps, and of fetuses of dogs which rotate be-
| fore they enter the pelvis. According to WILSON
;(1897)./
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(1897), the rotation of the shouldsrs at the inlet
causes the head to rotate. The reasons given are
external rotation, incompressibility of the fetus,
and the condition of the fetus as "an inflexible

compact unit which is forced to rotate en masse."

| "The compression exerted by the pelvis makes co=-

rotation of the head and body as one possible."
OSTERMANN (1894 ) draws attention to the influence

of the flattened and rotated body of the uterus on

| the body of the fetus during the rotation of the

head, showing that the pressure to which the body is
exposed tends to rotate the body in the proper

direction,

§25, Objections to the rotation of the body first

theory.

DUBOIS (1834) showed that exceptionally the body
does not rotate with the head, DEPAUL (1872) from
clinical observation decided that the head rotates
before the body. FABRE (1896) states that the
shoulders descend in an oblique diameter of the
pelvis until external rotation occurs and therefore

the/
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the head rotates by torsion of the neck. FRITSCH
(1875) held the neck of the fetus to be too mobile
for the rotation of the body to influence the head.
Sehatz (1890) held justly that the rotation of the
head is greater than that of the body and is prim-
ary, anﬁ that flattening of the uterus, when the
back is directed initially more or less backwards,
confirms the backward position. ZWEIFEL (1890)
shows that, in one of his frozen sections, the head
‘has begun to turn, while the back is still in the
transverse position (i.e. antero-posterior). In
1893 ZWEIFEL admits that the uterus is flattened
during a pain, but denies its effect in rotating
the fetus, owing to the great mobility of the neck
in presence of a resistance. In his head first
section of 1893, the shoulders look obliguely for-
wards, while the breech is turned directly to the
left. FROMMEL (1890) records a labour in which the
original position was occipito-posterior, and in
which the back was directed to the side and the
resr, at a time when the oceciput was under the pubic
arch. MAYDELL (1891} foundé in & hundred cases
that the back mostly turned later than the head,

and/
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and ‘when the back did turn first the head, though
it followed the back during a pain, yet retreated in
the following pause, HENRY (1891), in reporting a
great number of observations, states that the head
was found to rotate without there being a corres-
ponding rotation of the body. Mme. HENRY further
observes - and her conclusions are derived from
experiment - that the head is able to rotate on the
trunk through 180° of arc, of which about 90° are
produced 8t the - -tlanto-axial joint and the
rest in the other vertebrae; so that it is clear

there is no necessity for the back to rotate along

. with the head or vice versa. AHLFELD (1881 and 1903)

raises the grave objections that rotation occurs in
the first of twing when the uterus is not flattened
during a contraction: and that the after-coming head
rotates when, if the uterus were the cause of rotat-
ion, the head ought to emerge in the transverse posi-
tion. In one of his able reviews of the evidence de-
rived from frozen sections BARBOUR (1898) records
that everything there points to the head rotating be-
fore the body,end he adds that the flexibility of the
child's neck is an a priori argument against
OLSHAUSEN'S theory, SCHICXELE (1901) objects to
OLSHAUSER'S theory on the ground that rotation is
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in .default in the split pelvis., PARAMORE ‘1909w)
argues at some length against OLSHAUSEN, His msin
thesis is taken up with the evidence derived from
frozen sections that, as labour advances, the uterus
is flattened in an antero-posterior direction. This
is manifest whether the bodies are frozen in the
dorsal or erect position and is due to the lumbar
column pressing into the uterine body. PARAMORE
agserts that the lumbar column cannot impress the
uterus when it is contracting. It then becomes more
eylindrical or pyriform. Hence PARAMORE is led to
'doubt if any flattening of the uterus or bending of
' the fetal trunk can occur during a uterine contract-
jon, Both these conditions are postulates of OLSHAU-
SEN, Another is that the head cannot rotate the
‘trunk owing to the trunk being enclosed within the
uterine body. PARAMORE shows that there is no need
?for head and body to rotate together. Incidentally
it may be noted that his estimate of only 90° as the
1imit of rotation without 'injury~ is very moderate.
iThen the shoulders may rotate before the head, if
Tkhey come down early enough into contact with the
:hrim of the pelvis. VALTORTA (1912) objects that it
lia not proved clinically that there is a sufficient
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bond between the head and the body to account for
rotation of the head by the body, in the presence of
the resistances of the pelvic canal. SELLHEIM
(1913%) argues that neither is the head turned by
the body nor the body by the head, and that the
rotation of each zone of the fetus is determined in
one direction by the resistances with which it

comes into contact,

I have now quoted some examples of the
objections to OLSHAUSER'S theory. It will be seen
that, if not overwhelming, they strongly oppose the
theory., Perhaps, those raised by AHLFELD are the
most damaging. While it does not seem possible %o
admit OLSHAUSEN'S theory as the "primum movens",
there is greater difficulty in deciding whether or
not the rotation of the body is able to contribute
to the production of internal rotation. The flatten-
ing of the uterus during a contraction is not defin-
itely excluded, as long as the evidence against it
is elinical only. But even if the uterus does be-
come flattened antero-posteriorly it is a step for-

ward of some magnitude then to assert that the
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flattening of the uterus is able to rotate the fetal
trunk, and still more the fetal head. BARNES (1885),

SELLHEIM (1907), and others have shown that the

shoulders and the chest of the fetus are rounded by
the pressure of the pelvie canal. Now the concentric
pressure within the uterus is much greater than the
general concentric pressure or resistance exercised
by the pelvic cansl, and at times indeed is incredib-
ly severe. It is, therefore, much more likely that,
instead of being rotated, the trunk of the fetus is
merely moulded in accordance with the pressure to
which it is subjected. Adaptation of the fetus to
the uterine cavity during pregnancy is quite a differ-
ent function from what it is during labour. If
during labour the fetus preserved its primitive

general attitude of flexion, it would still be possi-

ble to talk about the adaptation of the dorsal con-

vexity of the fetus to the anterior concavity of the

uterus, or if in presentations of the face and the

. forehead the fetus developed a marked degree of con-

' vexity on the sternal aspect (which is at least open

to doubt), there might still be an adaptation of this
convexity to the anterior hollow of the uterus., I%
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has been known, however, ever since the day when

. AHLFELD'S researches were published, that the fetus
is straightened in the course of the second stage,
and that in consequence any difference that existed
primitively between the dorsal and sternal surfaces
is gradually obliterated. And as rotation is gener-
ally held to oceur later rather than earlier in the
second stage, the differences existing in the fetus
are nearly at their minimum st the time when rotation
usually occurs. In addition, as I have just noted,
the uterine and also the abdominal pressures are
patently and relatively so enormous, that it does

- not appear to be estaﬁlished on sure ground that the
differences between the two aspects of the fetus are
sufficiently effective to lead to a change of the
position of the fetus. The mobility of the child's
neck is perhaps not a valid objection to OLSHAUSEN'S
theory. Given a pressure and a resistance, the co-
efficient of frietion between the head and the body,
plus any degree of resistance to torsion present in
| the cervical column, may be sufficient t& permit the

body to rotate the head, as the head rotates the

body./ !
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body. In the absence, so far as I know, of any ex-
periments bearing on this matter, objective eriti-
cism, derived from the uterine functions, seems

more appropriate.

§ 26, MEEH'S theory.

MEEH (1882) attributed internal rotation
to reflex movements of the arms and under at least
one condition to reflex movements of the feet.
During each pause in the uterine activity the wall
of the uterus is unequally hard, and most hard in
the region of the lower lumbar vertebrae and the
hinder ends of the ilia. Movements of the fetus in
the sense of internal rotation occur in each ﬁauae
and are the consequence of the reflex irritability
of the arms, increased by the preceding condition
of compression., The posterior arm has more effect
than the anterior arm because it is able to push
against the most unyielding part of the uterine wall,
It propels the body and therewith the head into an
antero-posterior position, the direction of rotation
depending on whether the posterior arm lies before

or behind the body of the fetus (vertex and face
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presentations). The body does not rotate beyond the
transverse, for the anterior arm, coming round to

a more posterior position, raises "an antagonistic
working" on the posterior wall. The theory is ex-
tended very ingeniously to explain super-rotations,
when one arm or foot is prolapsed. No attempt seems
to have been made to account for the normsl revers-

ed rotation of the shoulders,

§ 27. The bend in the canal theory.

West (1857) stated, for the <first time
I velieve, what may be regerded as the law under-
lying the present theory. 'A curved body in a curved
tube adapts the large convexity of the body to the
large concavity of the'tuhe, whatever may be the
position of the small fontanelle at the beginning'
expresses nearly in his own words WEST'S dictum.
Obviously the statement, though correct, is very far
from an explanation of the occurrence, nor is any
suggestion made as to the justice of its appliecation
to the phenomena of labour, WEST, however, finds
the principal factor of internal rotation in the
pelvic floor, and the mechanism which he describes
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is the precursor of BERRY HART'S. YOUNG (1913)
found in this adaptation of a cylindrical body to a
curved canal a sufficient explanation of internal
rotation, but the others who may be said to belong
to this group were acute enough to realise that
this is not enough; that other factors must be added
to account for the heferogeneous manifestations
which are united under the term of internal rotat-
ion.

SCHATZ (1890) denies his former theory and

expresses the opinion that uterine-axis pressure is

not usually inclined to the inlet. After pointing

out that an ovoid body, when it is propelled through
a curved canal by water pressure, does not rotéte;
that the lower pole moves forward only as much as
does the axis of the canal: SCHATZ proceeds to show
that if the ovoid body is held back either absolute-
ly or relatively, and laterally or excentrically it
rotates so that the portion held back moves into the
concavity of the canal, SCHATZ claims to have
found the cause of the holding back of the head, to
which the neck is attached laterally or excentrical-
ly, in a negative form-restitution-power. This
arises after the fetus is fully elongated and is

made/



5235,

made manifest by the breech lesving the fundus, and
the lower limbs being pushed up towards the fundus,
SCHATZ claims to have proved the existence of this

retentive power by the tokodynamometer, So far as

OB8 can judge, the negative power draws the 1imbs

up and at the same time drives the breech away from
the fundus. In a breech case the negative form-

restitution-power turns the back of the fetus on to

. the bend of the canal., In & head case, the thorax

is stemmed against the inlet and holds back the head
through the neck on one side so that the oceiput
moves into the bend of the canal. Turning is the
more certain, the more difficult is the entry of the
thorax to the pelvis, as with a large child or in a
face preéentation.

OSTERMANN (1894) argues that, besides the
expelling powers, two factors are applicable for all
positions and presentations - the curve which the
eanal describes asni the consequent movements of the
fetal vertebral column which act according to the

law of the "greater action possibility". The move-

' ment or function of extension tends to overcome the

movement/
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|

|

movement of flexion in head presentations: lateral

!movement to overcome antero-posterior movement in

ihreech presentations., As I have already shown,

!OSTERMAHN also relies in part on the influence of the
flattened and rotated uterus on the trunk of the fet-

| us, OSTERMANN made a number of simple experiments
to demonstrate his theory. The canal was represent-
ed by a curved tubeof circular lumen; the fetus by a
bent rod with a ball on one end of it to represent
the head. When the staff was pushed into the tube

so that the two concavities were opposite one another,
and was so held that no axial rotation could hdppen,
the staff bent at the upper end of the csnal and also
lower down so that it became a sigmoid. At the same
time, the staff twisted on itself so that a spot
marked on the ball to represent the occiput in the
occipito-transverse position, rotated in the course
of the descent to the occipito-anterior position. To
 represent the mechanism of the occipito-posterior
:position, the staff was inserted into the tube so

that the two concavities corresponded, and the spot

was directed postero-laterally. OSTERMANN found that

with descent the staff became more bent and also

twisted in such a way that the spot moved forwards

' in/
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in rotation, In the remainder of his paper, OSTER-
MANN is occupied in trying to reconcile the phenomena
of labour in the lower animals with those of labour
in the human femsle, and he there points out that

the utero-vaginal canai shows a change of direction
where the uterus meets the vagina, the curve having

& concavity directed forwards.

If the number of his writings on internsl
rotation alone are considered, SELLHEIM (1904 et seq)
has probably established a record in the history of
the mechanism, Apart from their ﬂumber, however,
the quality of his contributions entitles SELLHEIM
to the greater measure of respect. It may be said
that in this matter nothing is taken for granted,

No hypothetical explanations are put forward; every-
thing that has not already been submitted to confirg—
ation is tested by means of elaborate and often cost-
ly series of experiments; and the story of internal
rotation, as SELLHEIM conceives it, is built up stage
by stage in a manner that commands the highest
admiration.

The pelvie canal, according to SELLHEIM,
consists briefly of an upper straight portion and a

lower/



526.

lower gently curved part which meets the former at s
fairly sharp bend under the pubis - the knee of the
canal., The bones with the exception of the pubis,
and the muscles with the exception of the pubo- '
coccygeus have no effect on the mechanism in.normal
labour. |

The pressure is hydrostatic mainly. The
effeet of gravity may be there, but is unimportﬁnt.
There is also what SELLHEIM calls the concentrated
pressure where the head meets with the resistance of

the canal. The fetus is a partly soft and a partly

. firm body which adapts itself to the canal, It

undergoes changes of position of its individual parts,
and also changes of position in part, or as a whole
relative to the pelvic canal. The latter occur:

on the "knee of the canal," SELLHEIM believes that
most of the factoré described by others can produce
rotation, but the chief factor is the forward move-
ment under the pubic arch., The first experiments
were designed to show that, when a c¢ylindrical body
able to bend equally well in &ll directions, is pro-
pelled through a curved canal, it will not rotate.
By other experiments and by observations on the new

born, SELLHEIM then came to the coneclusion that

rotation/



527,

rotation depends on an unequal capacity to bend in
various directions in the individual segments of the
fetus., He determined by an ingenious attachment to
a dynamometer that the head of the new born bends
most easily backwards, with greatest difficulty
forwards, and intermediately to the side; that the
chest bends most easily towards the sides, and with
greatest difficulty backwards and forwards; so also
for the breech, that is the lumbar region. The
differences are greatest in the neck, and least in
the lumbar region. To put it in another way, the
head in a face presentation has a strong tendency to

flex, in a vertex presentation a strong tendency to

. extend. Further experiments with a eylinder which

could bend most easily in one direction showed that,
when it was pushed through a curved canal, if not

already there, the peua of the cylinder adapted it-

self by a rotation to the bend of the canal. SELLHEIM

further shows that in a vertex presentation the head
first undergoes a forced flexion which reinforces
the movement of extension, when the time arrives for
the latter to take place. Minally SELLHEIM holds
that this mechanism is true for all positions and
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presentations, for living and for dead children, for
men and for animals, SELLHEIM made plaster casts

of the head after birth, and from these he showed

| that the pressure of the soft canal tends to reduce

the primitive inequality of the long and the short
diameters of the head. The tracings which he re-
produces show rather the effect of the mechanism of

extension and are inconclusive evidence as to the

. form of the head above the outlet.

Many X-ray observations were made on the
spine, of the fetus, They showed that the cervical
gpine normally lies in a position between flexion

and extension, with a slight ¢tonvexity forwards,

. Then further tests were made on the new-born to de-

termine the angular movements of the various segments
of the fetus, Elaborate birth-machines were designed
and built to illustrate the theory., After showing
that a rigid bent object turns in the bend of a

canal until its bend coincides with that of the canal,

SELLHEIM proved that a body and a head articulated
together and united by springs on one side Trotated
in a curved eanal, even when made to descend by

gravity alone, Long rotation was produced as well

as/
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as ordinary rotation, and the various positions and

presentations were made the subjects of experiments.
In one of his papers (1906) SELLHEIM deals

with certain exceptional mechanisms. Short rotat-

ion  of the head in the occipito-posterior poesition

is attributed to abnormal bendability of the region

of the neck, due either to natural weakness of the

ligaments and the muscles, or to their weakening

by a too long duration of labour. The arrest of

the head in the deep transverse position is due to

the neck being able to bend equally well in all

directions. Iz twins the extension of the canal by

the first twin does ndt favour the rotation of the
second, Operations applied to widen the pelvis not
uncommonly are associated with a failuré of inter-
nal rotation. These operations act, not as SCHIKELE
(1901) suégested, but by a lessening of the bend of
the canal, Split pelvis has a2 similar effect.
Relative narrowing of the pelvis may also impede or
prevent internal rotation, With strong pains,
rotation is more certain to occur thaen with weak
pains, In the former case the resistance is greater
amd leads to gréater bending of the fetus which
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favours rotation. Super-rotation is caused by &n
excessive difference existing between the resistance
to bending on one side and the diminution of resist-
ance to bending on another, or by excessive bending
of the fetus in a rigid canal, and with strong pains.
Non-rotation of the shoulders may be produced by
weakness of the fetus, or by the pelvis being too
wide; that is, the differences of bendability in the
fetus are slight, or the bend in the canal is less
than normal. The mechanism is valid for the fetus

dead intra-partum , but maceration of the fetus is

a sufficient reason for the absence of rotation.

With this paper woodcuts are given which show
rotation in progress. when a good part of the head
and the shoulders recpeetively are born,

HERZFELD (1905) gives as the chief factor
of intérnal rotation the pelvic floor, and the
mechanism which he describes corresponds closely to
that of HARY. The next most important factor is
that which forms the main thesis of SELLHEIM, but
HERZFELD will not go so far as SELLHEIM in ignoring
the influence of the pelvic bones, and admits the
general form of the bony canal and the shape of the

rotated part. Otherwise HERZFELD accepts SELLHEIM'S

theory/
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theory without reserve,.

According to KEHRER (1906) the fetus
presents a concavity on the abdominal side of the
paturient, and this concavity adapts itself during
descent to the concavity on the abdominal side of
the utero-vaginal wall. In the occipito-posterior
position, this adaptation fails when the pelvis is
wide, the pubic arch is much hollowed, the genitals
éra roomy, the pelvis.is narrowed, the lumbar spine
is projecting (here the lumbar spine hinders the
rotation of the shoulders and therewith the rotation
of the head) the head is unusually round small or
soft, a hand is prolapsed, or a tumour enters the
pelvis with the head. KEHRER expounded this theory
as early as 1859, The earlier papers I have not
seen, PARVIN, as I have already observed, regarded
it as a body-first theory, and it has been so class-
ed, but it appears to come equally well into the
present group.

MUELLER (1907) agrees with HERZFELD in
opposition to SELLHEIM about the influence of the .
bones of the pelvic girdle on the mechanism of birth,
In other respecté, he completely accepts SELLHEIM'S
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§28, Objectionsto the bend in the canal theory.

LAHS (1877 )criticises the two birth-
machines with which SCHATZ was demonstrating his
theory of rotation anterior to 1877 (.SCHATZ 1875).
According to LAHS, it is erroneous to.accept, as
SCHATZ does, a canal of circular lumen and a round
head, He apparently doubts the existence of a
bend in the fetal column during the period of
rotation, and objects that SCHATZ'S phantom had no
provision to represent the atlas and axis joint
which LAHS believed tc nullify the rotative effect
of the bend of the fetus in a bent canal.

LAHS considers both the head and the canal are oval,
the latter making a quarter spiral turn in its
descent: these factors render a bending of the fetus
unnecessary. In the same year, SCHATZ replied to
these adversions without, however, making his own
point of view any clearer. LAHS'S objections apply
with equal force to OSTERMANN'S and SELLHEIM'S
theories. PARVIN (1895), with special reference to
OSTERMANN'S theory, holds that rotation takes place
ofﬁen before the head is on the floor of the pelvis,

and/



533 .

and that hence OSTERMAEN'S theory has not a general
application to the mechanism of rotation. SCHATZ
(1905) raised & similar objection to SELLHEIM'S
theory. OS'I‘ERM&NN-(J.QOM does not recognise the
value of SELLHEIM'S experiments as representing what
takes place in the birth., He points out that the

' shoulders ususlly rotate at a higher level than that

demanded by SELLHEIM'S theory, and that extension of
the fetus begins much earlier than rotation and forms
part of the mechanism of descent., OLSHAUSEN (1906)

denies the correctness of SCHATZ'S (1890) theory and

.econsiders there is no evidence for a form-restitution-

force, mainly on the ground that, according to

OLSHAUSEN, fetal-axis-pressure exists during the ex-

| pulsiyg period. OLSHAUSEN says that frozen sections

prove it; which shows what can be done with frozen

sections, OLSHAUSEN, with reference to SELLHEIM'S

| theory, holds it to be correct in itself, but in-

 applicable to the mechanism of labour. Among other

objections, OLSHAUSEN states that SELLEEIM does not

explain the rotation of the body when the head is

turning, or the rotation of the head in the deep

transverse position, or the long rotation of the
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chin in face presentations. 1In this last example,

| OLSHAUSEN is clearly wrong. If SELLHEIM'S theory is

a valid theory, it is quite capable of explaining

the long rotation of a mento-posterior position, as
SELLHEIM himself showed by experiment., PARAMORE
(1909%) inveighs strongly against the spiral springs
used by SELLHEIM to extend the model head in his
experiments, considering them to be far stronger than
a similarly situated physiologieal contrivance in

the fetus. According to PARAMORE, the extension of
the head and neck cen only act, "if the fetal force
towards extension is greater than the summation of
all the other forces acting on the head". PARAMORE
concludes that the fetal force is of little import-
ance when the pressure and the resistances are great,
and it can only act as long as the extensor muscles
are not exhausted. "Thus the head will not rotate on
account of any tendency to extend ; it will merely
deviate in the direction of extension." But the
mechanism of extension will probably act when the
resistances are small., The failure of rotation, when
the head is small, is also against SELLHEIM'S theory.
According to PARAMORE, when the head is small,
SELLHEIM'S theory ought to act best. As, however,
FEHLING/
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FEHLING (1903) states that a small head can rotate,
it is not the smallness of the head which causes
rotation to be in default. PARAMORE further objects
thét SELLHEIM does not explain the mechanism of the
:persistent occipito-posterior position, SELLHEIM
' does attempt to explain this pecsition, though it must
jbe admitted that it forms one of the few occasions
:on which SELLHEIM descends to pure theory. VALTORTA
(1912), with reference to SELLHEIM'S views, points
out that the head sometimes rotates on its own longi-
tudinal axis without there being a contemporary
movement of the neck; that the theory undervalues
'numercus factors which are generally considered to
iinfluence the head directly; that internal rotation
!ean happen with the head directed posteriorly and
‘the trunk anteriorly. This latest objgction is a
‘serious one for the “Biegungsfacillimum."' VALTORTA
‘quofes RIBEMONT-DESSAIGNES who showed that by twist-
iing the head of the fetus the rotation is not con-
ifined to the cervical portion of the spine, but ex-
' tends to' all parts. Similarly, SCHROEDER'S and
SUTUGIN'S researches on the torsion of the fetus do
not simplify matters for SELLHEIM'S theory, even

though they cannot be regarded as arguments against

the/
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the theory.

It has not been proved that the cansal is
curved from inlet to outlet., As I pointed out
(Section I.) all investigators who have made casts
of the canal come to the conclusion that the upper
portion is direct and only.the lower portion curved.
This is admitted by SELLHEIM who made casts of the
canal, As JONES (1906) has shown, the two divisions
of the superior portion of the pelvic canal are
different mechanically. The upper has 2 quiek pitch,
and the lower a slow piteh, In the latter, the lower
part of the superior portion of the canal, the
greatest delay occurs in labour. No curved canal
theory satisfactorily explains the delay. The
clinically observed resistances to the head at the
outlet, and the consequent moulding commonly reach-
ing its extremity at the moment when iﬁternal rotat-
ion is sbout to begin, are not accounted for by the

curve of the canal. It is not enough to say that

' these phenomens are independent of internal rotation.

Curved canal exponents have not been at the trouble

' to show by analysis that the components of the

observed shears destroy themselves., In SCHATZ'S

theory/



537,

theory, the stemming of the thorax on the brim of
the canal has a great deal to do with the production
of internal rotation, by retarding the occiput
through the medium of the neck; and, as noted,
SCHATZ finds rotation to be the more certain of
occurrence, the more difficult is the entry of the
shoulders, I have seen the shoulders impacted

antero-posteriorly at the brim of a normal pelvis,

but the circumstance did not favour internal rotation,

The head received no impulse from the pains, during
which it hung loosely by the neck, and could reasdily
be moved about inside the pelvie canal.

According to SELLHEIM, the bending capaci-
ties of the fetal cylinder get less every day after
birth, are greater in the head than in the body,
greater in the head of the male than in the head of
the female, greater in the b;eech of the female than
in the breech of the male, less in death than in
life; These facts suggest that the bending capaci-
ties of the fetus ought to be treated not from the
standpoint of‘internal rotation, but from the point
of view of evolution, They are adaptations to meet
the change of direction from the superior tq the
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inferior portion of the canal, and like the move-
ments of flexion are most developed where they are
most required. PARAMORE'S view seems irrefutable
that the more or less long continued constraint of
the fetus in the canal nullifies all capacity for
active movement, and leaves only a capacity for
passive movement., Even if an active power of move-
ment is considered to survive the constraint of the
fetus, the activity or effectiveness of the move-
ment diminishes from the moment when it begins, and
long before the occiput, for example, has passed
under the pubic arch to the extent demanded by
SELLHEIM'S theory and exhibited in his schematic
figures, the movement has become a passive protrus-
ion, If the bending capacity is active enough to
carry the occiput under the pubic arch, the mechan-
- ism of internal rotation and of extemsion ought to
be independent of the pelvic floor, and where the
pelviec floor is torn back to the rectum one ought to
be able to witness the head, the shoulders, and the
' breech each deseribing a self-made curve round and
| under the pubic arch., In these cases it is well

known the curvation forwards is materially lessened,
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Yet SELLHEIM believes that strong pains make internall
rotation more certain of occurrence, because the re-
sistance of the pelvie floor is then greater, and
forces the head forwards under the arch., On the
other hand, many have recorded their opinion that
strong pains, or rather too strong pains, are a :
cause of short rotation in the occipito-posterior
positions., In the same way, according to SELLHEIM,
the failure of the shoulders to rotate is due to a
two wide pelvis, and therewith a defective action

of the pelvie floor in not forecing, or constraining
the shoulders sufficiently forwards., All these
points are really arguments for the truth of evolu-
tion and not for the causation of internal rotation,
The objection of the short rotation of a well flexed
head in the occipito-posterior position is a serious
one, and SELLHEIM has been able to meet it only by a
hypothetical abnormality in the bending capacities

of the head on the body. PARANMCRE says that a small
head would always rotate, if SELLEEIM'S theory was
valid, It does so in the model with springs to
operate it. But, where the model differs from the
living is in the excessive capacity towards extension,
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If the capacity for active extension was limited to
‘that possible in labour, rotation would fzil as often
as in life. SELLHEIM inclines towards a fetal hesad
in which the sagittal diameter is little, if at all,
greatér than the transverse, and he bases his belief
on pléster casts made after birth., Then the equality
of the diameters is often, if not alﬁafs; true, but
it may be erroneous to suppose that the same is

' always, or even most frequently, correct when the

| head reaches the bottom of the cavity. In BARBOUR'S
- late second stage section internal rotation is near-

| 1y completed before the head ha% begun, or has even
been able tb bend under the pupiec arech, Rotation
by SEiLHEIM'S factors takes place at too low a level
. to be a correct representation of the most frequent
event., Recently, however, (19132 288 D) sprrmmyi
has been forced to meet the differences of inlet and
cavity rotation which previously he disregarded. To
do so, SELLHEIM has gone back to LAHS, for he says

| the cross section of the contents always turns with
its preponderating diameter, or with that inelining
to prepondersnce into the corresponding long diameter

of the canal. SELLHEIM applies this latest view to
the/



the head, the shoulder girdle, and the pelvic girdle
of the fetus, as effective from the inlet to the
outlet of the canal, This is nothing more than the

| oval head and the oval canal of LAHS, Lastly,

SELLHEIM has not excluded from the working of his
theory, the influence of the intervening pubie drch,
against which the head is pressed excentrically by
the reflected force of the pelvic floor. These two
factors (those of KIWISCH and BERTHAUT) are, in my
opinion, the sole cause of the rotation described by

SELLHEIM.
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PART: ) Id= r

§29. Before describing the factors of internal
rotation, I will here recall the points which have

been gained so far,
The pelvic canal consists of two portions, ‘
an upper or straight portion ending at the outlet,
and a lower or curved portion whose centre line is a
variable. The upper portion is divided into two
parts by an imaginary plane passing through the
ischial spines. The upper part belongs properly to
the end of pregnancy or the first stage: the lower
is usually concerned in the principal event of the
second stage. The upper portion is enclosed by a

bony framework whose components are able to influence

the mechanism of normsl labour, and which is under
maternal reflex control to a limited, anﬁ-as yet un- |
defined, degree, The upper portion is commonly re-
garded as approximately cylin&rieal.' The word
"approximately” yields to intensive analysis, and a i
canal is disclosed whose variations from cylindricityi
are appreciable, and have every appearance of bear- |

ing on the mechenism, The most important points are
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the convergence of the antero-lateral and the postero-

lateral walls, and the normal inclination of the

anterior segment of the pelvis from the plane of the

brim at more than a right angle. The measurements
of the diameters of the bony and ligamentous outlet
are transverse = 111:3 mm., oblique = 116:5 mm.;
those of the outlet of the superior portion of the
pelvic canal are transverse = 77-5 mm., oblique =
87+.5 mm. (ZWEIFEL).

The head and the body of the child cannot
be regarded as plastic fluids or as plastic solids.
Wheﬁ they are deformed, there is & limit to the
capacity for deformation. When the head, and in a
lesser degree the body, are deformed they behave as
elastic solids, and in virtue of the property of
resilience they are capable of yielding active work
when the deforming force is removed. The average
diameters of the head before rotation are O0.F. 12 cm.,
8-0.B, 9.5 cm., Bi—P. 9-25 em.,, Bi-T. 75 em.; and
the diameters of the smallest average head 0.F. 10.5
em., 8-0 B, 85 em., Bi-P, 8+7 cm., Bi-T. 75 cm,

The uterus acts as a constrictor and re-
tractor and not as a contractor and detrusor. The

abdominal powers are mainly constrictive. Both act
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normally together in the second stage of labour and
they act by developing a general-contents pressure,
there being no fetal-axis pressure in the sense of
pressure transmitted through the spinal column alone.
The uterus is fastened near its lower pole to the
pelvis, and is able to move angularly on its attach-
ments, As the pressure of the uterus and of the
abdominal system is developed at the lower pole of
the oval or cylindrical uterus, the pressure has a
direction whidh is primarily variable and ultimately
determinate., The generally accepted opinion that
uterine and a abdominel pressure is directed at
right angles to the plane of the brim rests on the
dubious premise that the canal is nearly cylindrical
and that its axis runs at right angles to the plane
of the brim, Evidence has been led to show that
this arrangement of the parts is unusual, and that,
even when it happens, the direction in which the
canal tends to dilate does not necessarily follow
suit, but is more probably inclined forwards. No
method has yet been evolved to determine accurately
the direction of uterine pressure during a uterine
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| and an abdominal contraction. That being so, it is

necessary to consider the mechanism of internal
rotation under various inclinations of uterine press-
ure. This is the more necessary, because the centre
of pressure lies excentric within the head, after
flexion or extension has been produced; and further,
because the evidence of the form of the child's head
derived from measurements made after birth is un-
satisfactory in the sense of a eriterion of the form
of the e¢hild's head anterior to the occurrence of
internal rotation, and which being due to a different
mechanism, is probsbly different. Hardly any evidence
exists regarding this matter. What there is points
to an inequality of the mesial and transverse dia-
meters before internal rotation oceurs, and this is

what one naturally would expect.

| §30, Though the majority favours Solayrean

obligquity above the brim, there is a strong body of

opinion upholding the transverse mode of entry, the

head normally becoming oblique in position when en-

gagement is complete. Some of the greatest names in
the history of obstetrics are associated with the

transverse mode of entry which indeed, though not
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acceptable to the majority, has overwhelming evidence

in its support. For transverse entry I have noted

the following authors, all except four being veri-

fied from the original sources:- OULD (1741),
SMELLIE (1752), LACHAPELTE (1795), NAEGELE (1819),
HOHL (1834), DUBOIS (1834), KIWISCH (1846), LEISHMAN
(1864 ), MACDONALD (1872), COENSTEIN (1871), FRITSCH
(1875), LAHS (1877), TARNIER and CHANTREUIL (1882),
MEEH (1882), FARABEUF (1886 and 1894), PINARD (1887),

' PINARD and VARNIER (1892), AUVARD (1894), FABRE (1896}

WILSON (1897), SCHAEFFER (1899), OLSHAUSEN (1899),
VARNIER (1900), GARRIGUES (1902), AHLFELD (1903),
HERZFELD (1905), and MUELLER (1907). LEVRET (1761),
SPIEGELBERG (1867), and PLAYFAIR f1880)‘say the trans-

verse mode of entry oceurs often. CASEAUX (1840)
admits its partial occurrence, while PARISOT (1893)

says it is less common than the oblique position,

' That being so, I shall accept the transverse mode

of entry as existent, But the mechanism of the con-

| version of the transverse to the oblique position

will be considered in relation to the second stage
only. (The manner in which the one is changed to the

other in pregnancy or in the first stage is, I think,

wholly/
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wholly different and it falls outside the scope of
the present paper.)

Surprisingly few writers have distinctly
insisted upon the possibility of the occurrence of
internal rotation at different heights within the
pelvic caﬁal. Among them are LACHAPELLE (1795),
GUILLEMOT (1837), JACQUEMIER (1846), RITCHIE (1865),

' CASEAUX (1868), FABBRI (1857-78), TARNIER and CHAN-

TREUIL (1882), PLAYFAIR (1886), VEIT (1887), CHARLES
(1887), PARISOT (1893), PARVIN (1895), OLSHAUSEN
(1899), GILLESPIE (1897), STARK (1903), WEBSTER (1903)
MUELLER (1907), GALABIN and BLACKER (1910), FABRE
(1910), VALTORTA (1912), and now SELLHEIM (1913% &b
has admitted the fact. Though there is one region

of the pelvis within which internal rotation usually

' happens, the movement may occur and sometimes does

" occur at a higher or a lower level.
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£31. The movement of internal rotation is essen-—
|

tially the consequence of the interaction of a force

and a resistance which are not direetlv ovposed to

one another. Or, more generallv as STEPHENSON

(1881) has it, the foreces concerned in labour pro-—

duce a regsultant and a couple. The former leads

to descent,the latter to internal rotation. But
elinical evidence does not entirelv suoport Prof.
STEPHENSON in regarding the movement of internal
rotation as a combination of rotations about a
vertical and a horizontal axis, that is to say, as a |
rolling movement. Such occurs only when rotation is’
greatly delayed. The forece consiste of the uterine |

and abdominal pressures, or of the uterine pressure a~

lone. The force has to be studied especially in re-—

‘lation to ite direction. The resistance may be deve-—

loped wholly within that oortion of the canal which is
contained within the bonv and ligamentous pelvis, it
may arise entirely from the resistance of the pelvie
floor; thess two “actors may operate together; it may
be developed bv the interaction of the velvic floor
and the pubic arch; and lastly there may be no
suitable resistance, when, 28 also in the absence of

a force, no rotation ocours. That is to sav, move-

mant/
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movement downwards, upwards, forwarde, or backwards
is necesearv to the oroduction of rotation. Resis-—
tance must either be overcome, or it must be able
to cause retreat. Given then a force, and given a
realstance which is not directly opposed to the
forece, and which is either actively repelliing the
moblle object 1lving between the two, or is so far
a reslistance that it is not being too readilv over—
come, then rotation w;ll certainly occur somewhere
within the eanal, because in these provisions the
disturbing factor of exces=sive frietional resistance
is automatieally excluded. There are, however,
other factors vhieh, though not essential to the
occurrence of internal rotation, are vet able to
determine the level at which it will occur and the
direction whieh it will take. Und~r the factors
of level, come the relative vproportions of the head
and the pelvie canal, and the mosition of the centre
of pressure relative to tYe head and to the canal:
under the latter are primarily the direction of pres—
sure and secondarily the inclined planes of the pel-
vie eanal and floor.

The reiative vropvortions of the head and

the pelvie canal are not simply a problem of com-—
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comparing the diameters of the pelvis, or the pelvie
canal, and the fetal head. The factor also includes
the position and presentation of the head in the move-

ments preceding the occurrence of internal rotation,

| and the position amd presentation are indissoiubly

interwoven with other factors such as the direction
of uterine pressure, the vosition and extent of the
registances inecluding the girdle of resistance, and
the capacity whieh the head shows to become moulded,

both a8 regards ithe degree and 2s regards the speed

of the movement. M™e poaition of the centre of

pressure is also inseparably connected with the
presence or absence of the just mentioned factors.
When the centre coincides with the true centre of
the head at a time and level approaching those of
internal rotation, the circumstsances are abnormal
and wvill be concsidered sevarately. ¥ost freaquently
as I have shown, the centre of nressure has already
taken up a position which is mesially eveentrice
within the nhead, and at the same time 1t has moved
as near as ooscible to the megisl plane of the canal,
this cirecumstance being dependent on the tendency

of the axis of pressure to seek the centre of the
area of least resistance. The result of these ar—
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arrangements 1is that the head, whether it is flexed
or extended, occunies an excentric vosition within
the canal. That portion of the head which is con-
centrie with the centre of pregquré lies approxi-
mately around the centre of the area of least re—
sistance and probably also around the axis of de—
seent, while that oortion of the head which is ex-
centric to the centre of pressure is also markedly
e¥eentric within the canal. Hence it becomes pos—
gible for a head of a certain size to be practically
1ﬁfluenced by lateral and iInfero-lateral resistances,
more particularly by those of the bony and ligamen-—
tous Pelvis without being actusally large enough to
oceupy the bony and ligamentous pelvis with the true
ecentre of the head coinciding with that of the bony
and ligamentous p2lvie, and under these conditions

to be influenced by the pelvis in the sense of inter—
nal rotation. The tendency of the axis of oressure
to seekr the mesial vlane of the pelvis and the ulti-
mate excentricity of the centre of pressure within
the head also indicate a possible source of error in
the later standard views of the mechanism. It has
been, and still is, argued that, as the sub-occiovito-

bregmatic diameter of the average head 1s less than

any/
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any of the diameters of the bonvy and-ligamentous out-
let, the bony and ligamentous peivis even with a thin
covering of =oft parts cannot be a cause of internal
rotafion. The sub-oceipito-bregmatic diameter is the
observed diameter of engagement at the vulvar out-—
let, and it has been at once accepted as the diameter
of engagement within the superior portion of the pel-—
vie canal, Now, the sub-occioito-bregmatic diameter
is sometimes the diameter of engagement even from the
brim dovmwards, but it is not so in a much greater
number of labourse. BRAUNE'S second section and BAR—
BOUR'S late second stag=s section are not evidence for
the usually accepted view that the sub-oceipito-breg—
matic diameter is the diameter of engagement after
fleiion orcurs. Olinieal examination, by the greater
abundance of its ovvortunities, furnishes mich stron-
ger evidence for the view which is illustrated by i
these two sections, that the diameter of engagement
before internal rotation has occurred is in a prepon-
derating number of labours the sub-oceinito ffontal.'
But that is not all. Neither in relation to the pel-
vig nor to the pelvie floor is the diameter of engage
ment necessarily also the diameter of the head concern—

ed with the production of internal rotation. The dia-
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dlameter of engagement nlays its part in rotation on-
1y when the head is relatively large for the canal,
and then 1t may or mav not be subsidiary in action
to that diameter which in all cases except one is
immediately associated with the production of in-
ternal rotation. The plane of rotation, at what-
ever level of the canal it is situated, 18 usually,
if not indeed always, obliaquely ineclined awav from
the plane of engagement and in consequence, while the
sub-decipito frontal diameter lies within the plane
of engagement, the onnipi£a~frontal diameter lies
within the oplane of rotation. Ind as the occiuvito=
frontal diameter is larger than the sub-occipito
frontal and the latter excesds the sub-oceipito
bregmatic, the head needs to be fairlvy small before
it is able to escape the influence of the superior
portion of the pelvie canal, or even of the bony and
ligamentous pelvis, Hence, there is every reason
to believe that it is only when the sub—ocecipito
bregmatic diameter is truly engaged within the
superior portion of the palvie canal that the head
escanes the influence of that ovortion of the canal,

the reason being that the oblicuity of the ocelpito-
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frontal diameter to the plane of engagement is much
greater than that of the plsne of rotation to the
plane of engagement . Thus the sub-occipito breg—
matic-diameter measured after hirth compared with
the dlameters of the average pelvie outlet is not a

certain guide to the dispPasitions ruling before in—

‘ternal rotation occcurs. e only ssfe method is

to observe clinieally before and during intern2l ro-—
tatlon the exact position of the head and its re—
lations to the parts. ind we then find that, in
primiparse in whom the soft varts are resistant and
the area of the girdle of resistance small, the dia-
meter .of the head engaged is the sub-oceipito-frontal
the diameter of rotation is the oceipito-frontal, and
the rotation is mainly oelvie. In mﬁltiparae simi-
lar arrangements hold good, but for a different rea—
gon. In them the girdle of resistance can hardly

be s2id to exist and the head appears to descend
evenly to the bottom of the eavitv. In pluriparae
the resistances are of medium severity and the girdle
of modsrate to large size. In conseouence, the dia-
meter engaged is the sub-oceipito bregmatic and the

rotation is other than pelvic} Small heads when

thev/
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they are soft and macerated heads react as do those
of the fetuses of pluriparae, so also do very large

and relatively disoroportionate heads, for then the

'ultimate resistances of the bony pelvis compel the

engagement of the sub-occipito-bregmatic diameter.
But, whereas in the small head group the pelvis is
unable usually to prduce rotation, the large head
groun in spite of the eﬂgagement-of the sub-ocecipito-

bregmatic diameter is ususlly rotated within the

» superior portion of the pelvie eanal, though here

88 in other cases the pelvis may not be the only
factor giving rise to the couple whrich datermines
the occurrence of rotation.

Then the head escapes velvie rotation,
it descends 6nto and presses 1pon the pelvie floor
where rotation mayv be produced. Pelviec floor or
perineal rotation m=av take one of tvo forms. The
resistance acting in opposition to the driving force
may operate in a single part of the head, excentric
but generally near to the centre of pressure. In
order that this may hapoen the head must be unahle
to distend the pelvie floor anterior to the occurrence
of internal rotation. That is to say, the pelvie
floor mudt be rigid in a high degree. This form

may be distinguished 2¢ rigid perineal rotation.
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In the other form, the head distends the pelviec floor
before internal rotation occurs, and the resistance
acts over a wide area in both lateral halves of the
head . Here the pelvie floor, if not actually re-—
laxed, must be capable of ready distension. This

form mav be called relaxed perineal rotation. In

thinking of the relative degrees of resistance, it
is important to observe that a floor with a given cap-
acity for resistance may be able to move the head
forwards and vet be unable to rotate the head, for
there 1s every reason to believe that the effort
which is reoulred to produee internsl rotation is
much greater than that needed simply to forward the
head . T™ugs, a floor may press the héad forwards
muite well, vet without rotation being obssrved to
oceur. In this case, rotation may still be produced
by the "passive intervention® of a pubiec arch acting -
on a head which is placed sexcentriecally to the canal,
and pressed forwards bv the pelvic floor.

S0 far we have besn viewing the factors

of resistance reouired to produce internal rotation,

_But nothing has been written about the direction of

rotation. Then the head alone is considered, the
direction of rotation is nearlv as important as the

OCO'LJ_I‘I'BI‘}.GB/
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onourrence of rotation itself. The direction of in—
ternal rotation is ultimately determined bv the
direction of utsrine and abdominal pressure, the

sole accessory stioulation being the mesially ox—
centric position of the centre of pressure within

the head of the fetus, the excentriecitv being mani-
fest whenever flexion or extension occurs. Vhen

the axis of pressure is inelined downwards and for-

wards to the plane of the brim, rotation invariably

itakes place forwards and inwards: when the axis

| of pressure is inclined downwards and backwards to
the plane of the brim, rotation invariably takes
place backwards and inwards. ~'hen, however, the
axis: of pressure is directed at right angles to the
brim, one of several things mav haoven. If the head
is capable of pelvie rotation and isin the oblicue

| anterioxr poaition, rotation forwards and inwards may
occur, the headlmav impaet, or by an increase of the
second and third movements of fléxion or extension
it may escape the pelvis. If the head is in the
ocecivito-vosterior nosition the same may occur, eX-—
cept that rotation, if it happens, will be directed
backwards and invards. ghould rotation devolve in
the pelvie floor, the direction will be forwards

and inwards in both vositions orovided the pelvie

floor/
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floor is adequately resistant, and the same direction
of rotation will foilow 1f the oelviec floor operates
against the ouble areh. en, however, the di-
rection of pressure is inclined dovnwards and back-
wards, the pelvie floor, I believe, is incapable

in the occliplto-posterior positions of produeing
long rotation and it is unable to advance the head
towards the pubie arch until short rotation, as
determined by the direction of uterine »ressure, has
taken place and has cauced the head to rest svm=
metrically on the pelvic floor. Both when the di-
rection of pressure is inelined downwards an& back-
wards and at_right angles to the vlane of the brim,
the strain on the pelvie floor is veryv serious

and the mechanism can be greatly delayed. '~ This is
comprehensible vhen it is remembered that one of the
forces going towards the making of the couple is
either defective or contrary. As I have alieadv
indicated ( Sect. II), the reference of the direction

of uterine and abdominal pressure to the plane of

‘the brim has nothing to recommend it except con-—

venience and a relative ignorance of the precise in-
elination of the planes of rotation. Experimentally

an inclination forwards or backwards of 10°-15°

gives/
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gives the best results. But as the planeg of the ro-—
tatlion, whether pelvic or perineal, are also in-—
elined toc the brim, it follows that the total in-
elination is mueh greater. Frozen sections indi-
cate an average inclination of the resting pelvie
floor of some 15° to the brim. That makes a total
inelination, when pressure is directed downwards and
forwards to the brim, of 25° to 30° and reduces the
inclination to nil when pressure is inelined down-—
wards and backwards to the brim. The latter circum-—
stance argues elther for an observational error in
determining the inelination, or for a continued pel-
vie mechanical effect even when tﬁe pelvie floor
geems to be the sole resistance operating. Pro-
bably, the pelvic plane of rotation is less inclined
than the floor. But the inelination directed at
right angles to the brim is able to operate as if it
were inclined downwards and forwards, and in all
cases to produce rotation forwards and inwards.

The ineiination is just sufficient to do this. 2t
first sight, it might abpear ae if the gradual dis-
tension of the nelvie floor bv inereasing its in-
elination would favour rotation forwards and inwards
but it does not do so exparimentally if the direc-

tion/
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direction of pressure is primerily at favlt, unless
the inclination of the floor is altogether =0 ex—
éessive that it surpasses anytring witneseed in lab-
our. And long before this state of distension hros
arrived rotation has already occurred, it being ap—'
parently essential to the production of distension

that rotation should occur first, that is, when the

| axis of pressure is inclined downwards and backwards

to the brim.-

A rather importanf argument raised against
changes in the direetion of pressure, or againat
ite want of coincidence with what is known as the
axlis of the canal is the circumstance that the head
often, if not always, fills the canal. When the
head fills the canal, there is no need, it is said,
of anv epecial direction of pressure, except that one
directed downwards thmugh the canal. I take it
Thai, however well the head fills the canal, it is
able to rotate — unless thes frictional resistance
becomes eyqeagive,'and also that it is able to ro-
tate either the one way or the other. Now, if the
Dréssure acte evceﬁtrioally on the head, the di-—-
rection of rotation will certainly be determined by
the direction of pressure in.ﬁpite of the fact that

the /
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the head fills the canal, an@ provided that the
couple which is developed is powerful enough to move
the head. That the opressure is apolied excentri-
c¢ally to a flexed or an extended head is rendered
certain by the faet that the circumstance knowingly

or unknowingly has been exploited for at least 160

years in the manual treatment of occipito-posterior

positions, though it is true that many have over-

looked this fundamental matter.

£32. Proceeding next to describe in more detail
the several mechanical causes of internal rotation
and their results, I will assume at first that en-—
gagement of the head is complete and refer later

to the mechanisms of those labours in which the head
traverses the vhole canal during the second stage.

The mechanical causes of pelvie rotation

are the form and size of lower part of the superilor

portion of the pelvie eanal, the size and form of the

' fetal head, the excentrie position of the head relat-—

ive to the cansl, the excentric position of the centre

of pressure relative to the head, and the presence

of, at least, uterine pressure. The direction of

rotation within the pelvie canal is determined by

the /
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the direction of pressure.

From the primitive lerft bccipito—transverse
position the head normally moves to the right ob-
liogue diameter (1L.0.A. position) during engagement .
In the second stage the oceciput descends into the
lower part of the superior vortion of the velvie
canal, in close contact with, but not injuriously
pressing upon the anterior segment of the canal.

At the =ame time, it moves to some extent towards
the right so that it does not occupf the right ob—
ligue diameter of obstetriclans, but so that its
mesial plane coincides with a diameter of ths pelvis
which mests the true oblicue diameter at a2 narrow
angle. This ecirceumstance is due to the tendency

of the centre of pressure to seek the mesial plane

of the ecanal, and at the same time to continue to

occupy the mesial plane of the head. Probably, it
compromises between the two in a position which is
not far removed from the mesial plane of the canal.
The consequence is that, when internal rotation does

oceur, the oceiput experiences a very small lateral

_displacement and much more a true rotation or spin-

ning about an axis whiceh is almost stationary in

a lateral sense. Thig view accords with my e¢lini-

cal/
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cliniecal experience. A further consequence is

that while much of the head is concentric with the
centre of pressure, and therefore experiences nothing
more than a spinning movement, a considerable part

is excentric to the centre of ovressure, and also
excentric to the axls of deseent and to the canal.
This part comprises the greater part of the sineiput,
which has a longer radius of action and a wider cir-
¢le to describe than anv of the concentric parts of
the head. The head descends then towards the bottom
of the cavitv.until the lateral margin of the occiput
rests agninet the isehio-oubie ramus, and the sinei-
put overlaps the sacro-=ciatic ligaments ( OLSHAUSEN
1870) bv =28 much, in the latter instance, as two cm.
The head can then go no further until certain changes
have taken place. In ecertain labours, however, it
should be not=d that before the head reaches this
level it has met the resistance of the muscles and
other soft parts, especially the obturator internus
and the pubo-coccvgeus muscles which make up so much
of the thicknesgss of thé soft parts in the lower

part of the cavity. Theae museles are effaced by
direct pressure in a greater or less degree according
to the requirements of the head, which meanwhile 1s

‘undergoing/
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undergoing the changes that are aspout to be de=
seribed. In the most freauently observed course
of events, thp head ceases to descend at a not verv
precise level below that of the ischial spines. It
presses comparatively lightly ageainst the margin of
the left laecehio-puble ramus and comparatively heav-—
i1y over the right sacro-sciatie ligaments. Rotat—
lon cannot vet occur because the co-efficient of
friction is vet too high, due to the want of con-
formability of the appnosed surfaces. The eo~effi—
clent id lowered during a greater or less lapee of
time which comprises often the dowest part of the
second stage, bv a process of adaptive moulding, al-—
ready deseribed as the third movement of flexion.
The diameter of the head which is now arrested is
not strietly the oceipito-frontal, as mention=d in
the geheral outline of the mechanism, but more cor-
reetly an oblicue diameter of the head extending
from the left lower margin of the oceiput to the
right corner of the sineiput. No measurements

of this diameter exist, and the same mayv be said of
the most important diameter of the outlet which ex-
tends from the margin of the ischio—pubiq ramus to

the anterior third or the middle of the lower margin

of/
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of the great sacro-sciatic ligament. In neither in-
stance does the deficiency matter greatly, because
the differences between the occipito-frontal dia-
meter and the obliaue ocecipito—~frontal diameter of
the head on the one hand, and batween the presently
deneribed oblique diameter and the transverse dia-
meter of the velvies on the other are vprohably not
very great. The adaptation of the head at this
peripd to reduce the co-efficient of resistance con-
stitutes the =supreme funetion of the third movement
of flexion. ™e fact has been already recognised
and éorrectlv interoreted by LABAT (1881) and con=—
firmed by BERTHAUT (1907;3). As a result of the
Idiaﬁbnallv opvosing pressures, the anterior parisetal
ig displaced backwards, while the postefior varietal
retains verv nearly its original position. At the
game time the two parietals are displaced antero-pos—
teriorly relatively to the head, the ante:ior being
displaced towards the occipital, the vosterior to-
wards the frontal bone. Thege changes LABAT, by a
process of exclusion, clearly recognised as being due
to the necessity for internal rotation. ‘Thev had
already been described by DOHRN (1864) and others

but the cause was misunderstood. Tarther the late-—
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lateral aspect of the ocr.;iput is flattened slightly ;
while there is great comuresaion and depression of .
the sineiput, together with what is even more impor—I
tant a skewed distortion of the sinecipital region '
due to the faet that the reﬁiétance raised against
the anterior frontal bone is greater than that
raised against the posterior. These changes are i
compensated for bv a certain amount of elongation !
 of the head in the région of the centre of pressure
and the area of least resistance, constituting in .:
fact the main features of DOHRN'S shear. These
chéngés result gradually In an adaptation of the
apposed ' ~urfaces to one another which, together
with the effacement of the soft parts clothing the
pelvie walle, succeeds in reducing both the local
and the general co-efficient of friction, eo that

in time a given pressure is enabled to initiate the
movement of internal rotation. Thig movement, as
is well known, increases in speed as it vrogresses

- a circumstance which is due to at least three
factors. First, the co-efficient of kinetie fric-
tion is alwave lese than that of static frietion (it
is more difficult to start a body than to keep it

moving): secondly, the resistances grow less as

rotation/
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rotation proceeds: and thirdly, the head behaving
ags an elastic solid performs useful work in the di-
rection of internal rotation as the cause of the de-
formatlon ie removed: (one has only to depress a
eranial bone of a newly born child to realise the
force with which 1t springs back to its original
oosition). Inder the direction of pressure al-
ready stipulated, the major portion of the head
revolves around the axis of oressure with, however,
gome displacement towards the rigﬁt, while the sin-—
eiput sweevs bHnldly round towards the left until it
is clear of the sacro-sciatic ligament of the right
aide. At the same time, descent takes place and
for the first time the head presses heavily on the
pelviec floor. Refore internal rotation ocecurs,

it is alwave possible to pase one or two fingers
between the head and the floor. This enables us to
_realise that the floor is then supporting no pres—
sure and that the head is bearing uvon unyielding
~bony an& ligamentoue reaistances, and is only making
progress with the paine in oroportion to the thick-
ness of the soft parts lining the walls of the lower
eavity and lving between the head and the bones

and ligaments.
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The main agent in the rotation juét de—
scribed is the considerable overlép of' the sacro-
sclatic ligaments by the sineiput, due partlv to the
size of the head and partl# to its excentrie position
within the pelvis. T™e resistance arising from
the ligaments of the one =aide acts in a direction
inwards, vowards, and forwards. It is here necesg-—
ary strongly to deprecdate he view that these liga—
ments are not tense structures. Thev are not only

tense ad naturam ,but the tension is usually in-

creased in labour bv changes in the relative dis-
positions of the hones of the velvie girdle under
maternal control, fto which I have already alluded
(sectiony). Clinieally, thev are felt as broad
tense bands with at least the lower edge sharply
defined, and whenever the head overlaps one of these
bands the obstruetion can only be overcome by the
production, through the .ligament, of internal ro-
tation, or — and this is much more difficult - of a
further development of the second and third move-—
ments of flexion. On the other hand, when these
ligaments are absent, it is doubtful if any pelvie
structure remains capable of producing internal

rotation. In the often quﬂted case of LIHOTSKY'S

(1339)/
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(1383 ) these ligaments were absent, vet internal ro-

tation oceurred in the normal direction.

133, The resistance which the laft lateral as-—
,Daot$meatg with from the pubie ramus is peculiar in
the sense that, vwhile it offers some degree of resis—
tance before moulding has occurred to rotation in-
wards and forwards, it does not brevent in anv way

a backward movement of the occiput unless the head,
as a whole, has descendad to so desp a level that it
le virtually inpacted in a vertleal sense, meaning
that ihe head could not pass bhackwarda through the
transverse diameter of the lower cavity without, at
any rate, some complex and therefore slow alteration
of its mode of presentation. The residtance offered
by the ischio-pubie ramus is indeed so aiight, that,
were not uterine-axis oressure directed dovnwards

and forwards, or at all events at right angles to

the brim, nothing would prevent the occiput passing
backwards within the eavity. The sacro-sciatic
ligaments of the ovposite =ide would not then be able
to do so0; they would merely serve as a fulsrum or pi—
Vot on vhieh the head would be carried backwards.

On these clinical grounds and on exverimental evi-

dence/
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evidence I belisve that the anpropriate couples from
the opvosing resistances can only be aroused in the
normal case of the occipito-anterior pogition, and
therewith the direction of rotation secursd, by the
direction of the uterine pressurs. With it alone
rests the direction of internal rotation. hen
oressure 1s inclined dovmwards and forwards to the
brim rotation of the occiput readily occurs forwards:
and inwards.

SPIEGELBERG (1882) found that the head
gometimes changed in the cavity from the left occi-
pito—-anterior to the direet occipito-posterior
position.  AUVARD (1894) says that the left occi-
pito—anterior and the right oceipito-posterior
positions become direect occipito-nosterior in 1% of
eases. TRIBEMONT DESSAIGNES (1899) records that in
8007 births there were 44 in the direct occlpito-—
posterior position, of which 17 were originally in
the left occipito-anterior position. Hitherto, no
theory of rotation has accointed for these cases.

In them I believe the direction of uterine pressure
was inelined downwards and backwards to the brim and
carried the oceciput containing the centre of pres-—

sure backwards in long rotation, by a movement which

is/
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is similar to the long rotation of the head in tne

| oceipito—-posterior position, but in the reverse di-

rection.

That the long rotation of the head from
the left occipito-anterior position should be rare
is comprehenaible. The area of least resistance
lies in front, the head is in the most favourable
position and under the most suitable presentation
for the correcet direction of uterine force. The
turning movement will then have to be cearried out
against a orogressive resistance. The moment most
favourable to 1lts occurrence is at the end of the
first stage before the head has descended deeply
into the lower part of the eavity, and when uterine
pressure may be guiprisad into action in an erroneous
direction. But even then the chances are all in

favour of a readjustment of the axis of the uterus

‘as the second stage proceeds. Labours in which this

happens are by no means uncommon. The head which is
in the right obligue at the end of the first stage
rotates bhackwards nearly to the transverse diameter,
even when well flexed, and then as it steps deeper
recovers itself and rotates forwards. Such pheno-

mena are readlly explained by a primitive and vanish-
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vanishihg error in the direction of uterine vres—
sure . on the effect of the direction of uterine
pressure at right angles to the brim my evidence is
purely experimental. The production of internal
rotation by the pelvis is uncertain and difficult.
There is no tendenay, however, for the occiput to
turn backwards. The absence of a sufficiently di-
rective couple sometimes results in the resistances
causing an increase 1n'the movements of flexion so
that the cephalic diameters are reduced and the head
escapes from the pelvis without rotating. If the
flexional movemenf fails the head may impact in-the
cavity. ™e head in the occipito-posterior posit-
ions acts in a similar way when the axis of uterine
pressure is directed at right angles to the brim.
Otherwise, the mechanism of the ocecipito-
posterior positions depends on vhether flexion or
extension is present. When the sinciput presents
and contains the centre 6f pressure, the mechanism
of rotation is identieal with that of the left occi-
pito-anterior vposition, the short rotation which
occurs vhen the axis of pressure is inelined down-
wards and forwards beiﬁg really a rotation forwards
and inwards of the sineiput, as HART (1885) first

pointed out. The long rotation of the sinciput
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backwards, unrecorded so far as I am aware, will be
even rarer than the long rotation backwards of the
oceiput Tor the same reasons, and also owing to the
fact that the disposition of the head is less
favourable to long rotation by the greater diameter .

that is engaged.

£34. Vhen the occiput presents in the right

| occipito-posterdor vosition it tends slowly but sure—

. 1y to move downwards and forwards across the space
of the pelvic canal. At the same time the sinci-—-

| put is pushed upwards over the antero-lateral wall

. of the pelvis, and 1s greatly compressed and de—

' preased. The second movement of flexion progresses

| to an extent not witnessed in the left occipito-—

anterior position. The head becomes greatly

elongated to compensate for the deformities which it

is undergoing, and. in consequence it rarely if ever

| happens that the rotation of a well flexed head in

the ocecipito-posterior position is achleved through

| the pelvic cavity alone; the pelvic floor also comes

| into aetion and assists the other factors. As the

occiput is moved forwards, the sinciput necessarily

rolls on the antero—lateral wall of the canal, and

experiences/
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experiences a redistribution of the resistances,

to whieh it is exposed, In such a way that the re-
gsistances beéome progr=ssively greater on the an-
terior parts and progressively less on the posterior
parts of the sineciput. Thus the sinciput becomes
skewed In adaptation to the resistances to which it
is exposed, and in preparation for the movement whieh
it is about to make. The occiput likewise undergoes
a gkew distortion due partly to the lower part of

| the right lateral wall of the cavity, and vartly to
the resistance of the velvie floor. For although
the axis of pressure seeks to keep to the mesial
plane of the pelvie canal, it is not able consistent-—
'1y to maintain this position in a movement such as
1ohg rotation, and so the oceciput becomes exposed to
lateral pressures. The oceiput is earried forwards
into the anterior part of the canal by degrees,

short stabbing pains with equally sharp recoils
being more effective than a succession of long sus-—
tained powerful pains. This feature of long ro-—
tation I found exverimentally to be as equally neces—
sary then, as it is believed to be essential in
labour from the freauency of its occurrence, and the

good results that follow from it.

/
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So far it is not strietly correct to speak
of rotation. One ought to refer to the transit of
the oceciput across the pelvic cavity. Rotation
theoretically sets in only when the occiput reaches
the anterior segment of the canal, but in prac-
tice the transit of the oceciput and the rotation of
the head are more or less confluent. Hence it will
always be more convenient to speak of long rotation.
When the occiput reaches the end of its transit, the

sineiput partly as a ne plus ultra and partlv as the

result of the reduction of the local co-efficient of
frietion by adaptive moulding, glides downwards and
backwards in a long slant across the left lateral
wall of the velvic cavity, and is finally swept back-—
wards .and inwards towards the middle line of the
cavity by the left sacro-sciatic ligaments. From
the moment when the sinceiput begins to move backwards
the oceiput spins around its axis - the axis of
pressure, and the spinning movement does not cease
until the sinciput reaches a position symmetrical

to the pelvis. This spinning movement, as in the
1éft occipito-anterior position, is associated with
very little lateral displacement. In opractice,

as I once more reveat, the transit and the rotation

are /
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are not separated. The one merges in the other,
but in most instances it is possible to point to
the transit of the oceiput being In progress before

true rotation begins. The distinetion is analytie

and. represents one view of the long rotation complex.

Long rotation, as it is clinieally observed

often takes place with lightning-like rapidity: as

- often it is slow and laborious. In either the one

form or the other, I believe on exverimental and
clinical grounds that the explanation of long ro;
tation is incomplete without reference to the di-
rection of uterine pressure. Long rotation occurs

by a pelvie mechanism only when the direction of

| pressure is inclined downwards and forwards to the

plane of the brim; and by any mechanism only when
pressure has that direetion, or is directed at right
angles to the brim. Many hold the view that a
resistant pelvic floor is always able to forward
the oceiput in long rotation, provided there are no
extrinsie disabilitles. It must be remembered

however, in order that delivery may occur, that the

' Pressure must always be stronger than the resistance.

Both the pressure and the resistance have a direection,

and the direcetion of the stronger pressure will tend

to/
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to overweigh the direction of the weaker resistance.
And so, if the preésure and the resistance are not
operating towards the same end, the chances are that
the pressure wins.

short rotation of the head in the ocecipito-
posterior position is a mueh commoner event than the
long rotation of the head from the ocecipito-anterior
position, and a large number of statisties are avail—
able to show its frequenecy. Some of these are given

in the foliowing tables.

TABLE.
FREQOURENCY OF SHORT ROTATION IN LABOUR.

( ALL POSITIONS).

AUTHOR. . FREQUENCY. . NUMBER OF
; OBSERVATIONS.

HECKER (1881) 1 in 68. 17,400.
KEHRER (1859) 3 in 99 84,653
NAGEL (1910) 1 in 97 30,914,
DESSAIGNES (1399) 1 in 182 8,007.
BIDDER (1384 ) 1 in 187 29,800,

v WEISS (1892) 1 in 192 19,000,
SINCLAIR & 1 in 417 13,748.
JOHNSTON ( 1858 )

HARRAﬁ (1907) 1 in 28 41.,800.
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TABLE.

FREOQUENCY OF SHORT ROTATION IN THE OCCIPITO-

POSTERIOR POSITIONS ONLY.

VARNIER (1900)

AUTHOR . FREOUENCY NUMBER OF
OBSERVATIONS.
QUIEREL (1908 ) 1 in 2+5 40.
RICE (1912) 1 in 2<5 400,
SENTEX (1872) 1.3dn 4
MILES (1887) 1in 4-4 Sidow
COLES (1899 ) 1in5 30,
NAXGELE, quoted
by MUELLER (1898) 1in 8
BATAILLARD (1889) 1 in 8+5 400.
DUBOIS,quoted
by MUELLER (1898) 1 dn 18
PETERSON ( 1907) 1.in 18 5000.
| LEISHMAN (1864 ) 1 in 25
WEST ( 1857 ) 1 in 33 2585 .
STOLTZ (1826) 1 in 50
| VALTORTA (1912) 1 in 50 674.
1 in 52 311.

While the tables indicate a comparatively

high rate of frequency of malrotation, 1t will be

observed that the discrepancies in the results of

the authors are re latively enormous, even when the

total/
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total number of observations are great. The infery-—

.ence to be derived from these differences ig that

a fresh collection of data is required (if it has
not already been done), such data to include only
labours observed from the beginning and. allowed to
take a natural course.

I have already referred to the anterior

‘rotation of the sineiput when it is presenting in

the oceipito=poaterior vosition. If, however, the
head is well flexed so that the vertex presents in
the same position, short rotation may occur.
Various reasons have been advanced to account for
this circumstance. These T shall refer to later.
In the mechanism, the occiput instead of travelling
forwards, rotates by a spinning motion backwards
and inwards, there being no immediate compression
and depression of the sineciput. The main pelvie
factors are the resistances of the antero—léteral
and postero-lateral walls (sacro-sciatic ligaments)
operating on the excentrically placed head. I be-
lieve both from observation and by experiment that
in these caseé the factor which primarily and some-—
times ultimately determines short rotation is a mis-

direction of uterine pressure downwards and back-

wards/
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backwards. No other factor that I am aware of ex—

plains the circumstance.

£135. - It is clear from the history of the mechan—
ism that two forms of perineal rotation are dis-

' tinguishad. It is convenient .to adhere to the dis-
| tinetion, thoﬁgh the differences between the two
forme are more those of degree than of kind. In
fhe mechanism of perineal rotation described by HART,
one half of the sacral segment meets the more depen—
| dent part of the head before the other half comes
into touch with that portion of the head which still
lies at a higher level. The resultant of the first
. half acts, according to Dr. HART, parallel to the
anterior segment or to the pubie ramus. This,I-
take to mean forwards and inwards. Rotation is
éompleted before the higher vole of the he2d reaches
the floor. That is a necessity. If the whole
head was on the floor before rotation was finished,
then assuredly the rotation would be reversed, and
the head would take up a transverse position within
the pelvic canal. This untoward circumstance, if
it were to havven, would be due to the implied simi-
lar action of the two halves of the sacral segment,

and/
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and to the greater effect of a resistance aeting on
the sinciput than of that acting on the oceiput.
Without calling upon physical considerations as a
proof, we know that leverage exerted on the sineiput
ie more éffective than leverage exerted on the occi-
put, and we demonstrate the fact every time we ro-—
tate the head by hand. Hence it follows that the
mechanism, described by Dr. HART, in order to be
effective must depend on a perineum so rigid that it
eannot be easily distended, until at any rate ro-
tation is complete. That limitation implies that
gome other form of movement must be apovlied to the
head if rotation i=s to occur, and that can only be
forwards or backwards. Naturally the opvortunities
in the normal pelvie canal and with the normal head
are limited for forward and backward movement.
Another circumstance which militates against the
universal applicability of HART'S mechanism is the
relative nearness to the centre of pressure of the
area of the hesd acted upon by the pelvie floor.
That has to be taken into account along with the
other existing possibilities, in consideration of
the axiom that a turning force is effective in pro-
portion to the radius of its action. I do not

doubt /
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doubt the existence of HART'S mechanism: I auestion
HART'S theory of its aetion. The learned writer,
while denying the influence on rotation of the bony
pelvis as a whole, grants to the anterior pelvie
wall an importance dependent mors on its position
than on its shape. As we shall see, the anterior
pelvie wall is more important to the mechanism of
the rigid pelvie floor than DR. HART admits.

If we imagine tﬁe lower surface of the head
to be divided bv a mesial and bv a transverse line,
we have then four areas or quadrants, a left anterior
and a left vposterior, a right anterior and a right
posterior, assuming the head to be in the left
ocelpito—-anterior vosition. If the head is applied
to a tense rubber sheet so that contact is made with
the left posterior quadrant, and pressure is made
dowvnwards and forwards through the same cuadrant,
rotation takes place into a position corresponding
to the anterb—posterior. If now pressure and con—
tact are transferred to the anterior quadrant, ro-—
tation takes place into a transverse position. It
can be demonstrated, however, that when the centre
of pressure and the area of contact lie in the same
quadrant, more force is required to produce rotation

than/-
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than would be the case if they were separated. Sup—
pose then that the area of contact lies as before in
the left posterior quadrant and the centre of pres—
sure in the left anterior ouadrant, the head being
supported anteriorly by a vertical flat board.

With pressure directed as before a new phenomenon
appears — the head rotates into a transverse position.
If however a curved board clasping the curved anter—
ior (in a pelvic sense) aspect of the occiput be
substituted for the flat board, rotation takes place
into an antero-posterior position when the area of
contact, the centre of pressure, and the direction

of pressure are precisely as in the preceding test.
The deduction which seems warranted from these ex—
periments is then that the form of the anterior pel-
vie wall is as imvortant as its position, and not as |
Dr. HART asserts the form less important than the
position. Probably no form oi perineal rotation ever
occurs ﬁithout some part of the bony pelvig coming
into play. As we have seen, the presence and form
of the anterior pelvic wall modifies and even alters
that direetion of rotation which would have been
produced by the direction of pressure and the pelvie

floor alone, and similar considerations from the

bony/



584,

bony’ pelvis apply to other perineal rotations, as
PARAMORE (19092) has been careful to obeerve. It
may be objected to the foregoing that in rigid
perineal rotation behind the anterior wall one of
the descriptive features has been sacrificed in or—
der to secure one form of movement (descent) essen—
tial to rotation. At first sight the objeetion
seems valid. But there apvears to be a substantial
difference between the give of a rigid perineum
under intrs-pelvic conditions and the saggy trough-
formed depression of a relaxed perineum. A rigid
perineun is able to give to some extent without be-
coming a relaxed perineum and without allowing the
higher portions of the head to come into contact
with 1it. If it were not able to give to some ex-—
tent, it would cease to be a perineum from the mecha-
nical point of view and ought prooverly to be referred
to the pelvis.

These considerations then tend to limit
the funetional value of the rigid perineum as a soli-
tary rotator, but they do not deny to it mechanical
importance altogether. Me special value of a rigid
perineum arises when long rotation is slowed or
failing. Fven though the direction of pressure is

correct/



correct, the amount of pressure may be deficient, or
the general resistances experienced by the head may
be greater than usual. Then a rigid perineum aects
in two ways which are concordant. First, it adds
an extra resistance whieh from the direction of
pressure is corrsetly reflected in the proper di-
rection of rdtation and secondly, by its rigidity

it prevents or restrains the head from descending too
deeply and thus becoming impeded by the narrowing
pelvis before passing through the important trans—
verse plane. |

A rigid perineum is able to produce long

rotation even though the direction of pressure lies

at right angles to the brim. But the mechanism is
slow and iaborious; there is mueh greater strain on
the pelvic floor; and the applications of .pressure
must have a distinet to and fro character, as indeed
is the case in labour. Thus under experimental
econditions a long rotation which cannot be produced
by the pelvis owing to the pressure being directad
at right angles to the brim, will still probabl¥y
oceur through the mediation of the perineum. In
experiments, the rigid perineum is unable to pro-—

duce long rotation 1f the pressure is inclined down-—
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downwards and backwards to the brim. The oceiput
travels backwards and inwards until the head has as—
sumed an antero-posterior vosition. That is to sav,
the rigid perineum, or indeed any perineum, has no
constant direction attached to its reflected force.
The direction depends upon, and varies with, the
direction of pressure. It is true that the pelvie
floor may become so inclined from the superjacent
pressure, that a forece whieh is ineclined downwards
and backwards to the brim is eventually inclined
dovnwards and forwards in relation to the floor.

But the invariable occurrence of short rotation

speaks for two factors, first, the ultimate influence

of the pelvie walls on all rotations, and secondly
the relative incapacity of the pelvic floor to deal,
as one might sav, properly with the obliaue oceci-
pito-posterior position, when a maldireetion of
uterine pressure co-exists. The circumstance
~appears to be due to the relative instability of
I the oblique position. The mere act of depressing
| the floor under these circumstances invokes short
rotation, and it is not until the head 1is placed

symmetrically within the pelvis and becomes there-

fore /
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therefore relatively stable that the pelvie floor is
. able to operate in the direction of forwarding the
_oceiput. As in the case of pelvic rotation, so
| also here I believe a misdirection of uterine pres-—
sure downwards and backwards to the brim is the
cause of the perineal short rotation of a well .
' flexed head in the ocecipito—posterior position.
As regards a purely velvie floor rotation
it is important to record that under a suitable di-
rection of pressure the experimental floor is able
to produce the complete long rotation of the ocelput
forwards or backwards Trom the right occipito—poster—
ior and from the left occipito-anterior position in-—
:dependent of all other factors such as' the walls of
the pelvis, and it is also interesting to note that
Irﬁore fores is not reaquired fo carry out long rotation
;than short rotation. All that is necessary is that
in the former the force must operate during a longer
time than in the latter. More force is reauired
| experimentally in the pelvic eanal than On the peri-

neum, and more is required for both than in the

‘pelvic canal alone.

!556. The second form of perineal rotation is
|

that/
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that associated espscially with the names of RITCHIE
(1865) and HILDEBRANDT (1866) and also entering, as
I belieie, into PARAMORE'S (1909a) theory of rotation.
It is a relaxed perineum into which the head sinks
as into a gutter whose long axis is directed antero—
posteriorly and whose incline trends dovnwards and
forwards towards the outlet of fhe canal. It has
fréquently been assumed that the head must adapt

its long axlis to the direction of the gutter, and
not only that but it must, when in the obliaue ocei-
pito-posterior position, perform long rotation in
accordance with the resistances to which it is ex-
posed. I believe there are no adequate grounds

for these assumptions. PARAMORE‘E contention that
the pelvie floor is Iinecapable in itself of producing
rotation demands further proof than PARAMORE has
given it, in the face of mv experimental results.
PARAMORE admits the floor to form a gutter. This
gutter has its sole function in pressing the ocei-
put of the well-flexed head forwards towards the
outlet . The sinoipﬁt falls into line behind the
oceiput becéuse the pelvic diameters decrease trans—
versely and increase antero—posteriorly as descent
takes place. ‘So that in one sense PARAMORE may be

said/
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sald to postulate pelvie rotation, and in ancther
really not to have got any further forward than

HODGE (1864). But PARAMORE states that rotation

is taking place while the verineun is being disten—
ded, and as the perineum is a gutter whose lateral
walls necessarily continue the slope of the later:s.
pelvie walls, it is Impossible to see how they ére
not eaqually able to produce internal rotation as
HODGE suggested. And indeed, I hazard the guess
that the.rotation vhich, for PARAMORE, is the most
freguent is really more perineal than peivie.
PARAMORE 3lco postulates as a function of the pelvic

floor the provision of a point d'apoul or central

fixation point on vhich the head rotates . This is
unnecessary. In a model canal, designed to give
affect to the changes in the pelvie diameters, ro-
tation occeurred in the absence of a pelvie floor,

and therefore of any perineal fixation pecint, as com-
pletely as when the floor was oresent and with less
effort. It is, however, a fact that a gutter—shaped
floor will under exverimental conditions cause internal
rotation. And when the natural mechanism i;j%rodnged-
as closely as possible, the pelvic floor furnishes a
central fixation point for the production of rotation.
But a pgutter—-shaped floor camnot determine the direct—

ion oi that rotation. When however the direction of

rotation is otherwise determined. a gitter-shaped floorwill
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broduce long and short rotations perfectiv well in
the entlre absence of a pelvis. PARAMORE ha§, how—
ever, done good service in redirecting attention to
the form of head - a factor which has been wéll—
nigh forgotten in recent vearnings after a plastic
head and a featureless canal. PARAMORE showed that
in a preponderating number of heads, even when the
sub-occipito-bregmatic diameter is engaged, the dis—
tance of the sincipital pole from the axis of pres—
sure is still aporoximately twice that of the oceipi-
tal pole from the same axis, and rightly attributed
the rotations he described to the influence of the
registancesg on the sineciput. As in the pelviec
cavity =o also on the relaxed perineum, the diameter
of engagement 1is one and the diameter concerned in
rotation is another. And owing to the greater ob-
licquity of the relaxed perineal rotative planes, as
eompared-with the pelviec rotative planes, a head
which is engnged by the sub-oceipito-bregmatic
diameter may still present the occipito-frontal
diameter to the plane of rotation. As it haopens,
however, in most of these cases which have egcaped
pelvie rotation moulding of the head has already pro-
ceeded. to a considerable extent, and the second
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'movement of flexion may have developed to more than
the ordinary degree. In conseauence, the sub-ocei-
.pito frontal diameter presents little if any differ—
!enca from the sub-occipito-bregmatic, and the most
' 1likely plane of rotation is either the occipito-
Ibregmatic or the occiplito-mid-bregmatic-frontal, the
'effectiveness of the one or the other depending on
the degree of the precedent flexional movements.
These dlameters are smaller than the oceipito-frontal
and, unless the head is verv large, or the pelvis
verv small, are probably inadeaquate for a pure pelvie
‘rotation, or at anyv rate for more than a partial pel-
‘vie rotation. Even under these conditions the dis-
Itance of the bregma from the axis of pressure is
Igreater than that of the occipital pole from the same
‘axis, and the two points are not equivalent in pro-—
queing internal rotation.

over the occiput on a relaxed perineum admits of
| .

The greater rotative power of the sinciput

ready illustration. In the left occipito-anterior
Iposition we saw that, when contact was made with the
rigid perineum through the left anterior quadrant

of the head and pressure was directed downwards and
forwards through the same area, that rotation of the

head /
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head took place into a transverse position. If now
exactly the =same arrangements of pressure and re-—
sistance are effected on a relaxed perineum, the
head rotates not into a transverse position, but into
an antero-posterior position. This holdé good with
all possible combinations of pressure and resistance
on a relaxed perineum. The head always rotates ul-
tiﬁataly into an antero-posterior position - never
into a transverse position. The mechanics which
underlie these various movements are I believe as
follows. On the rigid perineum, when rotation took
place into a transverse vosition, the direction of
the resistance acting on the left anterior gquadrant
was inelined outwards and to the left in the begin-
ning. Ag rotation proceeded the inelination les—
sened and when rotation ended with the head in a
stable transverse position, the direction of the
resistance lay in the same sagittal plane as the di-
rection of pressure. On the relaxed perineum the
direction of the resistance on the left anterior
auadrant was similarly inelined, but owing to the
faect that the sinciput was also evoking a resistance
from the perineum, the expected rotation did not take

place. The direction of the resistance acting on

the/
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the sinciput was also inclined to the left, but being
on the opposite side it was also inciined inwards
and tended to drive the sineciput towards the mesial
plane. Now 1f the occipital resistance had been
the greater, the expected rotation into the trans—
verse position would have proceeded; if the two
resistances had been equal no rotation would have
occurred; the only other explanation then that <ug-
gests itself is that the resistance acting on the
sineiput was more powerful than that acting on the
oceciput and succeeded in placing the head in the
antero-posterior position, and the reason why is ex—
plained in accordance with the knovm physical law
depending on the relative lengths of the radil to
which I have already referred. The explanation
given here is no doubt open to the objection that
the oval form of the head during perineal rotation
is not proven. SELLHEIM certainly denies it. on
this matter I have no more evidence to offer than

is accessible to everyone, and once more I decline
to accept the observed form of the head at the outlet
of the vulva gg necessarily corresponding to the
form existing before and duriﬁg internal rotation.
But in any case I can afford to view the situation

calmly/
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calmly, beoéuse the rigid nerineal rotation is inde—
vendent of the form of the hesad. A perfect sphere
will be rotated by the rigid verineum in the ap—
propriate direction. But owing to the extreme
nearness of the area of contact between the head and
the floor to the centre of pfessure, the rotative

- .moment 18 relatively feeble and may fail altogether
if the general co-efficient of frietion is relatively
high. Also 2 relaxed perineum may operate in the
same manner as the rigid perineum on a rotund head,
but here the resgistanee developed is likely to be
inadequate.

Thus it is esrtainly true as is the general
opinion that a relaxed perineum can rotate the head
and will eventually place the head in the antero-
posterlor position. But nothing so far has been
conveyed of the manner or the direction in which
that end is reached.

This I believe depends on the direction
of uterine pressure, and evervthing I have written iﬂ'
this connsetion regarding pelvie and rigid perineal
rotation applies with equal force to relaxed perinea;
rotation. As with the latter, the relaxed perineum
is eapable eventually and laboriously under experi-

mental /



experimental conditions of producing long rotatioh
of the head from the right oceipito-postsrior poait—
ion when pressure is directed at right angles to

the plane of the brim, and is unable to do so when
pressure is inclined dovnwards and backwards to the

brim.

§£37. "henever all these factors fail, rotation
may stlll be produced by the pubie arch. This is
the rotation of KIWISCH and BERTHAUT, and is I think
the explanation of rotation at the vulvar outlet,

- rotation in the perineal strait (LACHAPELLE 1821),
aﬂd of SELLHEIK'S rotation. Pubic areh rotation
depends, as BERTHAUT points out, in the interaction
of the pelvie floor and a lateral pelvic arch. lore
closely considered the oval form of the head and

its excentric position relative to the canal are fac—
tors of importance. The oceciput is pressed forwards
along the mesial plane of the canal and the pubiec
arch of the one side catches the excentrically
placed sineciput and forces it towards the middle

line of the canal. That is the case in the left
occipito—anterior position. In the right occipito-

posterior vosition the sinciput first meets the arch

ot/
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of its own side and is restrained, while ths occiput
is pressed forwards through the pubice aren and the
ginelput gradually falls in behind. In the majority
of labours the pubic areh does not function as a ro-—
tator: rotation has already occurred. In others it
is rendered inoperative by the changes which ocecur

in the head through the movement of extension and
which, as will be shown later, tend to destroy the
oval form of the head.

In the pelvie and perineal rotations the
head rotates before it changes its direction of ad-
vance . I admit that this view does not aoply
strictly to relaxed perineal rotation, but in this
last mechanism the rolling forward movement has not
proceeded to a great extent when rotation is oceur-
ring. In pubic rotation on the other hand the
head has greatly changed its direction before rotation
oceurs, and the change has a great influence on the
effects experimentally observed of the direction of
pressure on the direction of rotation. Bv the
great change of direction to which the head has sub-—
mitted, and also by the fact that however one mav
| change the dirsction of a body one cannot thereby

alter the direction of the force which i=s applied to

it/



it - a fact clearly recognised by DUNCAN (1868 ) and
rforming vart of the mechanical basis of the axis—
traction foreceps - the pelvic floor is more advan—
tageously situated to nullify the effect of a mis—
‘direction of uterine pressure, and it is not possible
to show the same invariable consequences of a mis-
direction as is the case under p2lvic and verineal
-rotation. Still the same effects such as short
rotation are witnessed. The variable factor ap—
pears then to be the degree of resistance in the pel=-
vie floor. But there 1s one result of constant
occurrence and that is that under a misdirection of
pressure there is alwave a much greater burden on

the pelvie floor than there is when pressure is

ineclined downwards and forwards at the brim.

§38. The average of thirty average measurements
of the transverse diameter of the bony outlet is
111°*3 mm. (see Section I). The figure agrees very
closely with ZWEIFIL'S estimate of 1105 mm. and
probably comes near to the truth. The average

from seventeen average measurements of the oblique
diameter is 116°5 mm. From this ZWEIFEL'S figure of
105 mm. diverges considerably. Fortunately ths

oblique/
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oblique diameter of the outlet doss not matter eo
mach, for as I have shown the diameter of importance
at the outlet is one lying verv near ths ‘ransverse.
Accepting 6°5 mm. as the minimum value of the roft
parts at fhe outlet we have approximately 105 mm.

as the length of the transverse diﬁmeter of the out—
let. For the gecurrence of pelvic rotation with
the head in the left occipito-anterior vosition, or
in the right occipito-posterior (bregma presenting)
it is necessary that the dimensions of the rotative
plane of the head should not be lese than 105 mm.,
and in order that rotation may be completed by the
pelvis considerably mdre. The usual rotative plane
in these positionsg ig the oceinito-frontal which
according to FARABEUF and VARNIER, (1821) averages

120 mm. before rotation. Theae figures give an

1 overlap, not in a horizontal but in a confliuent di-

reetion, of 15 mm. which is amply sufficient to
produce and complete internal rotation when the di-
rect converging course of the sacro-sciatic liga-—-
mente is concidered. An overlap of 15 mm. agrees
well with my clinieal findings. At the anterior
angle of the sinciput, vhen the occipito~fron£al

is the rotative plane in the left occipito-anterior
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position, I generally find by tactile estimate
an overlap of 10 to 20 mm. More often it approach—-
es the latter figure. That is to say, the sinciput
: extends by 10-20 mm. bevond the lower and internal
margin of the great sacro-seciatic ligament which can
be felt as a sharply defined edge. "nen however
the sub-occlpito bregmatic diameter is engaged the
plane of rotation is the occipito-bregmatiec. The
average measurement of the former before rotation
( PARABEUF and VARNIZR) is 95mm. The occipito-breg—
matic will be greater, but it is doubtful if it often
apprecisbly exceeds the transverse diameter of the
outlet of the canal. In the extended occinito-
posterior positions the fronto-lambdoidal diameter
here corresponds to the ocecipito-bregmatic and may
. be ofsinilar length. So that we have so far as
| internal rotation is concerned two groups, an occi-
ipito—frontal group and an occipito-bregmatic. The
' former I think comprise the majority and are rotated
by the superior portion of the pelvie canal: the
latter which are in a minority and along with those
heads in which the oceipito-frontal diameter falls
to or below 105 mm. escape pelvic rotation altogether.

| Pinallv there is a small section in which the occi-
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ocelpito-frontal diameter slightly exceeds 105 mm.
but not more. The heads belonging to this section
are rotated partly by the pelvis and partly by the
pelvice floor. In the flexed ocecipito-posterior
positions purely pelvie rotation ean hardly occur

though FRITSCH (1875) held that two fingers e¢an be

| passed under the head during rotation. In this

position the head becomes greatly lengthened and

the protuberant occiput probably in most cases
atrikes and is affected by the pe;vic floor. The
plane of rotation here is the ocecipito-frontal not-—
withstanding the great exhibition of the second move—
ment of flexion, because the pnlane of rotation is
correspondingly oblique. It is also necessary to
observe that though the occiput strikes the floor

and is affected by it, rotation is able to proceed

as well without the intervention of the floor, namely
when the axis of pressure is inclined downwards and
forwards to the brim. In ordinary examples of long
rotation fhe influence of the pelvie bones is con—
siderable. Hypothetically one can only absolve the
bones when the head is so small that the centre of
pressure is able to maintain itself in the mesial
plane of the pelvic canal and the sineiput is unin-

fluenced/
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uninfluenced through the scft parts by the bones.
And even under these conditions it would be diffi-
cult to deny the possible existence of s couple de-—
rived from the soft parts fairly high within the
superior portion of the canal, while long rotation

was apvarently being produced solely by the ovelvie

floor.

£39. The factors of internal rotation in presen—
tations of the face, are similar to those valid for

. vertex presentations. When the movements of exten-—
sion comparable to the movements of flexion in head
presentations have occurred the c¢hin contains the
centre of pressure and rotates as a rule forwards

and. inwards. Thé chief interest from the present
point of view lies in the asserted greater freacuency
. of long rotation in face than in head presentations.
Incidentally it appears that the mento-posterior
positions are more common than the mento-anterior
(HOML 1834, SCANZONI 1853, SIEBOLD 1859, SPUNDLY 1869,
HOFFHEINZ 1885, REED 1905) and hence though all face
presentations are rare it would be an advantage on
that account alone for long rotation to be falriy
certain of occurrence. short rotation is of rare

occurrence /
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occurrence accoerding to NAEGELE (1819), BRAIN (1857),
TYLER SMITH (1858), HODGE (1864), HICKS (1865), Nagmy

i
(. by sigwart 1908), REmD (1905), snd GALABIN (1910}

VOLLAND (1897) cobserves thst if the position orce I

reaches the transverse dismetsr of the cavity long
rotation ususlly FPollows syontansously, while
GATARIN (1910) notes that though short rotation may ‘
b2 vroduced partially (due to incomplete extension) |

the hesad rarely remains in the mento-posteriocr

pogition. REED, however, records that in 75 csses
no less than 17 remsined versistently mento-vosterior.
In America the percentsges of short rotation in the |
occipito—postariar positions are slso higher than
in Burops. But they are not higher than the 22-7% |
of short rotation in the face prasantayianslracordr
ed by REED. The circumstance remcves the serious ‘
difficulty of having to sccount for the allsged
greater frequency .of long rotation in these fsce
presentations — a difficulty which nc mechanieal
factors present in these vresentations are adecuate
te overcome. The fronto-mentsl dismeter messures
only 8 am. (TARNIER and CHANTRREUIL 1882), the sub-
mento-brepgmatic only 9'5 cm.. (PABRE 1910). In the
oceipito-posterior positions smallness of the dia-
meters of the he=ad sre not usually held to Ffavour

long rotations. In face presentations the engagement
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of the large sterno—occipital diameter, if it hasg
any effect at al;, ought to favour short rotation
rather than otherwise. According to HIRST (1900)
the chin has diffieculty in descending as far as the
pelvic-floor, and long rotation may in this way
be hindered. Further the chances of rotation being
absent, imperfect, or anomalous are considerable,
as I shall have ocecasion to show. HODGE (1864)
CASEAUX (1876 and earlier) and AUVARD ( 1894) en-
deavoured to exnlain part of the difficulties in
the mento-posterior positions by drawing attention to
the apparent necessity of the simultaneous entrv'of
the thorax and the occiput into the cavity of the
pelvis, and which would necessarily operate by re-—
straining the descent of the chin. Here also the
pogition is not very clear, as REED points out that
the average length of the neck from the chin to the
sternum (in 50 children) is 8:75 cm. while the length
of the lateral wall of the pelvis does not exceed
9 em., and hence deep engagement may auite well take
place.without the necessity arising for the thorax
and oceciput to enter the brim together. The level
at which rotation takes place in presentations of the

face is generally held to be lower than that avoly-
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applying to head presentations.  BRAUN ( 1857)
SIEBOLD (1859), HICKS (1865), and SIGWART (1908)
place the usual level of rotation on the floor.

In one of HICKS'S cases the root of the nose was
visible at the vulva when rotation was taxing place.
The contrary view is held by GONNET ( 1907) who found
rotation to oceur earlier, that is, in the inlet orx
the cavity of the pelvis. The dimensions of the
lower dimneteré which I have just quoted indiecate
pelvic floor rotation as probable in presentations
of the face. The head is however, much lengthened
vertieally and éhe greater bulk of the cranium lies
at a high level so that it seems injudicious to
attribute entirely to the pelvie floor a rotation
which may really have its main faetors within the

pelviec cavity. ind it may be that the deep descent

of the head antecedent to rotation is connected with -

the engagement of the perhaps larger head diameters
in the lower part of the pelvie cavity. The noto-
rious delay in labour does not appear to arise from
the cephalic diameters being too large nor from dy-
stoela resulting from the engagement of the sterno-
occlpital diameter. A similar tardiness in descent

is observed in anencephalic monsters and also in

breech/
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breech presentations. None 6f these appears to act
well as a dilator of the canal and in the face presen-
tations the difficulty of producing further exten-—
sion ( KALTENBACH 1391) doess not aquickly favour the
excentrlie movement of the centre of pressure. As I
believe that the direction of pressure influences or
determines the direetion of rotation in face presen—
tations as mueéh as in head presentations it is in-
teresting to note that CASEAUX who held the direc-—
tion of uterine pressure to be variable and indeter—
minate writes specially in ceonnection with these
presentations that, when pressure is directed at
right angles thfough the bhin to the floor, no ro-
tation occurs; directed downwards and backwards,
short rotation occurs; directed downwarde and forwards
long rotation follows. CASEAUX, however, gave no
explanation of the variability of the direction of
pressure, or rather of the freauency of its specifie
variability. In thies respeet, I can see no reason
to separate presentations of the head and the face
so far as the factors of long and short rotation are

concerned, and they will be considered together.

f£40. If the head in a forehead presentation is

stable/
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stable so that the presentation remains a forehead,
the mechanism of rotation does not appear to differ
in its course or in the factors of its occurrence
from that of the other presentations. The first
forehead position is stated to be the commoner of
the two ordinary positions. In LANGERHANS'S fPive
cases (1877) four were in the first vosition and one
in the second. In BAVER'S (1885) five cases the
same proportione were observed. According to

v HELLY (1861) and HILDEBRANDT (1865) the entry is
in the transverse diameter of the inlet, and the
face comes forwards in internal rotation. The ro-
tation forwards of the c¢hin is the rule also forl
MANGIAGALLY (1884), BUDIN and POLOSSON (1892), and
LEO (1906). HILDEBRANDT aquotes BUSCH that rotation
may take place pbgteriorly, as it happened in the
case deseribed by RASCH (1885) and that of LEO.
HUETER, according to HILDEBRANDT, has found rotation
not to ocecur, delivery taking place in the trans-
verse diameter of the canal, whieh is also v.HELLY'S
alternative mechanism. BELUZZI (1884) holds the
unigue position that rotation forwards of the chin
is dangerous in forehead presentations. FOLLOSSON

saye the anterior fontanelle is the centre of the
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presentatlion, and quotes BUDIN to the same effeect,
and who added that descent of the forehead occurred.
HANGIAGALLI exoressed a simllar view. But POLOSSON
holds the occiput to deseend. The occipito-mental
diameter is not engaged in the pelvis, the mouth
opening at an early period as was recognised by
HENRICIUS (1885), POLOSSON and others. FABRE (1910)
gives a good photograph of a c¢hild's head born in
forehead presentation. The appearance of tﬁe face
bears a remarkable resemblance to the tearful attitude
but the child, it is stated,is not erying. The
diameters engaged, according to POLOSSON, are the
fronto—-sub-ocecipital, the naso-oceipnital, and the
mepto—sub—occipital, with a maximum dimension of

12 em. unmoulded. The main diameter engaged 1is
therefore not greater.than the fronto—ocecipital
diameter of an average head presentation, but is
conqiderably greater than the usual diameter en—
gaged in that presentation,the fronto-sub-occipital.
The descent, rotation, and delivery of a stable
forehead presentation therefore becomes as AUVARD
has it "un veritsble tour de force de la Nature", and
probably it does not occur unless the head is below

the average size. The forehead contains the
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centre of pressure and is rotated forwards in the
majority of cases. As I have auoted a recorded
case to show, the forehead as the presenting part
may rotate backwards in long rotation. Sfuech a ro-
tation 1like the long rotation of the head in the
left occipito-anterior position, is explained only
by a direction of uterine pressure downwards and
backwards to the brim. The chances of observing
forehead presentations to the end are remote. In
SOLOWIEFF'S (1888 ) 18 examples only onc ended a
forehead presentation. According to this author a
wide pelvis or a small head is essential to the

Stability of a forehead presentation.

f£41. The entry of the head in the direct antero—

posterioriposition is decidedly rare. It was, how-—

'ever, well known to some of the older writers such

as BAUDELOCQUE, NAEGELE, BOIVIN, and SCANZONI, and
more recently to RAMSBOTHAM, HODGE, RADFORD, and
STEPHENSON (1880) (fide MUELLER (1898), MCKERRON
(1899)). The position mav be either anterior or

posterior, and it has been observed in head, face,

~and breech presentations. In head presentations

flexion to an extreme degree appears always to be

present /
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present. © Of the direct oceipito-anterior positions
NAEGELE had two, MOKERRON two, LIEPMANN (1910) two,
LIPSKY (1911) one, v WEISS (1912) seven, and NACKE

(1913) two. Of the direct occipito—posterior

' positions CASEAUX had one, MUELLER (1898Y three,

NACKE (1909) two (1913) one, LIEPMANN five, TRAPL
(1910) one, LIPSKY one, v. WEISS four. PANKOW (1913)
had fourteen (out of 4000 deliveries) of which more
were direct occipito;anterior than the converse.

0f face presentations PANKOW had one and VOGELSANGER
(1207 ) one (direct mento—posterior), while PANKOW
had the one example in breech presentation. Spon-—
taneous delivery occurred in nine of these cases,

according to my notes, namely, LIEPMANN3Z 0.A., v.WEISS

. 5, and VOGELSANGER'S face vresentation.  Spontan—

eous delivery also occurred among LIEPMANN'S five
direct ocecipito-posterior cases, and according to

the reference many of PANKOW'S examples were also
spontansous. out of the nine cases rotation entire-
ly failed to occur in three,including VOGELSANGER'S
ecase. In the remaining seven internal rotation

did taxe place. TRotation failed in NACKE'S case
which was delivered with forceps, once only in

v. WEISS'S series, and did not always occur in

PANKOW' S/
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PANKOW'S collection. PANKOW sums up the usual

| mechanism as flexion followed by rotation to the

oblique or the transverse diameter of the pelvis and
thereafter the mechanism appropriate to the oblique
occipito-anterior or the oblique oceipito-posterior,
aceordingly as the head is primitively direct
occipito—-anterior or direct oceipito-posterior.

The interest in the mechanism therefore centres in
the production of rotation at the brim. HODGE
attributes the cause of this rotation to the projec—
tion of the lumbar column. But even if the promon-—
tory and the form of the pelvie brim are added,
there is still no adecuate cause of rotation. If
the head descends strictly in the antero-posterior
position it is inconceivable that the column and the
promontory can have any more effect than that of
vertically grooving the sinciput or the occiput,

as the case may be. And owing to the position of
the head, the axis of pressure is already within the
mesial piane of the pelvis, and hence no movement
determining fotation can be sought for in this di-
rection. Beyond the possibility of an obscure
asymmetry of the pelvis in and near the mesial plane
there seemes no doubt that the prime factor in the
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rotation at the brim exists in a want of perfect
coincldence of the mesial plane of the head with the
mesial plane of the pelvis in those cases of spon-
taneous délivery in which rotation at the brim ocecurs.
The angular deviation need be very slight, less |

probably than can be detected per vaginam yet suffi-

cient through adabtive moulding to determine a ro-—-

tation of the head towards one side or the other.

f42, I have already mentioned the circumstance

that a strong body of evidence supports the occur—

rence of the transverse position pf the head above

the brim as the normal primitive position. By the
mechanism of engagement the position usually becomes
obligue, and as the change as a rule occurs in preg—
naney or in the first stage, the mechanism of the
change falls outside the scope of this paper. In

a lesser number of cases engagement does not occur
until after the onset of the second stage, and with
the mechanism of these. engagements we are here
direetly coneerned, more especlally as regards the
rotative movement which occurs about the longitudinal

axis of the head.
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In a proportion of labours the change from
the transverse to the obliaque diameter does not
oceur, and the head descends deeply into the cavity
in the primitive transverse position. These we shall
consider first. According to MURET (1894) who cives
a good account of the subject the final result of
the deep transverse position may be that internal ro-—
tation does not occuf, or it takes place after great
delay in the outlet or in the soft canal. In the
former case the head is delivered transversely, or
else it impacts. The transverse diameter of the
outlet may be too small for the antero-posterior
diameter of the head especially if the pubic arch
is narrow and its angle acute ( FRITSCH 1875). The
head, may however, be forced past this obstacleé
It is then greatly éltered in shape and escapes be—
tween the tubera ischii. MURET quotes OLSHAUSEN
that a head of average size may pass in this way
through a bony cutlst which is a 1little contracted.

 KILIAN, OLSHAUSEN, and KLEINWACHTER insist on the
value of moulding and flexiﬁn at this moment; WERTH
on the dilatability of the soft parts. MURET him-
self stipulates a small head and a wide pelvis and
adds that in a flat pelvis the two fontanelles are
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descending at the shme level with each other, even
in the soft canal. In a generally contracted pel-
vis, and also in a flat pelvie with extreme flexion,
the transverse diameter of the head is not greater
than the antero-posterior, and the head in conse—
quence has a spherical form. Suceh heads fail to
rotate, and WURET further belleves that the absence
of loné rotation in small pelves: is due to the eo-—
existent sphericity of the head. As however, a.
spherical objeet will rotate on the pelvie Tloor
under an appropriate direction of pressure, YURET is
in error in attributing the failure of rotation
gsolely to the form of the head. It ig the spheri-
eity of the head together with the coinecidence of
the centre of pressure, the true centre of the head,
and the area of contact that leads to an absence of

internal rotation. WERTH, FRITCSCH, and CASEAUX

_write of rotation occurring suddenly after a long

delay. MURET adds that it may occur more alowly,

and if the anterior fontanelle comes lower, it comes
forward and the head assumes the direct occipito-—
posterior position. And further rotation may

be delaved until after the head has escaped from the

ogseous canal. YURET auotes LACHAPELLE and CASEAUX
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as witnesses of this rotation in the vulva. He
attributes the rotation of the head from the transg-—
verse position to the oblique to the engacement of

the shoulders in the pelvis. SHELLIE {1764 )

. records several cases of the deep transverse position

which were rotated artificially. TYLFR SMITH (1858)
says the position is rare ( FRITSCH 2 in 1000), and
devends on the head being small and the pelvis de-
formed . SPRTIGELBERG (1882) gives as the causes a
amall head and a wide pelvis of the funnel shape:
PINARD (1887) anteflexion of the uterus or flat
pelvis:- REFD (1802) and GARRIGUES (1802) flat,
generally contracted, or too wide pelves, an arm an—
terior to the head, a long head, anteflexion of the
uterus:  AHLFELD (1903) flat or too wide pelves,
slight inelination of the brim, an arm anterior to
the head and primiparity, because the head descends
deeply in the transverse position in pregnancy. In
WAEBFR'S case (1912) the velvig was generally con-—
tracted and the head small (premature). WEICHSEL
(1213) records 59 cases in which 35 were primiparae,

but narrow pelvis, large and small children appear

. to have been unimportant factors. CHAPPLE'S case
(1912) was also a primipara. SIGWART (1908 ) had
a face presentation in this position. 0f other

| writers on the ultimate result of the deep trans—
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transverse position, DUHRRSEN (1898) held views
similar to MURETS. REED (1902) considers the
oceiput may rotate forwards or backwards, or the
head mav be born transversely (5 out of 34). In
BROCKHAUSEN'S seventy-two cases (1210) fourteen
were treated by posture. 0f these internal ro-
tatlon occurred in eleven, while the remaining three
were born in the transverse position. The rest
( Fifty—-eight ) were rotated artificially.

It would appear from the foregoing that
cases of the deep transverse position may be di-
vided broadly into two grouns. The tvpe of fhe
one groﬁp is that in which the fontanelles are level
with each other, and the tyvpe of the other that in
whieh flexion, present Trom the beginning, gradually
reaches an extreme degree. The former is liable to
occur under normal relationships of head and pelﬁis,'
when the head is hard and small, when the resistance
of the soft canal is considerable =s in primiparae,
or when the pelvis is flat. The latter makes its
appearance when there is general disproportion be-
tween the head and the canal.

hen the fbnjanelies Aare level or nearly
80, there has been and 1s a waht of the first move-—

ment of flexion, the centre of pressure is situated

equidistant /



616.

equidistant between the occipital and sineipital
poles and the head is carried forwards and downwards
or backwards aceording to the direction of uterine
pressure, without any rotation occurring. Ag the
head is truly in the transverse position, the

causes which operate cn the shoulders to produce ro-
tation are here invalid, and rotation 1s unlikely

to occocur unless some factor steps in to produce
either or both the first and éecond movements of
flexion. Where engagement is delayed to the second
stage and the expulsive pains begin to act on a
head in the transverse position and with the two
fontanelles level, there is for the foregoing reasons

a great probability of a deep descent of tle head

' in the transverse position, and it may indeed go

. through the pelvis in that manner. If however the

firet movement of flexion is complete at thelbegin—

ning of the second stage, the centre of pressure

| 1s'a1ready excentric within the head, lying as it

does nearer the occipital than the sineipital pole

of the head, and it also lies as nearly as possible

' in the mesial plane of the canal. Experimentally

the course of events then depends on the direction

of uterine pressure. If it is inclined downwards

and /
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and forwards, then the occiput is earried inevitably
againet the anterior wall, while the sineiput lags
behind, and the obligue anterior positions resuli.
I on the other hand pressure is inclined downwards
and backwards, the occiput is carried backwards and

the oblique posterior positions follow. ¥hen how-—

~ever pressure is directed at right angles to the brim,

' the head descends following the same axis, neither

approaching the anterior nor the posterior wall, and
the forward movement of the oceciput devolves on the
pelvic floor — a movement in itself a laborious pro-
ceeding when no pelvic walls are present, or when
they form a canal of normal dimensions, but approach-
ing the impossible when some degree of general pelvie
contraction is preéent. This last combination of
the direction of preagure and flexion holds, as I
believe,the probable explanation of the deep trans-—
verse position with flexion. The general frictional
reaistances are too high to allow of the occurrence
of internal rotation when the means to produce inter-
nal rotation are in anyv case deficlent, though not in

themselves inadequate.

£43. An interest in contracted pelves pertains

to the presence or absence of internal rotation,

and/
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and sveeially in the oceclpito-posterior positions
to the vexed auestion of long or short rotation.
Pelvee which are so deformed or contracted that
natural delivery is impossible do not concern the
study of the mechanism of internal rotation.

In generally contracted pelves internal
rotation may fail altogether, and in the oceipito-

posterior positions short rotation is liable to oe-

cur (PARAMORE 1909a) in spite of the fact that flexion

is good. According to LITZMANN (lB?é):ﬁtation
takes place early when the forehead is still above
the brim. In these pelves the little fontanelle is
in the centre of the presentation. MURET (1894)
holdes that when this 1s the case the head is pro-
bably as broad as it is long, and hence fails to ro-—
tate. I have already pointed out that rotation
can occur even when the head is round. and that the
cause of the failuré must be looked for more deeply.
There are two sources of failure which interact in
- a manner prejudicial to internal rotation. The most
obvious is the excessive resistance of the hard and
soft parts of the pelvic canal. These parts do
not act directly bv resisting rotation, for ir the
rasistance is ecually distributed all round the

head/
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head there is no bar to rotation, but thev act by
producing between themselves and the head an exces—
sive co-efficient of friction which the factors tend-
ing to produce rotation are unable to overcome. The
excessive co-efficient of friction acts also in the
oceipito-posterior vositions, but there is also for

a time a vure effect of the resistances, for the head
has to vass through the transverse diameter of the
pelvis. As the head approaches this diameter, its
ovn diameters increase relative to the pelvis, though
by the tendency of the axis of pressure to'hold to
the mesial plane of thelpelvis means are taken by
way of flexion to render the increase as little as
possible. There ié, however, alwavs some incerease
and it mav be sufficient to rendsr impossible the
paésage of the head through the transverse diameter
of the lower part of the contracted cavity.

The high co-efficient of friction in the
generally contracted pelvis has its injurious pro-—
perty enhanced by the low rotative value of the head
itself. The head is round: it is therefore incap-
able of evoking velvic rotation, and rotation de-
volves upon the pelviec floor. Owing to the form

of the head the rotative mechaniem is similar to

that /
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that sketched for the rigid verineum. The area

of contact is very near the centre of pressure and
the rotative force correspondingly low. In the
generally contracted pélvis the probability of a
failure of rotation therefore depends upon a high
co—efficient of friction olue a low rotative vaiue
in the occipito-anterior positions,'and on these two
factors plus the difficulty at the transverse dia-
meter of the lower cavity in the ocecipito-posterior
positions.

In flat pelves the mechanism is as a rule
normal once the brim is passed (HART 1885), though
there is a distinet tendency, as I have quoted
evidence to show, for the primitive transverse
position to peresist, ahd LITZMANN (lS?ﬁh holds there
is a tendency to the persistence of ocecinito- and
mento—ponteridr poaitions. In a generally contracted

Iflat pelvis rotation oceurs at a low level owing to

| the shallowness of the pelvig according to MICHAELIS
| (1851), but LITZMANN maintains the contrary.
'Kyphotie pelves: CHAMPNEYS (1883) records the his-

' tories of eight cases which were dellvered, or were

' otherwise of interest mechanically. In two, soon—

| taneous evolution occurred from head to breech presen—
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presentation; one was a transverse deep position;

two did not rotate at all; one rotated from the trans—

' verse to the obligue position and was so delivered:

two rotated from the right anterior oblique dia-
meter to the antero-posterior diameter (0.A.). One
of these last was CHAMPNEYSS own‘case in whieh ro-
tation forwards occurred arter the head left the pel—
vis. HFRMAN (1886) gives the history of a labour in
which anterior rotation occurred. CHAMPNEYS (13886)
records a case of SCHAUTA'S, in which after external
cephalie version had been performed the brow presen—
ted, went over into vertex, and rotated posteriorly.
The author adds another case of his ovn in which the
primitive left occipito-anterior position became
transverse. IInder traction the occiput rotated
more backwards until clear of the bony pelvis when
long rotation followed on the pelviec floor. In
BREWIS'S case (1887) the head was at first direct
oeecipito-anterior. It went back to the right occi-
pito-anterior vosition and was born occipito-anterior
by artifieial rotation and traction.

KLIEN (1895) sums up the most of the history
of the mechanism in Kyphotle pelves. He recounts
103 recordesd examples. 0f these 94 were head presen—

tations and were mdstly in the left =nd right oceci-
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oceipito—-anterior positions. 0f" 18 obliaue occi=
pito~posterior positions long rotation occurred in
only three, while in five left occipito-anterior
positions long rotation occurred backwards. There
were g¢ix examples of the deep mransvefse position.
One reachesd the plane of greatest dimensions

( BECKENWEITE )}, foux thé plane of least dimensions

( BECKENENGE), 2nd one the pelvie floor. Out of six
oblique entrias 1ot one rotated. There was also
a number ol spontaneous changes of presentation
within the pelvis.

According to CHAMPNEYS, MOOR ( 1865)
definitely recognised the mobility of the pelvie
joints in kyphotiec pelves and described the movements
as taking place at the pubie symphysis and at the
gacro—-iliae synchondroses, there being also in
addition to the other movements a nutation of the
sacrum. HOENING (1870) (fide CHAMPNEYS) considered
transverse entry to be the commonest event and that
gsooner or later the-head became antero-posterior,
short Totation being the rule in the occipito-pos—
terior positions.. CHAMPNEYS says that deep trans—
verse positions are common, posterior rotations not

uncommon, and that the head may emerge transversely

or/
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or obliquely from the pelvis and rotate on the pelvie
floor. KLIEN states that the head usually enters
obliquely, sometimes transyersely and very rarely
in the antero—posteiior diameter. He attributés
posterior rotation to the great space between the
kvphotic spine and thg anterior abdominal wall, and
which favours the back of the child turning back-
wards.
We thus have in kyphotie pelves a relatively
great freauency of:-
(1) No rotation.
(2) Posterior rotation both in the obliaue pos-
terior and obliaue anterior positions
(3) Deep transverse positions and
(4) tecording to CHAMPNEYS a subsequent an—_
terior rotation on the pelvie floor.
The absence of rotation is probably depen—
dent on circumstances similar to those valid for
the generally contracted pelvis. From the descrip-—
tions of BREWVIS, CHAKMPNEYS, and KLIZN, it is ap-—
parént that there 1s great contradtion of the trans—
verse diameters towards the outlet, a diminution of
pelvie inclination, in SQ% of these velves more or
less general contraction ( XLIEN), and great ante-

flexion/
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anteflexion of the uterus. In most of the labours
the head descended far back in the pelvis — behind
the ischial spines, or at anv rate behind the tubera
isehii. It ie therefore apparent that below a
pafallel plane drawn t;}ough the ischial spines the
area of least resistance did not oresent anteriorly
but posteriorly, and that what may be called the

true area of least resistance was not able to influ-
ence the mechanism until after the hsad escaped Ffrom
the bony pelvis. The pelvic inclination was les—
gened and there was pandulous'belly, while it may Be
assumed that the usual adaptive instinet of the
mother was absent or greatly deficient, that is to
say, the mechanism for regulating the degree of pel-
vie inelination to the axis of the uterus. Ve thus
have three factors, the posterior area of least re—
sistance, the pendulous belly, and the lessened in-
elination of the canal; and for the obligue occipito-
posterior positions we may add in some cases a fourth
the diminished transverse diameter of the bony outlet,
as causes of an abnormal direction of uterine vres-—
sure. Fven =0, the direction may still have been

at right angles to the plane of the brim, and most
of the mechanisms would have occurred as .they are

Trecorded. But the long rotation posteriorly of the

five
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five originaliy left oblicque anterior positions is

' tolerably good evidence for an inelination of uterine

pressure downwards and bhackwards to the brim in these

cases. No other ractor or group of factors is so

' well adapted to account for the circumstances. And

in the vosterior rotations of the other examples

this inelination of pressure is an easier explanation
of the observed rotations than the direction of pres—
sure at right angles to the brim; though the lattexr

is able so far as one can see to account for them.

| CHAMPNEVYS'S 90 records of anterior rotation on the

'pelvic floor after the head had escaped from the

pelvis imply first, that the preceding posterior
rotations within the pelvis were not complete, and
secondly, a maintenance of, or a change in the di-
rection of uterine pressure. If the direction was
originally at right angles to the brim the direction
is adequate to account for long rotation anteriorly
on the pelvie floor, though as I have reason to he—
lieve, laboriously and at some risk to the perineunm.
If on the other hand the direction of Dpressure was
inelined downwards and backwards to the brim, it is
experimentally certain that the nelvie floor will
not be able to rotate the occiput forwards, while

from the eliniczl point of view further evidence is

| required/
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required before the possibility can be accepted as a
fact. There are three circumstances which will
favour a change in the direction of pressure after
the head has escaped from the bony pelvis. One is
the situation of the true area of least resistance
anteriorly with which the head directly and the
uterus indirectly come into touch. A second is the
smaller diameters of the head and the body engaged
in the lower pelvis. These I suggest favour a move-
ment forwards of the parts towards the anterior
pelvic wall and straighten the intra-pelvic axis of
the fetus, thus bringing it to bear directly on the
outlet, The third circumstance is the probability
that the deeper the presenting part steps into the
pelvis the more the axis of the uterus is inclined
backwards at the fundus. This circumstance 13 readi-
ly observed in many labours., Under either of these
two alternatives long rotation anteriorly is the
probable event on the pelvie floor, while within the
pelvis itself under the thfee factors and possibly
the fourth factor which T have mentioned posterior
rotation is likely to happen. This posterior pelvic

rotation can however be superseded by anterior peri-
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perineal rotation, only when the former is incomplete.
The oblique pelvis does not differ in its mechanism
from the generally contracted pelvis (JOLLY 1913),
except that as SCHULEIN (1913) points out .in the
latter the head occupies the whole of the pelvis while
in the former only the wide part is occupied. A
' gimilar mode of entry and descent occurs in some
forms of more or less flat pelives (BREISKY 1869, KOHN
1888), and indicates that the axis of pressure is
sometimes compelled to deviate laterally from the
mesial plane,

Accessible reports on the mechanism of
labour in Split Pelvis have been made by FREUND (1872)
LITZMANN (18?éﬁ, GUSSEROW (1878), SCHICKELE (1901),
and v. FRANQUE (1913)., From these reports I have
notes of ten cases, amd the following observations.
The pelvis is'not materially affected.by the defici-
| ency of the pubic bones. There is no-ﬁrojection of
the promontory, and the outlet is normal. (In LITZ-
MANN'S and GUNZBURG'S (1872-3) examples the pelves
were apparently flat rachitic.) There is great
mobility of the ileo-sacral joints leading to an in-
erease during labour of the anterior gap by 2-6 cm.

(V FRANQUE)/
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(v FRANQUﬁ). Owiné to the want of fixation anterior-
ly there is defective abdominal action. In five out
of the ten labours tears occurred or artificial cuté
had to be made in the vagina and perineum, the soft
passages being almost stenosed, Interral rotation

is frequently absent. In SCHICKELE'S case the head
is stated to have rotated from the right occipito-
anterior to the left occipito-anterior position, and
back to the right in which position the head was
delivered. SCHICKELE and v FRANCUE unite in aserib-
ing the failure of internal rotation to the defect
in the anterior wall of the pelvis. According to
the former the head is unable to fix itself in a
definite position as the symphysis gives way.
AHLFELD 1903 (after ZWEIFEL, HEGAR'S BRITRAGE, VI, 18.
See also ZWEIFEL, 1893) says rotation fails after
symphyseotomy because the pelvis has not theﬁ the
necessary funnel shape, SELLHEIM (1906) attributes
the failure to the absence of a bend in the canal

due to the gap in the anterior wall, and points out

| as AHLFELD does that after operations carried out to

widen the pelvis rotation "ot seldom" fails. Here

the Author cuts the ground from under his own feet,

For/
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For ‘a simple rotation the bend in the canal is not
essential, Rotation occurs in the bird's oviduct,

as SELLHEIM points out, but he does not add that it
still goes on after the egg has descended into the
straight portion of the duet. At the same time, as
SCHATZ and SFLLHEIM hold, the mechanisms of rotation
in the oviduct and in the pelvic canal are not strict-
1y comparable, and for the rotations which are observ-
ed in labour the bend in the cansgl may be necessary

&8s SELLHEIM maintains, But this is a different thing/
from saying that a gap in the anterior pelviec wall

is the cause of a failure of internal rotation. That
the gap should cause pelvie rotation to fail is not
surprising if v FRANQUﬁ'S figures are correct. But

it does not explain why the pelvic floor fsils to
rotate the head., There, rotation will take place
whether the head is moving forwards or downwards.
Retention behind the anterior wall is not essential

to the occurrence of perineal rotation., The cause of
the failure is to be sought therefore not in the gap

in the anterior wall, but somewhere else, A salient

festure of these labours is the imperfect development

| of the soft parts. By the want of dilatability which

the/
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the parts exhibit there is applied to the he2d an ex-
cessive concentric resisténce which by a too high co-
efficient of friction hinders or prevents rotation.
As the operations of pubiotomy and symphyseotomy are
applied to pelves ‘where there is a misrelation of the
head and the pelvis, the occasional failure of rotat-
ion may well be¢ due %o a similar cause. In these
operations it should be noted that ansesthesia adds

to the effect on the expulsive powers of the gap in

| the anterior pelvic wsall, Deficient pressure is

- asgociated with an excessive resistance of the soft

parts. Before the gap in the anterior wall can be

| accepted as a sufficient cause it would need to be

shown gtatistically that the failures of rotation -are
more numerous in split pelves than they are in con-

tracted pelfes.

{44, The use of the term anomalous for certain

' rotations is wise, for it expresses the idea of some-

' thing unusual without conveying any information as

to the cause. An abnormal rotation means a rotation
which departs from the more frequent or more expected
direction of movement, and the words imply some know-

ledge of the cause, An anomalous rotation is thus

'also an sbnormal rotation in the sense of the first
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clause, For examplé, the short rotation of the ex-
tended head in the oceipit-posterior position is
abnormal, but not anomalous, for the cause is well
known and generally accepted. Fundementally the
rotation is really normal: it is the original posi-
tion that is abnormal, while the immediate cause -
the presentation - being obscure in origin is snoma-
lous, On the other hand the short rotation of a well
flexed head in the occipito-posterior position is
anomalous, because its causation is doubtful. Were
the cause or causes known, the rotation would be
apparently abnormal and fundamentally normal, but it
would not be anomalous.

For the short oceipito-posterior rotation
I have notes of 35 dlstinet causes culled from the

writings of 40 authors.  These causes I have grouped

by/

" I*NAEGELE (1819), KIWISCH (1846), WEST (1857), SMITH

(1853), HILDEBRANDT (1866), HOENING (1870), MACDONALD
(187%), FRITSCH (1875), MILNE (1879), CR00M (1881),
CHAMPNEYS (1883), HART (1885), WINCKEL (1887), MILES
-(1887), BATAILIARD (1889), KALTENBACH (18%1), MARX
(1892)., EDGAR (1893), AUVARD (1894), KLIEN (1895),
MURRAY (1896), COLES (1899), VEIT (1900), HIRST (1500)
GARRIGUES (1902), DEMELIN (1903), STARK (1903), SILLES-
PIE (1903), SELLHEIM (1906), KEHRER (1906), LEO (1906)
PETERSON (1907). OLSHAUSEN (1908), QUIEREL (1908),
PARAMORE (19092}, GALABIN (1910), RICE (1912),VALTORTA
(1912), LEHLE (1913), BERKELEY and BONNEY (1915).
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by similarity, arranged in some sort of order, and
marked for each the number of opinions it gets from
among the fortv authors. Extension of the head is
excluded . That it ig the principal factor in the
production of a so-ecalled short rotation is gener-
ally admitted and the mechanism of the rotation is
well understood.
(1) sSmall head (ineluding twins 2nd soft heads):
" normal nelvis, ; 23,
(2) Large head: normal pelviger-ceereeees «10.
(3) Yormal head: large pelvis (including
broad pubie areh and small spines)--°9.
(4) ¥ormal head: contracted pelvis (in-
eluding asymmetry of the peivis,
a cause of I,.0.P. short rotation)--*21.
(5) Laxity of the soft parts (including
rupture of the perineum, p=ndulous
belly, and multiparity)--c----?ve.--20,
(6) Strong paine: rapid labourescc®ecccc**°5,
(7) Weak pains: slow labours-cscerccreceood,
(8) Prolapse of hand, foot, ©
anterior toipead o ¥ veiea deiaee o sss sy,
(9) Projection of ischial splnese::-«-**° seel,
(10).Vacant space on sacrum, narrow vulva,

face unable to pass brim, twisting

of/
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of cord round neck of fetus, faulty

vosture of woman, srror of benda-

bility of neck ( SELLHEIM), over—

distension of uterus, posterior

obliquity of uterus; clumsy intsr-

ferencﬁ""""'"""""""""Bach l.

In how far these opinions are represen—
tative I am unable to judge, but so far as it goes
the analysis brings out a prevonderance of views in
favour of three separate factors — relative under—
proportion, relative disproportion, and laxity of
the soft parts (mechaniecally the third factor might
with prooriety be classed under the Tirst). Of the
other factors the most important are strong and weak
pains, and the prolapse of a small body before the
head. A small head 1t is generally said leads to
short rotation, because it does not 7ill the pelvis
well, and so does not furniéh a suitable lever for
the production of lgng rotation. It is nearly round
and oftenlsoft, both of which eharacters operate in
a similar way to that of the smallness. But long
rotation occurs experimentally on a pelvic floor
without the intervention of pelvic walls, and also

ﬁhen the head is perfectly round. '~ Smallness and

roundness /
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roundness of the head are therefore not per se fac-—
tors of short rotation. Long rotation then occurs
on the pelvie floor in epite of smallnees and round—
ness of the fetal head, but as I have already pointed
out it is improbable under maternal conditions that
long rotation can ever occur without the intervention
of the vpelvic walls. Smallness of the heéd may
however lead to short rotation in the following way.

If the abdominal walls are vigorously contracted and

‘hold the uterus in good position, then the long ro-

tation of a small round head will occur, provided

the pelvic Tloor i¢ sufficiently resistant. I on

the other hand the abdominal walls are weak, then the

small head by its mobility within the pelvis faVDufs
the propendence of the uterus which under these cir—
cumstanees is not able to pvll truly against the pel-
vis through its attachments. lhen however the head
fits the pelvis well, it gives the uterus a Tixed
point to pull upon; and by the tendency of the

uterus and therswith the fetus to straighten them—
selves during a pain, enables the uterus to assume

a pfoper direction indevendently of the abdominal
walls, though in most cases these improve in action,

owing to the fact that with the deep-stevping of

the/



| the well fitting head in the pelvis part of the burden
is removed. In thils case the direction of uterine

| pressure is correct, and long rotation will oceur.

In the former, #here the head is small and the ab-—
dominal walls more or less weak, the uterus straigh-—

| tens itself during a pain in the line of the head
which is fhen inelined backwards, with the result

that uterine pressure is inclined downwards and back-—
wards, and short rotation results. The position is
further safeguarded, however, by the circumgtance

that the decsper the head descends in the pelvic canal,
the more likely is pressure to be correctly inclined;
and as the preparations for rotation usually take
some time, the line of pressure may be corrscted be—

| fore short rotétioa is begun ¢r ernded. Examolses are
familiar of vartial short rotations followed by long
rotation in each instance. Exeluding the production
| of flexion, whieh I think, should not enter into the

. present connection, there is nothing in the fetus

or in the canal to account for the change of rotative
direction. gegondly, it should be remembered that
the mother posasessaes the powar,éven under consideravle
exposure to an “naesthetic, of adaoting the pelvie

inclination to the inclination of the uterus, so that

in/
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in order to cause short rotation the uterus must
alwaye be inelined during a vain more than the pel-
vie brim.

Under relative disovrovortion are incliuded.
a large head in a normal pelvis and an ordinary head
in any of the contracted velves. In these cases
rotation would appear to be mainly velvie and only
partially perineal. As the head has at first to
expose inereasing diamsters to the transverse dia-—
meters of the lower cavity, it follows that if the
transverse diameter of the extremely flexed head
cannot pass through the transverse diameter of the
pelvis long rotation will not occur. Tis does not
amount, however, to an explanation of the occurrence
in all cases of short rotation which is a reversed
movement . In many of these cases there are reasons
for believing that pressure is already directed dovm-
ﬁards énd backwards to the brim, and long rotation
is never attempted. Though the head is large or
relatively large, it does not become properly
stepped in the cavity, and in many cases true NAFEGELE
obliquity or excessive true LITZMANN'S obliquity
apvears, indicating that the uterus is taking or has
taken an erroneous direction. In other cases we

asswne/
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assume that pressure is inelined downwards snd for-
wards to the brim, and long retstion hss been checked
Ags long as the pressure remsins in this direction,

it is difficult to see how short rotstion can arise.
Descent or impsction may cccur, but not rotation.

I believe that the mechanism now becomes like that
which I have suggested for the kyphotic pelvis.

i Temperarily there is a new sres of least resistsance

| posterior to the transverse dismeter of the cavity.

Into this sres the zxis of pressure mcves and be-

 comes inclined downwarde snd bsckwards to the brim
gsc that short rotation is produced. If on the other

. hand we sssume pressure to be directed at right an-
gles to the brim, then long rotation is being pro-
duced solely by the pelviec flocr acting against the
resistances of the pelvie cavity. Short rotaticn

| will be prcduced by the pelvie walls, but only under
great difficulty and with an extreme ;ikalinood of

‘ impaction. Experimentslly the greatest conser-
vation of energy occurs by an altarafion of the di-
rection of vressure from s Porwsrd inclination or
a rectilinesr direction to an inelination backwards

;_ tc the brim.

Under the hesding of relative dispropor-

tion/
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disproportion ought also to come excessive resis—
tance of the moft parts, which by setting up a too
high co-efficient of friction, or even bv their mere
resistance prevent the occurrence of long rotation.
Thus in primiparae, espeecially if elderly, short
rotation 1s apt to occur in spite of good flexion.
Laxity of the soft parts is said to cause short ro-
tation by Tailing to oprovide a weksufficient resis—
tance to the most dependent part of the head. As
however, so long as there is anv resistance at all,
it will always act in the same direction, it is dif-
ficult to see how it can determine short rotation.
That it may allow of fhe head being born in the
primitive oblique nosition is readily understood.
The pelvie floor is elastie, but in a sense dif-
ferent from that of a rubber membrane. If the
latter is stretched there comes a time when if will |
streteh no more, and it then opvoses a resistance
similar to that of a sheet of linen. If the sheet
ig further stretched it tears. The pelvie floor can
aleo be stretched and stretched until it tears, but
there is no intermediate "linen" stage. Hence the
pelvie floor gives way indefinitely unlees it tears.

The consequence is that however slack the rubber—

sheet/
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sheet may be, it can be depended upon to produce ro-—
tation through its intermediate linen stage, but the
lax pelvic floor recedes readily and continuously, ‘
and 1s incapable then as I believe,of causing

elther long or slort rotstion. It simply allows

. the head to pase in the obligue wosition. Now 1f
| the direction of pressure is inelined downwards and
| forwards to the brim, long rotation will occur inde-

. pendently of the pelviec floor by the head being

driven against the antero-lateral wall of the pel-
vis, and 1if pressure is inclined downwards and back—

wards, short rotation will occur on the pelvic floor

in spite of its weakness. But if pressure is di-

rected at right angles to the brim, the production
of long and of short rotation depends on the velvie
floor, and if this is weak neither the one nor

the other is likely to occur.

Too strong uterine contractions or a re—
latively ouick passage of the head form another
plausible factor of short rotation. NAEGELE long
ago recognised that to the successful produetion of
long rotation a coming and a going of the head were
essent ial. The short sharp pains associated with

the occipito—posterior positions have been the sub-
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subject of general comment, and have even baen re—
garded as diagnostic of the positions. Experimen—
tally I found that these conditiohs of pressure are
essentlal to the development of long rotation. The
head does not recover its original position in each
successive retreat, so that there is a progressive
movement forwards in each cyvele of pain and nause.
When on the other hand strong continuous pressure is
made, the head is forced thrdugh the cavity in its
primitive position flexion becoming exaggerated to 21—
low the awkward movement to occur. That proved
true for the pelvis. then a floor is added to the
cavity similar conditions of pressure are necessary,
whether pressure is inclined doﬁnwards and forwards
or directed at right angles to the brim. Ag 1is
well knoﬁn, after manual rotation of the head to the
occivito—-anterior position, the paine lose their
previous short and sharp character and become longer
and more wave-like. These observations are fur—
ther evidence for the intimate connection presumed
to exist between the vagina; the uterus and the ab-
dominal muscles. The nature of the contractions is
determined by the intra-pelviec requirements.in a re—

flex manner, to a marvellous degree of refinement.
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The effect of weak pains is misleading. That they
should fall to bring about long rotation is evident:
that thev should lead to short rotation is not so

clear. Probably in the latter event =ome other fac—

" | tor appears.

hen an arm, a foot, dr a pelvie tumour
comes down anterior to the head, it 1& probable that
the contents of the pelvie canal are to be regarded
a8 a whole with a transference of the centre of pres—
sure to a position determined by the whole, and not
that the presence of the anterior prolapse hinders
or prevents long rotation. If the contents are re-—
garded as a whole and the direction of pressure is
normal, the sineiput plus the prolap=ze rotates for-
wards and inwards, while the oceciput rotates backwards
and inwards, ae does the sineiput in the normal left
ocelpito—-anterior pooition. - An exception lies in
the clrcumstance that the presence of a prolapse be—
side the head may produce relative disproportion,
which by raising the general concentric resistance

and the co-efficient of friction may lead to a failure

| of internal rotation.

0f the remaining factors which I have

tabled the only one that ealls for consideration is

overdistension/
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overdistension of the uterus to which should per-
haps have been joined the case of twins. I am
really unable to say any thing causal about the ef—
feqt of overdistension. It 1= obvious that the
condition 1s associated with other factors which may
influence the mechanism, and analysié based on fur—
ther observation is here required. The second twir
may fail to rotate, and the correct exovlanation ap-—
pears to be, a8 SFLLHEI¥ points out, that the pas—
#age of the previous twin has so dilated the lower
eanal that the resistances are inadeoquate to oro-
duce rotation in the seecond twin which owing to its
amall head is uninfluenced by the pelvis. In the
oceipito-posterior positions the rapidity of the
passage of the second twin and, probably, an error
in the direetion of pressure due to weakness of the
abdominal walls are the factors. The latter may
also be an important factor in determining short ro-
tation when the uterus has been overdistended from

other causes.

£45. Some anomalous rotations.

Aecording to CASEAUX (18?6), DUBQIS Tre—
cords a rotation from R.0.A. to L.O.A. to O.A.

TARNIER/
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TARNIER (1832) vouches for rotation from 1,.0.A. to
R.0.A. in which position the head may be delivered,
or it may first go back to 0.A. DESSAIGNES rlssé)
also believes in this rotation. = WHEAT (1899) had
an example of rotation from R.0.A tb L.O.A. from

which vosition the head was rotated to O.A. with

'forceps. FIANDRIN'S(lSBO)Jmfatnn1(L.O.P.to

0,P. to R.0.P.) took place in the first stage: long
rotation oceurred normally in the second. SCHICKELE
(1901) in a labour through a split pelvis found a
rotation from R.0.A. to L.D.A..to R.0.A., in whiech
position the head was’born. These anomalous ro-—
tatione form a well-defined group. DESSATIGNES sayse
that uevally they are aseociated with the prolapse

of a hand beside the head, 'a coincidence referred to
by CREDE, it aopears, as early as 1851, AKLFELD (1803)
gives wide pelvis, large child, short cord, and ano—
maloue position of the shoulders as factors. |
WHEAT'S patient was a multipara: SCHICKELE'S as noted
had a split pelvis. Probably a common but not uni-
versal feature is an absence of great concentric re-
gistance around the head.* And in some respects the
examples bear close resemblance to the rotations so
frequently happening duvuring the first stage, where

the/

# Though the perinsum caused trouble, the vagina
appears to have heen amply dilated in
SCHICKELE'S case,



the liowor amnii gives the head a fluidity of move-—
ment. With a low concentric resistance an impulse
towards rotation produces a mdvement vhieh acquires
considerable momentum, and the momentum may be suf-—
fieient to carry the head through the mesial plane
of the pelvis, if during the rotation there is no
marked descent. . The latter movement would of course
tend to fix the head whenever it's mesial plane ap-
proached that of ths pelvis. If we imagine a head
lying in the oblique position and in a comparatively
wide space, the greater part of a given pain mav be
utilised in adapting the lower surface of the head
to the apposed surfaces of the canal. Towards the
end of the pain the apposed surfaces may be confluent
and the pressure may just be sufficient to overcome

the co-efficient of etatic friction and start the

‘head in motion. As the co—-efficient of kinetie

is much lower than the co-efficient of statie frie-
tion, the same dying impulse may be able to impart
to the head a considerable angular veloclity, and as
no desecent can then occur oving to the pressure be-—
coming exhausted the impulse may be able to carry
the head on it's wav to the opposite oblique dia-

meter. such apoears to be one explanation of these
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| rotations. In the example of split pelvis descent
would not be a bar to the exceseive rotation owing
- to thé give and taie movement of the lateral pelvie

walls which 1e made possible by the congenital de-

fect.
| 48 A forehead presentation in the right ocoi—.
pito-anterior position was delivered 0.A., the fore~
head still leading ( AHLFELD 1903): a forehead presen—
tation in the left occipito-anterior position rotated
imperfectly towards 0.A. (LEO 1806 ): in a frontal
(bregmatic) presentation in an oceipito-posterior
| position the oceiput rotated forwards with forceps

( ZIEGENSPECK 1909). LEC attributes the failure in
\ his case to great weakness of the soft parts. If
that were the cause, either no rotation should have
occurred or else a partlal rotation forwards of the
| forehead. So algo in AHLFFLD'S case. In both
thease examples the facts are best accounted for by a
misdirection of uterine pressure, dovmwards and back-—
. wards to the plane of the brim. In ZIFGENSPECK'S
ease of labour tpe direction of traetion uownwards
and forwards determined long rotation.

| HIRST (1891) and HAMILTON (1891) each had

to deal with a condition which may well be unique in

the annals of obstetrics. The transverse diameter

' of/




646 .

of the shoulders was in line with the mesial plane
of the head. HIRST'S patient died before the
| face had freed the cervix: in HAMILTON' S,craniotomy
had to be performed. PETERS /1835) had a face
!presentation in the right mento-anterior position in
|a flat rachitic pelvis. The left arm rested on
ithe back of the child. Here perforation was also
required. In MURRAY'S case (1882) the head was
' primitively R.M.T. It rotated to R.M.P. and back
ito R.M.T. in which position it was delivered. The
‘arms were aligned on the back of the child. The
!shoulders entered on the right oblique diameter of
' the pelvis. In this case the shoulders may be re—
garded as having influenced the rotation, but it is

simpler to believe that the axis of pressure was at

first inelined downwards and backwards to the brim
:and was partially or completely corrected as the head
descended more deeply into the pelvis, when it was
too late for long rotation as the greater frictional
resistance at the assumed lower level prevented it's
occurrence . It 1s also to be noted that delivery
was completed with forceps and the;e would ald in
'giving a correct direetion. HENRY (1891) states
that the head has been found to rotate without a

\corresponding/
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corresponding rotation of the trunk. (According to
LEISHMAN 13864 the faet had already been recognised
by DUBOIS, while still earlier SMELLiE affirmed the
rule ). When this hapoens, the head is usually
born oblique. In other labours after the forehead
is freed, the face rotét@s rapidly in the vulva and
the chin 1s born under the vubis vhere the oecciput
has just been delivered. Wme. Henry attributes the
torsion to irregularities in uterine contraction.
Such may explain mueh along with fetal axis-pressure,
but they must fail with generai—contents—pressure.
Looking at the matter from the point of view of ro-
tation whieh alone concerns us here it is possible
to state an influence of the torsion of tha neck on
rotation, when the concentrie resisténces to which
the head 1s exposed are low. In the latter cases
the head in vertex presentation had already had its’
greatest circumference born. S0 long ag this eir-
cumference was still within the canal, the head did
not vield to the torsion and indeed as the earlier
incidence of internal rotation showed was indepen—
dent of it. Only when a small circumferende of

the cevhalic pole was engaged in the vulva was the

. torsion able to taxe effsct. Tis explanation so

far/



far as I can see does not account for the circum—
stances in the late Dr. QURRAY'S case amy more than
it applies to the internal rotation which had al-
ready occurred in Mme. Henry's cases. And in Dr.
HURRAY'S case there are no conditions corresvonding
to those in Mine. HENRY'S cases and for which the ex-

planation seems valid.

£47. In so far as internal rotation is con-
cerned I am not aware of any circumstances connected
with the aftercoming head which do not also apply

to the oncoming head. The former  undérgoes long or
short rotation as does the lattser and for the same
reasons. But as the passages have been already
more or less dilated by the transit of the fetal
body; the process of internal rotation of the after—
coming head is as a rule easier than it 1s with the
oneoming head, and may for that reason be sometimes
defective in amouht,- According to TYLER SMITH
(1858 ) when the aftercoming head is extended the

vertex rotatees towards the sacrum.

£48. According to most authors the shoulders
enter the pelvic cavity in one of the oblique dia-
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diameters and in the course of desecent through the
cavity they aporoach the transverse diameter. As
much is indicated by FEDGAR'S experiments; thev fur—
ther show that when the position of the head is
obliogue oceipito-posterior, the shoulders begin

to rotate into the right oblique diameter when the
head reaches the transverse diameter in long ro-—
tation. Both of these rotations proceed from a
similar cause which 7or most observers is the ro-
tation of the head. That the circumstance and not
its cénverse is poesible is due, I believe, to the
lesser concentric resistance to whieh the body is

expogsed, compared with that applied to the head.

' This rotation is normally incomplete, that is to

say, the shoulders as a rule do not completely enter
the transverse diameter of the pelvis, a certain
amount of obligquity remaining. The normal incom=—
pleteness of cephalic rotation ( NAEGELE 1819) is

not the cause of the imperfect rotation of the
shoulders for the defective rotation of the shoulders
at this level is greater than that of the head (SCHATZ
1890). It is due partly to the inecapaeity of the
shoulders to pags through the transverse diameters
of the lowsr pelvie cavity: The average reduced
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diameter of the shoulders is 120 mm. ( TARNIER 1382,I
PARABEUF and VARNITR 1891),  while the probable
transverse dlameter between the ischial tuberosities
is 105 mn., so that the shoulders are arrested some—
time before the inter—aeromial diameter reaches the
transverse of the cavity. The sterno-dorsal dia-
meter is according to TARNIER 95 mm., and 90 mm
according to FABRE (1910). Hence in the ocecipito-
posterior positions no Aaifficulty arises in the long
rotation of the shoulders, however low the level at
which it takes place may be. The other reason for
the incompleteness of this shoulder rotation is the
want of unity existing between the head and the .
trunk of the fetus. The co-efficient of rriction
between the head and the trunk is ample for the
produection of the greater part of the rotation but is
not sufficient for its eompletioﬁ under normal con-—

ditions. Under abnormal conditions the inadeaquacy
of the co-efficient is well known, for instance in
manual rotation of the head during.a pain.. In the
first stage the naturally produced temporary ro-—
tatione of the head are not accompanied bv shoulder
rotaﬁionﬁf

;o

FABRT makee out that reduced diameter of the shoul-
ders is only 90 mm. GALABIN and BLACKER (1810) give
103 mm. In both cases I helieve the transverse
measurements are too low and are certainly not in
accordance with clinieal experience.
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rotations owing to the influence of the then abundant
amiotiec fluid on the co-efficient of resistance.
For this second reason the rotation of the shoulders
is also incomplete in those labours in which the
shoulders are too small to be influenced by the bony
and liganentous pelvis. And thus it happens that
a truly transverse vosition of the shoulders at the
end of descent is relatively rare.

So far we have been considering what may
be called the cephalie rotation of the shoulders.
The shoulders also undergo a rotation whieh is »To—

perly speaking the true rotation of the shoulders

' as 1t 1s invoked by the pelviec canal. 3

The act of restitution occurring immediately
after the birth of the head and in the absence of a
pain is the evidence of the incompletely transverse
position of the shoulders: the act of external ro-
tation occurring later and during alpain proves the
existence of the internal rotation of the shoulders
by the pelvie canal ( CHAILLY HONORE 1853 fide BERTHAUT
1909 ). The former movement does not appear when
the shoulders are truly transverse (HODGE 1864 ),
while the latter is absent when the shoulders fail
to rotate internally. hen the shoulders have a

transverse diameter ranging closelv about 120 mm.,
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they descend downwardes and forwards relative to the
canal until they are arrested by the converging
lateral walls of the ruperiof portion of the pelvie
canal. They cannot now go near the anterior wall
of the canal, they cannot go baecxwards owing to the
direction of uterine pressure and the gravitaiional
or other traction of the head through the neck of
the child, and thev cannot descend further because
of the relative disproportion vhich exists between
the shoulders and the canal. Rotation of the shoul-
ders usually takes place in a single pain. The
first part of the pain is occupied in adapting the
apposed surfaces. by the third movement of flexion.
Owing to the incompletelv transverse pogition of the
shoulders the moulding is skewed in a manner févour—
able to the incidence of rotation. The anterior
shoulder is moulded in a direetion curving forwards,
outwards and then inwards: the posterior shoulder in
a direetion curving backwards, outwarde and then in-
wards. As soon as the apposed surfaces are conflu—
ent and the co-efficient of frietion is sufficiently
réduced thereby, rotation with descent takes place
in such a direction that the anterior shoulder is
carried forwards behind the pubic arch. — The couple
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'is developed by the pelvic slopes operating on both
|extremities of the shoulders, but unequally, as we
Iwill se@, in the two extremities, and is sufficient
under normal relations, to carrv ths shoulders into

an avproximately antero-posterior position. It will
be observed that owing to the primitively incompletely:
'transverse position of the shoulders and to the forn
of the moulding, the rotation is produced not in
virtue of anv special shapé of the pelvie surfaces, '
but simply owing to their conversgence. The same

aurfaces will produce rotation in the opposite di-

Jrection equally well provided the shoulders descend

in a pogition which is incompletely transverse in a

sense opposite to that Just described.

£49 . The foregoing account reprecsents by far the
most frequent form of the internal rotation of the
shoulderé, that is to say, the rotation is nelvie

in origin. The occurrence depends on the 120 mm.
average of tha intseracromial diameter. If as FABRE
makes out this diameter is reduecible to 890 rmm., then
the average transverse diameter of the outlet of

the pelvis whienh I have reached will have to be
greatly reduced. Few are likely to concur in this

device./




654 -

device. Whatever one may think about the causation

| of the internal rotation of the head (with forceps

on the head there is really little difficulty in de—
eiding) the obstruetions which the shoulde?s.have to
overcome can be tested bv the simols expedient of
pulling on the head or on an armpit. Previous to
rotatlon in most labours traction does not move the
shoulders and the resistance as commnicated to the
tactile sense is ultimately boﬁe. Rotation by
traction is difficult, with the fingeres it is still
harder, vet the uterus does it often in a single
pain. In other cases the minority in my opinion,
the effect of traction on the head is some descent of
the shoulders, and vhen traction is intermitted some
recoil together with'é general feeling of a soft and
resilient resistance. In this minority, however,
time suffieient for the observation seldom occurs;
the events succesd each other so rapidly. A second
point in favour of the preéént view 1s that the re—
duced. transverse diameter of the shoulders must be
larger on the whole than the oblicue diameter of the
head, if not the occipito-frontal then certainly

the sub-ocecioito-bregmatie. The reason is that in

spite/



apite of the less favourable conditions whieh the

| shoulders exverience,that is to say, less favourable
conditions from the point of view of the soft parts
advocates, they rotate more often than the head
rotates. A third point is that the reducibilitv
of the shoulders under intrapelvie conditions has

' been exaggerated. One cannot determine the actual
reduction merely by squeezing the shoulders together
manually or in an elastie tube. The shoulders meet
with resistances acting from below as well as later—
| ally and the changes to which they submit are in
effect a compromise between the two groups of re-
gsistances. It is vrobable thersfore that in lsbhour
the shoulders are not reduced concentrically to the
| 1imits of their vossibilities. A further point

is that when the second movement of flexion is pro-

| dueed in the shoulders the inter-acromial diameter
eceases to be the greatest transverse diameter of

the shoulders. Its place is taken by a tranéverse
diameter passing through the heads of the arm bones.
| #50. ﬁhen'tﬁe ghoulders have a reduced trans—
verse diameter which is less than say 105 mm, pelvie

rotation is impossible; and if the shoulders are
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a little larger than this, rotation will be partly
pelvic and partly due to some other cause. In this
connection I shall consider verineal and vubie arch
rotation. |
According to HART (1885) the anterior shoul-
der is lower in the eanal than the posterior and
strikes the pelvic floor first. In the left occi-
pito~anterior position it strikes the right half of
| the floor and is rotated to the front. In the right
oceipito—anterior position it strikes the left half
| and is dlso rotated to the front. In the obligue
posterior positions, however, either shoulder may
strike first and be rotated forwards. As the shoul-
ders are nearly transverse vhen thev reach the floor
Dr HART'S mechanism implies a lopsided descent.
Secondly, the rotative value or otherwise of the an-
| terior shoulder is capable of a simple demonstration.
| If in a multipara the vulva and the lower vaginal
walls be.spread open during the rotation of the
shoulders, the anterior shoulder can be seen to per—
form the major portion of its movement (at least
| two-thirde ) without vieible support of any kind.
The anterior shoulder is therefore not the rotative

factor. with one excevtion the numeroug followers
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of Dr HART have attributed rotation to the anterior
shoulder but judged bv their writings they have not
glven mueh attention to -the matter. HIRST realised
the difficulty, but his solution is absurd. ﬁe
says in effect that the posterior shoulder has no
rotative power, though it is submitted to the same
force as the anterior shoulder which strikes first
and is rotated to the '‘front. EDGAR‘(lQOSJ also-

consldered other possibilities and was led into the

dubious statement that if both shoulders strike

simultaneously no rotation follows. WILLIAMS (1203

“and 1912) recognised the true position, but only: in

reference to the breeech. The posterior hip strikes

the pelvic floor and the anterior is rotated to the

| pubic arch.

I have alreadyv argued to show that the
pelvie floor to earry out HART'S mechanism must be
a rigid floor - it must give to that least extent
compatible with the producﬁion'of internal rotation.
Applying the coneclusion to the shoulders we find
that, if the anterior shoulder does first strike
the pelvie floor, the shoulders will certainly rotate
into the antero-posterior position. But if the
posterior shoulder strikes first, then the shoul-—
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shoulders will rotate into the traneverse position
and will remain there. Now I believe, because I
have found no svidence to the contrary, that both
shoulders descend equally into the pelvie cavity;

and. as the floor before extension has an inclination
of some ten to fifteen degrees, I am compelled to,
and readily do, assume that the posterior shoulder
atrikes the pelvie floor first. Now experimentally
under the so-called normal direction of uterine pres—
sure at right angles to the plane of the brim thé
shoulders rotate under these conditions into the
transverse diameter, =2nd they do soc also when pres—
sure 1s inelined downwards and forwards to the brim.
There remains an inclination of pressure downwards
and backwarde to the brim, and that admittedly re-
sults in the shoulders being placed antero-vosterior-—-
1ly on a rigid floor. But the last arrangement must
be excessively rare in labour owing to the presence
and position of the neck of the child and the favour-—
able conditions under which uterine and abdominal |
pressure are working at this late stage. The con—
elusion must therefore be that by this mechanism the
shoulders ought normally to rotate into the transverse

position. Fortunately for the mother another cir-
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circumstance intervenes in all cases vwithout excen-—
tion. | The shoulders never meet a pelviec floor
which has not already been distended by some other
part of the Tetus - =ither the head or the breéch.

In consequence it is a relaxed perineum whicﬁ ope—
raiea. Both shoulders reach the floor simul-
taneously, and at first are both rotated by the floox.
But owing to the clreunmstance to whieh I have al-
ready referred the rotative effect on the anterior
shoulder does not last long, and most of the rotative
movement is effected thiough the medium of fhe 0O 88—
terior shoulder. Otherwise the mechanism 1s iden-
tiecal with that of the head. Lastly, the shoulders
may escape rotation by the p=lviec floor and rotate
during extension by the intervention of one pubie
arch. This as I have already indicated -appears

to be the simple explanation of the low level rot—
ations deseribed by OSTERMANN (lBQg) and by SELLHEIM

(1904 et sea).

g51. Rotation of the shoulders may fail alto-
gether or may be partial. DOHRN (1372) records
an absenes of rotation in 205 out of 2258 head
births and attributes ths failure to the configu-
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configuration of the uterus. DOHRN found the
absence of rotation independent of the wideness or
narrowness of the pelvis, the size and weight of the
fetus. the prolapse of an extremityv beside the head,
and the winding of the cord round the child. On
the other hand and perhaps more reasonably STRASSMANN
(1397) attributes the failure of rotation to insuf-
flcient lateral resistance, strong pains and small
shouldefs, factors which are similar to those pre-—
vantiﬁg, or at least not concurring in the rotations
of the head.  DOHRN observes that rotation failed
more often in the oceipito-posterior than the ocei-—
pito-anterior positions, in primiparae more ihan'in"
multiparae, in instrumental more than in natural
deliveries. EDGAR (1893) traced a weakening of the
rotative moment in his successive experiments. . 1In

the eighth experiment no rotation ocdurred, and it

| did not appear in subsequent experiments. In his

eliniecal evidence EDGAR records that in one primi-

| para the head failed to rotate, but the shoulders

turned normally. In 87 primiparae rotation was

partial or wanting in 244: in 70 rmultiparae rotation
was partial or wanting in 20%. Here EDGAR suvports
DOHRN. In EDGAR'S experiments the course of events

with the shoulders does not necessarily prove the
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valeney of pelvie floor rotstion. The weakening of
the resistances below is favourable to a further re—
duction of the transverse diameter of the shoulders:

the successive deliveries tend to widen the trans—

. verse diameter of the outlet: the trunk like the

head becomes after a time more conformable to the
eanal through whieh it has to pases — an obeervation
which is even more true in death than in life. The
comparatively more frequent failure of rotation in
instrumental than in natural deliveries is due I
believe to ths cirecumstanee that traction with the
forcepslappiied when the relations of the parts

are nofmal results usually in a marked separation of
the ischial fubercsities. Owing to the oblique
position whieh the head occupies, the impulse is
generally sufficient to cause pelvic rotation in
épite of the separation. The impulse 1s however

not so effective in its action on the shoulders owing
to their nearly tranaverse position; and as the
mobility consequent on the previous action of the for-
ceps persists for some time, the shoulders may es—
cape rotation. The difference between primiparae
and multiparae I have already endeavoured'to explain.
Of cource it is open to anyone to suggest that as the
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perineum is torn for the first time in more primi-
parae than multiparae, thé failure is due to that
cause. The pereentage of failures given by DOHRN
(24%) also agrees closely with the 25 per cent of
tears in primiparae as given by LOUBIER (1897) and
seems to bear out the objeetion. The rotation

of the posterior ahoulder_takes place however behind
the anus, and only a minority of tears penetrate
even the anterior margin of fhe sphincter. The
greater number of failures of the ghoulders 10 rotate
in the ocecipito-posterior positiona.as compared.

with the occipito—-anterior is ﬁrobably due %o the
aame factors as interfere with the rotation of the

head in those positions. The most important in the

‘present connection is the small size of the ehild.

The mechanism of rotation of the after—
coming shoulders is similar to that of the oncoming
shoulders, and béth proceed from ﬁimilar.causes.
LABHARDT (1908 ) points out that in delivery by
MUELLER'S method the extended position of the arms di-
minishes the breadth of the shoulders, and this fae-—

tor may possibly affect the mechanism.

§52. The oeccurrence of super-rotation is well
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known and has been attributed to various factors.
DOHRN (1872) says it occurs in 9% of head presen—
tations. |

Acecording to STRASSMANN (1897 ) it is due to

the posterior shoulder coming deeper and rotating

forwards. This view however does not explain why

the hind shoulder should descend more than the an—
terior.  FEHLING (1203) considers super-rotation

to occur more often in multivarae, and if in say

the left occlipito-anterior position the right shoul-
der is behind the transverse diameter of the pelvis
instead of before it super-rotation will occur.
FEHLING produced this condition experimentally by
altering the lie of the uterus to the pelvis. With
the shoulders so disposed the fight gshoulder must
rotate backwards either by ?elvic or perineal ro-—-
tation, but the amount ofjrotation is not greatexr
than in the normal event. SCHATZ (1903) blames the
extension of the arms for super-rotation and states
they tend to move into the sacral hollow. But in
MURRAY'S case (18382) the arms vhich were extended

on the bhaeck of ths child took up a lateral position
within the velvis on the completion of rotation.
This example is similar in one respect to BERTHAUT'S

(1909)/
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- (1909) in which the shoulders remained in the right
dorso-posterlor position until after the birth of the
head, and afterwards rotated to the antero-posterior
position. Though the rotation here was normal in
amount and that in MURRAY'S case extended through the
transverse diameter of the pelvis, both agree in the
absence of what I have called the cephalic rotation
of the shoulders at the proper time. In BERTHAUT'S
case it never ocourred: in MURRAY'S it did. ¥hether
or not the extension of the arms modified the rot-
ation, there is no evidence to show, and if it did
the mechanism is not clear. I expect that here some
necessary factor has escaped observation. HEWITSON
(1885) deseribes a labour in which the shoulders were
delivered in the transverse position (in efieet — born
as nearly as possible in the transverse). In this
instance the arms were aopplied to the back of the
child, and HEWITSON attributes the position of the
ghoulders to this circumstance and also to the laxity
of the soft parts. The child wae apparently small
and the pelvis was wide so that the lateral bony
walls did not intervene to produce dystocia. Here
the mechaniem is just what one expects with the

dorsal displacement of the arms. The antero—pog—

terior/
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posterior diameter of the shouldere is increased
by the position of the arms, while probably the
centre of pressure is displaced forwards to corres—
pond.. The rotation is therefore a true rotation
of the body mass into an =ntero-vosterior position
. when the dimensions of the two rectilinear diameters
of the shoulder mass are considered relative to one
another. This suggeateq mechanism is also in agree-—
' ment with that postulated for the head where the
anterior prolapse of an extremity leads to rotatior ¢
| at any rate a small head into the transverse position.
In SMITH!'S example (1913) the shoulders
failed to rotate because a hand was applied to one
| of them. Rotation subsequently ocourred normally
when the hand was displaced. Ag the thickness of
the hand is not very great, the case forms an argu-
ment against perineal rotation in this instance.
| In the direct occipito—anterior and gcci—
' pito-posterior positions the shoulders rotate (accord-—
ing to HODGE 1864 ), but there is no certainty as
to vhich comes forward. In EDGAR'S seventh ex—
periment the head was passed through the canal in
‘the direct occipito—bosterior position. The shoul=-
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shoulders moved to the antero-posterior position,

and then into the right oblique diameter in vwhiech
position they werse delivered. Here 1t is doubtful
if the shoulders were truly transverse at the brim:
otherwise it is difficult to see how they could
rotate. Their passage into the right oblioue may
have been due to the momentum of the rotative impulse
operating in a canal which in the next experiment

failed to cause any rotation.

| &55%. BAYER (1911) divides pelvic oresentations

into breech and footling presentations and the di-
vision seems justified by the respective mechanisms.
T™e various authors whom I have consulted give the

game mechanism of rotation for the breech and for

. thé shoulders, according to their respective be—

' 1iefs. In the mode of desecent I can see 1o essen—

tial difference between the breech and the shoulders.
The breech descends in an obligue diameter of the
pelvis, normally well pressed forwards against the
anterior wall of the canal, with both hips level

and with apparent Naegele obliauity, due to pro-—

trusion of the soft parts in a circle which includes.

the/
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the excentriecally placed anus in the sacro—-anterior,
and the anterior asvect of the breech in the sacro-

posterior. Owing to the small size of the breech

| pelvic rotation is normally unknown. TARNIFR (1282)

gives 90 mm. as the dimension of the hitrochanterie
diameter, and 30 mm. ag that of the antero-posterior.

GALABIN (1910) makes the former 82 mm. These dia-—

| meters are lessened when the feet present.

" The direction and completeness of rotation
are variable, and the variability seems devendent to
some extent on the eize of the breech, as when the
legs are extended rotation is more uncértgin ( GRIFFITH
and LEA 1897). The most freaquent event is however
for the breech to rotate more or less into the an—

tero-posterior diameter of the velvis. TARNIER

' (1882) quotes Mme. LACHAPELLE that the breech is never

directly antero-posterior or transverse after ro—
tation, that the left sacro anterior may rotate to
the right g%cro-anterior. According to LEFOUR and
TARNIFR (2s quoted by GRIFFITH and LEA) super-ro-
tation is commoner in presentaiions with the legs
extended, the anterior hip becoming posterior.
SPIECELBERG (1882) states that the breech may enter

the pelvis in the transverse position in whieh

position/
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position it presumably remains. I have generally
found that in footling presentations the breech
rotated into the transverse position, and the
mechanical cause in these cases appeared to be that
which PARAMORE (1909a) ascribes to the vulvar out—
let — the posterior margin exercising more pressure
on the oblicuely placed thighs than the lateral
margins. Rotation into the transverse position is
also frequent in veryv small breeches. These small
bresches raise a very small co-efficient of frietion,
and they do not deoress the floor very well, or at
any rate rotation is over before the floor is much
depreased. The mechanism is therefore that of the
rigid pelvie floor. Experimentally rotation takes
place into the transverse vosition on a rigid flooxr
when pressure is directed at right angles, or in-
elined downwards and forwards to the brim. With
pressure inclined downwards and backwards, however,
rotation takes place into an antero-posterior
position. The latter inelination is a priori pro-
bable in small breech labours Tor reasons whieh I
have already set forth. Further the opposition

of a rigid floor to the breech is likely to be

present as the breech is here the firet objset to

meet /
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mest the floor. Large breeches tend uniformly

to rotate towards or into the antero-posterior
position. Here considerable disténsion of the floor
has to take place before the movement of rotation
can be initiated, and thé mechanism is therefore

that of a relaxed floor. Yhen the breech escapes
rotation by the pelvie floor, it may still receive

an impulse towards rotation by the intervention of
one pubie arch. This event is possible if the
breech is large enough and the occurrence ig
favoured by the slightly excentric position of the
non-rotated breech. SIMPSON (1871) states that

the breech in the right sacro-posterior position
usually undergoes long rotation.  HART (1885)

holds that the breeeh alwavs exhibits short ro-
tation; and with this opinion I am inelined to agree.
The breech may'however present the appsarance of
long rotation after its own proper rotation is over.
This is due probably to the descent of the upper
part of the trunk, especially the shoulders, into
the pelvie canal. WEST (1857) indicates very clear-—

1y how the movement may take place.

54 In the breech and the shoulders the centre
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of pressure probsbly lies close to the mesial plane

of eaeh part, and also aoproximately in the mesial

plane of the canal. Normally it is inclinsd to-

wards the anterior (pelvic) surface of the presen—

. tation. The position is therefore very slightly
excentric within the pelvie canal during the de—

scent in the oblique or nearly transverse position.

In consequence the one lateral half of the part

has little advantage over the other in the matter of

rotative power. Ag long however as the part is not

truly. transverse or antero-posterior the advantage

is there, and it shows itself in another way. ) i

| rotation is greatlv delayed, the chances of the

| poaterior lateral half coming into contact with one

pubic arch are greater than thoge of the anterior

lateral half with the other arch. The two lateral

halves of either the breech or the shoulders aré

' gymmetrical. The practical outcome of the fact

' is that so long as the varts rotate into the antero-

posterior position, it doeé not matter which hip

or shouider comes forward. Hence I am inclined to

. regard the shoulders and the breech as the analogues
of the occipital segment of the head. They descend

| gimilarly and they are subject to the same process

resulting/
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resulting in rotation. The obvious objeetion that
the occipital segment doess not rotate into the an-—
tero-posterior position in labour is readily turned
by the statement that it is not aliowed to do so by
the mechanieally more vowerful =ineciput. The head
as a whole bshaves in an analogous manner to that
of the breech or the shoulders only in the deep
transverse vogition with the fontanelles level with
each nther. The head then rotates, if it does ro-—
tate, forwards or backwards as do the shoulders.
But so far as is known, there are no factors con—
trolling the primary transverse position of the
head, as there are that Iof‘ the shoulders. hile
it is possible to forecast with tolerable accuracy
the rotation of the shoulders before thev have en-
tered the canal, an attempt to previse the rotation
of the head before it enters the pelvis, and sup—
posing 1t is going to be in the deep transverse
position will fail as often as it will succeed.
When however the head is flexed or exten—
ded, the centre of pressure is confined to one seg-
ment of the head, and the latter vrevious to the
occurrence of interﬁal rotation occupies a highly

evcentric position within the canal. Further the

1ong/
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long oval form of the head makes the direction of
rotation a matter of considerable importance. 1t

does not do merelv to place the head in an antero—

vosterior position: the rotation must be so performed

that the large end of the oval correspohds to the
large end of the oval outlet. Otherwise the fur-
ther progress of the labour will be more difficult
than it might have been.  The highlv excentriec
rosition of the centre of pressurs in ihe Tlexed or
extended head enables that part of the head which
is the further away from the centre to have the
greater influence in producing internal rotation,
and given flexion the greater distance of the sin—
ciput from the centre of pressure is favourable to
long rotation in the proper direction, when it is
necessary.

Thus when we compare the breech, the
shoulders and the head, ve see that the vrocess of
evolution has been at work in providing for inter-
nal rotation just as much as it has been in pro-—

viding for the mechanism of flexion which indeed is

| part of the provision for the succeeding event.

There the general resistances, as determined by the
aize of the canal and the size and form of the

parts,/
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parts, are small the rotation produced is approxi-

mately of the concentriec type: where the general re-—
gslstances ars high and espeeially where the rotated

parts are not symmetrieal, the rotation is markedly

. of the excentric tyvpe. To thzs former group belong

the breech and the shoulders: to the latter the -

flexed or extended head. It is therefore obvious

that in the instance of the hesad the optimal con-
ditions for internal rotation are best preserved by

the excentric position of the head and of the centre

' of prescsure relative to the head, and by the main-—

tenance of its long-oval form. Men these pro-—
visions deteriorate, internal rotation is most

likely to fail.
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_ EXTENSION.

§1. From the time of SOLAYRES onwards the move-
ment of extension has been attributed to the change
in the direction of the canal which begins at the
pelvic outlet, The fetus is compelled to follow the
new direction owing, it is believed, to the resis--
tance of the pelviec floor and the passive interven-
tion of the pubic bones, it being known that the
movement of extension is more or less in default

when the symphysis pubis is broken, or.the pelvie’

floor is torn. It ie apparent that the three-factorﬂ-
pressure, perineal and pubic resistances, are able to
act on the fetus in more than one way, and the

principal objeect of investigators has been to deter-
mine which mode of action most closely reproduces the

movements observed at the bedside.

FABBRI (HEGAR 1870) believed the head de- |
gscends with the occipito-frontal diameter engaged,
until the anterior fontanelle presses on the coceyx,

Then the occiput goes more deeply and 4t the  same

time moves forwards under the pubie arch, The floor
now acts in a direction forwards and continues the
new movement of the head. The nape stems on the
symphysis and the head rotates on the nape.

DUNCAN (1868) considered that extension

begins/
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' begins during rotation and is really & continuation
|of lateral obliquity which merges inté extension,
KUNECKE (1869) found three movements in ex-
tension - two which are rotary and one which is pro-
gressive. The first or enclitic movement is an in-

crease of flexion, produced by the mechanism of

FABBRI and designed to conform the head to the pelvie

outlet: the second or proclitic movement is the true
movement of extension and is produced by the pelvie
floor: +the third is the movement of descent, KﬁEECKE
quotes ROEDERER that the base of the occiput stems

against the pubes, but he himself followed FABBRI
and RITCHIE (1865) in considering the nape of the

neck to act.

LAHS (1870) states that, when the patient
lies in the semi-recumbent position, the occiput first
' meets with the resistance of the hinder pelvic wall,

A "levelling movement results whereby the forehead
| comes more deeply.* Ag the occiput is pressed for-

wards it has progressively a smaller column of water-

pressure to bear than the forehead. Hence & rotation

takes/

*

Another levelling movement but at an earlier period
of the descent has been described by RITCEIE and

others.
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takes place on a transverse axis under the pubes;

. The elasticity of the walls prevents any retreat so

that the occiput is always pushed forwards. In the
dorsal decubitus the oceiput does not come so deeply,
and the forehead first meets with the resistance of
the hinder pelvic wall, The head is then directly
moved forwards iﬁto extension.

According to STEPHAN (1877) the head rolls
on the pubic bones and is nol merely pushed through
the vulva, |

OLSHAUSEN (1882) observed that the changes
in the direction of pressure towards the end of the
labour are not given the position they deserve., For
OLSHAUSEN the uterus becomes moreanteerted as labour

proceeds, Anteversion of the uterus and rotation of

| the child's back forwards change the direction of

uterine-axis pressure and therewith fetal-axis press-
ure so that these instead of being, as they are at
first, perpendicular to the inlet incline more towards
the horizontal, In consequence pressure gradually
becomes directed more towards the chin of the fetus,
and the chin "is pressed against the pelvic floor,
whereby the occiput without the co-operation of the

latter comes into exztension.”

A/
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A contrary view as to the direction bf
pressure was advanced in the same year by MEEH as part
of his theory of the effect of the upper limbs of the
child on the mechanism. The head stems itself on the
symphysis, while the pelvic floor hinders progress.
The shoulders are already nearly transverse in posi-
tion so that the extension-movements of both arms are
equally effective against the resistant posterior
and inferior uterine wall, The resultant forces the
body forwards and causes pressure to be applied more
anteriorly to the head with as a result the movement
of extension,

BARNES (1885) considered the head to rotate
around & transverse axis in extension. A similar
view is expressed by ZWEIFEL (1890-3) who says the

head and the shoulders roll out, the anterior pariet-

' al bone and the diaphysis of the arm being retarded

in turn on the symphysis. (c¢f. PARVIN 1895). For
KALTENBACH (1891) it is a pivotal movement on the
pubie arch., GARRIGUES (1902) and PAJOT (fide PARVIN

1895) found it a leverage of the head on the pubie

| arch by the resistance of the pelvie floor., In all

these examples the movement is generally a rotation

on/
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on a transverse axis. MURRAY (1891) dissented from
this view, holding that the oceciput and the face are
born at the same time and rate, and observing that
if the oceciput were fixed the occipito-mental diamet-
er would soon be engaged., Hence according to this
author a levering of the hesd on the oceiput must

not occur as it would be harmful.

FRY (1888) followed FABBRI very closely in
considering flexlon not complete till the direction
of the head is changed and the nape lies under the
symphysis. The cause, as for FABBRI, is the coceyx
while the perineum does not begin to extend until
the head is fixed under the pubic arcﬁ - a matter
which BERTHAUT (1908) emphasises, namely the value
of the pubic arch in fixing the position of the head
and so favouring the mechanism of extension. In the
| views of these authors there is implied either a
belief in the pivotal action of the head or in an
instability of the head after rotation.

KALTENBACH (1891) made one of the earliest
references to the influence of the mobility of the
fetal spine on the movement of exfension, He shows
that flexion of the spine is not equally easy in all
the positions, The cervical column acts for the head

and the lumber region for the breech, The former

extends/
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extends most easily, the latter bends iaterally most
readily. If either the one or the other is immo-
bile, impaction or difficulty msy arise., In head
presentations extension oceurs in the oceipito-
anterior position, flexion in the cccipito-posterior
and mento-anterior positions and in presentations of
the forehead, Extension should occur in the mento-
posterior position, but it is impossible spontaneous-
ly as extension is already complete. KXALTENBACH
considered the circumference of the head engaged as
of even greater importance than the mobility of the
spine for the extensional movement. From his measure-
ments it appears that the circumferences likely to
be engaged are in the ocecipito-anterior position
32+3 cm,, in the occipito-posterior position 34-:4 cm.,
in face presentation 347 em,, and in forehead '
presentation 35°3 cm. KALTENBACH also points out
that in extension the moulding of the head is in-
creased, The floor flattens the forehead while the
occipito-mental diameter is lengthened.

For OSTERMANN (1894 and 1905) and for
SELLHEIM (1907) KALTENBACH'S discoveries have an

important place in the mechanism of extension, And

for/
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for these authors together with the other exponents
of the "bend in the canal™ theory the mechanism of
extension is intimately bound up with the mechanism
of rotation to which I have already referred. SELL-
HEIM (1905) and MUELLER (190?)_have laid especial
stress on the width of the puhié arch and showed that
with a narrow arch the head has to come more deeply
in order to pass the plane of the arch, with a con-
sequent greater danger tc the perineum, The obser-
vation is of course much older, but SELLHEIM'S in-
vestigations placed it on a scientific basis.

JONES (1906) considerably extended KALTEN-
BACH'S views and confirmed them by numerous experi-
ments., He shows that a failure of extension near
the outlet may be a cause of delay, and that for the
production of extension it is necessary for the ocei-
put to come below the pubis. Rigor mortis is mention-
ed as a cause of want of extension of the cervieal
Spine.

GALABIN (1910) states that extension begins
when the head meets the pelvic floor; the forehead
moves faster than the occiput, but no point on the

' head is arrested at any time. As an account of what

one/
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one usually observes GALABIN'S statement is satisfac-
tory, but it does not cover the whole mechanism.
After all the important problem in the
movement of extension is the ultimate effect of the
movement on the pelvic floor., In this connection
PARAMORE (1909) has brought forward new observations
and conclusions that in spite of the disfavour with
which most of them have been received appear to be
a most valuable contribution to the history of the
mechanism of extension, The pelvic floor contains a
muscle - the pubo-rect2lis muscle whose commissure
is at least five inches from the fourchette when the
perineum is extended. The streftching and lengthen-
ing of the perineum pushes the head forwards. During
the protrusion of the head the vulvar aperture be-
comes very obligue and épproaches the 6orona1 plane,
The plane of the pubo-rectalis muscle is not nearly
80 6blique and remains nearly horizontal., The
anterior ends of these two planes are close together,
the posterior ends are far apart. In consequence,
an ovoid body passing through these planes must have
its long axis oblique to one of the planes when it is

perpendicular to the other, In extension the head

changes/
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changes its course so that its long axis eventuaslly
becomes obliquely inclined to the plane of the pubo-
rectalis muscle, which as a result is applied to an
elliptic section instead of & circular segment of
the head. Hence therc is increased stretching in
this plane and the stretching may result in a tear
of the perineum. PARAMORE considers it better for
the perineum at this point to tear than to stretch,
but that is a matter which still lies sub judice.
PARAMORE, however, advocates a method whereby the
excessive stretching may be avoided, and to that I

shall return.

G2, For the present purpose the main result of
the foregoing account igs that most if ndt all of the
authors cited believed explicitly or by implication
in a rotation of the head on the pubic arch, For
gome the occiput is totally arrested during rotation;
according to others it moves, but more slowly than
the forehead moves., And this kind of rotation is,

I believe, the late Dr MURRAY'S views notwithstand-
ing, the most frequent mechanism when the parturient
woman is in the dorsal or lateral decubitus. But it

does not follow therefrom that it is the normal
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704.

mechanism for the human species : it is normal only
to the extent that the dorsal or lateral posture is
normal., And it is unlikely that the mechanism is
the same for all postures. TAHS (1870-2-7) has
made that clear, whatever value attaches to the
causes which he postulates,

As the movement of extension proczeeds, say
in the occipito-anterior position, the head is’
changing its direction of motion, but the fdrce which
is applied to it cannot follow. (SCHULZE 1858,
DUNCAN 1868), The force then comes progressively to
be applied to more and more posterior (pelvic) parts
of the head and would, if unopposed, tend to drive
out the ginaiput at a relatively greater rate than
the oceciput. This untoward event is resisted, but
not entirely, by the pelvic floor which reflects
partly the force forwards towards the outlet (SOLA-
YRES 1771), and partly absorbs or wastes the force,
The amount of the latter component depends meinly on
the direction of uterine pressure, When the axis of
pressure is inclined downwards and forwards to the
plane of the conjugate the amount lost is least, It
is greater when pressure is directed at right angles

to the brim, and greatest of all when it is inclined

downwards/
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downwards and backwards. This wasted force is the
measure, as it is the cause, of the bursting pressure
which the pelvie floor has to sustain, the subsidiary
factors being the size,position and presentation of
the head, the fit which it mskes into the hollow of
the pubic arch, and the amount of pivotal movement
based on the pubic symphysis. The last factor is in
part compounded of the preceding faectors and in part
dependent on the length of the child's neck, the ul-
timate control being established by the complete
descent of the shoulders prior to external rotation,
When the child's neck is long the occiput is able to
be protruded at the same or nearly the same rate as
the sinciput: when 1t is short the advance of the
occiput is arrested by the shortness of the neck
limiting the extension of the head, and the subse-
quent development of extension is effected by the
pivotal movement of the sinciput., Between the two
extremes there are innumerable grades of extension
which can be estimated by observing the relative
rate of advance of the occiput and the sinciput,
Even when the neck is long it is doubtful if the
limited descent of the shoulders will permit of the
head being born beyond the forehead purely by the

movement/
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movement of extension. If at %his moment the labour
is left entirely to the natural means the perineum is
observed to retract backwards from the face of the
child without the latter making any ccntemporary
movement, As soon, however, as the perineum retracts
off the chin, the head falls down and the chin leaves
the breast, This marks the esrliest moment at which
true extension occurs in natursl labour. As however
the chin cannot remain in contsct with the anterior
surface of the fetus above the manubrium sterni, true
extension may appear earlier than at the time just

| postulated when the neck is very long and the move-
ment of extension very great'as it is produced by
a long and rigid pelviec floor,

Meny authors even as late as a year ago
have asserted the separation of the chin from the
breast at the beginning of the movement of extension,

. and most have attributed the circumstance to the
uterine pressure acting further back on the head in
the movement of extension. This mechanism is a

necessary corollary of the theory of fetal-axis

| pressure. Under the pressure of the general contents
it is impossible except for the anatomical reason

\ just mentioned, and then it occurs only in extremest

‘extension.
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CASEAUX (1876) was one of the earliest
authors to show that the chin does not leave the
sternum until delivery of the head is effected. HART
(1887 et seq.) constantly maintained the same view.
EDGAR (1893) held a similar snd equally definite
| opinion. DESSAIGNES (1894) believed separation to
oceur as the anterior fontanelle is born, but not be-
fore, FOTHERGILL (1898) says frozen sections do not
show true extension ti1ll the sub-occipito-bregmatic
diameter is born, while MATHEW (1898) was able to
confirm these views by the application of a simple
jmethod at the bedside.
| It is to be observed that the mere stemming
of the nape on the symphysis does not evict the pivo-
tal movement. All it does is to reduce the diameters
| engaged and so to lessen the distension of the peri-
neum, The main objection to the pivotal movement is
that by leverage about the symphysis it exposes the
perineum to a bursting pressure out of all proportion

to the forces and diameters engaged. A fsult which
is almost as great is that the sinciput in its arcuate
movement around the symphysis drags, or appears to

drag, the pelviec floor along with it, and this causes

excessive/
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excessive stretching, lengthening, and thinning of
the floor, together with an interference with the
loeal blood supply. All these circumstances are

favourable to the occurrence of tears.

§3. I have divided the mechanism of flexion
into three movements (Section III). Extension also
contains three separate movemehfs. The first is the
separation of the chin from the breast - a movement
which does not occur in normal labour before the
final act of expulsion of the head, but is present
before or at the beginning of labour in face and
forehead presentations and very offen in the occipito-
posterior positions. The second is a rotation of
the head about a transverse axis within the body of
the fetus. The third movement is the moulding of
the head,

In describing the movements of extension
it is more difficult to say when the first movement
ends and the second begins than it is in describing
the movements of flexion, in this event the contact
of the chin with the sternum of the child forms a
valuable distinction., No similar index is available

for the movements of extension, But it may be held
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709.

arbitrarily that the first movement of extension ends
and the second begina at that point reached by the
chin when the fetus is hung up by the feet (for face
presentations, etc.), or that the second movement of
extension begins when the quantity of the second
movement of flexion begins to diminish (for head
presentations, flexed). It is this second movement
which is the main phenomenon of extension.

In the previous section I have advocated
the view that rotation is complete in most cases be-
fore the parte (excepting perhaps the breech) descend
onto and their direction is changed by the pelvic
floor; and I have expressed the belief, as TARNIER
and MACDONALD have done, that moulding reacheg its
greatest pitch at the moment when rotation is about
to begin. During the act of internal rotation the
moulding characteristic of the pre-rotation moments
partially disappears. If at this moment an examina«
. tion is made in a patient in whom the resistances are
not more severe than usual, the fronﬁal region of the
child's head is found to have expanded in many cases
to an extent sufficient to open up the anterior
fontanelle, At this time in many labours I have '

passed a finger between the floor and the hesd and

felt/
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felt the patency of the fontanelle, though the fonta-
nelle had been closed before rotation occurred. In
other labours the resistances (or the more sudden
descent onto tﬁe floor) do not permit of a palpable
opening of the fontanelle, but it very rarely happens
that the forehead does not expand more or less.
Rotation then normally marks the end of the third
movement of flexion. The reasons for this circum-
stance are partly pelvic and partly perinesl., With
rare exéeptions the head does not press heavily on
the floor after rotation has occurred until several
pains have occurred. Secondly, the head before
rotating descends in a constrained position between
the antero-lateral and postero-lateral walls of the
superior portion pf the pelvic canal, With rotation
the head escapes into the comparative freedom of the
antero-posterior diameters of the cavity, a circum-
stance which is due in part to the hollowing-out of
the sacrum. This mechanism forms an argument to show
that the arch of the sacrum is a postulate of the
erect attitude and has nothing to do.with the mechan-
ism of labour in its main development. It is true
that after rotation the head does transgress the air-
line gf the sacrum. But, it does not do so because it

must, but because it can. And the manner is by the

loss/
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loss of the third movement of flexion. That is to
say, the incompressible base of the cranium does not
cross the asir-line, but only the natural and comform-
able contour of the frontal region of the skull.which
is able to expand when a source of constraint is re-
moved. Even after rotation is complete there is no

| evidence to show that the head fully occupies the
hollow of fhe sacrun, aﬁd it may be said to rotate
towards the sacrum only to leave it, The anterior
surface of the sacrum is 111 adapted for a longitudi-
I’nal gliding movement of the head which it seems moré
correct to say is rotated into a nearly antero-pos-
terior position at or about one horizontal level,. so
that the frontal region of the head approaches the
hollow of the sacrum, Whenever this happens the head
is projected in a new direction away from the sacrum
and downwards and forwards on a curved course to the
vulvar outlet. As the head presses more firmly on
the pelvic floor the second movement of extension

appears, and the third movement develops pari-passu®.

The
*BAéBGUR'S Tate second stage section (1891) shows a

protrusion of the lower and posterior part of the
occiput forwards under the pubic arch at a time
when rotation is not completed. The protrusion isa
early development of the third movement of extensim
and it necessarily co-exists with the third movement
of flexion. There is,however,no sign of the second
movement of extension'and the small protrusion can
scarcely be regarded as having .any mechanical effect
on the movement of rotation. A tendency towards a
similar protrusion is manifest in BRAUNE'S section

from an earlier period. of the same stage.
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The delay here is due in part to changes which occur
by nutation of the sacrum and by a corresponding de-
pression of the coceyx and the asssociated musculsture
and in part to the production of the third movement
which is necessary to the mechanism of extension, The
forehead is again compressed snd depressed in accor-
dance with the degree of resistance of the pelvie
floor. But fthe changes are seldom equal in extent to
what they were before internal rotation occurred. As
a rule compression is much less, depression_is less
considerable, and there is an entire absence of new-
formed skew-distortion. In consequence the closure
'of the anterior fontanelle is not usually so great as
it was prior to the event of internal rotation and

the fontanelle may even remain partially open. The
Iparietal and occipital regions are constricted and
lengthened towards the ocecipital pole so that the
occipito-mental diameter attains a length which it
‘never possessed in the pelvic cavity. Further the
elongation of the occiput takes place in a new direc-
tion towards the outlet, and relative to the long axis
. of the fetus it is more obligquely inelined than it was
I1n the pelvic cavity. These changes are dependent in

degree on the resistances to which the head is exposed
‘and/
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and the ultimate form of the head is mainly an ex-
pression of the mechanism of extension though the
form still retains unmistakeable evidence of the
stresses of internal rotation in DOHRN'S vertical
shear and LABAT'S antero-posterior displacement of the

parietal bones,

(4. The foregoing account is, I believe, true
for the commonest event - the left ocecipito-anterior
position with vertex presentation, pelvie rotation, a
resistant pelvie floor, and a change of direction
downwards and forwards as the head emerges from the
pelvic cutlet, In those labours in which internsal
rotation is greatly delayed extension begins before
rotation occurs, and with the exception of the first,
the movements of flexion pass insensibly into those
of extension. The ﬁhenOmena of labour are then main-
1y those of extension and rotation. Owing to the
oblique position of the head, and as long as it lasts,
lateral obliquity is present relative to the brim. It
takes the forms of true LITZMANN'S obliquity and
apparent NAEGELE'S obliquity which are necessarily
exaggerated,

In the persistent occipito-posterior posi-

tions the head is born by an increase of the second

and/
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and third movements of flexion, The mechanism of ex-

' tension is there, but the movements are those of

flexion, As the commonest cause in all ProBPability of
the persistent occipito-posterior position is a
primary or secoﬁdary misdirection of uterine preésure,
the strain on the pelvic floor in the act of forward-
ing the head to the outlet is relatively enormous, At
an early stage the ultimate prolongation.of the axis

of pressure lies posteriorly outside the boundary of

the head, The pelvic floor has unaided by a proper

| direction of pressure to push up, compress, and de-

press the sinciput behind the pubic bones before it
can bring the occiput to delivery. The evidence of
the strains exerted lies in the aspect of the poster-
ior occipital region which may remaein depressed for

a long period after birth, if not indeed permanently
(VEEDER 1898). It is known, however, that, without
becoming a forehead presentation, the head in the
occipito-posterior position can be born by a mechan-
ism which is not flexional. XIDD (1863) pointed out
that the head in this position can be born with either
the oceiput or the forehead leading - the latter,
however, only when the head is small and soft. RITCHIE

(1865) attributed the latter mechanism to the pressure

of/
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of the pelvic floor on a small head.* THere, as it
seems, we have an arrangement in whieh the resistance
is relatively more severe against the occiput than
against the forehead, and owing to the softness of
the head the occipital region readily becomes flatten-
ed and compressed against the pelvie floor, while the
forehead quickly bulges into the area of least resis-
tance, The alteration of the cephalic curves which
results from these changes may simply cause the fore-
head to be born first, without the occurrence of any
other changes. The change in the shape of the head
maey however lead to a transference of the centre of
pressure to the area of the forehead and even to a
delayed correction of the line of uterine-axis pres-
sure, In these rare cases it would be of interest

to learn the inclination of the base of the skull
relative to anyone of the parallel planes of the pel-
vis,

| According to TARNIER and BUDIN (1898),
CHARRIFR records an analogous case under anatomically
though not mechanically different ecircumstances. The
occiput of a well-flexed head in the persistent

oceipito-posterior position created a central tear of

the/

*ZANGEMEISTER (1908) had an example similar to
RITCHIE'S, but it was delivered with forceps
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- the perineum. Extension then occurred and the head

wes born with the face lesding through the vulva.

Here a change in the inelination of the base of the
skull is evident and therewith certainly a trans-
ference forwards of the centre of pressure. The pres-
sure was not sufficient to force the occiput and the
head through the central tear which necessarily slso

stopped the occiput from gliding forwards over the

pelviec flcor., The mechanism at the oceipital end of

the head was then arrested. The evidence derived
from experiments strongly suggests that in such a
case the axis of pressure leaves the impacted ares
and either swings forward in the direction of the
area of least resistance, or else moves towards &
temporary and reletively diminished area of resistance.
In CHARRIER'S example the true area of least resis-
tancg was reaﬁily available, and the mechanism suggests
that the axis of pressure did swing forwards, and that
the centre of pressure entered the area of the fore-.
head which was compellied to descend into the area of
least resistance,

KEHRER (1906) gives two ends for the per-
sistent occipito-posterior position, In the one the

head is flexed, and the forehesd and the face are

born/
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born last., 1In the other the head is extended and the
forehead is born first, then the parietal region and
the occipuf,'with the face coming last. In the form-
er the movements in the mechanism of extension sre
wholly those of flexion: in the latter the head de-
scends by the second and third movements of extension,
and is born by the second and third movements of
flexion.

KALTENBACH (1891) following XIDD and
RITCHIE divides into two groups the well-flexed heads
in the oecipito-posterior positions - one in which
the head is small, and the other in which it is large.
In the former the anterior fontanelle appears first
and then the sub-occipito-frontal plane: in the latt-
er resistance becomes more severe, the glabella
appears at the symphysis and then the cccipito-
frontal plane., The further adverse circumstance in
the occipito-posterior positions, as XALTENBACH and
others announce, is the greater diameter of the head
engaged. This may be the occipito-frontal, while in
the occipito-anterior positions the sub-occipito-
| bregmatic diameter is always applied during the
movement of extension with the head flexed. loreover,

in the former group, unless the head is reduced by

the/
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the resistances to a rotund form, the broad end of tie
ocval is the further awsy from the pubic arch. Thése
circumstances are all adverse to the perineum,

At one time the persistent occipito-poster-
ior position was held to be incapable of spontaneocus
delivery : later, this view was modified to one of
difficulty. A very great deal has been written on
the subject, especially in former times, with regard
to the conditions which were supposed to forbid
spontaneous delivery. The history has been ably re=-
viewed by MUELLER (1898%) and by VARNIER (1900).

As the matter is no longer in doubt, 1t seems un-

" neccessary to repeat it here, VILLENEUVE (1838), it
appears, first showed thaet spontaneous delivery
ought to be the expected event by having thirteen out
of sixteen births in that position. It would appear,
however, that as in the mechanism of extension the
length of the neck is a matter of Importance.
GUILLEMOT (1837) quotes LACHAPELLE that flexion must
be great to prevent the entry of the thorax into the
pelvis along with the head. Similarly, by extension

a long neck is favoursble to easy delivery.

$5. In the mechanism of face presentations

there/
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there are no movements of flexion in the cavity. The
first movement of extension is present early, the
second is manifest when the chin dips towards the
centre of the cavity, the third develops most great-
ly up to the moment of internal rotation. Birth
takes place in the mento-posterior position by a
further development of the second movement of exten-
sion (KALTENBACH and others notwithstanding) and pro-
bably by an increase of the third movement as well.
In the mento-anterior positions the movements of ex-
tension in the cavity are replaced by the second and
third movements of flexion in the outlet, that is
when the mechanism of extension occurs, According
to BRAUN (q.by KﬁﬁECKE 1864), either the chin or the
forehead may be born first, which seems to indicate
that the position is unstable.

Many authors have held, and some still
hold, that delivery in the mento-posterior position
is spontaneously impossible. SMELLIE (1752-1764)
clearly describes a labour which so ended (No.136),
and gives particulars of one delivered by Dr COOKE
with slight menual assistance (Case 141)., TORRGLER
(1887) quotes SCHULZE (ef. XALTENBACH) that the

cireumference of the head is the greatest danger to

the/
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|
the perincum and proceeds to show that the sub-mento-
ocecipltal diameter exceeds the small oblique by 190
em,, and is therefore as dangerous as, if not more
so than the occipito-frontal of the occipito-poster-
ior position., It is doubtful, however, that the
sub-mento-oceipital diameter is that engaged in the
outlet, BERTHAUT (1908) holds, probably with jus-
tice, that the head in the mento-anterior is less
dangerous to the perineum than is the head in the

occiputo-posterior position,.

$6. Presentations of the forehead are peculiar
in several ways and it is unfortunate that oppor-
tunities of observing the mechanism are rare, The
head in most cases appears to be small relative to

the pelvic canal., When that is so the possibility

‘exists of the greatest diameter of the head passing

through any parallel plane of the pelvis so that the
inelination of the base of the skull may be radically

altered. That is to say, during the descent of the

head either fléxion or further extension of the head
may result, Otherwise, circumstances may be favour-
able to the persistence of a forehead presentation
as such until delivery is completed.

v.HELLY/
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v.HELLY (1861) states that the head enters
the brim 1p the transversé position and may traverse
the whole length of the canal in the same position,
while the presentation may be converted to a face or
a vertex, as HILDEBRANDT (1865) afterwards confirmed,
MANGIAGALLI (1884) and BELUZZI (1884) hold that dur-
ing the descent through the cavity the chin comes a
little lower than the occiput. MASCHIONESCHI, BLANC
(1886), and POLOSSON (1892) maintain the opposite
view, AUVARD (1894) suggests that both mechanisms
may occur, and further that both ends of the head
may descend equally, or that there may be an oscil-
lation of the hesad,

According to PCLOSSON a head presentation
cannot develop in the cavity unless the head is very
small, The diameter engaged {(from the chin to a
' point on the sagittal suture midway between the
anterior fontanelle and the occiput) is so large that,
if the opposite movement occcurs, the head impacts in
the cavity. AUVARD says the inlet of the canal is
sufficiently lorge to admit a diameter of 13em. At
the same time he quotes BUDIN that the average
oceipito-mental dismeter is 135 em. SOLOWIEFF (1898)

thinks forehead presentations can end spontaneously

only/
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only when the pelvis is wide or the head is smell,
It is interesting to note that SMELLIR haﬁltwo fore-
head presentations born spontaneously and a third
which he converted to a vertex presentation.

POLOSSON states that the mechanism of the
outlet is by flexion on the superior maxilla, while
the chin is born last by & movement of extension,
According to the same author the deformity (third
movement) is always greater at the outlet than in
the cavity, and in transition it éssumes a new form.
HILDEBRANDT {1865) had already observed that the
forehead is born first and then the face. In LEO'S
case (L.0.A., extended) which was not a frank fore-
head presentation the vertex was born first, then
the forehead and the face, the chin coming last.

Here the three movements were those of extension from
first to last as in face presentations, AHLFELD
(1905?) recorde a labour in the right ocecipito-
anterior position, the forehead presenting. The head
rotated on the occiput so that the forehead was
delivered first by a continuous movement of extension,

A peculisrity of the third movement of ex-

tension in presentations of the forehead is the

opening/



opening of the mouth during labour. According to
POLOSSON (1892), FOCHIER describes the birth of the
head with the mouth open. The former thinks the
mouth is open all the time. The opening reduces the
occipito-mental dismeter of the head aﬁd arises on
engagement by a movement of extension. POLOSSON
also states that the open mouth in forehead presen-

tations is figured by HENRICIUS presumably in 1885,

§7. Numerous observations relatelto the stabi-
1lity, or want of it, of face and forehead presentat-
ions., As the matter is of some importance for the
present view of the mechanism I shall refer to those
of which I have notes,

SPONDLY (1869) had a face presentation
which became a vertex presentation after the waters
broke, and a forehead which changed to & face pre-
sentation at the brim on rupture of the membranes.

KUNECKE (1864) quotes BRAUN that a face

presentation may become a vertex and HECKER that a

| face presentation may change to an anterior parietal

presentation,

In BEUMER and PEIPER'S series of ten examp-
les of forehead presentation (1884) the presentation
became vertex four times (thrice instrumentally),

four times it remained forehead (two perforatioms),

once/
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once 1t became a face (partly manual), and once
version was performed.,

RASCH (1885) records a spontaneous labour
in which the forehead changed to the face in the
cavity of the pelvis,

FROMEL (1688) and v,FELLENBERG (1908) had
each a case in which an arm prolapsed, In the one a
face presentation changed spontaneously into a head
presentation ; in the other a head presentation be-
came a face, FRSMEL states that HECKER and SPIEGEL-
BERG had two cases similar to his one case,

SOLOWIEFF (1898) in eighteen forehead
presentations found one only to end as a forehead.
| Five became or were converted into face presentations,
the rest were delivered artificially.

HENRICIUS (1885) in 221 forehead presen-
tations had 122 remaining as forehead, 24 changing
spontaneously to face, 29 to vertex presentations,

the rest being treated artificially.
AUVARD (1894) quotes CASEAUX for the arrest

of the chin on the sciatic spine and conversion from
a face to a head presentation; DUBOIS for the arrest
of the chin on the sacro-sciatic ligaments; and

CHAILLY for the arrest of the chin on the coceyx.

These/
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These examples AUVARD thinks were forehead presen~
tations in the mento-posterior positions.

GALABIN (1910) reccrds a brow presentation
which changed partly to face. The chin, then per-
formed long rotation. The occiput came down and the
labour ended in the persistent occipito-posterior
position,

It is evident from these examples that no
presentation is stable.even in the second stage.
Face and forehead presentétions are, however, less
stable than vertex presentations, though in the de-
gree of instability of forehead presentations the
records of SOLOWIEFF and HENRICIUS are an effective
contrast. Where particulars are noted, the regions
of instability are as one might expect at the brim,
in the cavity (HODGE 1864) and at the pelvic outlet,
Once the head is within the pelvic cansl, it may be
assumed on general grounds that any conversion which
occurs is one towards which the head has an original
bias, that is to say the head moves in the direction
of its primitive obliquity, unless the head is so
smell or the pelvis so wide that the occipito-frontal
diameter can pass through a parallel plane without

impactioﬁ. These considerations do not, however,

apply/
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apply to the pelvic outlet when the head is in the
direct position, Then the head is able to swing
through the plane of the outlet in either direction.
Where the cause of the conversion has been noted, it
is an obstruction applied to the presenting part
which it is unable to overcome, or a passive inter-
ference with the portion of the head which is furthest
away from the presenting part. In the latter instance
the explanation of the movement appears to be simply
relative acceleration and retardation: in the former
the mechanism appears to be similar to that of a
kyphotie pelvis and to be open to a like explanation,
When the centre of preseure meets an insuperable
obstruotion, it moves into the temporary and.relative
area of least resistance. So far as can be seen the
flatness of the facial curve and the equality of the
two portions of the forehead curve favour the move-
ment of the centre of pressure when an obstruction

| ocecurs. -In GALABIN'S case the complete change from
Pace to vertex did not occur until the pelvic outlet
was reached, Here the movements were first those of

extension and secondly in the soft canal those of

flexion.

In forehead presentations, as the evidence
shows, there is a greater tendency for the presen-

tation to give way to the face than to the vertex.

The/
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The nature and distribution of the resistances and
the mobility of the head on a horizontal axis are
not alone the cause. The primary reason is that in
a forehead presentation the centre of pressure is
primitively excentrie on the surface of that portion
of the head lying below its greatest circumference,
and the axis of pressure (the sum of all the pres-
sures) cuts the occipito-mental plane of the head
nearer the chin than the oceipital pole. As a re-
sult, the tendency is for the forehead, and it may
be the face, to descend by a second movement of ex;
tension. |
ren the presentation of the forehead re-

mains in stable equilibrium it is possible the third
movement of extension (moulding) has a good deal of
effect on the ultimate stability of the presen-
tations as in other positions and presentations.
For, by the protrusion and elongation of the frontal
region and by the compression and depression of the
other parts of the head the requisite curvature of
the lower surface of the head is secondarily pro-
duced so as to fix the centre of pressure on one
small area of the ﬁead.

As in the océipito-posterior positions,
the normally persistent effort of the forehead to

reach the anterior moiety of the canal when the chin

is/
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is behind is limited by the ultimate degree to which
the third movement can be developed; and a time
comes when the placing the forehead behind the
anterior wall of the canal can be effected or com-
pleted only by the substitution of one part of the
head for another, that is, by the process of internal

rotation.

§8. Shoulders 14 cm. broad have been dragged
through a normal pelvis, and the child lived
(AHLFELD 1881).  Mueh discussion has taken place as
to the precise manner in which the shoulders make
their entry into the world. It is possible that a
good deal of the obscurity which has arisen is due
to & confusion of the words "appear™ and "born".

Any thet remains may be covered by AUVARD'S deduct-
ions from his experiments, In the majority of labours
the shoulders are born by a pivotal movement on the
pubic arch for the same reasons and with the same
disadvantage as those to which I have referred in
deseribing the mechanimm of head presentations. The
diaphysis of the anterior arm stems itself on the
pubis and the posterﬁor shoulder rolls out over the

pelvic floor, (ZWEIFEL 1893). Thus the anterior

shoulder/
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shoulder appears first and the posterior shoulder is
born first. To some extent the order of the vhenom-
ena is due to obliquity of the plane of the dilated
vulva. It is not due in most cases at any rate to a
greater descent of the anterior shoulder. The rule
of the time of appearance and of birth just quoted

1s that of most observers. But it is apparent from
AUVARD'S observations (1883 that thre order is depend-
ent on the artificial suoport given to the head.
According to AUVARD, ﬁhan the birth is entirely un-
aseisted, the vosterior shoulder appears and is born
before tre anterior shoulder comes into view. LEFOUR
(1833 ) and LEONIT (1889) arrived at the same con-
clusion. Hence in the natural mechanism the cervico-—
acromial diameter engages for a time until the post-
erior shoulder is born. The natural order, however,
is not etrietly followed by nature, for AUVARD says
that in unassisted labours the proportion of poster-
ior shoulders first is as nine to six of anterior
shoulders first. Yet AUVARD states that the primary
appearance of the anterior shoulder 1s abnormal.
EDCAR (1893) 21s0 made careful observations on this

matter in spontaneous labours. He divides the data

under/
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under two headings - the shoulder appesring first st
the vulva snd the shoulder first born. Under the
former the posterior snd znterior shoulders sppesred
first in equal proportions in 69 primiparas, in thres
of whom both came together: while in 68 multiparae
the posterior shouldsr appesarsd first nesrly twice
28 often as the anterior. Then, under the latter
heading the posterior shoulder wzs born first 9 times
last % times, both were born together twice, sand
once the shoulders were delivered in the trarsverse
position. All these were in primiparée.(ls). In 28
multipar=e the postericr shoulder was born first 19
times, the antericr 8 times and both came together
ence. In 1907 EDGAR sume up his results in saying
that the posterior shoulder is born first three
times as often as the sntericr in primiparae crnd
twice as often as the anterior in multipsrse. On
the strength of these a2nd AUVARD'S cobservations
TARNIER and BUDIN (1898), EDGAR (189%) =nd HART
(1912) heve =11 adveccated as the correct msnner of
delivering the shoulders the pressing up of the
anterior shoulder out of sight benind the symphysis
until the posterior is born. It is opern to question,

however, whether cr nct the cervico-scromisl dis-

mater/
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diameter which is appsrently engsged is reslly 80,
and in any case the method mskes s pivotsl movement
cf the shoulders =n undesirsble certainty. Fauslly
assertive to the contrery RITGEN (1855), COUDER
(1891) and CAIE (1905) have advoeated the premier
delivery of the anterior shculder, and whenever nec-
essary the dangerocus process of bringing down and
freeing the anteriocr srm. Here slse the pivetsal
movement is not evaded, and excepting when the arm
is reduced the advantsge gained in the rsduction of
the diameter erngsged is nct very grest. SCHULTZE
(1858), OLSHAUSEN (1870), PAJOT (qg. by FARVIN 1895),
CASEAUX (1876), TARNIFR (1882), BARNES (1885),
FARABEUF and VARNIFR (1891), NORRIS and DICKINSON
(1896), STRASSMANN (1897), AHLFRLD (1903%), and I
think FPARVIN (1895), to cite only a faw,express
views which are compar=ble tc those of ZWEIFEL
though they sare expressed in vsrioue ways. HODGE
(1864) states both shoulders spvesr together: BARNES
adds that they msy be born nesrly st the same time,
EDGAR'S statisties indieste the possibility of all
three modes s¢ that the problem is more one of fre-
queriey. This may have been settled by EDGAR'S and

AUVARD'S work, but further evidsnce preferably
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photographic seems desirsble. In considerstion of
the two principsl modes ¢f delivery which I will
call RITGEN'S and EDGAR'S, the bshavicur of the
posterior shoulder has sn importsnt besring on the
pivotal mechanism. The shoulders in their descent
through the cavity experierce the second and third
movements of flexion which effect s reduetion in the
bisacromial diameter, and cthsrwise conform the
shoulders to the pelvis. During the mechanism of
exterision in whieh the spinal column of the trunk
usually inclines towards the cutlst, the anterior
shoulder maintains ite condition of flexion under
both modes of delivery. But the posterior shoculder
showe 8 variation. So fsr as my experiernce gees it
always remsins flexed by EDGAR'S mechanism. By the
other it is sometimes flexed and somatimes extsnded.
The latter position is shown in ZWEIFEL'S second
stage section with the head born (189%). In the
pivotasl movement with the postericr shoulder extend-
ad the longer rédius of movement about the symphysis
is fraught with greater danger tc the pelvie flocor.
This possibility is therefore zn argument agsinst
RITGEN'S method. Thers is, however, a method which

appears better than either RITGEN'S c¢r EDGAR'S. It

will bs referred to lster.

In{/



In some respacts the snoulders do nct form
quite the same factor in the eavity and in the soft
canal. In the former they behave like the oceipital
segment of the hesd: in the lastter they do so also
3¢ long as flexion is ceomplete. But, when the pcst-
erior shoulder is extended the psrts present =an
analogy to the hesd in extsnsion, the correspondence
being wenderfully complete 3s to details. In the
crie case the shoulders re-—asct as shoulders, in the
other as the head. The Fformer is normsl and conser-
vative: the latter is abrnormazl and dangerocue to the

velvie flocr.

& 9. The mechanism c¢f extension in breech pres-—
entations demsnds no special remarks. Excepting

that it possegses only the third movement c¢f flexion
or extensior, the breech dces not differ in its mode

of delivery from the shoulders.

§ 18, When the head comes last it msy be born
either by flexion or extension (AUVARD 1894). So
far as the detsils of the process sare concerned most
is to be lesrnt from the srtificial meodes of deliv-
ery, which is true also for the aftercoming shouldem

DEVENTER (q. by SMELLIE 1752) pulled

packwards/
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backwards on the hesd so ss to deliver the cceiput
first when the position is the cecipitc-snterior.
SVELLIE or the other hand pulled forwerds, using the
fingers of one hsnd to drsw the upper Jsw downwsrds
and the fingers of the other hand to push the occipwt
upwsrds, so as to deliver the fsce Pirst® The some
mechanism is aimed 2t in the PRAGUFR (KIWISCH l846)
and WIGAND-MARTIN methods (Martin 188€), nzmely to
deliver the face first or rsther that portion of the
head facing the posterior wsll of the censl, for in
the occipito-postericr position the ceciput is
delivered first. There sre, therefore, two pessible
methode of delivering the sftercoming hesd - by
flexicn or by extension. MeCLINTOCK (1876) hclds
that DREVENTER' S methcd is possible only in conditions
of relative underprcporticn. The methcd by flexicn
is mecre perfect, erd it has the sdvantsge that the
directicn cof trsction is favoursble tc the mainten-

ance of flexion ss I have shown. In order, hcwever,

tO;’

*1ITZMANN writing in 1886 and 1887 attempts to show
on historiesl grounde thst Smellie's method often
known ss the Veit-Smellie ought to be cslled the
Mauriceau-levret, and he gives his spproval to this
method as it is medified by D'Outrepcint. It appears
however, that, while Smellie spplied trasction tec the
upper javw of the fetus, Mauricesu plsced one or twe
fingers intc the mouth of the child for the ssame

purpese,
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to make sure that flexion is meintsined rct only in
the head but alsc in the arme, it is better to re-
tain the hand which hss been emploved tc produce
internal versicn, in the uterus, or in sn srrested
breech rresentation tc intrcduce s hand =s fsr as
the child's face, to insert the index finger in tre
child's meuth, and to clesp the one arm with the
thurb and the cther arm with the remsiring fingers.
The cther hend grasys the limbs ¢f the child, eseh
segment of which is brought, by gentle tracticn
exercised by both hands, sprrovristely through the
transverse dismeter of the brim, the cblique dismeter
of the cavity, and the antero-postericr dismeter cf
the cutlet, in 2 state of cocmplete flexion. Fither
the right or the left hand msy be used 28 is conver-
ient, ard any esnal which will sllcw the head tc
pass through will slso sdmit the heand and Poresrm
aleng with the body ¢f the child. The methed cof
extrsction, just deseribed, is psrtly shown in s
disgrsm reproduced by WILLIAMS (1912 P. 817) sfter
BUMM. But in the figure most of the hand is extern-
2l to the eanal and the srms sre not gusrded. And
it is msinly in the height of the operaticn ard the

securing cf the srms that the method differs from

the/
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the MAURICEAU-LTVRET.

The fact that the srms hsve become extend-
ed dces not, however, invslidste delivery with the
sTms still in thet position. NUFLLER (1898P) who
described = methed of delivery with externded arms
(sceording tc LABHARDT (19082) it hsd slresdy been
described by DEVENTFR 1701) insists on the snterior
shoulder being made tc enter the cblicue dismeter
of the yrelvis first. If the manceuvre is accomplish-
ed successfully, the rest is essy.

LOVRICH (1905) and CUKOR (1908) sargued in
favour c¢f this method. LABHARDT states success in
90% of his esses. In 1909, LOVRICH was sble to
record s total of 74Z cases sll successfully deliver-
ed by MUFLLER'S method. ZIFGLER'S results (1213)
2re net quite so goocd. They show, however, BUCCESS
in 80% of 492 exsmples. According tc LABHARDT the
secret of the success of this methcd spsrt from the
maruel manoceuvre is the reduction of the transverse
diameter of the shoulders as a consequence cf the
extersion of the asrms. As the arme must lie aleng-
side of the head during delivery, the circumstance
argues against the views of DUNCAN and others that
the head during its descent occupies the wheole

sectionsl/
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sectional area of the pelvie cansl snd it is = yract-
ical proof of the scundness of SWAYNE'S contertion
that space always exists at the sides of the hesd
within the pelvis. It does sway at once with
DUNCAN'S objection tc SCHULZE and leaves the hesd
capable of being influenced effectively by changes

in the direction of uterine pressure.

The mechanism 2t the cutlet when the
shoulders sre =aftercoming is a2lsoc pivotsl snd
similsr to thst of the oncoming shoulders. LEFOUR
(1888) advises that the anterior shoulder should
be delivered first sc that, with the neck aprlied
tc the pubis, the posterior shoulder msy be allowed
tc sweep over the perineum in safety. This mechan-
ism has the zpproval of TARNIFER and BUDIN (1898) and
is repeated by ROSSIER (19092), but it has a doubtful
value. Befors the anterior shoulder csn be entirely
born it is probsble that the pelvie floor has sl-
ready been exposed to more stretching than it will

ever get from the postericr shoulder.

g 11. The methcds of safegusrding the perirneum
are so numerous that BOVIS (1911) disbelieves in

ary of them. It is generally sdmitted, however,

that/
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that 1f =soma precautions ars not taken tears of ths
perineum wilil be more plentiful and more severs than
they are. That being granted, it ought further to
be insisted that secundiparae need as much attention
in this respect as women in first labour.

The various methods which heve been recommend-
ed from time to time rasolve themselves under the
headings of - -

I. Posture.

IT. Predilation.

III. Applications to the Derineum.

IVv. Uanual pressure designed to favour what
is regarded as ths normal mechaniem.

V. Manual pressure intsnded to interfare
with what appears to be the normal
meachanism, and to replace it with a
mechanism which is considared to he
better.

I. As a general rule the lateral
posture is favoured in Britain, ths dorsal on the
Continent of Rurove and in America. ‘Some authors,
however, have mads special recommendations as to the
position of the mother during the pascage of the
head ovar the parineum. SCHULZE (1887 and 1908) ad-
votated the extension of the lumbar spine by vlacing
a pillow under the loins in the dorsal position.

NACKE/
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NACKE (1908) advisad a similar arrangement. RITCEN
(1855) and FEHLING (1902) used the lataral posturse
on ons or obther sids aceording to the uosition of the
head. The left lateral position was favourad hy
GOODELL (1871), FASBENDER (1878), =2nd HABERLIN (1801)
whils BONNINGHAUSEN (1902) prafaryrrad ths rignt aids.
APFPELSTEDNT (1906), SAMUEL (1908), GRUBE (1910), and
GRELR-BAUGHAM (1913) wroita in favour of thae 1ithotony
position, though in 1912 SAMUEL .ilow2d thn l1latapal
poaition in the intsrvalz of $h2 pains, a3z 2iso
OLSHAUSEN (1872) from the dorsal. Ths contrary atti-
tude to the lithotomy, namaly with thas thighs ex~
tendad on tha trunk was apoprovaed of hy HURT and
MACDONALD (1882).

I1. Pradilation was practised by
SMELLIE who amployed thz fingars 2f one hand clnsed
togethar in the form of a sona. According to AUVARD
(1894), BYPORD usad an artificial bag of waters far
a 3imilar purpose , whils DUMAS usad thrans fingars.
HURT (1871) pulisd bask ths postarior comnissurs »f
tha /

GRERR-BAVTGHAM changad from tha lithotomy vosition
a3 3901 as the hzad appearzd 19 ona in which Yha
knzes ware sxtoendsd and thz closazd lags ware Io-—
tatad axternally.
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tha vulva %0 bring tns vulva into tha diraction of
tha sxpulsivs powar. RUDOLPH (1913) followad SMELLI®
and. DUMAS, and hs quotas HOHI, | 1362) 40 show that
NAGEL (1851) made a similar practics.

ITI. Applications t9 the perinaum do
not ecall for any ramarks.

IV. 0Of manual methoda dasignad to
forward tho normal mechanism that deseribsd dy
RITGEN (1855) i3 one of tha baat known as it is also
ane 2f Lhe old=std. An arm is »nlaesd hatwasn tha
thighs and the hand is hollowad ovar the haad. The
other hand is apnlisd behind the anus to preass in-
wards and forwards 1nltn3 intervals of the paina.
I% i3 claar.that RITGEN did not advise a fianger to
ha placad in the »ractum as has sometimas basn zaid.
PRHLING (1908)arguns in favour of this mathod and
adds that prassurs should b2 made lataral to tha
madian raphz of the parinsum whan tha azad is in-
complataly rotatad. RITGEN, nrowavar, 1if I am nob
mistaken, gounssalliad thz nrocedura in all ecas3es,
GIFFARD (1734), 1t 13 szaid, madas prassurs downwards
aad forwards nzar the anus, whils according o

AHLFELD (190%5 RITGTN'S mathod was alraady prachtisad

vy /
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by HAGEN-HOFFMANN (1780), SIEBOLD and PLAYFAIR
(PARVIN 1°295) employed a similar method. HART (1887)
applies tha thumb in front of 4h3 anus and makas
prassurs dcwnwards and forwards. A% 4ha z3ams tima
tha fingaras of the sama hand are applisd to the
oceiput a3z far u» as th2 napz ao as 4o hHring domm
the napa %o the symphysis ~ a valuadbls addition to
what i3 virtually RITGEN'S mathed. SPTRVENS (1895),
CAIE (1905), and GRUBE (1910)daseribs mathods which
do not differ from HART'S nsxespt in detail.
APFELSTEDT (1906) and NACKE (1908) writs in favour
of a system which may be ragardad as a combinaiion
of HART'S and TARNIER'S mathods.

The introduetion of a fingar» into tha »actum
t0 make prazsura downwards and forwards was practisad
by OULD (1741), nMﬁLLIE (1752) ang van BAM3ROKR
(1883). PARVIN 3tatasz 4Hhat BEENATTI (1778) usad this
mathod. -GOODBLL (1871) introduced twe fingara into
tha reactum ia ordax 4o prass the antarior wall
forwards. FASBENDLR (1278) put a thumb in the
ractun and tha othar fingars of thz szams hand orax
13 h2ad 39 a3 4o clasp ana contrel it. Hare there
ia a closas approximation to HART'S method with an
obvioua disadvantage. ROEDERER and HAMILTON,

( LEISHMAN)/
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( LEISHMAN 1864) proassed ths perineum backwards to—
wards thes sacrum s0 as t0 p3z1 it off tha head. The
mathod is safae only when the forashnsad is horn ans
then 1t i3 hardly nzcassary. .

TARNIER (1882) plaeed ons hand over the head
80 as to_eontrol it and th2 other was laid flatly and
transvarszaly on the perinsum through which t¢ha ha3ad
was prassad forwards. BONNAIRE (1881), AUVARD (1894),
DESSAIGNT® (1894), and BONNINGHAUSEN (1903) elossly
follownd this mathod, placing thz hand which controls
hn haad hatwesn tha thighs of ths nothax.

OHARPENTIER and PINARD (BOVIS 1911) avvlisd
pressurs from the sidss of the anus - PINARD
smphasises tha importancs of disangaging tﬁa pariatal
tubarositiss in tum - a difficult thing to ao, but
11 raady aceomplishad by GUILLEMOT (1837). LOHLEIN,
BALANDIN (1883), and MSRKETTSCHIANTZ (WEBSTER 1903)
gpread a finger and thumb on 4h2 parinsum, ths last
author épacially for th? purpdssz of drawving ths
parinaum tozZather and 39 prasz2rving it from rupturs.

HABERLIN (1201) usad %42 laft h2ad 4o nold
tha haad back in the pains and 4o prass upwards ths
antarior-lying 30ft parts 17 the intervals. Tha
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right hand hindars t99 graat saxtansion of tha floor
by seizing tha voatzrior portion of tha vulva and
during a pain prassing ths nzad forwards from ahova
its graatast circumfarasnce.

Thas2 are, I think, a fair account of tha
Mma%19d3 most raadily aecesssibla in print and probably
mo3t ganarally ia uss. Ia 99»%sition 42 theas
mathads OLAY (1844) claimad to have shown axpsriment—
aliy $hat prassure on thz p2rinsum incrsaziss thz
liability 49 rupturs. . ( SCHROEDER asszartad in 1357
that prassuras diminishas ths tandaacey.) SCANZONI
(1853) and HOHL (1862) apparaatly contrallad 4a3
haad alons f2r anma such rPaaaon. TYLZER SMITH (1252)
argusd that iantarfarencs with tha parinsum »3flaxly
ineraazas uharina and ahdominal astion, and ia thawsy-
fora t0o »2 avoidad. CGRAILY HZWITT 21 %h3 othsar haad
favourad support. (LEISHMAN 1854). TYLER SMITH'S
viaw is, howavar, a welghty objsetion 4o Has
apolication of vraasurs to tha psarinsum, axespting
that of 4tha haad which is unardidabls.

V. In ths sacond manual msthdd which

aima at changing ¢hs coursz of tha h3ad 1o maaipu-

lation 2f 4ha parinaum is required: it does 10t need

to /



be touched by the hsnd of the scecoucheur. TRMEPLE
(1886) prevented the occurrence of extension, and
with forceps csused the head to be born in =2 state of
forced flexion so th2t the sub-cceipito-bregmatic
dismeter comes through the vulva. TEMPIE states
thet GAUSSEN hsd alre=dy done thisz with the fingers,
but helds the practice nore easy with instruments.
In a psper published in 1889 GAUUSSEN cocunsels bend-
ing the head backwards sither witﬁ the fingers or
with the forcers until the ceeiput has passed under
the pubie arch. Thereafter extension is allcwed to
6ccur in the ordinsry way. So far as the evidence
gees, the method dees not differ materially from that
described by HART in 1887, and goes little beyond
the procedure described by MATHEW (1898) for the use
of the ordinsry foreceps. TOFF (1907) alsc wrote in
favour of a2 method which has beern lsuded bv PARAMORE
(1909) as invalusble in preserving the perineum snd
as being s production of foreed flexion. I have
seen only the account of TOFP'S method given in the
Tpitome oflthe British Medieal Journal, but as it

is there set forth the ﬁethod is entirely sinmilar

to that described by HART. TOFF, as HART,

allows extension 1o occur when the nape rests

against/
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against tis symphyais. 'Thizs iz the esncliusion
attainad by ROUTH in tha discuzsion on PARAMORE'S
Papa3r. PARAMORE appaars, howavar, 9 hava considarad
that TOFF advocatad zontinusd foread flaxion. TOFF |
apparantly did 10% do this, hut PARAMORE dosa. Tha
m3thod 13 tharafors TEMPLE'S and PARAMORE'S. PARA~
MORE, by his asxamination of thz planzs of the pubo-
rectalis museles and of tha vulva, produesd anatomical
roasons for the birth by foread flaxion, and he

also shows that the masthed is not accomvaniad by a
gr=at langthaniag and stratching of tha parinaum.

Tha maras production of foread flaxion, howarvar, ia
not sufficiant - 1t may in faet bHa dangarous. 1I¢

i3 21390 nacassary to inzursa that tha third movamand
of axtonzion 13 pronounced. It is 19t =2asy to
manipulate tha occiput a3 long as it 1iss wholly
hahind the pubic asgment. Fortunately so far as can
ba saan, 1t i3 not nscessary to interfere bafora a
managzahla portion of the oceiput has appsarasd balow
ths arch, bacauss until than ths distenzion of tha
perineum has not procssdad very far. As s00n,
howavar, a3 it is posaible to sxarcise vressurs on
the oceiput without pushing the fingars upwards
behind tha pubis tha occiput snould bs vressad boldly
haekwards. Tha furthar tha hzad descsnds, the mors

practicabla/



748,

practicabla i3 th2 oparation of foread flasxion.

When the hoead i3 wall ddwn and tha sub-ocecipito
bregmatic diametsr 1is approaching sngagemant a4t the
vulva, firm prassure should b2 aponliad for a faw
3sconds to tnhe zineiput in a diraction forwards. Tha
preasurs should not 1ast longex»r. PHINOMENOW and
BROCK, acceording %o BOVIS (1911) show that pragsurs
tends %o fix a portion of tha parinsum and this 12ads
to rupture morz raadily that mare disianziom.

Further if ths pressurs with ths fingers i3 apyliasd
Xinatically, the affact 01 th=2 head is lasting owing
%0 tha tandancy of tha bonas of tha hiaad o .continuz
to mova in the sama dirsction for a little whilae
after 4ha prassure is ramovad and 4o ramaia ia thair
naw po3ition for some tima. The h2ad i3z mainbtainad
in an attitudn of foreazd flaxion uatil Lths forahaad
is born. Az a ruls, when thiz happans, furthasr
ds3eant of t49 M9ad in 529 3ama diraction »hacomas
impoazibla owing %o tha s3houldars raashing tha 2ad

of thair daaesnt within %tha cavity prior 19 rdtation.
It 13 possible to coantinus the attibtudzs of forced
flaxion until rotaticn 9f ths should=ars has odccurrsad,
and tha whols Yvead has bh2sn hor. Tharz is no advan-
taga in iha proeazding, howavsr, a3 whaen th2 forahsad

iaf
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is born the perinewn will not s=gain be so severely
dilated by the head. As soon then as the limit of
descent and the birth of the forehead has occurred,
it is better to allow extension to take place. The
hesd sxternds gently ard indeed psssively by the
remnant of resistance exercised by the perineum, =nd
is born. The shoulders ought to be delivered in the
same way, ma2king traction cn the head in the ssme
direction as that whieh the head.took in forced
flexion. It is necessary to be psrticular in this
regard as traction applied to the shoulders in =
direction tooc much backwsrds may lacd to a deadlock
veseibly by reason of the posterior shoulder coming
into contact with the sacro-cocceygesl jJjunction.

At the first trial, the pressing of the
he=ad and the shoulders backwards onto the perineum
demands courage of the attendsnt. The method looks
so like perineal murder. But the results are good
both in saving the perineum and in shortening the
period of expulsion. It is hardly necessary tc 2dd
that PARAMORE'S method is not s guarantee sgainst
rupture. Tears will still occur, but I believe they
sre less numerous and less ssvere in the use of this
method than of any other vhich I have tried.

/
A8/



As nearly as it is pocssible to judge by
external comparisons, the line of descent in forced
flexion makes =sn sangle of 40C to 45C with the axis
of the brim. Sometimes it is a little less, some-
times a little more. These sngles comparé favourably
with the 90° or more which the axis of the lower
part of the canal makes with the upper in the ordin-
ary mechanism of extension. The change of direction
which, as it will be seen, still occurs tzkes place
on the pelvie floor, but rnot at the level of the
distended pelvie floor. The change of direction for
each seguernt of the head is momentsry and nct con-
tinuous. These sre importsnt matters. Pivotal
getion in the ordinary sense is sbolished entirely
and with it dissppesrs the very injurious bursting
pressure to which the velvie floor is ordinarily
submitted. At the ssme time the perineum is not
drageged along with the he=d: it does not lengthermn,
or beccme Ary cor frisble. The perineum remains
short and plisnt. It does not become fixed to the
head arnd thus a potent cause of rupture is removed.
It is quite possible, and indeed ordinarily happens,
that delivery is secured over a perineum which is

never longer than two and 8 half inches in a primi-

para/
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primipara and two inches in a multipars, from the
commissure to the anterior margin of the arus. The
discrepancy between the planes of the vulvar outlet
‘and the pubo-rectalis muscle is reduced to the lesst
vossible 1limit, and it is impossible at the same
moment for the ore to aceommodste the sub-oceipito-
brepgmatic diameter snd the other the cecipito-frontal
As a rule the perineum remains wrinkled during the
period of greatest distension. If not, wrinkles csen
readily be produced in most csses, If the firigers
are able to make a fold in the perineum it will rot
tear (BOVIS 1911). The hesd is compelled tc enter
the world in a state of forced flexion. That is to
say, the second and third movements of flexion are
exaggorated. I have already reinted out that in
many ceases after internsl rotation has occurred the
frontal regicn £ills up and the anterior fontanells
becomes patent. It often hapvens that in the third
movement of extension this region is never proverly
compraaaéa and depresssad. This circumstance increas-
es the danger to the perineum. In the ordinary

" mechanism of extension it is rarely possible t¢ re-
produce the compression and depression manuslly, be-
casz thare is no fixed point to work against. This

dieiculty/
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difficulty is obviated by PARAMORE'S method, for the
head is compressed in the appropriste dismeter by

the one hand acting directly against the other. The
sub—occipito bregmatic dismeter is the greastest dia-
meter engaged. The head becomes greatly elongated
not quite soc much in the cbligue direcetion to whieh.
SELLHEIM has dravn attention, but in a more vertiecal
direction. The great elongstion which a2t the labours
I have condueted has generally been the subject of
remark is readily produced, perhaps becsuse the
forces directly conecernsd are cpersting at the best
mechanieal advantsge. In the ususl mechanism of
extensiorn one notices at a time, when the perineum
seems scarcely able to bear any further dilatiorn, how
much of the head, especially in the sineipitsl regicn,
has still to pass the vulvar outlst. 4ll this region
has to make its exit by = process of further disten-
sion of the perireum. In an attitude of forced
flexion the head at an early stage provides the
perineum with a nearly vertical slope from which the
perineum is sble to retract rapidly and without ex-
periencing any further dilation, while the totsl
dilstion is much less than it is in the c¢rdinary
mechanism, as the sub-—cccipito bregmatic dismeter is

truly/ .



truly erngaged.

The advantages in delivering the shnoulders
by this method sre similsr. The gresatest are thne
absence of the pivotal movement and the certainty
that the posterior shoulder will not extend. An ex-
tended posterior shoulder rotating arocund the sym-
physis is lisble to eause perinesl rupture. The
shoulders are born in a state of forced flexion.

The one does not travel more rspidly than the other.
Both are born simultaneously, though the anterior

shoulder necessarily appesrs first st the vulvsa,

"I"' 'I“'I'"..I'-'_!";' "r_" QJ .
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Figl g.

Tracing of fetus from late sscond stage ssction to
show the earlisst avvearance of the third movemsnt

of extension (at point marked a). After BARBOUR.



P. 76%.
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Fig. 10,

Tracing of cast of fetus from a frozen ssctlion made
at the time when the sub-ocecipito frontal elameter
was engaged in the vulva, If shows ths first move-
ment of flexion complste, the third and sscond move-

ments of extension fully develoved (DE RIBES and

VARNIER)
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Fig. 11.

Diagran (after WILLIAMS) showing the third, second,
and firstmovemeonts of extension fully developed.
Sub-oceipito hregmatic dlameter horn. (Note:- the

first movement of extension 1s exaggerated.)



