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LATERAL OBLIQUITY. 

I. By lateral obliquity is meant a rotation 

of the fetal head about an axas which is antero- 

possterior relative to the head, and horizontally 

transverse or oblique relative to the peptic canal. 

That is to say, lateral obliquity may happen when the 

head is in a transverse or an oblique position, but 

it cannot occur, according to the definition, in a 

head which lies directly antero- posteriorly within 

the canal. From the historical point of view it re- 

mains an open problem whether or not real progresses 

has been made, since the days of. NAEGELE, in the 

study of lateral obliquities of the fetal head, In 

the course o.f t iris, opinions have varied in this sub- 

ject, as in other subjects, but it is doubtful if 

they have consolidated. It may even he just to in- 

quire how far some of the statements which have been 

made are deductions based on clinical or experimental 

observationss, how far they are only expressions of 

opinion. Suspicion is 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 baser] on circumstances not 

met with in the pelvic canal. An explanation of the 

difference is re ady to hand, and though it may not 

be charitable to make the suggestion, it justifies 

itself by its validity. In the flat pelvis, en- 

gagement generally happens in labour: in the normal 

pelvis, as is well known, the head usually (9escends 

into the pelvis sosie considerable time before the 

onset of labour is recognised. In the letter case, 

how many observers have carefully noted the course 

of events? The mechanism of engagement does not 

strictly fall within the limits of a paper devoted 

to the second stage. But, as I have just implied, 

engagement may be a phenomenon of the expulsive 

period, even in a normal pelvis. Whether or not the 

mode of engagement, with reference to the occurrence 

of lateral obliouíty, is the same in pregnancy and 

in the first and second stages is a matter for con - 

sideration. 

2. g Prior to the date of NA.GEL!' S paper 

synclitism -./ 

# The head is said to be synclitic when its base 
coincides with the plane of the brim i.e. the plane 
of the true ccnjuga.te, or with any parallel plane of 
the pelvis.. The base may be tilted one way or other. 
When the inclination extends from before downwards 
and backwards, the head is said to have Litzmann's 
or posterior obliquity. When the converse -is present: 
the condition is called 1 aegele's or anterior ohliqúíty. 
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syncl i tism a 7lare to have been. considered normal at 

the brim. .According to VARNIrA 1900, RO!DERER, 
i 

SOLAYf!S, and LTVRET held, this view. 3AUDELOCQUE, 

LACHAPELLE, and DUROIS senior, it is said, described 

synclitism (AUVARD 1894). VARNI.R argues that the 

ready assumption of synclitism at the brim, sub- 

sequent at any rate to t e year 17 %i , depends upon 

a misinterpretation of a passage in ]:,EVRET ' ; ' rork 

published at that tine, and which was taken to mean 

that LEVR.ET lí.eveci the axes of uterus, fetus, and 

brim to coincide with one another. There is, howeve?l, 

a weightier reason, as will be shown, why belief 

should be so general in synclitism at the brim. 

According to PINARD and VAPNIER 1892, (and it is 

apparent in the plates reproduced in the latter's 

Obstetrique ourr1-1-i%,ä), SMEL?,TE and CAMPER (1774) 

figures) LITZ1 ANN' S oblicn ity at the brim, and SMEL LIZ 

described the same obliquity to be present when the 

waters brew:. I have been unable, however, to dis- 

cover any passage in the New Sydenham Society's. 

Edition of Smellie's work bearing on this matter. 

And indeed, my impression is that SMELLir had no 

views on this subject at all. 

The parts of NAEGrL E' S historic paper which 

have given rise to so much discussion in the present 

connection are briefly these. The most frequent 

presentation/ 
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presentation is the right parietal bone i.e. 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 anterior obliquity 

of the head through the pelvis and also at the brim, 

as NAEGELE elsewhere makes clear. The obliquity has 

since been known by the name of its author. NAEGEIE'S 

view was accepted without objeetien being raised, by 

STOLTZ (1826), DUT?OIS (1834) (who, however, iia4e 

some reservations) , MOREAU (1841) , JACQUITIER (1846), 

TYLER. SMITH (1858), and no doubt others. VELPEAU 

(1835) on the other hand adhered almost alone to 

synclitism. In 1857, WEST Ventured to dispute 

NAEGELE't S views and argued for the synclitic mode of 

entry, at the same time suggesting that NAEGELE was 

"Mistaken in his tactile estimate of the rentre of 

the canal ". LEISHMAN (1864) toot a similar view to 

WEST and asserted that NAEGELE was ignorant of the 

inclination of the brim which, as BARNES (1685) 

observed, is not correct. DUNCAN (1868) held. with 

LEISHMA.N and KÜNECKE (1866) that asynclitism is not 

observed. Nß.EOTLE t S description (for DUNCAN) is 

more applicable to the antero- posterior position 

than/ 
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than to the oblique. The finger cannot react the 

sagittal suture in the axis of the brim, end it can- 

not be felt until it comes lower down within the 

pelvis. hence NAr!LE committed an error in attribut- 

ing observations to the level of the brin, though 

they were really c ad.e lower down. Further DUNC A N, 

and in this BARNES (1885) agreed, did not admit that 

the higher the heat is, the more oblique it is. 

Part of NAETIFL7' S argument was derived from the 

position of the canut suc,cedaneum, and this also did 

not meet with DIJNCAN' S a oroval as ac;coyding to the 

latter the passages dilate downwards and forwards, 

while the force is directed downwards and backwards. 

Naturally, DUNCAIT, bblding the views he did, could 

find no mechanism to account for NAEcTLT S obliquity, 

and he held that, if by any chance obliquity does 

appear, it is corrected by the uterine ecntra.ctiens. 

NÄEG IJr claimed a mechanical advantage for the 

oblique !node of entry. DUNCAN, from whose paper I 

have quoted this statement, (I don't think it occurs 

in the 1819 paper) admitted the arvantage, but 

asserted, without giving any kind proof of so 

strong a statement that Nature does not always take 

the/ 
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the easiest way. He then proceeds to stow that, 

though the head is synclitic at the brim, it has 

NAF! ELF' S obliquity in the cavity, and he accounts 

for this, as did NAFO?ILF, STOLTZ, LFISFI AN, and 

HODO7 (1864), by the nature of the resistances and 

the curved course which the head was supposed to 

follow. In 1869, KUNrCKF extended thP- views of his 
6 

1368 paper by postulatin a "synclitic" descent of 

the head, whereby the sa ;ittal suture always leads, 

and the head rotates evenly around the pubis. HODGF 

(1870) took a similar view, and states that VFLPFAU, 

CASEAUX, end =TES also described it. (HOD(,E 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 heed is synclitic; at the brim and 

remains synclitic until it is arrested by the pelvic 

floor, when NAFrtFLr'S oblinuity appears. Under 

synclitism the anterior parietal would need to be 

pushed under the posterior, but the op)osite is the 

rule. Shears according to JTJNCAN, are an argument 

against synclitism. 

So far then we have three serious indictments 

of NAr0 LF' S position; first, a mistake in estimating 

the position of the centre of the canal (wTST); 

secondly/ 
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secondly, ignorance of pelvic inclination (LEISHMAN); 

and thirdly, a misinterpretation of the level et 

which the observati.cns were being made (DUNCAN). 

Thera is still the other site of the problem. 

BARN4'S argues in favour of the ocourrence of 

NAFGELE' S obliouity from the brim downwarde. In 1883 

he attributes the obliquity to the 7Urnbo- sacral 

curve. Ir. 1385, he says tLe head enters the brim 

with N& GELF' S obliquity which is maintained and in- 

crea.sed in the second staffe by the action of the 

abdominal muscles. The author makes a good point 

when he says that LEISHMAN, KONECKE, and D NCAN 

rely on the coincidence of the uterine, fetal, and 

pelvic axes, which most certainly has not been 

proved.. Secondly, he disbelieves that N4EC,ELE was 

ignorant of the inclination of the brim. As N4EGELE "= 

paper on the pelvis appeared in 1825, and as it con- 

tains the results of the examination of no less 

than 800 women, it is highly probable that this re- 

search was in progress, if not indeed well advanced, 

at th- time of the publication of the perlier paper. 

PARNFS then proceeds to advance his views on the 

effect of the lu nbo- sacral curve and the width of 

the bi- parietal diameter of the head relative to the 

pelvis 
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Pelvis. In so far as these ara concerned., the? .are 

n_',t good arguments for NAEGELE, and the )_u- tbc- shcral 

curve founded on the evidence of frozen sections is, 

when the clinical aspect of uterine activity is 

considered, certainly wrong. BARNES, in addition, 

asserts that the caput persists on the right parietal 

and occipital bones from the beginning to the end of 

traction in instrumental labours, and he quotes 

RIGBY that the head is laterally oblique from the 

inlet 

gg 

to the outlet of the pelvis and is never 

syncl :tti c. 

With re gard t }1en to NAEGELE, whom, it is 

s._F.:id, von SIEBOLD in a moment of enthusiasm describ- 

ed gas the coryrphge Of the obstetric art, I firmly 

believe that NAEGELE described correctly in all 

respects whatever he felt or observed, NAEGELE 

noted the occurrence, in the cavity, of the obliquity 

which goes by his name. He observed its presence 

at the brim, and he records the fact that the magni- 

tude of the obliquity is proportional to the height 

of the head relative to the brim. These observaticnS 

were described with conviction, and the evidence 

which they show of the care and accuracy of their 

author evo :yes admiration to this day. NAEGELE was 

not/ 
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not troubled with theoretical conceptions of the 

mechanism, and he did not go beyond whatever his 

fingers felt. Later writers evolved ideas regard- 

ing the mechanism which were difficult of direct 

proLf. Nonetheless, the writers clung tenaciously 

to the theories, no doubt, on the mistaken principle 

thxt an a priori argument is of greater value than 

any number of contradicting observations. Thus, 

WEST'S and DUNOAN' S objections, which depended 

ultirn>xte1;r on the circumstance that WEST and DUNOAN, 

like many others, were welded to the 'co:incidellee 

of the three .i.+ces", go vverbo trd in the absence of 

proof better thin thzt advanced. LEISHMAN' S critic- 

ism history disposes of :in a satisfactory way. 

That being the position as I understand it, why 

should there still be differences of opinion? The 

answer is suggestive. NAEG ELE' S observations at t)1a 

brim were made when from any cause engagement was 

delayed until after the onset of labour.. Opportunit- 

ies of ol)sarv:ing the mechanism of engagement, in 

pregnancy a fortnight, or it might have been six 

weeks, before labour did not often occur; or if they 

did occur, only because something had gone wrong. 

The two common causes of delayed engagelne2lt 

are flat pelvis and pendulous belly. Both result 

in/ 
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in a1 obliquity of the uterus and of the head, which 

is almost invariably anterior. NAEGELE descri red the 

mechanism of engagement which he observed, hihi if he 

erred at all the error lay in extending the observed 

mechanism to cover all engagements whether in 

pregnancy, or in labour. But, in as much 4S NAEGEIE' S 

paper was written from the practical point of 7).3W, 

and is, as has been freely admitted long after its 

publicat i. gin, ;ì statement and not a theory o the 

rnechinism, the mechanism of engigement described by 

NAEGELE is the mechanism which Is to he met with in 

practice, and is therefore, as I bet:L)rc, 1 o rre ct, 

ciesc±ripti: n of the mechanism as it is commonly to bn 

,'bserved. That serious stumbling block, of the 

°rifles - the higher the head the greater the 

obliquity - is also correct in practice, either in 

flat pelvis or in pendulous belly. In the one, the 

description of NAEGELE corresponds to the mere fre- 

quent and more favourable mechanism /t the brim, to 

which I shell afterwards refer: in the other, the 

higher the heed the more t.}1 fetus 
. 
lles forwards on 

the pendulous abdominal wall 'which, y.s the head de- 

scends, becomes less and less propendent. 

NAGELE' S description of the caput and of the 

changes 
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changes in position which it undergoes are, .s 

DUNCAN admitted, and as I suppose everyone admits, 

correct. They are riot, however, good evidence of th 

presence of anterior obliquity, though not for the 

re-,son which DU? C,AN asserted. There is no cause, 

so far as I am aware, why the eaput in the positions 

given by NAEGELE cnrlot co- exist with posterior 

obliquity of the head. NAEGELE'S positions of the 

caput are, however, as I hope to show, evidence of Rt 

form cf interior obliquity which by NAEGELE ;end his 

successore is confounded with the cbl i gi.aity as I 

have defined it, but which seems to merit a separate 

name J,Ind description, as it has a distinctive nature 

nd origin. 

3. S' In later times, the appearance of NAEGELE 

obliquity at the brim and its persistence through 

the normal pelvis has been supported by a minority, 

as the norm- l mechanism - by, among ethers, GARRIGUES 

(1902) who -ttributes the obliquity under ordinary 

conditions to gravity, and when excessive to pendul- 

ous belly which may, however, he a factor leading to 

Posterior obliquity by lator :_t flexion of the fetus. 

FRIT SCH (1875 and 1894), GALAEIN (1875), SCHAEFFER 

(1899), and Al TJFELD (C703), so far as I aM able to 

judge/ 
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judge, support NAEGx ELE but with reservations. FRIT SCH 

states that NAEGEL:r,' S obliquity is present at the 

inlet owing to the projection of the promontory and 

the smoothness of the anterior wall provided the 

head is large enough. Otherwise the mode i1f entry 

is synclitic. GALAIIIN found NAEC'rELE' S obliquity 

not infrequent at the brim. An angle of :tnclin,tion 

of 15° to 20° gives the greatest mechanical 3.dvantage . 

GALABIN made experiments with a model pelvis And 

a wooden head, The he=ed entered the pelvis synclit- 

ically, if the relative proportions were easy. But, 

if the resist=ance was at all great, the right parie 

region descended before the left, i.e. with NAEGELE' 

obliquity. SCHAEFFER considers that NAEG =MLE'S 

obliquity occurs in one -third of all 1.bours at the 

brim, and that in anycase the right parietal be- 

comes deeper than the left during the descent into 

the pelvis. Mu !LD ',chives _interior obliquity 

to be the commonest inclination t the brim, 

posterior obliquity being rare. 

S3rnclitisrn at the normal brim is the accept- 

ed condition of most recent obstetricians, of whom 

I may instance LI ?MANN (1871 -2) who quotes SC AN70NI 

for the sane view. 3PIEGELt3ERG (1882), SCHROEDER 

(1883)/ 
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(1886), 1HARLES (1887), WINCKEL (1887 ), VVEIDO:°N (1888 

WERTH (1888 ), 7!VEIFEL (1889 ), MUELT,ER (1889), 

DADE?RLEIX (1895), :OTJHRRSFN (1896), JELJ,ETT (1905). 

FEHLING (1908), and F.aBRK! (vac)). 

The following besides DUNCAN, WEST, HODGE 

(1864), and. L7;ISHMAN, adhere to synclJ.tism at the 

brim, and add that anterior obliquity appears in the 

cavity - RITC;iIE (1865), i aRNIER (1865), HART, (1879). 

PLAYFAIR (1880), TARNIER and OHANTRE7UIL (1882), LUSK 

(1891), OLSHAUSEN and VEIT (1893), PAZ7d (1895). 

EDGAR (1903), GALA}jIN and BLACKER (1910), and accord- 

ing to DE SEIG1vtEU.X (1901), WIENER. KUSTNER (1885) 

implies the occurrence of 4,sncl:it.á.sra at the brim by 

his observations on the axis of the uterus, and he 

states that lateral obliquities of the he4d depend 

ut;eneticall.yu on variations of the d3.rect:ion of the 

uterine axis. PLAYF.AIR believed the right side of 

the head to descend more rapidly, BO that the head 

becomes flexed on the right shoulder. ATJVARD (1894) 

held, lateral obliquity to be normal at the brim, and 

to be increased with descent, syncl.i ti.sm being un- 

favourable to engagement. _DUHRRSEN (1896) states 

that posteriLor ob1.iquIl.ty may occur in the normal 

pelvis, but is unfavoUrabie as to the prognosis of 

the/ 
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the labour. drLLFTT (1905) mentions circumstances 

preventing the occurrence of synclitism, NADIELIT'S 

obliquity being produced by relative disproportion, 

pendulous belly, aT)d lateral flexion of the fetus. 

Posterior obliquity is rarer. 17INCK71 (1887), how- 

ever, held posterior obliquity to be commoner than 

the anterior variety in the normal pelvis. GALABIT 

(1910) considers that there must be lateral flexion 

of the head on the trunk before an obliquity can 

appear, it being as,luliled that the axis of the child 

is at right angles to the brim. The anterior 

parietal always lies deeper than the posterior 

relative to the hori7.on, owing to the oblique pobiticr 

of the head and the brim. BUt the head is synclitic 

to the brim notwithstanding. NAEGFLPIS obliquity 

appears later during the descent. Lateral flexion 

is then not rapid enough to Keep the parietal 

eminences level with reference to the planes of the 

canal. 

SCHMIDT (189?;) affirms ITALY IS oblinuity 

to be abnormal both in the brim and through the can- 

al. 

A novel idea was originated in Prance by 

PAPAREUP (18813) who postulated posterior obliquity 

as the normal attitude of the head, when it is 

passing/ 
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passing the brim. He showed, by experiment, in direct 

opposition to OALABIN (1875), that the head passes 

the brim more easily wren it is inclined on the hind- 

er parietal. In 1894, FARABEUF reaffirmed his view. 

PINARD (1887) followed and described posterior 

obliquity as the normal ?mode of entry, when the form 

of the abdomen is normal. If, however, enteflexion 

is present, then the head enters the brim with 

fAEGELF" S obliquity. DE SEIGN!UX, in 1898 and more 

completely in l9Ola1.), exposed his researches on the 

mode of.entry. His results are derived mostly from 

pregnancy, that is, they refer to the mechanism of 

engagement before labour begins. Much of the nature 

of DE S EIGNEUX' S work has been described already 

(Sect. II) . The author found in 80 examples that 40 

entered the brim with posterior obliquity, 18 with 

anterior obliquity, while 18 were synclitic with the 

brim. Only eight out of the total were in abnormal 

pelves, and of the group of anterior obliquities 14 

were associated with pendulous belly. Though the 

mode of entry is thus variable, the head pasees into 

a state of anterior obliquity with descent. After 

further analysis of the positions, DE SEIGNEUX 

concludes that in primiparae the rule is posterior 

parietal/ 
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parietal entry, and in multipara.e anterior parietal 

entry. PINARD and VARNIER (1892) describe posterior 

asynclitism which is corrected on engagement, after 

which anterior obliquity appears. If engagement is 

delayed until the onset of labour, uterine con- 

tractions increase the degree of the LITZMANN'S 

obliquity and finally produce the anterior obliquity. 

Por PINARD and VA.RNIR, synclitism is momentary when 

it appears just below the mid pubic plane. VARNIER 

(1900) repeats these conclusions after further 

experience. SCHATZ (1901) in taking a similar view, 

attributes the later appearance of anterior obliquity 

to e bending forward .of the uterus. He also mentions 

some curious conditions when there are twins in the 

uterus, and when one of them lies anteriorly and 

acre'ss the other, this one must have LITZMANN'S 

obliquity because it cannot bend. The same happens 

to a single child when the bladder of the mother is 

full. So also, when the back of the fetus looks much 

to behind, LITZMANN'S obliquity occurs. DEMELIN 

(1903) accepts the views initiated by EARARET_t! and 

developed by PINARD and. VARNIER. 

4. f The writings of the various obstetricians, 

I have just cited, are a sufficient testimony to the 

bewildering/ 
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bewildering variety of opinions that have been held 

`and are still maintained not only on the exact mode 

of entry to the brim, but also on the causes which 

operate to produce the various modes of entliy. 

Further evidence seeds desirable, and there are at 

íá33t .Lree ways in which it may be procured., name- 

ly, from frozen sectic:rs, from the published accounts 

of the mechanism of contracted pelves (especially 

flat pelves), and from what is known of moulding. 

BARBOUR (1899), in s series of frozen sect- 

ions with the head, presenting, finds that, in not 

one, is the head synciitic at the brim. The sagittal 

suture is usually anterior to the axis of the brim, 

t}''at is, the heads show posterior obliquity. These 

appearances are the main grounds for the view of PIN - 

ARD and VARNIER. DE SFIONEUX discounts them for 

reasons, which BARBOUR and others have ex ,oserl., that 

the attitude of the head is corrected by the assumpt 

ion of the erect attitude in pregnancy, and by the 

appearanc^ rf uterii,, ontractions 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 a slight pre- 

ponderance to LITZMANN'S obliquity. KEHR£R(1907) 

asks if lateral flexion has ever been observed with- 

in/ 
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within the pelvis in labour? NAEGELE, it is said, 

described lateral flexion, but the lateral flexion 

of later authors may possibly have been a hypothetic- 

al mechanism, invented to account for the discrepancy 

existing between the assumed direction of uterine 

pressure and the observed occurrence of NAEGELE t S 

obliquity after engagement. In any case, there is 

good reason to believe that the lateral flexion of 

the frozen section does not correspond to the lateral 

flexion which m ty occur within the pelvis, during a 

pain. 

The mechanism of the flat pelvis seems a 

good avenue of approach, partly because the movement 

have been 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 between the movements taking place 

where the head and the pelvis ar. o proportional to 

each other, and the movements in a wò11 marked flat 

pelvis. That is to say, ultimately the normal 

pelvis and the flat pelvis are inseparable: no divid- 

ing line can be drawn which will separate the mechan- 

ism of the one -from the mechanism of the other. 

Apart from what may be called adventitiouscircum- 

stances, about which there are differences of o?inion, 

two 
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two mechanisms are described for the flat pelvis; one 

in which the head revóives around the pubis and the 

posterior parietal region. comes down first, the other 

in which the head pivots on the promontory and the 

anterior parietal descends before the posterior. 

According; to TARNIER and BUUIN (1893) , 

MICHAELIS (1851) who, if not the first, was one of 

the earliest writers on the mechanism of the flat 

pelvis held the anterior parietal to come down first 

as a rule. LITZMANN (1371) first described the 

obliquity which is known by his name, but fie did not 

give it the JJosition of greater frequency. LITZMANN 

found only twenty -three examples of posterior 

obliquity in 1800 births, and one in every ten 

labours in flat braves. The obliquity changes with 

uterine contractions or with artificial aid, and on- 

gagement is effected. TARNIER (1865), it is said, 

stated posterior parietal entry to be the rule, a 

vie w which he endorsed in 1887, when he gave as the 

cause the occurrence of lateral flexion of the head 

on the trunk. Subsequently, the primary deecent of 

the anterior parietal region was admitted by nearly 

all writers on the subject to be the more frequent, 

and, also the more favourable. Such was the view o_f. 

SPIEGELBEW (1873 and 1882) , KLEINWÄCHTER (?1e76), 

STEEL E/ 
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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 with difficulty when only 

one side of the brie is contracted, FRITSCH (1875), 

GALÄBIN ( 1875 ), GOODELL ( 1875) who gives this order 

of occurrence:- first, NAEGELE, secondly LITZ)JANN, 

and finally NAEGELE obliquity T)n the completion 

of engagement, DUNCAN (1878), HART( 1879 ), VEIT (1879), 

PAZZI (1895), GOENNER (1394) who found LITZMANN' S 

o?7)liquity only 8 times in 2400 births, and of these 

ei t , 7 were in contracted pelves and one was in a 

normal brim, but the head was hydrocephalic, 

DUHRRSEN (1896), MOTTA (1897), TARNIER and BUDIN 

(1898) who state that NAEGELE' S obliquity appears 

other things being equal, when the conjugata vera 

falls to or below 95 mm., BARBOUR (1399), BOLLENHAGEN 

(1900), who observed only 8 'examples of LITZ 4ANN' S 

obliquity in 1500 births, ZÄNGEMEI STER (1902) who 

had 10 of LITZMANN' S obliquity in 2250 births, 

OLSHAUSEN (1908) who considers LITZMANN' S obliquity 

evidence of a high degree of contraction, GALABIN 

and BLACKER (1910) 9nd FABRE (1910) . 

On the other side, STEPHENSON (1880) favours 

LITZMANN' S obliquity. He says the posterior oar - 

ietal 
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parietal is deeper than the anterior: the posterior 

parietal rolls on the promontory: and the head be- 

comes synclitic 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 

synclitic and engaged. JARDINE further explains 

that the rounding of the svmphysis is more difficult 

than the rounding of the promontory, because the 

area of resistance on the pubic bones is .greater 

than that on the promontory. DE RI3ES and BOUFFE 

(1903), in a single case of flat pelvis with a 

conjugata die vonalis of 90 rim., observed a ,primary 

LITZMANN'S and a secondary NAEGELE'S obliquity. 

Forceps were applied before an opportunity was given 

for further developments. 

There is also some information to be derived 

from the behaviour of an aftercoming head in a flat 

pelvis, and also from a study of the mechanism in- 

voked to deliver it. MUFLL_FR, a.s far back as 1335, 

in advocating suprapubic pressure to force the head 

into a flat pelvis, recommended pressure to be so 
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directed as to drive the anterior part of the head 

past the svrlphysis first, and to roll the whole head 

on the promontory. GOODELL (1375) advised the 

opposite method, namely, to pull forward after 

getting the head nipped by the conjugate as near the 

roof as possible, so that the pubic side of the head 

is tilted upwards from the inlet, while the sacral 

side passes down over the promontory; then to push 

the neck backwards while pulling as before, so that 

the pubic ride of the head- comes dowm. DUNCAN (1373 ) 

made experiments with an aftercoming head in a flat 

pelvis, and obtained better results by first bringing 

the posterior 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 LI TZMAN ''' t oblicuity, while with the on- 

coming head in a flat pelvis there is an overwhelming 

weight of opinion for primary NAEGELE' S oblicruity. . 

That this opinion is to. some extent vitiated is evi- 

dent when regard is had to the moulding of the head 

Which is always considerable at the brim of a flat 

pelvis of anv consequence. 

DOHRN (1364) showed that the anterior side 

of the head is deeper than the posterior, which is 
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flattened by the pressure of the posterior wall 
of 

the _pelvis. DOHRN attributed the pressure mainly 

to the promontory, and though this view no longer 

holds good for the normal pelvis it it still toler- 

ably corregt for the flat pelvis. BARNES (1565 ) 

held similar opinions. OLSHAUSEN (1 X370) attributed 

^teral moullinp: to the pressure of the middle 
part 

of the poster. for :pelvic wall, and 'claimed to have 

found pressure marks more on theposterior 
than the 

ant ̂ rior side of the head. DUNCAN (1870) gave a 

similar explanation of the appearance 
in part of. 

NAEGELE' S obliquity in the lower part 
of the cavity. 

Pressure is greater on the anterior half 
of the head 

and resistance is greater on the posterior. 
He im- 

plies indirectly that the pushing 
of the posterior 

parietal under the ant erdor is evidence 
of NAEGELE' S 

obliquity. This is DUNCAN'S vertical shear. 

OLSHAUSEN ,MARTIN, and KREI S (ex li 
tt . ad PE SEIGNEUX 

1901a) all found that the posterior parietal is pushed 

under the anterior more often 
than the reverse, 

OLSHAUSEN in the proportion of 2:1. 
LABAT (1331) 

takes the unusual view that the 
posterior parietal 

remains in statu quo, while the 
anterior is disn1aced 

backwards over it. For RUNGE (1390) the anterior 
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parietal region is bulged and the posterior it flat- 

tened. It is due to the pressure of the pelvic 

walls and of the pelvic floor. BARBOUR (1399) 

states that there is a marled bulging of the anterior 

parietal region:because it is not supported by the 

soft parts. HART (1912) implies as much from 

stating that the factors of the moulding of the head 

are the resistant sacral segment and the concave 

anterior wall. 

There it here _plenty of evidence for the 

belief that the form of the head, v ̂ hen it is pal- 

pated per vaginam, creates the impression Of NAEGELE'S 

oblinuity. Such an idea is spurious and the form 

alone is no evidence of this obliquity. NAEGELE 

himself avoided the difficulty, intentionally or 

otherwise, by describing the relations of th- ittal 

-uture 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- 

quity. DE SEIGNEUX also escaped this difficulty, 

but he set out to' determine minute variations of 

the weition of the sagittal suture ri_th reference 

to she brim. In as much as a variation of the di- 

rection of uterine pressure amounting to 1O° 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 SEIGNEUX 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 his 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 (cf LABAT 1381), and the head will cer- 

tainly present the appearance of synclitism. But 

here again the appearances are no trustworthy guide 

to the presence or absence of real obliquities. At 

a later stage moulding confers on the head all the 

appearances of NAFGELE' S obliquity; but it is now 

still more improbable, more than at any previous 

period, that the form of the head and the position 

of the sagittal suture afford any information as to 

the true attitude of the head. Indeed the evidence 

derived from palpation at this stage and in this con- 

nection, is practically 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 determining 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 breech which over- 

lies the pelvic canal, the appearance of NAEGELE'S 

obliquity. When however the entire breech is con - 

sidered, the moulding pives the breech the appear- 

ance of LITZMANN' S oblinuity. 

f5. it is on lines such as the that we find 

an effective ex lanation of the enormous discrepan- 

cies of opinion /the inclination of the head in normal dt 
and in abnormal pelves, at the brim and in the pelvic 

cavity. And to avoid further confusion, it becomes 

necessary 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 pelvic girdle) isinclined 

laterally relative to the brim, or to anv parallel 

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

1 mite. In the other, the base of the skull may 

or may not be synclitic, 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- 

liquity. That is apparent lateral obliquity. Thus 

N'EGELE'S/ 
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NAEGELE' S or LITZMANN' S obliquity may be either true 

or apparent, or it may be both apparent and true. 

Further, there is nothing in this view to prevent 

tne p-'ohebil..ty of the simultaneous concu_ rence of 

one form of true obliquity with an opposite form of 

apparent obliquity- of true LITZMANN' S obliquity witij 

apparent NAEGFLE'S obliquity and vice versa. Svn- 

elitism may co -exist with an apparent anterior or 

posterior obliquity. 

The cause of apparent obli_nui_ty is, as I 

have already indicated, the occurrenPe of moulding. 

The form which the moulding takes depends on the 

nature and distribution of the resistances. These 

I have described in some detail in Section III. 

The essential point is that resistance is least in 

the ant-rior and greatest in the posterior moiety of 

the canal. In consequence, apparent obliquity 

is probably invariably of NAEGELE'S type, when once 

the head has descended into the canal. Normally, 

no obliquity of this kind appears until the second 

stage is in progress, that is, after the rupture of 

the membranes, dilation of the os uteri, and descent 

of the head into the lower wart of the cavity of 

the pelvis. Hence, after engagement is complete 

^nd so long as the os Tiaá little more than begun to 
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dilate, synclitism is apparent. Apparent NAEGELE'S 

obliquity may, however, appear at an earlier period 

as during descent, when relative disproportion of the 

head and the canal exists; and it is then due to the 

soft parts of the canal and the surrounding bones 

of the pelvis pressing on the head through the cervix. 

It appears at the brim in ' flat pelvis, and also in 

a normal pelvis at the brim, under at least two 

conditions which readily occur to the mind. When 

a fairly advanced state of pendulous belly is present, 

the head is propelled, either by the forces concerned 

during pregnancy. or by the forces active during 

labour in the production of engagement, against the 

lumbar bodies and the sacral promontory against which 

the posterior side of the head is flattened, while 

the anterior side bulges into the area where "active 

dilation" has opened the way. The moulding which 

here results and which produces apparent anterior 

obliquity plays an important part, according to my 

experience, in facilitating the entry of the head 

into the pelvis. Secondly, whenever the head or 

the ïDreea»' impinges the upper border of the 

pubic bones and remains there for even a few moments, 

either during late pregnancy or in labour, a Toarent 
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LITZMANN'S obliquity is produced without at the same 

time a true obliquity appearing 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 part's are moulded is in itself favourable to 

them gliOtng into a proper position either through 

pressure or by gravity, and before the development 

of a true inclination is rendered Imperative. 

A true obliquity whether LIT VANN'S or 

NAEa!LE' S may arise from two principal causes. The 

one is independent of the resistances: the other can- 

not operate 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 vera. The second is the ap- 

pearance of latera- flexion of the fetus with or 

without latero- flexion of the uterine system. Strict- 

ly speaking I suppose it is due.to an incapacity of 

the uterus and child., or more probably of the fetus 

alone, to maintain a rectilinear attitude between 

the superimposed pressure and the underlying excessive 
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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 

is seeking the area of least resistance. While that 

condition is probably existent 1n 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 co- 

existent, and between them they may lead to the pro- 

duction of an obliquity which is the opposite of 

what one would be led to expect judging from the 

direction of uterine pressure alone. Thus strong 

anteversion of the uterus predicates true NAEGELE'S 

obliquity. 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 obliquity, if it arises, will 

be associated with apparent NAFGELE'S obliquity, the 

position becomes distinctly complex. 

At the very foundation of all possible ex- 

planations of lateral obliquity lies the direction 

of uterine uresz =ure. This direction, as I have 

be ̂n at some trouble to point out, is unknown. We 
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may arrive at a probability r=h i r, is founded on 

premises that have their origin in the pelvis or 

elsewhere, but the feet remains that the direction 

of uterine pressure luring labour has not been de- 

termined by direct measure-lent. evidence derived 

from the intra- pelvic position of the sagittal 

suture is of value only in recognising the grosser 

forms of true lateral obliquity, and then only before 

moulding has oeourred. After that has taken place, 

the movements of the Parietal bones hide all but the 

severer degrees of true obliquity, and these can be 

better estimated by the position of the ear. 

Moulding certainly invalidates deductions regarding 

the normal direction of uterine force, and also, as 

I have said before, inferences regarding: the inclin- 

ation of the base of the skull relative to the pelvis. 

KÜSTNER'S views are palatable, because they are in 

accordance with preconceived notions, but I naintain 

that th proof ?j- -ich is attached to them is of no 

greater value than that produced by PINARD and 

VARNIER in favour of posterior Parietal entry. 

OLSHAUSEN arrives at conclusions precisely contra- 

dictory to those of KÜSTNER, while PE SEIGNEUX after 

a trial of similar met-cods seeks a compromise. 

Frozen sections ^ive no satisfactory evidence alike 
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on ,he direction of uterine pressure, the presence 

)f latero- flexions of the fetus,and the occurrence 

of true obliquities 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 all 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 bejng so, it is possible to formulate 

an opinion on the mode of descent of the head only 

on prer'tises that are similar in origin to those of 

most obstetricians. The reasons which appear of 

greatest moment are the form of the canal, alter- 

natively the direction in which the soft parts tend 

to dilate; the excentricity of the area of least 

resistance; the direction of uterine oressure; and 

the position of the centre of pressure within the 

head. I have given reasons for believing that the 

anterior and the an_tero- lateral walls of the pelvic 

canal are inclined normally at an angle of. about 

100° away fr )m the ?)1 ane of the con;jugata vera, and 

that, when such is not the case, the line of descent 
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ie determined, 's it probably in determined ulti- 

mately in every labour, by the direction in which 

the soft parts tend to dilate not at right angles to 

the glane 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 perhaps the 

principal factor in determining the direction of 

uterine pressure, though the appropriate direction 

is governed by other causes. The position of the 

centre of _pressure lies, there is reason to believe, 

though it is at present impossible accurately to 

locate, in the anterior half of the head, when the 

directiòn of uterine pressure is inclined into the 

area of least resistance, and midway between the 

mescal plane of the head and the menial plane of 

the pelvis, when the direction of uterine pressure 

is normal and the head is flexed. or extended. 

According to my experiments the }centric position of 

the centre of pressure does not disturb the inclin- 

ation of the head when the relations of the head and 

the pelvis are average or easy. The head then de- 

scends evenly between the antero-lateral end the 

opposite postero- lateral wall of the canal (oblique 

position 



position), or between the two antero- lateral walls 

on the one hand and the two portero- lateral walls 

on the other (transverse 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 of the upper part 

of the canal' and is on the point of undergoing in- 

ternal rotation. When however the resistance is 

more severe, as at the brim of a flat pelvis, 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 obliquity at 

the brim. If in the other and rarer. event the 

centre of pressure is situated in the posterior half 

of the head, then true LITZ1!ANN' S obliquity will 

occur. (In this connection it may be well to re- 

peat that though the centre of pressure is known to 

be able to move about and the conditions associated 

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 all cases, at 

any rate in the majority after engagement is com- 

pleted, implies a slight degree of true LITZMANN'S 

obliquity during descent. Even before moulding 

occurs, I doubt if the corresponding displacement of 

the sagittal suture is able to be recognised per 

vaginam. After mculding has bnFun to appear, the 

primary LIT ?MANN': obliquity, if it occurs, is totally 

hidden by the production of apparent NAEGELE' S obli- 

quity which goes on enlarging up to the moment s:t ,hich 

internal rotation begins. When, however, the direction 

of uterine pressure is perpendicular to the plane of 

the conjugate, then the descent of the head is truly 

syncliti o with a subsequent development of apparent 

NAEGELE'S obliquity; and when uterine pressure is in- 

clined posteriorly, there is true NAEGELE'S obliquity, 

with as before a subsequent apparent anterior obli- 

quity. The head descends into the lowest part of the 

upper portion of the canal without any true dipping, 

so long as the relations of head and pelvis are nor- 

mal, as indeed they are in most labours. I question 

the development of true NAEG LE' S obliquity during 

the latter part of the descent before internal rota- 

tion 440e. I am unable however to give a negative 

answer: the high degree of apparent NAEGELE' S obliqui- 

ty which then arises totally masks the true inclin- 

ation of the head. 
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P A R T I. 

ITdTERNíi. ROTATION. 

1 I. Ever since it became known that the heed 

at the brim of the pelvis occupies a. different 

position in a horizontal sense to that which it holds 

at the outlet, almost every possible circumstance 

has been invoked to account for the change. The one 

hundred and sixty or one hundred and seventy years 

which have elapsed since the discovery of the oblique 

or transverse position of the head at the inlet have 

produced at least thirty eight distinct or separate 

potential causes of internal rotation, v ]bile the 
o 

number of theories has grown to still greater dimen- 

sions by means .of the most varied combinations of 

the separate factors. It goes without saying that 

the various theories have had their supporters and 

their detractors, and that, on the whole, criticism 

has beer. .more plentiful than praise. Further, so 

dynamic is growing knowledge, a good proportion of 

the theories has been modified 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 historical aspect of the subject, I have 

largely followed the method adopted by VAL'ORTA , in 

spite of its inherent defects, the principal of 

which is that the grouping cf congeneric theories is 

liable/ 
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liable to obscure individuel points of vietit. By 

its use, however, one is able to cover the ground 

within a moderate compass. 

sr 2. The posterior inclined plane and the sides, 

cf the pelvis theory. 

SOLYRÉS (1771), BAUDELOC QUE (1781). 

CAPURON (1811), NAEGELE (1819) . LACHAPELLE (1821), 

GARDIEN (1824) . VELPEATT (1835), HUBERT (1858), M1LNE 

(1879). 

The slope downwards and forwards of the 

posterior and inferior parts of the canal, together 

with the sides of the pelvis in some instances, is 

held to be the cause of rotation. 

SCHMITT (1804), it is sa:id,denied the 

effective resistance of the lateral walls of the 

pelvis. GUILLEMOT (1837) attributed rotation to the 

pressure of the sides of the pelvis. In LIHOTSKY' S 

patient the sacrum, part of the ligaments and muscles 

of the pelvic floor had been removed: in the labour 

which followed the occiput rotated forwards (EDGAR 

1893). 

The mechanism is adequate to account for 

all rotations, even l.indOr certain conditions for the 

rotation/ 
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rotation of a well fl'xed malrotating head in the 

occipito- ,posterior position, provided all rotations 

are admitted to occur at one level. This is not the 

case. In the occipito- anterior position the theory 
- 

implies the vertex strikes the postero- inferior part 

of the canal very far back, a view which has often 

been held as a neciessary consequence of the accepted . 

direction of uterine pressure. If the vertex does 

strike far back, let us say the lower part of the 

sacrum, where does the forehead go? 

g3. The lateral inclined planes theory. 

TYLER SMITH (1858 and earlier) ^CANZONI 

(1853) , LEISHMAN (1864) , DAVIS (1865) , RAMSBOTHAM 

41867), HUBERT (1878) , PLAYF AIR (1380) , 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. In effect, the _posterior planes exer- 

cise a force directed backwards and inwards, while 

the anterior planes act foriards and inwards, the 

result being that an obliquely placed head is cot-' 

yiAlled into an antero-posterior position. 

Sf4. The lateral inclined planes and Ischia]. 

spines/ 
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spines theory. 

TYLER SMITH (1858), LEISHMAN (1876), 

PLAYFAIR (1880), DAVIS (1896). 

The ischial spines are called upon to 

overcome the difficulty of long rotation. When t }1e 

heed is well flexed, the occiput pa ;ses down in front 

of the ischial spine of the name side and long ro- 

tation follows: when the head is not well flexed, 

the occiput passes behind the ischial spine, and 

short rotation results. In the left accipito- anter- 

bor position the spines prevent malrotation. DAVIS 

added the general configuration of the canal, as an 

additional factor. 

The objections to the inclined planes and 

the ischial spines are partly anatomical and partly 

clinics í. SCAN?0NI did not believe in the effective 

action of the pelvic walls, because a small head 

rotates. DEPATJL (1872) took a sinilar view. FRITSCH 

(1875) considered the pelvis did not act alone, 

though ' it formed one of his factors, TARNIER and 

CHANTRflJIL (1882) held the inclined planes to be 

inapplicable to occipito- posterior positions, as did 

PARVIN (1895) who also argues that rotation occurs 

at/ 



at different levels. HART (1885) says -'mere change 

of shape in the bony pelvis will not cause rotation;. 

It results in a distortion cf the head but not in 

rotation. On the other hand, TARNIER (1882) held 

the deformation of the head to be an important 

factor for internal rotation. HART advances the 

breech as an exception to pelvic rotation, and the 

mechanisms of rickety and kyphotic pelves as nega- 

tive evidence for the inclined planas. Much has 

been rn e especially In recent years (VRIT 1887, 

VARNIER 1888, and many others) of the incapacity of 

the .]oily pelvis to act on the well flexed fetal head. 

I doubt not the fact, but the interpretation, and 

shall return to it later. CUZZI denies all pelvic 

factors and VALTORTA (1912) who quotes the former 

objects to the inclined planes for the following 

reasons :- the shoulders sometimes rotate before the 

head; rotation according to the theory takes place 

at too high a level as compared with the level of 

that generally observed; the planes are mora apparen 

than real. 

The ischia_l spines do not project to the 

extent implied by the theory. The tense sacro- 

scia.t:i c ligaments are continuous with the spines in 

a direct line on each side, and 

of/ 

preclude the passage 



460. 

of the occiput, behind a spine. The level of rota- 

tion is still further definers. Even if the spines 

be held in a given case to prevent mairotation, the 

explanation of long rotation still devolves on the 

inclined planes. 

The lateral inclined planes and the 

pelvic floor theory. 

HODGE (1864), while relying mainly on the 

inclined planes of the pelvis, states either th t ro- 

tation is completed by the floor, or that the two 

lateral halves of the floor are continuations of the 

lateral planes, and further rotation in the sama 

manner., In 1870, HODGE added as an important factor 

the form of the fetal head, and he asserted that a 

sphex'ii.caL cra jest is incapable of rotation in the canal. 

JONES (1906). combined the single plane theory with 

the lateral planes, and added the pelvic floor la 

HILDEBRANDT. 

As regards the canal the absence of ro- 

tation in a sphere appears to be indisputable. The 

exponents of the curved canal theories have, however, 

shown that a sphere will rotate. My experiments 

indicate that the floor can rotate a body having no 

advantage in one diameter over another. 

g 6/ 
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Ç6. The lateral inclined plaies, ischial 

spines and pelvic floor theory. 

RITCHI (1865), RLAYFAIR (1886), GANDIN 

3n6 JARMAN (1895) , (ARRIGUES (1902) . 

RITCHIE states that the leebic -pubic 

ramus is a bevelled edge. The occiput slips over it 

and has no tendency to return. So also the sacra - 

sciatic ligaments prevent the sinciput coming forward. 

The ischial spines further control the direction 

which the head takes. The perineum operates only 

when the above methods have failed, and then the 

head accommodates itself to the groove of the dilated 

perineum. Here RITCHIE may be said to have antici- 

pated HILDEBRANDT. The former also anticipated HART, 

and was himself preceded by TEST, in formulating the 

rule that the first part to strike the pelvic floor 

rotates forwards. In the occipito -posterior position, 

according to RITCHIE, the sacrum, coccyx, ligaments 

and perineum act in a direction forwards and inwards 

on the occiput, while the sinciput is pressed back- 

wards and inwards, the result being long rotation. 

If these forces are directly opposed, the forehead 

descends, the result being short rotation. It is 

further pointed out that, if the head is small, rota- 

tion may be delayed until the level of the vulva, 

and/ 
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and that in any case long rotation is nearly imposs- 

ible at the level of the ischie.l spines. PLAYFAIR, 

in the 1886 edition of his textbook, describes the 

three methods of rot it:Loil, . and finally admits that 

th° pelvic floor theory forms An easier explanation 

than any of its prndecassso:r.s. 

A special interest is attached to the 

paper of the late !]r PEEL RITCHIE. both in the pres- 

ent connection and in his =i.Tlticijiation of L,hs I s 

theory of the general-contents pressure. In br-tt,}7 

instances he evolved à new idea, aIid yet failed 

alike to attain a clear detailed view of the L;rin- 

c"i _()les implied and. a.1So to carry conviction, perhaps 

for that very reason, in his exposition of the thr,Il 

novel views. It is, .!)f course, impossible that t,h? 

pelvic ensemble can riíst:ill ;'z:Lsh oceipito--tllterior 

from occipit.o-posterior positions. .:=ir.:d it is there- 

fore, id._le to postulate two di:ff;erQnt true causes of 

rotation at the same level. RITCHIE does not explsin, 

how his two forces, corna to be sometimes directly 

opposed:, nor does he show why in the occ:iYii to-anter- 

icr positions the :occiput occiput does not return to its 

original position on the ischi. 

,l7 . 

theory,/ 
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theory. 

As the head descends through the bony pelvis, 

it meets with diameters which contract transversely 

and enlarge antero- posteriorly. These changes to 

combination with one or two other factors are 

sufficient to account for internal rotation. 

SMELLIE (1752) laid greatest weight on the 

pelvis, at the same time emphasising the contraction, 

of the transverse diameters more than the increase 

of the antero- posterior. He also recognised the 

area of least resistance as a factor for internal 

rotation. Van 'SOLINGEN (1801) adopted the changes 

of the pelvic diameters and added the shape of the 

rotated part, meaning thereby its oval or elliptic 

asymmetry. SPIEGELBERG (1882) also relied on the 

change of form within the bony pelvis, as the 

principal factor, but he accepted a number of other 

factors,. for example, the inclined planes of the 

pelvis, the ischial spines, the pelvic floor, and 

the primary rotation of the body of the child. 

HART (1885) and BACKER (1891) object that 

mere change in shape of the bony pelvis will not 

cause rotation, but will result in a distortion of 

the head by pressure. As however the resistance of 

the pely 0 floor is in nature essentially the same 

a,/ 
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as the resistance arising from the bony pelvis, the 

objection does not amount to much. Further, if the 

base of the head overlaps the bones of the pelvis to 

any degree either rotation or tilting of the head 

must occur. A weightier objection lies in the fact 

that the supporters of the pelvis theory (and this 

aplies also to the inclined planes and the ischial 

spines) have not been at sufficient pains to show 

the diameters of the head are sufficiently large, or 

are so disposed that the bony pelvis is able to 

operate upon ahem. HART instances the breech as 

being tOo small relative to the pelvic diameters for 

the latter to affect it, and at first sight the 

ob;jeetion seems sound. 

f8. The serew -line and direction of pressure 

theory. SCHATZ (1870, first published. 1868) . 

This theory night almost have been íl.aced 

in the category of primary rotation of the body, but 

the two factors designated by the heading give it an 

especially unique character. The interest r,f the 

theory is purely historical, and its ingenuity alone 

entitles it to be remembered. 

After pointing out why r otation is 

necessary, SCHATZ asserts that the direction of the 

expulsive / 
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expulsive powers is inclined backwards against (that 

is downwards and forwards towards) the plane of the 

inlet, so that each of the two lateral halves of the 

linea innominata forms an inclined plane, or more 

correctly a screw line, directed against the ex- 

pulsive forces. SCHATZ than argues that the uterus 

embraces the fetus so firmly that a ridge of the 

chest projects over the screw -line on one side and a 

ridge of the nape over the screw -line on the other. 

The ridge which is larger and b tter supported is 

moved forwards tcw rde tria symphysis. The lesser pro- 

jection is forNed on the nape, the larger on the 

chest. The latter is on the convex side of the 

fetal column and is therefore better supported: the 

former disappears. Thus the former gains the vic- 

tory and leads to the chest rot -.tang towards the 

symphysis, and incidentally carries the head into 

the antero- posterior position within the pelvis. 

SCHATZ says th st in animals the effect of body ro- 

tation is even more evident than in man, for in the 

former rotation proceeds at a time when the herd is 

not in the circular canal of the pelvis. 

In the discussion which followed HEGAR con- 

sidered that the direction of pressure had not been 

proved to be inclined as SCHATZ asserted, and that 

in fact the direction was otherwise. Under these 

circumstances 
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circumstances the screw mechanism failed. SCHATZ. 

in his reply, admitted that his mechanism is not 

the only one, but is the principal, the pelvic 

factors being always subsidiary 

LAHS (1870) also considered SCHATZ had not 

proved the backward inclination of the direction cf 

fetal -axis pressure. FRITSCH (1875) in a more 

general .connection considered the direction 

of pressure not only undetermined but also indeter- 

minato. It might also be argued, as it probably has 

been already, that the existence of the ridges has 

net been satisfactorily demonstrated. SCHATZ him- 

self may be said to have settled the matter, when 

twenty -two years later he was controverting the 

primary rotation of the body. 

f9. STEPHAN'S theory. 

STEPHAN (1877) founded his theory on a 

postulated increase of the bend of the trunk of the 

fetus during labour, resistance opposed to the 

shoulders where the large pelvis meetgs the small 

pelvis at an angle, and a speoiHl form which. he 

considered the uterus to assume during labour. As 

STEPHAN attributes rotation to the trunk his t }1eorr 

might properly be classed with the body-first 

theories, 
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theories. But in other respects the theory holds a 

place of its own. STEPHAN found experimently tb t, 

When two ends of an elastic rod are neared, thn rod 

rotated until it was in the same plane as that of th. 

pressure. The uterus becomes more ball -formed dur- 

ing the first stage. As a consequence it becomes . 

Shorter. and as the shoulders are resisted by the 

margins of the lare pelvis the trunk becomes more 

curved. During the second stage abdominal pressure 

forces the fundus backwards. The anterior part of 

the uterus then remains of a rounded form, but the 

posterior la flattened against the spinal column. 

The result of the operation of these various factors 

is that the fetal trunk, which takes up an oblique 

position towards the end of pregnancy, is rotated 

into the direct position and carries the head within 

trie pelvis along with it. 

¢1U. The lower part of the sacrum theory. 

FABBRI (quoted in extenso by HEGAR (1870) 

from. HYERNAUX (1868)) appears to have attributed 

rotation to the lower part of the sacrum, but he 

also admitted the action of the pelvic floor and of 

the body of the child as a rotator. According to 

FABBRI, the forehead fixes itself on the lower part 

of/ 
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of the sacrum, whsn the haad is in tha occipito- 

anterior position. Tha fixation of the forshoad 

leads to the occipital pole going dsspar and rotating 

undsr the pubic arch. KUNECKE (1869) sxprssssd a 

similar idea, but in a slightly difforant form. Ths 

head by its descant is laid lnngthwiss on the lowsr 

end of the sacrum to which it forms an 3quaily -atmsd 

lever. The tuber pariatala is tha pivot of rotation. 

Thsrs is mors prsssurs dirscted against the occiput 

(fatal-axis-Pressure.), and in conssausnzr this 'art 

of the head is ilovsd and rotatsd towards ds the anterior 

psivic wall. Long rotation 'is, bowsver, dus to the 

metal resistances of the canai and the apposition 

of the naps to the nolloW of the sacrum, which latter 

circumstance loads to an incrsass of pressura on thé 

occiput, Whsn the rssiatsncss of the canal ars . 

deficient short- rotation is the result. 

This theory dons not agree vary wall with 

ordinary clinical findings. In the normal avant, 

only a small part of tho bead, eithar occiput or 

sinciput, comas into contact with the lawsr Part of 

the sacrum bsfors rotation is bairn. Afterwards, in 

many casas, whin rotation is .completed, the large 

circumfsrsncs of the haad is already below the lavel 

of the apex- of the sacrum. 

LAHS/ 
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LAHS (1370) translates KUNECKE' S views 

into a leverage of the head under the s3nphysis, that 

is "a bending on the knee of the canal," as the cause 

of internal, rotation. I cannot say that this com- 

pletely represents KUNFCKE'S views. It is, however, 

delicate ground. 

,¢' 11. The pubic arch theory. 

KIWIFCH (1346) believed that the pubic 

arch had an influence in determining the occurrence 

of the occipito- posterior. positions. When the 

anterior fontanelle comes low, the forehead is able to 

escape forwards under the pubic arch and the 

occipito- posterior position results. According to 

B a TRAUT (1903 ), the pubic arch is the most important 

fantor 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 structures pushes the head forwards, but is 

not able to rotate it. The rotation occurs when 

the head in the oblique position is projected against 

the anterior pelvic wall, where the arcade of the 

pubis "intervenes pasoively to make the head turn in 

a manner favourable to delivery." The head passes 

under the arcade, because the resistance of the 

pelvic floor is obliquely opposed to the uterine 

pressure/ 
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pressure, and the area of least resistance lies for - 

wards. BERTHAUT doubts the efficiency of uterine 

pressure to turn the occiput forwards, after it has 

been turned diredtly hackwar_ s. Apparently the long 

rotation of the direct oc.;1pito- posterior position 

has been observed always to begin at the brim. 

BERTHAUT iur;,.ier states that the centre of rotation 

is situated approximately whore the spine is joined 

to the occiput, and that, if the head is not fully 

flexed in the occipito- posterior positions, the 

ischial spines may prevent the occurrence of long 

rotation. My experiments confirm, in part at least 

one of BERTHAUT' S observations. Then the perineum 

is relaxed, if not too much, it favours rotation by 

the pubic arch. Ordinarily the perineuM resists 

the uterus until rotation is completed. The 

perineum 
, however, is distended during long rotation 

( BERTHAUT) . Thus BERTHAUT admits three factors and 

possibly a fourth - the pubic arch, the floor, the 

area of least resistance, and in certain cases 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 occipito- anterior and occipito- 

posterior positions under appropriate conditions. 

But/ 
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But it, is not the sole cause, nOr even a factor in 

the occurrence of all rotations, and the combination 

of factors given by BERTHAUT is inadequate for the 

production of internal rotation, even at a low level 

in the canal. 

sr i3. The pelvic floor theory. 

BOIVIN (1824), STOLTZ (1828), CASEAUX 

(1840) , SIMPSON (1346) , tACQUF 4`i'ER (1346) , SIE!OLD 

(1859) , HYERNAUX (186;i), CON:N TEIN (1371) , SCHROEDER 

(1875) , NAEGELE and GRLNSER (1830) , LOCHARD (1881), 

HART (1885), SCHROEDER (1886), FARABEUF and VARNIER 

(1886), CROUZAT (1887), CHARPENTIER (1889), BURIN 

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

(1899) , SCHAEFFER (1899) , HIRST (1900) , DAKIN (1900) 

POTHEROILL (1900), VARNIER (1900), AHLFELD (1903), 

WILLIAMS (1903), RUSSELL (1904), HERZFELD (1905), 

HERMAN (1905) , HARDY (1907) , DORLAND (1907) , 

APFEL STEDT (1908), TWEEDY and TRENCH (1910). 

The list includes those who either 

rely entirely on the action of th3 pelvic floor or 

give it chief place and regard other admitted factor 

as of small value. The following also account the 

pelvic floor as of great importance, but M.ve con - 

siderable prominence to Other factors. DUBOIS (1834 

HILDEBRANDT/ 
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HILDEI3RANDT (1866) , LAHS (1870) , TARNIER and 

CHANTRETJIL (1882) , INVERARDI (1886) , WINTER (1887) , 

CHARLES (1887), MARX (1892), EDGAR (1893), PARISOT 

(1893), DEMELIN (1903), PARAMORE (190oo21/), EDEN 

(1911), RICE (1912), VALTORTA (1912). Others arinit 

the importance of the pelvic floor, but decline to 

regard it as the principal cause of rotation. 

Although the pelvic floor theory is nearly one hun- 

dred years old, GASEAUX (1840) appears to have been 

the earliest writer to expound clearly a method by 

which the floor might be supposed to act. Generally 

the cause of internal rotation lies in the form and 

direction of the canal, and in the shape and size of 

the head. Adapting the "reflected force" of 

SOLAXRtS CASEAUX (the idea seems to have been reach :1 

independently by SIMPSON in 1846) considers that the 

uterine pressure acts downwards and backwards, and 

is opposed by the resistance of the pelvic floor 

which acts. upwards, forwards, and inwards on the 

first part of the head to strike. As a result, the 

occiput usually is moved forwards and inwards to the 

anterior part of the pelvic canal. Ordinarily the 

head meets with no resistance from the bones: re- 

sistance first comes from the pelvic floor. 

The cause of 

to/ 

internal rotation, according 
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to HILD713RANDT (13,36) is the soft parts of the pelvic 

floor, above all the levator anL, the musculus 

cocoVgelal, Prd the fascia. These, when pressure is 

exerted upon them, form a funnel whose long axis is 

directed downwards and forwards towards the outlet. 

In addition, they are divided by or enclose a cleft 

which runs saaittally. The effect of the funnel 

shaoed form and the sagittal cleft is to compel an 

obliquely or transversely placed head. to take UP a 

oosition in which the mesial plane of the head near- 

ly.coincides with that of the pelvis. The head 

turns with the occiput forwards whenever the latter 

strikes the floor. The effect continues in the 

intervals of the Pains owing to the elasticity of the 

extended parts. Potation is delayed when the pelvis 

IS flat, when the head is round, and, when the soft 

parts of the floor are deficient in strength. 

HILDEBRANDT, however, did not consider the pelvic 

floor to be the sole cause of rotation, and ac'Know- 

ledged the influence of the shoulders on the rotatior 

of the head in the upper half of the pelvis. 

g13. HART (1885), divides the pelvic canal 

and floor Into two parts - an antorisr or pubic 

segment which is smooth, and a posterior or sacral 

segment/ 
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segment which is strong, elastic, ann. resistant. It 

is divided arbitr ri ly into right and left lateral 

halves, each of which acts at right angles to its 

line of insertion and. parallel to the anterior wall. 

Owing to the relative shortness of the anterior wall 

es compared with the relative length of the poster- 

ior wall, the anterior portion of the presenting 

body reaches the floor before the posterior portion. 
i 

An initial SOLAYR! AN obliquity being postulated, the 

more advanced part strikes one lateral half of the 

sacral segment and is compressed and pushed forwards, 

before the lessadvanced part is able to reach the 

opposite lateral half of the sacral segment. The 

corresponding pubic ramas is admitted to have an 

influence in determining the cours; of the head. All 

rotation ceases when the head is placed sYmmetrlcally 

in the pelvis. Rotation usually takes place below 

the level of the ischial epinee. DR HART then 

formulates several law,i for internal rotation the 

princi)al of which had been anticipated, as I have 

>ointed out by OASEAUX,by HILDEBRANDT, RITCHIE, and 

',VST. The most important is that the first part of 

the preeentin; body to strike the pelvic floor is 

rotated forwards. Arising out of that law is the 

corollary that no part ever rotates directly bac; - 
w ar'd. 
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backwards. In the short rotation of the ceci }it.o - 

posterior position, it is incorrect to say that the 

occiput rotates backwards, what does happen is that 

the sinciput rotates forwards. 

A14. FARABEUF and VARNIER (i£ 6) (and the lather. 

1888) first of all quote the average dimensions o' 

the outlet of the bony and ligament&ug pelvis, in 

repose and in activity, from the figures given by 

many authors from BAUBELOCQUE to DEPAUL. They com- 

pare these figures with the usually accepted Measure- 

ments of the diameters of the fetal head, namely, 

sub- occipite bregmatic and bi.parietal, pointing out 

at the same time that the head is oval and not round 

(FARABEUF), the former diameter being 9'5 cm., the 

latter 92 am., In t h!f st::.t1c pelvis, the three 

diameters are each it cm., in the dynamic pelvis the 

antero- posterior diameter is enlarged till it measures 

135cm. VARNIER. therefore, concludes tì0", the bony 

and ligamentous outletdce not determine internal ro- 

tation. Further, as VARNIER believes the sub 

occipito- frontal to be the diameter engaged, he 

measured this diameter in 221 infants after birth, 

and found it to average from 10.2 em. to 10.5 em. s, 

that, according to VARNIER, the maximum diameter. 

engaged 
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engaged is still inferior to the minim= diameter of 

the outlet. If the classical figures are correct, 

the coccyx is not repulsed by the head; there is ne 

need for rotation, except at the vulva. It is well 

known clinically that the coccyx is repulsed, and 

VARNIER found that, whenever the S.O.F. diameter 

equals 10.5 cm.. rotation is completed before the 

frontal region passes the coccyx. VARNIER next 

details how a true antero- posterior diameter. of 8'5 

em. , was discovered, and shows that it is capable 

of an average increase of 2 ern As the transverse 

diameter is 11 cm. the deduction drawn is that ro- 

tation ought to take place into a transverse position 

the more so as the coccyx is as hard and resistant 

in pregnancy as it is in a nullipara. FARAFEUF and 

VARNIER, in order to find another cause, made a 

series of very interesting experiments. They evis- 

cerated the pelvis of an adult multip ,.ra, and intro - 

duced a stomach filled with water and ligatured at 

both ends. The large end was applied to the pelvic 

floor, and pressure was exercised on the si tT. 1l end. 

Looking from below they saw a hernia of the stomach 

in the pelvic floor. It was oval with the small c31s- 

meter transverse. The &ntero- posterior diameter. in- 

creased 10 -20 ram. Hance, a buttonhole existed in the 

pelvic, 
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pelvic floor, and the opening always tended to be 

longer than broad. The margins of the buttonhole 

seized 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 of the buttonhole. The authors repeated 

the experiment with a balloon distended with air, 

and spherical in shape, being about the size of the 

fetal head. In passing through the buttonhole the 

sphere became flattened transversely. According to 

SAVAGE and FARABRUF'S dissections, the buttonhole is 

formed by the pubo- coccygeal fibres of the levator 

ani, and this is the true cause of internal rotation. 

VARNIER thinks that the buttonhole, in addition to 

producing rotation, also directs the occiput forwards. 

,$ 1:, . PARAMORE ( 19^9äb ) takes an altogether 

different view of the mechanism of the pelvic floor. 

The pelvic floor under pressure forms a broad gutter 

inclined downwards and forwards towards the outlet. 

It is incapable of producing rotation, end its prin- 

cipal function is to project the head downwards and 

forwards towards the outlet. Incidentally it furnish- 

es to the head a point d'appui for the development 

of internal rotation. This fulcrum is necessary to 

rotation/ 
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rotation: in its absence rotation does not occur. 

Two other factors are postulated:- the excentric 

position cf the axis of pressure in the flexed or 

extended head, and the form of the pelvis towards 

the outlet. PARA OP. shows that the axis of pressure 

in a well flexed head extends from the anterior 

margin of the foramen magnum to e 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 circumference of the head, but higher up it 

becomes excentric, and at the uppermost part the 

frontal pole lies twice as far from the axis as the 

occipital Pole. The pelvic canal diminishes in size 

transversely and increases antero- postericrly from 

above downwards towards the outlet. The position of 

the forehead is excentric relative to the pelvis. In 

the left occipito anterior position, vertex present - 

ation, the vertex strikes the pelvic floor in the 

region of the coccyx. The occiput is projected for- 

wards, while the sinciput falls in behind, mainly 

owing to the drift inwards of the postero- lateral vra11 

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 entero lateral well high up, where there 

is/ 
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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 cranial axial 

line to move forwards towards the symphysis, because 

the forehead is exeentrìc, and in consequence more 

pressure is developed anteriorly to the forehead than 

behind by the lateral pelvic wall. Pressure and 

resistance then enforce a continuation of the 

rotaticì., and the forehead passes into the hollow of 

the sacrum. In support of the pelvic factor PARAMORE 

advances those arguments Which Were sufficient for 

HART and others to condemn Pelvic rotation, namely, 

the failure of long rotation in a mall round pelvis 

and in a kyphotic pelvis. The short rotätion of the 

head in the occipito- posterior position with, anter- 

ior fontanelle presenting, is also explained. When 

the floor is absent or not sufficiently resistant, 

the head may move backwards, forwards or sideways, 

but it does not rotate. 

?16. SCHROEDER 1836, HIRST, DAKIN, FOTHERGILL, 

HERZFELD, HERMAN, DORLAND, HARDY, TWEEDY, and WRENCH 

either declare themselves expressly, or avow them- 

selves by implication followers of Dr BERRY HART. 

EDEN/ 
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EDEN and RICE accept HART'S mechanism, but add other 

factors. EDEN believes the inclined planes to oper- 

ate whenever there is relative disproportion between 

the head and the pelvis: RICE adds the direction, or 

rather the 'misdirection 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 oeciput to the sinciput . BARBOUR 

(1895, 1898, 1899) agrees Frith HART as to the 

mechanism of the floor, but seems inclined to allow 

equal value to the mechanism of ZWEIFEL. RUTHERFORD 

appears to advocate e pelvic floor mechanism similar 

to that of HILDEBRANDT. 

The following place the pelvic 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 head to the effect of the floor, 

as do also PARISOT (1893) arid VALTORTA (1912) who 

admit the general configuration of the canal. MARX 

(1892) does not exclude the ischial spines from 

influence 



481 .. 

influence on the head, while DEMELIN includes the 

plane of the least dimensions. EDGAR (1893) is un- 

able to deny the effect of primary rotation of the 

body. CHARLES and AUVARD (1894) derive rotation from 

the floor and the general form of the canal. DUJBOIS 

(1834) adds the law of accommodation and the resis- 

tance of the posterior and inferior parts of the 

canal. For DEMELIN (1903) it is the floor and the 

sacro- sciatic ligaments. LAHS (1870), in addition 

to the action of the pelvic floor, gives an inport- 

and place to the leverage of the head, and admits the 

general configuration cf the canal (namely the bony 

pelvis), when there is relative disproportion between 

the head and the pelvis. 

LAHS (1870) states that rotation is depend- 

ent on the length of the lever arms extending from 

the sinciput to the vertex and from the vertex to 

the occiput. If in the ocoipito- anterior positions, 

the forehead strikes the floor first, the head 

will rotate into a transverse position and may be 

born so. When the pelvic canal is roomy, rotation 

takes place, after the occiput has passed below the 

pubis, by means of the pressure of the posterior 

part of the head acting on the pelvic floor. When, 

on the other hand, there is same degree of difficul- 

ty, the pelvic bones act. In the canal, the long 

di am:3ters/ 
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diameters change from transverse to antero -posterior 

during descent, and any object passing through de- 

scribes a half -spiral, owing to the oval form of the 

head and the general- contents pressure. WINTER 

attributes internal rotation to the inclined plane 

of trie pelvic floor. But, in the occipito-posterior 

positions, another factor comes into play. There is 

a vacant space on the anterior face of the sacrum. 

If the little fontanelle goes into this space, 

short rotation results. If, on the other hand, the 

little fontanelle comes down a little on one side, 

so as to touch the coccygeus muscle which constitutes 

the most raised region of the pelvic floor, then 

long rotation results, presumably in the manner 

suggested by VARNIFR. 

17, General objections to pelvic floor theories. 

LEISHMAN (1864), arguing in favour of the 

inclined planes, objects to perineal rotation as a 

satisfactory cause. He admits that rotation takes 

place partly below the level of the bones, and that 

during rotation the head meets the resi)ìenCe c f the 

pelvic floor, but that rotation occurs as a rule be- 

fore the perineum is distended. FRITSCH (1875) 

holds that rotation is complete in most cases before 

the 
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the heed presses on the floor. FABBRI end BERTHAUT 

(1908) consider rotation to occur before the floor 

is distended. According to V.EI.T (1887) , the floor 

does not act in a greet number of ceses, because 

rotation often begins before the floor becomes active. 

CHARPENTIER (1889) asserted that the pelvic floor can- 

not be the sole cause because it ought not to fail in 

primipares in whom the perineum is firm. PARVIN 

(1895), who quotes CHARPENTIER, adds that rotation 

may occur before the floor is reached. BUMM (1905) 

doubts the capacity cf the soft parts per se to pro- 

duce internal rotation, and to this PARAM0RE (1.999) 

agrees. PARAMORE further objects to the pelvic 

floor theory, and quotes HERMAN (1904) that rotation 

usually fails when the fetal heed is small end the 

fly large, - the very conditions under which the 

pelvic floor is believed to be effective. PARAMORF' r 

objections based on contracted pelves do not, 

however, mean necessarily that the floor is nc-t 

operating, though it may be inoperative. VAI1TORTA 

believes the function of the perineal plane is to 

direct the head forwards, and that, as a rule, 

rotation results from the leverage of the heed be- 

tween the perineum and the opposite letera.l pelvic 

wall/ 
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wall. The head can rotate without having reached 

the level of the perineum. 

18. Objections to particular pelvic floor° theories . . 

SCHATZ (1890) criticises th,:.t portion of 

HILDEBRANDT' S theory which refers to the sagittal 

cleft in the levator ani. This SCHATZ believes to be 

effective for the left occipito- anterior position, 

but to fail to explain long rotation from the right 

occipito- posterior position. Secondly, rotation is 

often complete before the cleft in the levator ani 

is effective. BUMM (1905) raises SCHATZ'S first 

objection against the pelvic floor, when it is 

supposed to act as a "gutter" with its long axis 

directed downwards and forwards. PARAMORE (1909a ) 

denies the effect ascribed to the vulvar outlet by 

WILLIAMS (1903) , and so far as I can see the same 

criticism is applicable to HILDEBRANDT' S sagittal 

cleft and VARNIER' S pubo- coccygeus muscle. PARAMORE 

pointed out that, owing to the nature and arrange -. 

ment of the parts, the tension et the posterior 

commissure of the vulve ought to be twice as greet 

as that in the lateral margins, because the poster- 

ior commissure has to travel twice as far as either 

lateral margin in order to maintain the oval form of 

the, 
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the outlet. Hence according to PARAMORE, the dila- 

tion of the vulvar outlet by the obliquely situated 

oval head ought to place the latter in a transverse 

instead of an antero- posterior position. Ti h: would 

be true, if the soft parts external to the lateral 

margins were cf infinite, or at any rate greatly ex- 

tended, width. It happens, however, that the ischial 

tuberpatti :gis are very near and make themselves felt 

as a superior resistance long before the soft parts 

are completely effaced. This resistance is greater 

than that developed at the posterior commissure of 

the vulva, or of the pubo- coccygeus muscle, and, 

therefore, tends to lead the head to the antero- 

pcstericr position. The present point of view, of 

course, scppúrts Dr PARAMORF in that it tends to 

show that the mechanisms which undoubtedly take place 

where WILLIAMS, HILDETRA1DT and VARI?IFR sa.y they 

occur are not due solely to the form and resistances 

of the commissures of' the pubo -coccygeus muscla, the 

levator ani and the vulva. Vfi LTORTA affirms that the 

first part to strike the pelvic floor is not always 

carried forwards. The same view is found in SCHATZ'S 

(1890) paper, but is so obscurely worded that it is 

difficult to grasp SCHATZ'S reasons. PARAMOBE 

(19095)/ 
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(1909) says there is no proof that the forehead 

first meets the pelvic floor in a persistent occipito 

posterior position. The occiput and the forehead 

meet the floor simultaneously, and PARAR>ORF holds 

that, in these cases, the forehead is rotated for - 

wards, not because it strikes the pelvic floor first, 

hut because the usually effective mechanism has fail- 

ed. 

An objection to all pelvic floor theories is 

that they do not account satisfactorily for long 

rotation. It is true that the pelvic floor forms an 

incline with the plane of the brim, and that it will 

produce long rotation, st long as uterine pressure 

is applied st right angles to the brim. But it does 

so under great difficulties, slowly, and with con - 

siderable danger to the perineum. Under another dir- 

ection of uterine pressure, as will be shown, it does 

not produce long rotation at all. Pelvic floor 

theories do not account for the occasional short 

rotation of a well flexed head in the occipito -post- 

erior position, or the more rare long rotation of a 

well flexed head in the occipito- anterior position. 

It is not an adequate explanation that the resistance 

of the pelvic floor is insufficient to produce long 

rotation/ 
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rotation. If short rotation occurs, there must be, 

according to the theories, still some resistance, 

and we would expect it rather to produce an incom- 

plete amount of long rotation than any degree of 

short rotation. Further, a total absence of resis- 

tance ought to mean no rotation at all. In the left 

occipito- anterior position, the mechanism of the pel- 

vic floor fails to explain the long rotation of the 

head from the primary left occipito- anterior position, 

and which is so much more laborious than the ordinary 

short rotation. The pelvic floor theories break clown 

again in those cases of split pelvis. and pelvic 

section, in which rotation does not occur. The 

separation of the innominate bones ought to increase 

the tension of the pelvic floor and so favour the 

occurrence of internal .rotation. That the head 

sometimes goes back towards its originally oblique 

position during the recoil, after it has been pressed. 

on the pelvic floor, argues against universal pelvic 

floor rotation. Uy experiments show that the move - 

ment is manifest only in the pelvic canal. ;''hen ro- 

tation is produced on the floor alone, the head re- 

mains stationary in the sense of internal rotation 

during the recoil. 
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íS'19. I am unable to understand HART'S theory ex- 

cept as the mechanism of a rigid perineum. Dr. HART 

_postulates one part of the head striking the floor be- 

fore another. He does not'say what happens when 

the other part strikes. Vhenever this event' happens, 

then according to the theory the head should be swept 

into the transverse position, because Dr. HART does 

not admit the existence of any posteriorly directed 

force 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 very 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 .pelvic wall, the scope for 

forward movement is'limited to whatever distance in- 

tervenes between the anterior lying pole of the head 

and the pelvic wall. As a rule, the head descends 

in close opposition to the pubic bones. Downward 

movement implies depression of the pelvic floor by 

the head, and as soon as depression occurs then the 

other pole of the head comes into ^ontact with the 

floor. The effect of the floor dim t1-1,1 portion of 

the read is at least as great as it is óm the former. 

A/ 
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A weighty objection - arises from the mechanism of the 

oncoming shoulders. This point I shall deal with in 

its proper place. The great value of Tr HART'S 

view does not lie in the mechanical causes which he 

propounds - these I believe to be inadequate - but 

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 correct within the 

average range of experience. But there aye rare 

exceptions to which the laws do not apply, and for 

which Dr HART has given no mechanical explanation. 

The pubo- coccygeus muscle is not an effi- 

cient cau!e 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 so, the 

head descends into it, and time is lost while on the 

one hand the head is moulded and on the other the 

muscle is effaced. The resistance which the muscle 

offers is therefore diminishing at a time when, at 

least it ought to be maintained. The pubo- coccygeus 

muscle is intimately connected with the margins of 

the bony and ligamentous outlet. It does not rise 

and 
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and fall like the pelvic floor under the alternate 

a:Olication and release of pressure. It ought there- 

fore to be considered mechanically as a constituent 

of the soft parts lining the bony pelvis, and not as 

part of the pelvic floor. Even though these ob- 

jections do not stand, the pubo- coccygeus muscle 

does not account for long rotation. VARNIER says 

the occiput in the occi pito- posterior position 

strikes the muscle, instead of sinking into the cleft 

directly and gradually moves forwards. .mat he does 

not explain why this should be in the occipito-uos- 

terior anr;_ not in the occipito- anterior positions, 

and he does not give any a.deauate cause forcing the 

occiput forwards over the muscle. 

PARAMORE'S views mark a great advance over 

those of his predecessors es pecially by advancing 

the idea of a central fixation point for the head on 

the pelvic floor, by. restoring in a form more con - 

sonant with modern idea, the excentr. icity of pres- 

sure within the head, and by allotting to the pelvic 

walls a 'share of the vrórh of producing internal ro- 

tation. The last point is agreeable with clinical 

experience, and no theory of internal rotation can 

be satisfactory unless it takes into account the 

resistance 
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Tesistance of the normal pelvic walls on the normal 

head. In other respects, his theory does not differ 

much from the first part of. HILDEBR"NDT' 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 pelvic /theories. Dr 

PARAORE'S theory is no better than its predecessors 

in explaining why a well flexed head in the o c cipito- 

posterior position should, apart from purely pelvic 

causes, sometimes rotate forwards and at other times 

rotate badkwards . 

LAHS'S theory, in so far as it concerns 

the pelvic 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 position), the head rotates 

to a transverse position and may be born so. There 

Is no reason in the pelvic floor theory, however, 

short of impaction, why the forehead should not go 

on rotating forwards to the pubic 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/ 



492. 

rotation, but it can easily be shown that the head 

is acted upon frequently as if it were a single -arm 

lever. .Otherwise, LAHS admits the influence of 

the pelvis and the pelvic 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 governed by definite circumstances. 

,T2O. The experiments of DUBOIS and EDGAR. 

DUBOIS (1334) [as quoted. by LUSK (1891) from 

MARTEL] opened the uterus of a woman who had died 

in wild -bed, the opening 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 occipito- posterior position, the head 

rotated to the right anterior i)osition on three oc- 

casions. 
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occasions.. On the fourth it remained posterior. 

A larger fetus performed 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- 

cipital side). The scalp and the sagittal suture 

were opened up for this purpose, and afterwards 

closed. The experiments were made by traction, and 

not by pressure as in those of DUBOI :3 . 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- 

peatedly, and the greatest care was exercised to en- 

sure that traction was made in the axis of that part 

of the _uelvis where the vertex WAS. Two experiments 

were made in the L.O.A. and R.O.A. respectively, 

then one each in the R.O.P. and L.O.P. positions, 

the seventh being arranged primitively as a direct 

occipito/ 
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occi_)ito- sacral position. In the earlier experi- 

ments, delivery was not completed . In the first st 

six experiments, rotation appears to have been com- 

plete and to have taken place just below the level of 

the ischial spines when the head was pressing on the 

pelvic floor. In the eighth to the twelth experi- 

ments traction was repeated with the head in each 

of the positions. In the eighth (L.O.A.) there iras 

a little rotation, but the head vrac born obliquely: 

in the remainder no rotation o ecurred. 

DUBOIS considered that rotation ceased to 

occur only after the perineúm and the vulva had. lost 

"the resistance which had made it necessary, or at 

least had been the provoking; cause of its accomplish- 

ment". DUBOIS, 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 

occiAto/ 
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occìpito- posterior position and in the left anterior, 

when delayed. EDGAR claims that his experiments de- 

monstrate the sufficiency ofthe 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 repetitions 

have added anything to our knowledge of these most 

interesting phenomena. To some extent a third hand 

report of DUBOIS' S experiments disarms criticism, 

although LUSK'S account is given in inverted commas 

and seems to be of undeniable accuracy. If it be 

correct, then the account represents a series of e 

perir. ents which, from beginning to end, were badly 

observed (Cf. . TA_RNIER 1882) . In justice to DUBOIS, 

it must be admitted that the Year of the record was 

1334. At the same time why were, and if accounts 

are true why are, experiments of such "crowning" im- 

portance consecrated to pupil -midwives and other 

uncritical, because inexperienced persons, when they 

should be made the object of elaborate investigation 

and careful observation by persons of experience, 

and let it be added of open mind. For in both re- 

cords the appearance of bias is there - and in favour 

of/ 
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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 find that data are more prominent, 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 which the head 

toot in its successive journeys through the lower 

part of the canal, and no determinations of the ten- 

sion-Tiplues of the perineum before and after each 

experiment. All these data are essential before 

any right conclusion 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 the method of 

traction invited changes in the shape of the head, 

mainly in the direction of destroying its asymmetry 

and in reducing those diameters that count for pel- 

vic rotation. Lastly, notwithstanding the evident 

care which Dr. EDGAR exercised to secure traction 

in the axis of the canal, the means employed cannot 

be said to have placed axis traction beyond doubt. 

Of evidence against pelvic floor rotation, the ro- 
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rotation of the larger head in DUTBOI S' S experiments 

is to the point. If the Perineum was exhausted by 

the first head, it ought to have failed with the 

second head as well, that is when the pelvic floor 

is regarded as the sole cause of internal rotation. 

DUBOIS it appears, did not go so far as this. Pos- 

sibly 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 pelvic canal or in the pelvic floor. In any 

case, the only safe deduction from these experiments, 

as they are quoted or recorded, is that internal 

rotation fails to occur on trial after a number of 

quickly repeated deliveries have taken place. 

X21. The Tangentia]. Theory. 

SI1(P SON (1373) and. HART (1879) applied 

LAHS'S tangential theory to explain internal rotation. 

FROPMEL (1390) apparently accepts LAHS' S theory in 

this connection.. HART does not rely solely 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. 

It/ 
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It is fair to state that i)r HART subse- 

quently (1335) 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 supposed 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 

1679), and which is not very evident in the after - 

coming head or in a frontal presentation, CROON 

(1331) considers that certain lesions of the soft 

parts which he has observed in the neighbourhood of 

the right ischial spine, in a right occipito-poster- 

ior case, are not evidence for the tangential theory. 

FRI T SCH' S; Theory. 

A theory rather like that of LAHS was pro- 

pounded by FRITSCH (1375). 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 

is/ 
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is formed by the sincipital end of the head. The 

uterine pressure and the resistance from the coccyx 

give a diagonal resultant to the head which results 

in forward turning of the eccìput . It will be 

seen that this view also resembles that of CASEAUX' 

and goes back to the reflected force of SOLAYRÉS. 

FRITSCH recognised that long rotation could 

occur at the brim, and his explanation of the occur- 

rence is by adaptation of the child to the uterus 

and pressure of the parietal tuberosity on the pro- 

montory. Otherwise, long rotation occurs within 

the pelvis and, as NAEGELE showed (?1338), the 

posterior part of the anterior parietal together 

with the lambdaida_ glides forwards and downwards 

on the ischio -pubic ramus which prevents the occi- 

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 posterior angles will be 

found to be greater, therefore the forehead must 

turn back. The difference of the angles is often 

very slight, hence uterine pressure gust 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- 

áuaoy of the isehio -pubic plane, when applied to the 

anterior parietal, in preventing short rotation, and 

to the dubious course of providing separate factors 

for the occipito -anterior and occipito -posterior 

positions, 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 (1335) objects to the 

latter, because the shape is variable. VALTORTA 

objects to the former that, in the occipito- poster- 

for position, long rotation ought to be facilitated 

by a relaxed pelvic floor. PARVIN (1395) and LUSK 

(1391) also relied mainly on the leverage of the 

head, but both added other factors; the former, the 

lateral inclined planes, the anterior area of least 

resistance, and the law of accommodation; the latter, 

the inclined planes, the anterior area of least re- 

sistance, and the pelvic floor. 

X22. The General Configuration of the Pelvic 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), BXCKER (1391), 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 (1377) admitted 

the influence of the i schial spines: 1VEIDOW (1833 ) 

follower LANDES, and at the same time brought in the 

lateral wails of the bony pelvis: WEBSTER (1903) 

and. JELLETT (1905) considered the general configu- 

ration of the canal to operate only on the special 

shape of the head in the sense of producing the 

clinically observed rotations, and they were also 

supporters of HART'S theory of perineal rotation; 

GIGLI (1905) joined to the canal the special action 

of the pelvic floor and the intervention of the 

pubic-arch: GALABIN and BLACKER (1910) while placing 

the configuration of the canal first, added no less 

than three other factors, the lateral inclined 

planes of the pelvis, the pelvic 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 occipito -pos- 

terior position, is begun by the pyriformis muscle; 

that/ 
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that lone; rotation begins at a high level and that, if 

it does not, then the occiput at) °s down behind the 

ischial spine, and short rotation follows. 

VEI T' S Theory. 

Closely allied to the preceding group 

stands VEIT' S theory (1387) in which the general con- 

figuration of the canal has added to it the projection 

of the obturator muscle. Rotation takes place on a 

level with the inferior border of the symphyris, and 

is due to the mass of the obturator internus muscle, 

v.1'.i ch forms an inclined plane guiding the head, and. 

to the special form of the pelvis and the pelvic 

canal. The latter factor includes the effect of the 

special planes described by' VEIT, and to which I have 

preferred in the first section. 'According to VEIT 

the floor does not Act in a large number of labours. 

MAYflELL (1391) argued in favour of VEIT' S theory. 

In connection with VEIT'S theory, it may be noted 

that DUBOI S (1849) states that FLAN4 ANT considered con- 

tractions of the obturator internus and pyramidalis 

muscles to modify the position. of the head during 

labour. 

Zs °IEIFEL' S Theory. 

ZWETF,EL (1390 and 1393) 3.3.so finds the cause 

of/ 
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of internal rotation in the pelvic canal. Rotation 

begins in the "parallel BEC ENWEITE" 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 masses which compel the head to assume an an- 

tero- posterior position, the transverse diameter of 

the head (88 °5 mn.) being less ahan the sub- occipito 

frontal (91.5 mm. ) . The diameters of the canal in 

the 3EOKENGE n.re oblique 87.5 mm.. and transverse 

77.5 mm. It will be observed that ZYEIFFL does not 

postulate a large 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 axe excess47e; the measure - 

lents of the bony pelvis, however, leave little 
J' 

dom. 

tiILLIAMS (1903) and VALTORTA (1912) hold 

that the shape of the canal is unnecessary to ro- 

tation,tñatt. the outlet is in fact nearly circular. 

FEHLING (1903) objects to the canal being a cause 

of rotation, ainly on account of the observed im- 

permanence of artificial head rotation,when the 

should.;'i's / 
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shoulders are not turned at the same time. WINTER 

(1887) r eniee `TIT'S theories, and SCHATZ (1890) con- 

siders they fail to account for lone; rotation. 

BARBOUR (1899) accepts ZWEIFEL'S conclusions, mainly 

on the invaluable evidence which Z1TEIFEL brought for- 

ward by his series of transverse sections. But Dr. 

BARBOUR regards the theory '.s being too limited, and 

argues in favour of the pelvic floor as a factor of 

importance. 

It cannot be doubted that ZWEIFEL'S theory 

of the action of the canal is so far convincing, 

partly because it rests on a very perfect exposition 

of the anatomy of the parts, and partly because it is 

representative of the highest development of all the 

theories which have been based on the shape of the 

canal. It is defective, however, in three 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 Muscles. 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 descend into the region in which 

it is going to rotate. As a rule, it remains there 

a longtime before rotation begins, and during the 

act of rotation the amount of descent, is not very 

great (slow pitch of JONES 1906). Under these cir- 

cumstance's, the long gradual change of the diameters 

from the BECKENWEITE to the B h CKENENGE (ZaE;EI 4'ß:L ), 

and the still longer change from the inlet to the 

outlet of other authors, are not in themselves ade- 

quate to account for internal rotation as it is 

clinically manifest. 

The iliacus and psoas muscles theory. 

BARNES (1635) gives as the cause of ro- 

tation the lateral inclined planes of the pelvis, 

the adaptive forward Movement of the trunk of the fe: - 

us and the action of these muscles on the occiput. 

The second factor is the main cause of long rotation. 

Accdrd.,ng to VALTORTA (1912), DASARk Cgp while 

placing most reliance on the pelvic flooy, con- 

sidered, like BARNES, that the iliacus and pip.04ts 

muscles projected into the canal and were t ;,E, cause 

of long rotation. DASARA CAO, S views become clearer 

when/ 
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wrhen regard is had to VALTORTA' S objections. From 

there it is apparent that the author cited held the 

iliacus and psoas muscles to bend the uterus from 

right to left and also to twist` it on its axis, so as 

to compel the trunk of the fetus to rotate into a 

dorso- anterior )osition. VALTORTA raises the ob- 

jection to this that rotation then oht always 
to fail in the left occipito -posterior position, or 

rather would necessitate a rotation of the head in 

the same direction as that of the head in the right 

occipito- posterior position, that is, through five- 

eighths of a circle. DASARA CAO evidently attri- 

buted short rotation to uaralysed psoas muscles, in 

addition to those other factors which are univer- 

sally quoted. 

p23. The rotation of the uterus theory. 

According to LEISHMAN (1364) SCHMITT (1304) 

held this view, and gives the rotation of the head 

in the occipito- posterior position withoi)t 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. 

SCHMIDT (1893 a b) views the uterus as a 

two/ 
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two- awned lever with its fulcrum on the promontory. 

The upper and longer arm is pressed towards the spine 

by abdominal pressure, while the lower and shorter 

arm is pressed forwards against the anterior pelvic 

wall, and causes the occiput to come f rv.rard. Then 

the head itself is a two -armed lever, the occipital 

arm being the shorter. The anterior wall slopes 

away from the symphysis. Two components can be made 

out of the pressure to Which the head is exposed; 

the. one parallel and the other perpendicular to the 

anterior wall. The greatness-of the effect of 

uterine pressure depends on the size of the angle 

which the anterior wall snakes with the head; the 

larger the angle the quicker the rotation, and vice - 

versa. In flat pelvis there is frequently a deep 

transverse position; the power then has no value 

and short rotation results. Hence also when abdom- 

inal pressure fails, 7e have short rotation. In 

reply to an o ).) :action by ZWEIFEL (1893) that SCHMIDT 

did not recognise the erection of the uterus during 

a 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 SCHYIDT'S theory depending 

on a certain angle invites comparison 7-ith FRITSCH'S 

view and with LAHs' S tangential theory. 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 erection 

of the uterus is more apparent than real. The se- 

cond part is an unjustifiable inference and ought not 

to have been read into SCHMIDT' S first, paper. By 

waT- of contrast to SCHìMIDT' S views, GILLESPIE (1903) 

affirmed that posterior obliquity of the uterus 

causes the head to be pressed against the anterior 

wall of the pelvis, and thus leads to the occiput 

rotating backwards to the transverse or right oblique 

positions. 

The torsion of the fetus theory. 

SUTUGIN (1875 and 1887) found. that in preg- 

nancy the back of the child is usually directed 

posterolaterally. In the beginning of a pain, in 

the left occipito -anterior position the back turns 

to/ 



5 09 . 

to the side, whereby the occiput lies forward and 

to the left, the shoulders are antero -posterior any 

the breech. is directed rather posteriorly. SUTUGIN 

Quotes 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 (1388) give 

diagrams to illustrate the torsion of the fetus. In 

one, the breech is transverse, while the head and the 

shoulder's are in the left occipito- anterior position 

(at the end of the firnt stage). In another the 

head is in the right oecipito- anterior position, 

"chile 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 is much greater than that of, the canal; 

and further that the greatness of spiral torsion 

of the fetus is in direct proportion to the great- 

ness of the pelvic resistances. SUTUGIN attributes 

rotation partly to the torsion of th.^ fetus, but I 

have no note of any other factors. The torsion of 

the fetus depends possibly on the torsion of the 

uterus, and both may be due to the laws of growth, 

concerning which SUTUGIN quotes in support FISCHER' S 

interesting article (18871 

The/ 
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The mechanism Which SUTUCTIN 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. If torsion 

were a cause of rotat1' , one would erect the breech 

to turn forwards first, -or the fetus to grow in 

a form in which the breech is turned forwards. Ii' 

the back is turned backwards in the beginning, then 

the natural mode of undoing the torsion would be 

to rotate the head backwards, that is, if the pelvic 

canal has as little influence as SUTUC.IN seems to im- 

ply. As a matter of fact, 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. 

p24/ 
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24. The rotation of the head by the trunk theory. 

LITZMANN (it is said) MATTEI (18F5), KEHRER (1860- 

1906), OLSHAUSEN (1888, 1899, 1901 -3 -6), WILSON 

(1897), FEHLING (1903), BUMl\ (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 probably takes in- 

to account other factors as well. For OSTERMANN, 

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 accounting for internal rotation, by a progress- 

ive flattening of the uterus shifting the body from 

a lateral to an anterior position, and therewith the 

head within the pelvic 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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the curved back of the fetus. As this is not strict- 

ly 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, BUM (1905) states that the flattening 

the uterus 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. rEHLING 

(1903) brought forward evidence to show that, when 

the heed 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 

consequence, 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 

the forceps, and of fetuses of dogs which rotate be- 

fore they enter the pelvis. According to WILSON 

(1ß97).m 
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(1897), the rotation of the shoulders 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. 

Schatz (1890) held justly that the rotation of the 

head is greater than that of the body and is prim- 

ary, and 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 obliquely for- 

wards, while the breech is turned directly to the 

left. FROI,PM (1890) records a labour in which the 

original position was occipito- posterior, and in 

which the back was directed to the side and the 

rear, at a time when the occiput was under the pubic 

arch. MAYDELL (1891) fount_ in a 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 1800 of arc, of which about 900 are 

producid at the 1anto -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 twins when the uterus is not flattened 

during a contraction: and that the after -coming head 

rotate.. 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,and he adds that the flexibility of the 

child's neck is an a priori argument against 

OLSHAUSEN'S theory. SCHICKELE (1901) objects to 

OLSHAUSEN'S theory on the ground that rotation is 
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in.default in the split pelvis. PARAMORE (1909 ) 

argues at some length against OLSHAUSEN. His main 

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 

asserts that the lumbar column cannot impress the 

uterus wh ('r it is contracting. It then becomes more 

cylindrical or pyriform. Hence PARAMORE is led to 

doubt if any flattening of the uterus or bending of 

the fetal trunk car occur during a uterine contract- 

ion. Both these conditions are postulates of OLSHLU- 

SEN. Another is that the head cannot rotate the 

trunk owing to the trunk being enclosed within the 

uterine body. PAR.AMORE 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 

limit of rotation withoTìt injury Is very moderate. 

Then the shoulders may rotate before the head, if 

they come down early enoi;h into contact with the 

brim of the pelvis. VALTORTA (1912) objects that it 

is not proved clinically that there is a sufficient 

bond¡ 
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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 

(1913a) 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 OLSHAUSEN'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 to 

admit OLSHAUSEN'S theory as the "primum movens ", 

there is greater difficulty in deciding wc°her 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 clinical 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 

flattening/ 
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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 pelvic canal. Now the concentric 

pressure within the uterus is much greater than the 

general concentric pressure or resistance exercised 

by the pelvic canal, 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- 

vextty 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. It 

has/ 
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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 occur later rather than earlier in the 

second stage, the differences existing in the fetus 

are nearly at their minimum at the time when rotation 

usually occurs. Tn 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 established 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 OLSHAUSEP4'S 

theory. Given a pressure and a resistance, the co- 

efficient of friction between the head and the body, 

plus any degree of resistance to torsion present 
in 

the cervical column, may be sufficient to 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 criti- 

cism, derived from the uterine functions, seems 

more appropriate. 

, 26. MEEH °S theory. 

MFEH (1882) attributed internal rotation 

to reflex movements of the arms any: 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 pause 

and are the consequence of the reflex f.rritability 

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 

presentations). / 
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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 normal revers- 

ed rotation of the shoulders. 

tY 27. The bend in the canal theory. 

West (1857) stated, for the first time 

I believe, what may be reghrde,'1 as the law under- 

lying the present theory. 'A cur7ed body in a curved 

tube adapts the large convexity of the body to the 

large concavity of the tube, whatever may be the 

position of the small fontanelle at the beginning' 

expresses nearly ln 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 application 

to the phenomena of labour. ahST, however, finds 

the principal factor of internal rotation in the 

pelvic floor, and the mechanism which he describes 

is/ 
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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 sail to belong 

to this group were acute enough to realise that 

this is not enough; that other factors muet be added 

to account for the heterogeneous 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 rotate; 

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/ 
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made manifest by the breech leaving the fundus, and 

the lower limbs being pushed up towards the fundus. 

SCHATZ claims to have proved the existence of this 

ret -ntive power by the tokodynamometer. So far as 

one pan judge, the negative power draws the ì ribs 

up and at the same time drives the breech away irum 

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 a head case, the thorax 

is stemmed against the inlet and holds back the head 

through the neck on one side so that the occiput 

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 presentation. 

OSTERMANN (1894) argues that, besides the 

expelling powers, two factors are applicable for all 

positions and presentations - the curve which the 

canal describes the consequent movements of the 

fetal vertebrn.1 column which act according to the 

law of the ",;neater 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 

breech presentations. As I have already shown, 

OSTERMANN 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 tube of 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 happen, 

the staff bent at the upper end of the canal 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 female, and he there points out that 

the utero- vaginal canal shows a change of direction 

where the uterus meets the vagina, the curve having 

a concavity directed forwards. 

If the number of his writings on internal 

rotation alone are considered, SELLHEIM (1904 et sect) 

has probably established a record in the history of 

the mechanism. Apart from their number, 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 confirm- 

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 :-pelvic canal, according to SELLEEIM, 

consists briefly of an upper straight portion and a 

lower/ 
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lower gently curved part which meets the former at a 

fairly sharp bend under the pubis - the knee of the 

canal. Thy bones with the exception of the pubis, 

and the muscles with the exception of the pubo- 

cocc;ygous have no effect on the mechanism in normal 

labour 

The pressure is hydrostatic mainly. The 

effect of gravity may be there, but is unimportant. 

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 factors described by others ca 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 cylindrical body 

able to bend equally well in all 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 conclusion that 

rotation/ 
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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 cylinder which 

could bend most easily in one direction showed that, 

when it was pushed through a curved canal, if not 

already there, the oeua of the cylinder adapted if = 

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. Finally SELLHEIM holds 

that this mechanism is true for all positions and 

presentations/ 
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presentations, for living and for dead children, for 

men and for animals. SELL1IEIM 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 )° .L the 

spine of the fetus. They showed that the cervical 

spine normally lies in a position between 

and extension, with a slight convexity 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, 

SELLHEIIvI proved that a body and a head articulated 

together and united by springs on one side rotated 

in a curved canal, 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- 

ioI . of the head in the occipito -posterior position 

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. In twins the extension of the canal by 

the first twin 9oes not favour the rotation of the 

second. Operations applied to widen the pelvis not 

uncommonly are associated with a failure of inter- 

nal rotation. These operations act, not as SCHIKFLE 

(1901) suggested, but by a lessening of the bend of 

the canal. Split pelvis has a similar effect. 

Relative narrowing of the pelvis may also impede or 

prevent internal rotation, -7ith strong pains, 

rotation is more certain to occur than with weak 

pains. Tri the former case the resistance is greater 

amd leads to greater bending of the fetus which 

favours/ 
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favours rotation. Super- rotation is caused by an 

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 -pa- um 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 re pectively are born. 

HERZFELD (1905) gives as the chief factor 

of infernal rotation the pelvic floor, and the 

mechanism which he describes corresponds closely to 

that of HART. The next most important factor is 

that which forms the main thesis of SELLHEIM, but 

HERZFELD will not go so fir as SELLHEIL 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 SEL.LHEIM'S 

theor. /, 
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theory without reserve. 

According to IEHRER (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 

are 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 respects, he completely accepts SELLHEIM'S 

views/ 
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views. 

28. Objections to 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 LARS, 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 to 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' 

theories. PARVIN (1895), with special reference to 

OSTERMANN'S theory, holds that rotation takes place 

often before the head is on the floor of the pelvis, 

and/ 
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and that hence OSTERMANN'S theory has not a general 

application to the mechanism of rotation. SCHATZ 

(1905) raised a similar objection to SELLHEIM'S 

theory. OSTERMANN (1905) does not recognise the 

value of SELLHEIM'S experiments as representing what 

takes place in the birth. He points out that the 

shoulders usually 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. OLSEAUSEN'(1906) 

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

considers there is no evidence for a form- restitution- 

force, mainly on the ground that, according to 

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

pulsivo :eriod. OLSHAUSEN says that frozen sections 

prove it; which shows what can be dome with frozen 

sections. OLSHAUSEN, with reference to SELLHEIM'S 

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

applicable to the mechanisms of labour. Among other 

objections, OLSHAUSEN states that SELLHEIM does not 

explain the rotation of the body when the head is 

turning, or the rotrtior- of the head in the deep 

transverse position, or the long rotation of the 

chin/ 
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chin in face presentations. In this last example, 

OLSHAUSEN is clearly wrong. If SET_,LHEIM' S theory is 

a valid theory, it is quite capable of explaining . 

the long rotation of a mento- posterior position, as 

SELIHEILI himself showed by experiment. PARAMORE 

(1909a) inveighs strongly against the spiral springs 

used by SELLAFIM to extend the model head in his 

experiments, considering them to be far stronger than 

a similarly situated physiological contrivance in 

the fetus. According to PARAMORE, the extension of 

the head and neck can 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/ 



535. 

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 

that SELLHEIM does not explain the mechanism of the 

persistent occipito -posterior position. SELLEEIM 

does attempt to explain this position, though it must 

be 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 

numerous factors which are generally considered to 

influence the head directly; that internal rotation 

can happen with the head directed posteriorly and 

the trunk anteriorly. This latest objection is a 

serious one for the "Biegungsfacillimr.un." VALTORTA 

quotes RIBEMONT -DESSAIGNES who showed that by twist- 

ing the head of the fetus the rotation is not con- 

fined 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 canal 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 a quick pitch, 

and the lower a slow pitch. 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 internal rotat- 

ion is about to begin, are not accounted for by the 

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

these phenomena 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/ 
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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 readily 

be moved about inside the pelvic 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 breech 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 to the 

inferior/ 
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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 extension ought to 

be independent of the pelvic floor, and where the 

pelvic floor is torn back to the rectum one ought to 

be able to witness the head, the shoulders, and the 

breech each describing a self -made curve round and 

under the pubic arch. In these cases it is well 

known the curvation forwards is materially lessened® 

Yet/ 
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Yet SELLHEIM believes that strong pains make internal 

rotation more certain of occurrence, because the re- 

sistance of the pelvic floor is then greater, and 

forces the head forwards under the arch. On the 

other hand, any 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 SELLKEIM, 

the failure of the shoulders to rotate is due to a 

two wide pelvis, and therewith a defective action 

of the pelvic floor in not forcing, or constraining 

the shoulders sufficiently forwards. All these 

points are really arguments fer 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 h ?.s been able to meet it only by a 

hypothetical abnormality in the bending capacities 

of the head on the body. PARAMORE says that a small 

head would always rotate, if SELLHEIM'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, 

If/ 
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If the capacity for active extension was limited to 

that possible in labour, rotation would fail as often 

as in life. SELLHEIM inclines towards a fetal head 

in which the sagittal diameter is little, if at all, 

greater than the transverse, and he bases his belief 

on plaster casts made after birth. Then the equality 

of the diameters is often, if not always, 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- 

ly completed before the head has begun, or has even 

been able to bend under the >vhia arch, Rotation 

by SELLHEIM'S factors takes place at too low a level 

to be a correct representation of the most frequent 

event. Recently, however, (1913a 
and b) SELLHEIM 

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 inclining 

to preponderance into the corresponding long diameter 

of the canal. SELLHEIM applies this latest view to 

the/ 
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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 LARS. Lastly, 

SELLHEIM has not excluded from the working of his 

theory, the influence of the intervening pubic arch, 

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 

SELLHE IM 
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PART II. 

§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 normal labour, and which is under 

maternal reflex control to a limited, and as yet un- 

defined, degree. The upper portion is commonly re- 

garded as approximately cylindrical. The word 

"approximately" yields to intensive analysis, and a 

canal is disclosed whose variations from cylindricity 

are appreciable, and have every appearance of bear- 

ing on the mechanism. The most important points are 

the/ 



543. 

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 min., 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. 

When they are deformed, there is a 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 O.F. 12 cm., 

S -O.B. 9.5 cm., Bi -P. 9.25 ein., Bi -T 7.5 cm.; and 

the diameters of the smallest average head O.F. 10.5 

em., S -0 B. 8.5 cm., Bi -P. 8.7 cm., Bi -T. 7.5 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 

normally¡ 



544. 

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 which is primarily variable and ultimately 

determinate. The generally accepted opinion that 

uterine and a abdominal 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 

and 
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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 criterion of the form 

of the child's head anterior to the occurrence of 

internal rotation, and which being due to a different 

mechanism, is probably 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 occurs, and this is 

what one naturally would expect. 

30. Though the majority favours Solayrean 

obliquity 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 

acceptable/ 
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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), LACHAPELLE (1795), NAEGELE (1819), 

HOHL (1834), DUBOIS (1834), KIúVISCH (1846), LEISHMAN 

(1864) MACDONALD (1872) C'OHNSTEIN (1871) , FRITSCH 

(1875), LAHS (1877), TARNIER and CHANTREUTL (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 (1880) say the trans- 

verse mode of entry occurs 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 canal. Among them are LACHAPELLE (1795), 

GUILLEMOT (1837), JAGQU.EMIER (1846), RITCHIE (1865), 

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

TREUIL 882), PLAYFAIR (1886), VEIT (1887), CHARLES 

(1887), PARISOT (1893), PARVIN (1895), OLSHAUSEN 

(1899) , GILLESPIE (1997), STARK (1903) , WEBSTER (1903) 

MUELLER (1907), GALABIN and BLACKER (1910), FABRE 

(1910), VALTORTA (1912), and now SELLHEIM (1913a 
& 

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. 

31./ 
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,'31. The movement of internal rotation is essen- 

tially the consequence of the interaction of a force 

and a resist -Ince which are not directly opposed to 

one another. Or, more generally as STEPHENSON 

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

_duce a resultant and a couple. The former leads 

to descent,the latter to internal rotation. But 

clinical evidence does not entirely support 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 force consists of the uterine 

and abdominal pressures, or of the uterine pressure a- 

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

lation to its direction. The resistance may be deve- 

looed wholly within that portion of the canal ,-nich i 

contained within the bony and ligamentous pelvis, it 

may arise entirely from the resistance of the pelvic 

floor; thew two !'actors may operate together; it may 

be developed, by the interaction of the pelvic floor 

and the pubic arch; and lastly there may be no 

suitable resistance, when, as also in the absence of 

a force, no rotation occurs. That is to say, move- 

ment 
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movement downwards, upwards, forwards , or backwards 

is necessary to the production of rotation. Resis- 

tance must either be overcome, or it must be able 

to cause retreat. Given then a force, and given a 

resistance which is not directly opposed. to the 

force, and Which is either actively repelling the 

mobile object lying between the tT«o, or is so far 

a resistance that it is not being too readily over- 

come, then rotation will certainly occur somewhere 

within the canal, because in these provisions the 

disturbing factor of excessive frictional resistance 

is automatically excluded. There are, however, 

other factors which, though. not essential to the 

occurrence of internal rotation, are yet able to 

determine the level at which it will occur and the 

direction which it will take. Under the factors 

of level, come the relative proportions of the head 

and the pelvic canal, and the position of the centre 

of pressure relative to the head and to the canal: 

under the latter are primarily the direction of pres- 

sure and secondarily the inclined planes of the pel- 

vic canal and floor. 

The relative proportions of the head and 

the pelvic canal are not simply a problem of com- 

:paring/ 
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comparing the diameters of the pelvis, or the ue? vic 

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 and presentation are indissolubly 

interwoven with other factors euch as the direction 

of uterine pressure, the position and extent of the 

resistances including the girdle of resistance, and 

the capacity which the head shows to become moulded, 

both as regards the d e7ree and as regards the speed 

of the movement. The position of the centre of 

pressure is also inseparably connected with the 

presence or absence of the lust mentioned factors. 

When the centre coincides with the true centre of 

the head a.t a time and level approaching those of 

internal rotation, the circumstances are abnormal 

and will be considered separately. Most frequently 

as I have shown, the centre of Pressure has already 

taken up a position Which is mesially excentric 

within the head, and at the same time it has moved 

as near as possible to the mesial plane of the canal, 

this circumstance 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- 

rangements 
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arrangements is that the head, whether it is flexed 

or extended, occupies an excentric position within 

the canal. That portion of the head which is con- 

centric with the centre of pressure lies approxi- 

mately around the centre of the area of least re- 

sistance and probably also around the axis of de- 

scent, while that portion of the head which is ex- 

centric to the centre of pressure is also markedly 

excentric within the canal. Hence it becomes pos- 

sible for a head of a certain size to be practically 

influenced by lateral and infero- lateral resistances, 

more particularly by those of the bony and ligamen- 

tous pelvis without being actually large enough to 

occupy the bony and ligamentous pelvis with the true 

centre of the head coinciding with that of the bony 

and ligamentous pelvis, and under these conditions 

to be influenced by the pelvis in the sense of inter- 

nal rotation. The tendency of the axis of Pressure 

to seek the mesial plane 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- occipito- 

bregtnatic diameter of the average head is loss than 

any/ 
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any of the diameters of the bony and ligamentous out- 

let, the bony and ligamentous pelvis even with a thin 

covering of soft parts cannot be a cause of internal 

rotation. The sub- occipito- 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- 

vic canal. Now, the sub-occipito-bregmatic diameter 

is sometimes the diameter of engagement even from the 

brim downwards, but it is not so in a much greater 

number of labours. BRAUNE' S second section and BAR - 

BOUR'S late second stage section are not evidence for 

the usually accepted view that the sub- occipito breg- 

ìiatic diameter is the diameter of engagement after 

flexion oncurs . Clinical examination, by the greatex 

abundance of its opportunities, furnishes much stron- 

ger evidence for the vier which is illustrated by 

these two sections, that the diameter of engagement 

before internal rotation has occurred is in a prepon 

derating number of labours the sub- ocripito frontal. 

But that is not all. Neither in relation to the pel- 

vis nor to the pelvic floor is the diameter of engag4 

ment necessarily also the diameter of tl,e head conte n- 

ed with the production of internal rotation. The di.- 

meteri 
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diameter of engagement plays its part in rotation on- 

ly when the head is relatively large for the canal, 

and then it may or may 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 t}le canal it is situated, is usudily,- 

if not indeed always, obliquely inclined away from 

the plane of engagement and in consequence, w'^ ise the 

sub -occipito frontal diameter lies within the plane 

of engagement, the occipito- frontal diameter lies 

within the plane of rotation. And as the occipito - 

frontal diameter is larger than the sub -occipito 

frontal and the latter exceeds th-7, sub- occipito 

bregmatic, the head needs to b'e fairly small before 

it is able to escape the influence of the superior 

portion of the pelvic canal, or even of the bony and 

ligamentous pelvis. Hence, there is every reason 

to believe that it i's only when the sub- occipito 

bregmatic diameter is truly engaged within the 

superior portion of the pelvic canal that the head 

escapes the influencé of that portion of the canal, 

the reason being that the obliquity of the occipito 

frontal/ 
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frontal diameter to the plane of engagement is much 

greater than that of the pl -ne of rotation to the 

plane of engagement. Thus the sub -occipito breg- 

matic diameter measured after birth compared with 

the diameters of the average pelvic outlet is not a 

certain guide to the dispositions rul'__ng before in- 

ternal rotation occurs. The only safe method is 

to observe clinically before and during interr?1 ro- 

tation the exact position of the head and its re- 

lations to the parts. And we then find that, in 

primiparae in whom the soft parts are resistant and 

the area of the girdle of resistance small, the dia - 

meter of the head engaged is the sub- occipito -frontal 

the diameter of rotation is the occipito- frontal, and, 

the rotation is mainly pelvic. In multiparae simi- 

lar arrangements hold good, but for a different rea- 

son,. In them the girdle of resistance can hardly 

be said to exist and the head appears to descend 

evenly to the bottom of the cavity. In plurip^rae 

the resistances are of medium severity and the girdle 

of moderate to large size. In consequence, the dia- 

meter engaged is the sub- occipito bregmatic and the 

rotation is other than pelvic. Small heads when 

they 
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they are soft and macerated heads react as do those 

of the fetuses of plur.iparae, so also do very large 

and relatively disproportionate heads, for then the 

ultimate resistances of the bony pelvis compel the 

engagement of the sub -occipito- breglnatic diameter. 

But, whereas in the small head group the pelvis is 

unable usually to produce rotation, the large head 

group in spite of the engagement of the sub- occipito 

bregmatic diameter is usually rotated within the 

superior portion of the pelvic canal, though here 

as in other cases the pelvis may not be the only 

fnctor giving rise to the couple which determines 

occurrence of rotation. 

then the head escapes pelvic rotation, 

it descends onto and presses upon the pelvic floor 

where rotation may be produced. Pelvic floor or 

perineal rotation may take one of two 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 happen the head must be unable 

to distend the pelvic floor anterior to the occurren 

of internal rotation. That is to say, the pelvic 

floor mutt be rigid in a high degree. This form 

may be distinguished as rigid perineal rotation. 

In! 

e 
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In the other form, the head distends the pelvic floor 

before internal rotation occurs, and the resistance 

acts over a ride area in both lateral halves of the 

read. Here the pelvic floor, if not actually re- 

laxed, must be capable of ready distension. This 

form may be called, relaxed per. ineal 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 yet be unable to rotate the read, for 

there iry every reason to believe that the' effort 

which is required to produce internal rotation is 

much greater than that needed simply .to forward the 

head. Thus, a floor may press the head forwards 

quite well, yet without rotation being observed to 

occur. In this case, rotation may still be produce 

by the "passive intervention" of a pubic arch acting 

on a head which is placed excentrically to the canal, 

and pressed forwards by the pelvic floor. 

far we have been viewing the factors 

of resistance required to produce internal rotation, 

but nothing has been written about the direction of 

rotation. When the head alone is considered, the 

direction of rotation is nearly as important as the 

occurrence! 
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oerurrenco of rotation itelf. The direction of in- 

ternal rotation i; ultimately determined 77,T the 

direction of uterine and abdominal pressure, the 

sole accessory stipulation being the menially ex- 

centric position of the centre of pressure within 

the head of the fetus, the excentricìty being mani- 

fest whenever flexion or extension occurs. When 

the axis of pressure is inclined downwards and for - 

wards to the plane of the brim, rotation invariably 

takes 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. -when, however, the 

axis, of pressure is directed at right.angles to the 

brim, one of several things may happen. If the head 

is capable of pelvic rotation and is'in the oblique 

anterior position, rotation forwards and inwards may 

occur, the head may impact, or by an increase of the 

second and third movements of flexion or extension 

it may escape the pelvis. If the head is in the 

oceipito- posterior position the same may occur, ex- 

cept that rotation, if it happens, will be directed 

backwards and inwards. Should rotation devolve in 

the pelvic floor, the direction will be forwards 

and inwards in both positions provided the pelvic 

floor/ 
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floor is adequately .resistant, and the same direction 

of rotation will follow if the pelvic floor operates 

against the pubic arch. When, however, the di- 

rection of pressure is jnclined downwards and back - 

wards, the pelvic floor, I believe, is incapable 

in the occipìto- posterior positions of producing 

long; rotation and it is unable to advance the head 

towards the pubic arch until short rotation, as 

determined by the direction of uterine pressure, has 

taken place and has caused the head to rest awn- 

metrically on the pelvic floor. Both when the di- 

rection of pressure is inclined downwards and back- 

wards and at right angles to the Plane of the brim, 

the strain on the pelvic floor is very serious 

and the mechanism can be greatly delayed. This is 

comprehensible when it is remembered that one of the 

forces going towards the making of the couple is 

either defective or contrary. As I have already 

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- 

clination of the planes of rotation. Experimentally 

an inclination forwards or backwards of l0° -15° 

gives/ 
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gives the best results. But as the planes of the ro- 

tation, whether pelvic or perineal, are also in- 

clined to the brim, it follow that the total in- 

clination is much greater. Frozen sections indi- 

cate an average inclination of the resting pelvic 

floor of some 15° to the brim. That makes a total 

inclination, when pressure is directed downwards and 

forwards to the brim, of 25° to 30° and reduces the 

inclination to nil when pressure is inclined down - 

wards snd backwards to the brim. The latter circum- 

stance argues either for an observational error in 

determining the inclination, or for a continued pel- 

vic mechanical effect even when the pelvic floor 

seems to be the sole resistance operating. Pro- 

bably, the pelvic plane of rotation is less inclined 

than the floor, But the inclination 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 inclination is just s!xfficient to do this. At 

first sight, it might abpear as if the gradual dis- 

tension of the pelvic floor by increasing its in- 

clination would favour rotation forwards and inwards 

but it does not do so experimentally if the direc- 

tion/ 
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direction of pressure is primarily at fault, unless 

the inclination of the flooris altogether so ex- 

cessive that it surpasses anything witnessed in lab- 

our. Pnd long: before this state of distension has 

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 important argument raised against 

changes in the direction of pressure, or against 

its want of coincidence with ghat is known as the 

axis 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 any special direction of pressure, except that one 

directed downwards through the canal. I take it 

that, however well the head fills the canal, it is 

able to rotate - unless the frictional resistance 

becomes excessive, and. also that it is able to ro- 

tate either the one way or the other. Now, if the 

pressure acts excentrically on the head, the di- 

rection of rotation will certainly be determined by 

the direction of pressure in spite of the fact that 

the/ 
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the head fills the canal, and provided that the 

couple which is developed is powerful enough to move 

the head. That the pressure is applied excentri- 

cally to a flexed or an extended head is rendered 

certain by the fact that the circumstance knowingly 

or unknowingly has been exploited for at least 160 

years in the manual treatmeìlt of occipito posterior 

positions, though it is true that many have over- 

looked this fundamental matter. 

p32. 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 whole canal during the second stage. 

The mechanical causes of ,elvic rotation 

are the form anvi. size of lower part of the superior 

portion of the pelvic canal, the size and form of the 

fetal head, the execn.tric position of the head relat 

ive to the Canal, the excen.tric position of the centre 

of pressure relative to the head, and the presence 

of, at least, uterine pressure. The direction of 

rotation within the pelvic canal is determined by 

the 
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the direction of pressure. 

From the primitive left occipito- transverse 

position the head normally moves to the right ob- 

lique diameter (+.s . 0 . A . position) during engagement 

In the second stage the occiput descends into the 

lower part of the superior portion of the pelvic 

canal, in close contact with, but not injuriously 

pressing upon the anterior segment of the canal. 

At the same time, it moves to some extent towards 

the right so that it does not occupy the right ob- 

lique diameter of obstetricians, but so that its 

mesial plane coincides with a diameter of the pelvis 

which meets the true oblique diameter at a narrow 

angle. This circumstance is due to the tendency 

of the centre of pressure to seek the mesial plane 

of the canal, 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 medial plane of the canal. 

The consequence is that, when internal rotation does 

occur, the occiput experiences a very small lateral 

displacement and much more a true rotation or spin- 

ning about an axis which is almost stationary in 

a lateral sense. This view accords with my clini- 

cal 
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clinical experience. A further conseauen.ce is 

that while much of the bead is concentric with the 

centre of pressure, and therefore experiences nothing; 

more than a spinning movemert, a considerable part 

is excentric to the centre of pressure, and also 

excentric to the axis of descent and to the canal. 

This part comprises the greater part of the sinciput, 

which has a longer radius of action and a wider cir- 

cle to describe than any of the concentric parts of 

the head. The heart descends then towards the bottom 

of the cavity until the lateral margin of the occiput 

rests against the ischio -pubic ramus, and the sinci- 

put overlaps the sacro- sciatic ligaments (OLSHAUSEN 

1870) by as much, in the latter instance, as two cm. 

The head can then go no further until certain changes 

have taken place. In certain labours, however, it 

should be noted that before the head reaches this 

level it has met the resistance of the muscles and 

other soft parts, especially the obturator internas 

and the pubo- coccvgeus muscles. which make up so much 

of the thickness of the soft parts in the lower 

part of the cavity. These muscles are effaced bjr 

direct pressure in a greater or less degree according 

to the requirements of the head, which meanwhile is 

.undergoing/ 
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undergoing the changes that are about to be de- 

scribed. In the most frequently observed courre 

of events, the head ceases to descend at a not very 

precise level below that of the ischial spines. I.t 

presses comparatively lightly against the margin of 

the left ischio -pubic ramus and comparatively heav- 

ily over the right sacr_o- sciatic ligaments. Potftt- 

ion cannot yet occur because the co- efficient of 

friction is Bret too high, due to the want of con - 

formability of the apposed surfaces. The co -effi- 

cient ìe lowered during a greater or less lapse of 

time which comprises often the d.owest part of the 

second stage, by a process of adaptive moulding, al- 

ready described as the third movement of flexion. 

The diameter of th.e head which is now arrested is 

not strictly the occipito -frontal, as mentioned in 

the general outline of the mechanism, but more cor- 

rectly an oblique diameter of the head extending 

from the left lower margin of the occiput to the 

right corner of the : inciput . No measurements 

of this diameter exist, and the same may be said of 

the most important diameter of the outlet which ex- 

tends from the margin of the ischio -pubic ramus to 

the anterior third or the middle of the lower margin 

of/ 
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of the Rr.eat sacro- sciatic ligament. In neither in- 

stance does the deficiency matter greatly; because 

the differences between the occipito -frontal dia- 

meter and the obliáue occipito- frontal diameter of 

the head on the one hand, and between the presently 

described oblique diameter and the transverse dia- 

meter of the pelvis on the other are probably not 

very great. The adaptation of the head at this 

period to reduce the co-efficient of resistance con- 

stitutes the supreme function of the third movement 

of flexion. The fact has been already recognised 

and correctly interpreted by LABAT (1881) and con- 

firmed by BERTHAUT (1907-8). As a result of the 

diagonally opposing pressures, the anterior parietal 

is displaced backwards, while the posterior parietal 

retains very nearly its original position. At the . 

same time the two parietals are displaced antero -pos- 

teriorly relatively to the head, the anterior being 

displaced towards the occipital, the Posterior to- 

wards the frontal bone. These changes LABAT, by a 

process of exclusion, clearly recognised as being due 

to the necessity for internal rotation. They had 

already been described by DOHRN (1364) and others 

but the cause was misunderstood. Further the late- 

ral/ 
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lateral aspect of the occiput is flattened slightly 

while there is great corípression and depression of 

the sinciput, together with what is even more impor- 

tant a skewed dìstortioh of the sincipital region 

due to the fact that the resistance raised against 

the anterior frontal bone is greater than that 

raised against the posterior. These changes are 

compensated for by a certain amount of elongation 

of the head in the region of the centre of pressure 

and the area of least resistance, constituting in 

fact the main features of DOHRN' S shear. These 

changes result gradually in an adaptation of the 

apposed surfaces to one another which, together 

with the effacement of the soft parts clothing the 

pelvic walls, succeeds in reducing both the local 

and the general co- efficient of friction, Po that 

in time a given pressure is enabled to initiate the 

moverrient of internal rotation. This movement, as 

is well known, increases in speed as it progresses 

- ä circumstance which is due to at least three 

factors. First, the co- efficient of kinetic fric- 

tion is always less than that of static friction (it 

is pore 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 

as an elastic solid performs usef 1 work in the di- 

rection of internal rotation as the cause of the de- 

formation in removedc?. (one has only to depress a 

cranial bone of a newly born child to realise the 

force with which it springs back to its original 

position). Under the direction of pressure al- 

ready stipulated, the major portion of the head 

revolves around the axis of pressure with, however, 

some displacement towards the right, while the ,s ì.n- 

oiput weeps boldly round towards the left until it 

is clear of the sacro- sciatic ligament of .the right 

side. At the same time, descent takes place and 

for the first time the head presses heavily on the 

pelvic floor. Before internal rotation occurs, 

At is always possible to pass one or two fingers 

between the head. and the floor. This enables us to 

realise that the floor is then supporting no prey- . 

sure and that the head is bearing upon unyielding 

bony and ligamentous resistances, and is only making 

progress with the pains in proportion to the thick 

news of the soft parts lining the walls of the lower 

cavity and. lying between the head and the bones 

and ligaments. 

The/ 
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The main 
. agent in th P rotation ,just de- 

scribed is the considerable overlap of the sacro- 

sciatic ligaments by the sincìput, due partly to the 

size of the head and partly to its excentric position 

within the oelvis. The resistance arising from 

the ligaments of the one side acts in a direction 

inwards, upwards, and forwards. It is here necess- 

ary strongly to deprecáte he view that these liga- 

ments are not tense structures. They are not only 

tense ad naturallulbut the tension is usually in- 

creased in labour by changes in the relative dis- 

positions of +he bones of the pelvic girdle under 

mnt- nal control, to which I have already alluded 

( section') . Clinically, they are felt as broad 

tense bands with at least the lower edge sharply 

defined, and whenever the head overlaps one of these 

bands the obstruction 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 pelvic 

structure remains capable of producing internal 

rotation. In the often quoted case of LIHOTSKY'S 

(13;391/ 
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1889) these ligaments were absent, vet internal ro- 

tation occurred in the normal direction. 

j33. The resistance which the left lateral as- 

.peat meets with from the pubic ramus is peculiar in 

the sense that, while it offers some degree of resis- 

tance before moulding has occurred to rotation in- 

wards and forwards, it does not prevent in ants way 

a backward movement of the occiput unless the head, 

as a whole, has descended to so deep a level that it 

is virtually inpacted in a vertical sense, meaning 

that the head could not pass backwards through the 

transverse diameter of rre lower cavity without, at 

any rate, some complex and therefore slow. alteration 

of its mode of. presentation. The resistance offered 

by the ischio -pub ie ramus is indeed so slight, that, 

were not uterine -axis -pressure directed downy rd.s 

and forwards, or at all events at right angles to 

the brim, nothing would prevent the occiput passing 

backwards within 'the cavity. The sacro -sciatic 

ligaments of the opposite side would not then be able 

to do so; they would merely serve as a fulcrum or pi- 

vot on rhich the head would be carried backwards. 

On these clinical grounds and on experimental evi- 

dence/ 

of the head. 



t3ük6;üz 

570. 

evidence I believe that the appropriate couples from 

the opposing resistances can only be aroused in the 

normal case of the occipito -anterior position, and 

therewith the direction of rotation secured, by the 

direction of the uterine pressure. With it alone 

rests the direction of internal rotation. When 

oressure is inclined downwards and forwards to the 

brim rotation of the occiput readily occurs forwards 

and inwards. 

SPIEGELBERG (1382) found that the head . 

sometimes changed in the cavity from the left occi- 

pito- anterior to the direct occipito- posterior 

Position. AUVARD (1894) says that the left occi- 

pito- anterior and the right occipito- posterior 

positions become direct occipito -posterior in 1% of. 

cases. RIBEMONT DESSAIGNES (1399) records that in 

3007 births there were 44 in the direct occipito - 

posterior position, of which 17 were originally in 

the left occipito- anterior position. Hitherto, no 

theory of rotation has accounted for these cases. 

In them I believe the direction of uterine pressure 

was inclined downwards and backwards to the brim and 

carried the occiput 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 the 

occipito- 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 comprehensible. The area of least resistance 

lies in front, the bead is in the most favourable 

position and under the most suitable presentation 

for the correct direction of uterine force. The 

turning movement will then rave to be carried out 

against a progressive resistance. The moment most 

favourable to its occurrence is at the end of the 

first stage before the head has descended deeply 

into the lower part of the cavity, and when uterine 

pressure may be surprised 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 oblique at the end of the first stage 

rotates backwards nearly to the transverse' diameter, 

even when well flexed, and then as it steps deeper 

recovers itself And rotates forwards. such pheno- 

mena are readily explained by a primitive and vanish- 

ing/ 
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vanishing error in the direction of uterine pres- 

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 tender y, however, for the occiput to 

turn backwards. The absence of a sufficiently di- 

rective couple sometimes results in the resistances 

causing an incrase in the movements of flexion so 

that the cephalic diameters are reduced and the head 

escapes from the pelvis without rotating. If the 

flexional movement fails the head may impact inthe 

cavity. The 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 occipito- 

posterior positions depends on whether flexion or 

extension is present. When the sinciput- presents 

and contains the centre of pressure, the mechanism 

of rotation is identical with that of the left occi- 

pito- anterior position, the short rotation which 

occurs 'hen the axis of pressure is inclined down- 

wards and forwards being really a rotation forwards 
i 

and inwards. of the sinciput, as HART (1885) first 

pointed out. The long rotation of the sinciput 

backwards/ 
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backwards, unrecorded so far as I am aware, will be 

even rarer than the long rotation backwards of the 

occiput for the same reasons, and also owing to the 

fact that the disposition of the head is less 

flvourable to long rotation by the greater diameter . 

that is engaged. 

p34. When the occiput presents in the right 

ocoipito- posterior position it tends slowly but sure- 

ly 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 is greatly compressed and de- 

pressed. 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 occipito- posterior position is achieved through 

the pelvic cavity alone; the pelvic floor also comes 

into action 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 which it is exposed, in such a way that the re- 

sistances become progressively greater on the an- 

terior parts and progressively less on the posterior 

parts of the sinciput. Thus the sinciput becomes 

skewed in adaptation to the resistances to which it 

is exposed, and in preparation for the movement which 

it is about to make. The occiput likewise undergoes 

a skew distortion due partly to the lower part of 

the right lateral wall of the cavity, and partly to 

the resistance of the pelvic floor. For although 

the axis of pressure seeks to keep to the mesial 

plane of the pelvic canal, it is not able consistent- 

ly to maintain this position in a movement such as 

long rotation, and so the occiput becomes exposed to 

lateral pressures. The occiput is carried 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 ex)erimentally to be as equally neces- 

sary then, as it is believed to be essential in 

labour from the frequency of itr occurrence, and the 

good results that follow from it. 

so/ 
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So far it is not strictly correct to speak, 

of rotation. One ought to refer to the transit of 

the occiput 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 occiput 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 

sinciput partly as a ne plus ultra and partly as the 

result of the reduction of the local co- efficient of 

friction by adaptive moulding, glides downwards and 

backwards in a long slant across the left lateral 

wall of the ?)elvic 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 sinciput begins to move backwards 

the occiput 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 

left occipito- anterior position, is associated with 

very little lateral displacement. In practice, 

as I once more repeat, 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 occiput being in progress before 

true rotation begins. The distinction is analytic 

and represents one view of the long rotation complex. 

Long rotation, as it is clinically 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 experimental and 

clinical grounds that the exslan.ation of long ro- 

tation is incomplete without reference to the di- 

rection of uterine pressure. Long rotation occurs 

by a pelvic 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 direction, or is directed at right 

angles to the brim. Many hold the view that a 

resistant pelvic floor is always able to forward 

the occiput in long rotation, provided there are no 

extrinsic disabilities. 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 direction, 

and the direction of the stronger pressure will tend 

to l 
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to overweigh the direction of the weaker r.eaimtanoe. 

And so, if the pressure and the resistance are not 

operating towards the same end, the chances are that 

the pressure wins. 

Short rotation of the head in the occipito 

posterior position is a much commoner event than the 

long rotation of the head from the ocipito- anterior 

position, and a large number of statistics are avail- 

able to show its frequency. Some of these are given 

in the following tablea. 

TABLE. 

FREQUENCY OF SHORT ROTATION IN LABOUR. 

(ALL POSITIONS) . 

AUTHOR. FREQUENCY. NUUBER OF 
OBSERVATIONS. 

HECKER (1381) 

KEHRER (1859 ) 

NAGEL (1910) 

DESSAIGNES (1399) 

BIDDER (1334 ) 

v WEISS (1392) 

SINCLAIR & 
JOHNSTON (1858) 

HARRAR (1907) 

1 in 68. 17,400. 

1 in 79 84,653- 

1 in 97 30,914. 

1 in 162 3 , 007. 

1 in 137 29,800. 

1 in 192 19,000. 

1 in 417 13,748. 

1 in 29 41,800. 
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TABLE. 

FREn,UFNCY OF SHORT POTATION IN THE OCCIPITO- 

POSTERIOR POSITIONS ONLY. 

AUTHOR. FREnUENCY NUMBER OF 
OBSERVATIONS. 

QUIERE!, (1908) 1 in 2.5 40. 

RICE (1912) 1 in 25 400. 

SENTEX (1872) 1 in 4 

MILES (1387) 1 in 44 75 . 

COLES (1899) 1 in 5 30. 

NAEGELE, quoted 
by MUELLER 

, (1898) 1 in 8 

BATAILLARD (1889) 1 in 8.5 400. 

DUBOI S, quoted 
by MUELLER (1898) 1 in 12 

PETERSON (1907) 1 in 12 5000. 

LEI SHAWN (1864) 1 in 25 

WEST (1857) 1 in 33 2585. 

STOLTZ (1826) 1 in 50 

VALTORTA (1912) 1 in 50 674. 

VARNIER (1900) 1 in 52 311. 

While the tables indicate a comparatively 

high rate of frequency of malrotation, it will be 

observed that the discrepancies in the results of 

the authors are relatively enormous, even when the 

total 
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total number of observations are great. The infer- 

ence to be derived from these differences is 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 sinciput when it is presenting in 

the occipito- posterior position. 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 i 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 sinciput. The main pelvic 

factors are the resistances of the antero- lateral 

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 cases 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. 

p35. It is clear from the history of the mechan- 

ism that two forms of perineal rotation are dis- 

tinguished. It is convenient to adhere to the dis- 

tinction, though the differences between the two 

forms are more those of degree than of kind. In 

the 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 pubic remus. This I 

take to mean forwards and inwards. Rotation is 

completed before the higher pole of the head 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 posit ion within 

the pelvic canal. This untoward circumstance, if 

it were to happen, 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 acting on 

the sinciput than of that acting on the occiput. 

Without calling upon physical considerations as a 

proof, we know that leverage exerted on the sinciput 

is more effective 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 

cannot be easily distended, until at any rate ro- 

tation is complete. That limitation implies that 

some other form of movement must be applied to the 

if rotation i to occur, and that can only be 

forwards or backwards. Naturally the opoortunities 

in the normal pelvic canal and with the normal head 

are limited for forward and backward movement. 

Another circumstance wl. ich militates against the 

universal applicability of HAP?T' S mechanism is the 

relative nearness to the centre of pressure of the 

area of the head acted upon by the pelvic 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 question 

HART'S theory of its action. The learned writer, 

while denying the influence on rotation of the bony 

pelvis as a whole, grants to the anterior pelvic 

wall an importance dep Qnä. ent more on its posit ion 

than on its shape. As we shall see, the anterior 

pelvic wall is more important to the mechanism of 

the rigid pelvic floor than DR. HART admits. 

If we imagine the lower surface of the head 

to be divided by a medial and by a transverse line, 

we have then four areas or quadrants, a left anterior 

and a left posterior, a right anterior and a right 

posterior, assuming the head to be in the left 

occipito- anterior position. If the head is applied 

to a tense rubber sheet so that contact is made with 

the left posterior quadrant, and pressure is made 

downwards and forwards through the same ruadrant, 

rotation takes place into a position corresponding 

to the antero- 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 quadrant, 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- 

vic wall is as imflortant as its position, and not as 

Dr. HART asserts the form less important than the 

position. Probably no form 01 Pe-lineal rotation ever 

occurs without some part of the bony pelvis coming 

into play. Ag we have seen, the presence and form 

of the anterior Pelvic wall modifies and even alters 

that direction of rotation which would have been 

produced by the direction of pressure and the pelvic 

floor alone, and similar considerations from the 

bony/ 



584. 

bony'pelvis apply to other perineal rotations, as 

PARAMOR! (1909a) has been careful to observe . 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 objection 

seems valid. But there appears to be a substantial 

difference between the give of a rigid perineum 

under intra- pelvic conditions and the saggy trough - 

formed depression of a relaxed perineum. A rigid 

perineum 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 it. 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 properly to be referred 

to the pelvis. 

These considerations then tend to limit 

the functional value of the rigid perineum as a soli- 

tary rotator, but they do not deny to it mechanical 

importance altogether.. special value of a rigid 

perineum arises when long rotation is slowed or 

failing. Even though the direction of pressure is 

correct/ 
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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 acts 

in two ways which are concordant. First, it adds 

an extra resistance w ich froti the direction of 

pressure is correctly :etïected in the proper di- 

rection of rotation 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 laborious; there is much greater strain on 

the pelvic floor; and the applications of. pressure 

must have a distinct to and fro character, as indeed 

is the case in labour. Thus under experimental 

conditions a long rotation which cannot be produced 

by the pelvis owing to the pressure being directed 

at right angles to the brim, will still probably 

occur through the mediation of the perineum. In 

experiments, the rigid perineum is unable to pro- 

duce long rotation if the pressure is inclined down - 

wards 
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downwards and backwards to the brim. The occiput 

travels backwards and Inwards until the head has as- 

sumed an anteco- posterior position. That is to say, 

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 pelvic 

floor may become so inclined from the superjacent 

pressure, that a force which is inclined downwards 

and backwards to the brim is eventually inclined 

downwards and forwards in relation to the floor. 

But the invariable occurrence of short rotation 

speaks for two factors, first, the ultimate influence 

of the pelvic walls on all rotitions, and secondly 

the relative incapacity of the pelvic floor to deal, 

as one might say, properly with the oblique occi- 

pito- posterior position, when a maldirection of 

uterine pressure co- exists. The circumstance 

appears to be due to the relative instability of 

the oblique position. The mere act of depressing 

the floor under these circumstances invokes short 

rotation, and it is not until the head is placed 

symmetrically within the pelvis and becomes there- 

fore/ 
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therefore relatively stable that the pelvic floor is 

able to operate in the direction of forwarding the 

occiput. 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 occipito -posterior position. 

As regards a purely pelvic floor rotation 

it is important to record that Linder a suitable di- 

rection of pressure the experimental floor is able 

to produce the complete long rotation of the occiput 

forwards or backyards from 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 

more fore,' is not required to 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 required 

experimentally in the pelvic canal than on the peri- 

neum, and more is required for both than in the 

'pelvic canal alone. 

,'36. The second form of perineal rotation is 

that/ 
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that asociated especially with the names of RITCHIE 

(1865) and HILDEBRANDT (1866) and also entering, as 

I believe, 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 downwards and 

forwards towards the outlet of the canal. It has 

freouently been assumed that the head must adapt 

its long axis to the direction of the cutter, and 

not only that but it must, when in the obliciue occi- 

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'S contention that 

the pelvic floor is incapable in itself of producing 

rotation demands further proof than PARAMORE has 

given it, in the face of my experimental results. 

PARAMOHE admits the floor to form a gutter. This 

gutter has its sole function in pressing the occi- 

put of the well- flexed head forwards towards the 

outlet. The s inc iput falls into line behind the 

occiput because 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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said to postulate pelvic rotation, and in another 
really not to have got any further forward than 

HODGE (1364). But PARAMORE states that rotation 

is taking place while the perineum is being disten- 

ded, and as the perineum is a gutter whose lateral 

walls necessarily continue the slope of the later M. 

pelvic rams, it is impossible to see how they are 

not equally able to produce internal rotation as 

HODGE suggested. And indeed, I hazard the guess 

that the . ± otation_ Which, for PARAMORE, is the most 

freáuent is really more perineal than pelvic. 

PARAMORE also postulates as a function of the pelvic 

floor the provision of a point d'appui or central 

fixation point on Which the head rotates . This is 

unnecessary. In a model canal, designed to give 

effect to the changes in the pelvic diameters, ro -, 

tation occurred in the absence of a pelvic floor, 

and therefore of any perineal fixation point, as com- 

pletely as when the floor was present and with less 

effort- It is, however, a fact that a gutter -shaved 

floor rill under experimental conditions cause internal 

rotation. And when the natural mechanism i roctuced 

as closely as possible, the pelvic floor furnishes a 

central fixation point for the production of rotation. 

But a gutter -shaped floor cannot determine the direct- 

ion of that rotation. When however the direction of 

rotation is otherwise determined.a shaped flmrwill 

,,,.... ,.__ 
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produce long and short rotations perfectly well in 

the entire absence of a pelvis. PARAMORE hag; how- 

ever, done good service in redirecting attention to 

the form of head - a factor which has been well - 

nigh forgotten in recent yearnings after a plastic 

head and a featureless canal. PARAÌ!ORE showed that 

in a preponderating number of heads, even when the 

sub -occipito- bregmatic diameter is engaged, the dis- 

tance of the sinçipital pole from the axis of pres- 

eure is still approximately twice that of the occipi- 

tal pole from the same axis, and rightly attributed 

the rotations he described to the influence of the 

resistances or the sinciput. As in the pelvic 

cavity so also on the relaxed perineum, the diameter 

of engagement is one and the diameter concerned in 

rotation is another. And owing to the greater ob- 

liquity of the relaxed perineal rotative planes, as 

compared with the pelvic rotative planes, a head 

which is engaged by the sub- occipito- bregnatic 

diameter may still present the occipito- frontal 

diameter to the plane of rotation. As it happens, 

however, in most of these cases which have escaped 

Pelvic rotation moulding of the head has already pro- 

ceeded to a considerable extent, and the second 

movement 
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!movement of flexion may have developed to more than 

the ordinary degree. In consequence, the sub -occi- 

pito frontal diameter presents little if any differ - 

ence from the sub- occipito- bregmatic, and the most 

likely plane of rotation is either the occipito- 

bregmatic or the occipi_to- mid- bregmatic- frontal, the 

effectiveness of the one or the other depending on 

the degree of the precedent flexional movements. 

These diameters are smaller than the occipito -frontal 

and, unless the head is very large, or the pelvis 

very small, are probably inadequate for a pure pelvic 

rotation, or at any rate for more than a partial pel- 

vic rotation. Even under these conditions the dis- 

;tance of the bregma from the axis of pressure is 

'greater than that of the occipital pole from the same 

axis, and the two points are not equivalent in pro- 

ducing internal rotation. 

The greater rotative power of the sinciput 

over the occiput on a relaxed perineum admits of 

ready illustration. In the left occipito -anterior 

position 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 sane area, that rotation of the 

peed/ 
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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 holds good with 

all possible combinations of pressure and resistance 

on a relaxed perineum. The head always rotates ul- 

timately 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 position, the direction of 

the resistance acting on the left anterior quadrant 

was inclined outwards and to the left in the begin- 

ning. As rotation proceeded the inclination 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 

quadrant was similarly inclined, but owing to the 

fact 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 inclined inwards 

and tended to drive the sinciput towards the mesial 

plane. Now if 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 Iug- 

gests itself is that the resistance acting on the 

sinciput was more powerful than that acting on the 

occiput and succeeded in placing the head in the 

antero- posterior position, and the reason why is ex- 

plained in accordance with the Known physical law 

depending on the relative lengths of the radii 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. SELLHEIl( 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 vulvn.as necessarily corresponding to the 

form existing before and during internal rotation. 

But in any case I can afford to view the situation 

calmly/ 
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calmly, because the rigid perineal rotation is inde- 

pendent of the form of the head. A perfect sphere 

will be rotated by the rigid perineum 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 pressure, the rotative 

.moment is relatively feeble and may fail Altogether 

if the general co- efficient of friction is relatively 

high. Also a relaxed perineum may operate in the 

same manner as the rigid perineum on a rotund head, 

but here the resistance developed is likely to be 

inadeguate. 

Thus it is certainly true as is the general 

opinion that a relaxed perineum can rotate the head 

and will eventually place the head in the antero- 

posterior 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 everything I have written in 

this connection regarding pelvic and rigid perineal 

rotation applies 'rith equal force to relaxed perinea' 

rotation. As with the latter, the relaxed, perineum 

is capable eventually and laboriously under experi- 

mental/ 



595. 

experimental conditions of producing long rotation 

of the head from the right occipito- posterior posit- 

ion when pressure is directed at right angles to 

the plane of the brim, and is unable to do so when 

pressure is inclined downwards and backwards to the 

brim. 

p37. Thenever all these factors fail, rotation 

may still be produced by the pubic 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), 

and. of rotation. arch rotation 

depends, as BERTHAUT points out, in the interaction 

of the pelvic floor and a lateral pelvic arch. More 

closely considered the oval form of the head and 

its excentric position relative to the canal are fac- 

tors of imiportance. The occiput is pressed forwards 

along the mesial plane of the canal and the pubic 

arch of the one side catches the excentrically 

placed sinciput and forces it towards the middle 

line of the canal. That is the case in the left 

occloito- anterior position. In the right occipito- 

posterior position the sinciput first meets the arch 

of/ 
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of its ovm side and is restrained, while the occiput 

is pressed forwards through the pubic arch and the 

sinciput gradually falls in behind. In the majority 

of labours the pubic arch does not function as a ro- 

tator: rotation has already occurred. In others it 

is rendered inoperative by the changes which occur 

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 pelvic and perineal rotations the 

head rotates before it changes its direction of ad- 

vance. I admit that this view does not apply 

strictly to relaxed perineal rotation, but in this 

last mechanism the rolling forward movement has not 

proceeded to a great extent when rotation is occur- 

ring. In pubic rotation on the other hand the 

head has greatly changed its direction before rotation 

occurs, and the change has a great influence on the 

effects experimentally observed of the direction of 

pressure on the direction of rotation. By the 

great change of direction to which -the head has sub- 

mitted, and also by the fact that however one may 

change the direction of a body one cannot thereby 

alter the direction of the force which is applied to 

it/ 
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it - a fact clearly recognised by DUNCAN (1368) and 

forming part of the mechanical basis of the axis - 

traction forceps - 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 pelvic and perineal 

rotation. Still the same effects such as short 

rotation are witnessed. The variable factor ap- 

pears then to be the degree of resistance 3n the pel- 

vic floor. But there is one result of constant 

occurrence and that is that under a misdirection of 

pressure there is always a much greater burden on 

the pelvic floor than there is when pressure is 

inclined downwards and forwards at the brim. 

,'38. The average of thirty average measurements 

of the transverse diameter of the bony >utlet is 

111.3 mm. (see Section i). The figure agrees very 

closely with ZWEIFFI'S estimate of 110.5 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. Fortunate 1y the 

oblique 
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oblique diameter of the outlet does not matter so 

much, for as I have shown the diameter of importance 

at the outlet is one lying very near theansverse. 

Accepting 6 65 mm. as the minimum value of the soft 

parts at the outlet we have approximately 105 mm. 

as the length of the transverse diameter of the out- 

let. For thy': oecurrende of pelvic rotation with 

the head in the left occipito- anterior ,position, or 

in the right occipito- posterior (bregma presenting) 

it is necessary that the dimensions of the rotative 

plane of the head should not be less than 105 mm., 

and in order that rotation may be completed by the 

pelvis eoneiderably more. The usual rotative plane 

in these positions is the occipito- frontal which 

according to FARABEUF and VARNIER, (1691) averages 

120 mm. before rotation. These figures give an 

overlap, not in a horizontal but in a confluent di- 

rection, of 15 mm. which. is amply sufficient 

produce and complete internal rotation when the di- 

rect converging course of the sacro- sciatic liga- 

ments is considered. An overlap of 15 mm. agrees 

well with my clinical findings. At the anterior 

angle of the sinciput, when the occipito -frontal 

is the rotative plane in the left occipito -anterior 

position 
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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. beyond the lower and internal 

margin of the great sacro- sciatic ligament which can 

be felt as a sharply defined edge. '.hen however 

the sub -occipito bregm ?tic diameter is engaged the 

plane of rotation is the occipi_to- bregmatle . The 

average measurement of the former before rotation 

(FARABEUF and VARNIER.) is 95mm. The occip i to -breg- 

matie will be greater, but it is doubtful if it often 

appreciably exceeds the transverse diameter of the 

outlet of the canal. In' the extended occi:iito- 

posterior positions the fron_to- lambdoidal diameter 

here corresponds to the occipito- bregmatic and may 

be of similar length. So that we have so far as 

internal rotation is concerned two groups, an occì- 

pito- frontal group and an occipito- bregmatic. The 

former I think comprise the majority and are rotated 

by the superior portion of the pelvic canal: the 

latter which are in a minority and along with those 

heads in Which the occipito- frontal diameter falls 

to or below 105 mm. escape pelvic rotation altogether. 

Finally there is a small section in which the occi- 
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occipito -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 

pelvic floor. In the flexed occipito-posterior 

positions purely pelvic rotation can hardly occur 

though FRITSCH (1875) held that two fingers can be 

passed under the head during rotation. In this 

position the head becomes greatly lengthened and 

the protuberant occiput probably in most cases 

strikes and is affected by the pelvic floor. The 

plane of rotation here is the occipito-frontal not - 

withstanding the great exhibition of the second move- 

ment of flexion, because the plane 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 the influence of the pelvic 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 mescal 

plane of the pelvic canal and the sinciput is unin- 

fluenced/ 
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uninfluenced through the soft parts by the bones. 

And even under these conditions it would be diffl- 

cult to deny the possible existence.of a couple de- 

rived from the soft parts fairly high within the 

superior portion of the canal, while long rotation 

was apparently being produced solely by the pelvic 

floor. 

t39. 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 chin contains the 

centre of pressure and rotates as a rule forwards 

and inwards. The chief interest from the present 

point of view lies in the asserted greater frequency 

of long rotation in face than in head presentations. 

Incidentally it appears that the mento- posterior 

positions are more common than the mento- anterior 

(HOHL 1834, SCANZONI 1853, SIEBOLD 1359, SPÖNDLY 1869, 

HOFFHEINZ 1385, REED 1905) and hence though all face 

presentations are rare it would be an advantage on 

that account alone for long rotation to be fairly 

certain of occurrence. Short rotation is of rare 

occurrence/ 
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occurrence according; to NAEGELE (1819) BRAUN (1857) , 

TYLER SMITH (1858), HODGE (1364), HICKS (1865), NAGEL 

01. by Sígwart 1908) REED (1905) , and GALABIN (1910 ) 

VOLLA ND (1897) observes that if the position once 

reaches the transverse diameter of the cavity long 

rotation usually Follows spontaneously, While 

r..LABIN (1910) notes that though short rotation may 

b`' produeed partially (due to incomplete extension) 

the heed rarely remains in the mento- posterior 

position. REED, however, records that in 75 cases 

no less than 17 remained (persistently laento- posterio'. 

In America the percentages of short rotation in the 

occipito- posterior positions are also higher than 

in_ Eur. ope . But they are not higher than the 22.7c/0 

of short rotation in the face presentations record- 

ed by REED. The circumstance removes the serious 

difficulty of having to account for the alleged 

greater frequency of long rotation in these face 

presentations - a difficulty Which no mechanical 

factors present in these presentations are adequate 

to overcome. The Pronto mental diameter measures 

only 8 am. (TARNIER and 0HANTRFTTIL 1882) , the sub - 

mento- bregmatic only 9.5 cm.. (PABRE 1910) . In the 

occipito- posterior positions smallness or the dia- 

meters of the head are not usually held to favour 

long rotations. In face presentations the engagement 
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of the large stern- occipital diameter, if it has 

any effect at all, ought to favour short rotation 

rather than otherwise. According to HIRST ( 1900 ) 

the chin has difficulty 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 occasion to show. HODGE (1864) 

0ASFAUX (1376 and earlier) e.r. AT YARD (1394) en- 

deavoured to explain part of the difficulties in 

the mento-postrior positions by drawing attention to 

the apparent necessity of the simultaneous entry 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 

position 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 3.75 cm. while the length 

of the lateral wall of the pelvis does not exceed 

9 cm., and hence deep engagement may quite well take 

place without the necessity arising for the thorax 

and occiput 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 apply- 

ing 
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applying to head prnsentat ions . BRAUN ( 1357 ) 

SIEBOLD (1359), HICKS (1365), and SIGWART (1903 ) 

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 taking place. 

The contrary view is held by GONNET ( 1907) who found 

rotation to occur earlier, tht is, in the inlet or 

the cavity of the pelvis. The dimensions of the 

lower diameters which I have just quoted indicate 

pelvic floor rotation as probable in presentations 

of the face. The head is however, much lengthened 

vertically and the greater bulk of the cranium lies 

at a high level so that it seems injudicious to 

attribute entirely to the pelvic floor a rotation 

which may really have its main factors within the 

pelvic cavity. And 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 nelvic cavity. The noto- 

rious. delay in labour does not appear to arise from 

the cephalic diameters being too large nor from dy- 

stocia resulting from the engagement of the sterno- 

occi-oital diameter. A similar tardiness in descent 

is observed in anencephalic monsters and also in 

breech 
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breech presentations. None of these aopears to act 

well as a dilator of the canal and in the face presen- 

tations the difficulty of producing further exten- 

sion (KALTENBACH 1391) does not quickly favour the 

excentric movement of the centre of pressure. As I 

believe that the direction of pressure influences or 

determines the direction of rotation in face Presen- 

tations as much 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 connection with these 

presentations that, when pressure is directed at 

right angles through the chin to the floor, no ro- 

tation occurs; directed downwards and backwards, 

short rotation occurs; directed downwards and forwards 

long rotation follows. CASEAUX, however, gave no 

.explanation of the variability of the direction of 

pressure, or rather of the frequency of its specific 

Variability. In this respect, 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. 

p40. If the head in a forehead presentation is 
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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 fier 

cases (1877) four were in the first position and one 

in the second. In BAYER'S (1385) five cases the 

same proportions were observed. According to 

y 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 chin is the rule also for 

MANGIAGALLI (1384), BUDIN and POLOSSON (1392), and 

LEO (1906). HILDEBRANDT quotes BUSCH that rotation 

may take place posteriorly, as it happened in the 

case described by RASCH (1385) and that of LEO. 

HUETER, according to HILDEBRfiNDT, has found rotation 

not to occur, delivery taking place in the trans- 

verse diameter of the canal, which is also v .HELLY' S 

alternative mechanism. BELUZZI (1884) holds the 

unique position that rotation forwards of the chin 

is dangerous in forehead presentations. POLOSSON 

says the anterior fontanelle is the centre of the 

presentation,/ 
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presentation, and quotes BUDIN to the same effect, 

and who added that descent of the forehead occurred. 

MANGIAGALLI expressed a similar view. But POLOSSON 

holds the occiput to descend. The occipito- mental 

diameter in not engaged in the pelvis, the mouth 

opening at an early period as was recognised by 

HENRICIUS (1885), POIOSSON and. others. FABRE (1910) 

gives a good photograph of a child's head born in 

forehead presentation. The appearance of the face 

bears a remarkable resemblance to t'e tearful attitude 

but the ^r.ild, it is stated,ls not crying. The 

diameters engaged, according to POLOSSON, are the 

fronto- sub -occipital, the naso -occipital, and the 

mento -sub- occipital, with a maximum dimension of 

12 cm. unmoulded. The main diameter engaged is 

therefore not greater. than the fronto- occipital 

diameter of an average head presentation, but is 

considerably greater than the usual diameter en- 

gaged in that present at ion, the fronto -sub- occipital. 

The descent, rotation, and delivery of a stable 

forehead presentation therefore becomes as AUVARD 

has it "un veritable tour de force de la Nature ", and 

probably it does not occur unless the head is below 

the average size. The forehead contains the 

centre/ 
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centre of pressure and is rotated forwards in the 

majority of rases. As I have quoted a recorded 

case to show, the forehead as the presenting part 

may rotate backwards in long rotation. Such a ro- 

tation like 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 (1393) 13 examples only ore ended a 

forehead presentation. According to this author a 

Bride pelvis or a small head is essential to the 

stability of a forehead presentation. 

f41. The entry of the head in the direct antero- 

po sterior position is decidedly rare. It was, how- 

ever, well known to some of the older writers such 

as BAm)' LOCA,UE, NAEGELE, BOIVIN, and SCANZONI, and 

more recently to RAMSBOTHAM, HODGE, RADFORD, and 

STEPHENSON (1330) (fide MUELLER (1393), UCKERRON 

(1399)). The position may 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 occipìto- anterior positions 

NAEGELE had two, MCKERRON two, LIEPMANN (1910) two, 

LIPSKY (1911) one, v WEISS (1912) seven, and NACKE 

(1913) two. Of the direct occipìto- posterior 

positions CASEAUX had one, MUELLER (139t) 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. 

Of face presentations PANKOW had one and VOGELSANGER 

(1907) one (direct mento- posterior ), while PANKOW 

had the one example in breech presentation. Spon- 

taneous delivery occurred in of these cases, 

according to my notes, namely, LIEPMANN . O., v .WEI SS 

5, and VOGELSANGER'S face presentation. Spontan- 

eous delivery also occurred among LIEPMANN'S five 

direct occipito- posterior cases, and according to 

the reference many of PANKOW' S examples were also 

spontaneous. Out of the nine cases rotation entire- 

ly failed to occur in three,including VOGELSANG,.'S 

case. In the remaining seven internal rotation 

did take place. Rotation failed in NAC KE' 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 stuns 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 

o ccipito- anterior or the oblique occipito- posterior, 

accordingly as the head is primitively direct 

occipito- anterior or direct occipito -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 pelvic brim are added, 

there is still no adequate 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 

mesìal plane of the pelvis, and hence no movement 

determining rotation can be sought for in t'rlis di- 

rection. Beyond the possibility of an obscure 

asymmetry of the pelvis in and near the medal plane 

there seems no doubt that the prime factor in the 
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rotation at the brim exists in a want of perfect 

coincidence of the mesial plane of the head with the 

mesial plane of the pelvis in those cases of spon- 

taneous delivery in which rotation at the brim occurs. 

The angular deviation need be very slight, less 

probably than can be detected per vaginam yet suffi- 

cient through adaptive moulding to determine a ro- 

tation of the head towards one side or the other. 

p42. I have already mentioned the circumstance 

that a strong body of evidence supports the occur- 

rence of the transverse position of the head above 

the brim as the normal primitive position. By the 

mechanism of engagement the position usually becomes 

oblique, and as the change as a rule occurs in preg- 

nancy 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 

directly concerned, more especially 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 oblique diameter does not 

occur, and the head descends deeply into the cavity 

in the primitive transverse position. These we shall 

consider first. According to MURET (1394) who gives 

a good account of the subject the final result of 

the deep transverse position may be that internal ro- 

tation does not occur, 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 obstacle. 

It is then greatly altered in shape and escapes be- 

tween the tubera ischii . MURET quotes OL SHUSEN 

that a head of average size may pass in this way 

through a bony ratiet which is a little contracted. 

KILIAN, OLSHAUSEN, and KLEINWÄCHT.FR insist on the 

value of moulding and flexion 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 same level with each other, even 

in the soft canal. In a generally contracted pel- 

vis, and a186 in a flat pelvis with extreme flexion, 

the transverse diameter of the head is not greater 

than the anteco- posterior, and the head in conse- 

quence has a sph.crical form. Such heads fail to 

rotate, and. MURET furth.er believee that the absence 

of long rotation in small "pelves is due to the co- 

existent sphericity of the head. As however, a 

spherical object will rotate On the pelvic floor 

under an appropriate direction of pressure, MURET is 

in error in attributing the failure of rotation 

solely to the form of the head. It is the spheri- 

city of the head together with the coincidence of 

the centre of pressure, the true centre of the head, 

and the area of contact that leads to an absence of 

internal rotation. 1#WERTH, FRITPCH, and CASEAUX 

write of rotation occurring suddenly after a long 

delay. MURET adds that it may occur more slowly, 

and if the anterior fontanelle comes lower, it comes 

forward and the head assumes the direct occipito- 

posterior position. And further rotation may 

be delayed until after the head has escaped from the 

osseous canal. MURET ouotes LACHAPELLE and CASEAUX 
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attributes the rotation of the head from the trans- 

verse position to the oblique to the engagement of 

the shoulders in the pelvis. SU LLIE (1764 

records several cases of the deep tr.l:nsverse position 

which were rotated artificially. TYLER SMITH (1859 ) 

says the position is rare (FRITSCH 2 in 1000), and 

depends on the head being small and the pelvis de- 

formed. SP EIGELBERG (1382) gives as the causes a 

small head and a wide pelvis of the funnel shape: 

PINARD (1387) anteflexion of the uterus or flat 

pelvis : REED ( 1902) and GARRIGUES ( 1902) flat, 

generally contracted, or too wide pelves, an an an- 

terior to the head, a long head, anteflexion of the 

uterus: fHLFELD (1903) flat or too wide pelves, 

slight inclination of the brim, an arm anterior to 

the head and psimiparity, because the head descends 

deeply in the transverse position in pregnancy. In 

WAEBER' S case (1912) the pelvis was generally con- 

tracted and the head small (premature). wEICHSEL 

(1913) records 59 cases in which 35 were primìparae, 

but narrow pelvis, large and small children appear 

to have been unimportant fae7!tors . CHAPPLE' S case 

(1912) was also a pr. imi para . SIG6ART (1908) had 

a face presentation in this posit ion . Of other 

writers on the ultimate result of the deep trans- 
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transverse position, DUHRRSEN (1596) held viers 

similar to MURET'S. REED (1902) considers the 

occiput may rotate forwards or backwards, or the 

head may be born transversely (5 out of 34). In 

BROCKHAUSEN' S seventy -two cases ( 1910) fourteen 

were treated by posture. Of these internal ro- 

tation 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 groups. The type of the 

one group is that in which the fontanelles are level 

with each other, and the type of the other that in 

which flexion, present from the beginning, gradually 

reaches an extreme degree. The former is liable to 

occur under normal relationships of head and pelvis, 

When the head is hard and small, when the resistance 

of the soft canal is considerable 9s 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. 

Vhen the fontanelles are level or nearly 

so, there has been and is a want of the first move- 

ment of flexion, the centre of pressure is situated 
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equidistant between the occipital and sincipital 

poles and the head is carried forwards and downwards 

or backwards according to the direction of uterine 

pressure, without any rotation occurring. As the 

head is truly in the transverse position, the 

causes which operate on the shoulders to produce ro- 

tation are here invalid, and rotation is unlikely 

to occur unless some factor steps in to produce 

either or both the first and second 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 the head 

in the transverse position, and it may indeed go 

through the pelvis in that manner. If however the 

first movement of flexion is complete at the begin- 

ning of the second stage, the centre of pressure 

is already excentric within the head, lying as it 

does nearer the occipital than the sincipital pole 

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

in the menial plane of the canal. Experi.mentally 

the course of events then depends on the direction 

of uterine pressure. I7: it is inclined downwards 

and 
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and for ard$, then the occiput is carried inevitably 

against the anterior wall, while the sinciput lags 

behind, and the oblique anterior positions result. 

If on the other hand pressure is inclined downwards 

and backwards, the occiput is carried backwards and 

the oblique posterior positions follow. When how- 

ever pressure is directed at right angles to the brim, 

the head descends following the same axis, neither 

approaching the anterior r.or the posterior wall, and 

the forward movement of the occiput 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 pelvic 

contraction is present. This last combination of 

the direction of pressure and flexion holds, as I 

believe the probable explanation of the deep trans- 

verse position with flexion. The general frictional 

resistances are too high to allow of the occurrence 

of internal rotation when the means to produce inter- 

nal rotation are in any case deficient, though not in 

themselves inadequate. 

p43. An interest in contracted Pelves pertains 

to the presence or absence of internal rotation, 

and 
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and specially in the occipito- posterior poçitions 

to the vexed ouest ion of lori.; 
; or short rotation. 

Pelves which, are so deformed or contracted that 

natural delivery is irnpoesible do not concern the 

study of the mechanism of internal rotation. 

In generally contracted pelves internal 

rotation may fail altogether, and in the occipito- 

poete-rior positions short rotation in liable to oc- 

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

is good. According to LI TZ ANN (1872b) rotation 

takes place early when the forehead. in Mill above 

the brim. In these pelves the little fontanelle is 

in the centre of the (1894) 

holds that when this it 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 failure muet 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 by resintinF rotation, for if' the 

resistance is equally distributed all round the 

head 
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head there is no bar to rotation, but they 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 

occipito- posterior positions, but here is also for 

a time ri pure effect of the resistances, for the head 

has to pass through the transverse- diameter of the 

pelvis. As the head approaches this diameter, its 

own diameters increase relative to the pelvis, though 

by the tendency of the axis of pressure to hold to 

the mesial plane of the pelvis means are taken by 

way of flexion to render the increase as little as 

possible. There is, however, always some increase 

and it may be sufficient to render impossible the 

passage 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 pelvic rotation, and rotation de- 

volves upon the pelvic floor. Owing to the form 

of the head the rotative mechanism is similar to 

that/ 
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that sketched for the rigid perineum. The area 

of contact is very near the centre of pressure and 

the rotative force correspondingly low. In the 

generally contracted pelvis the probability of a 

failure of rotation therefore depends upon a high 

co- efficient of friction plus a low rotative value 

in the occipito -anterior positions, and on these two 

factors plus the difficulty at the transverse dia- 

meter of the lower cavity in the occipito -posterior 

positions. 

In flat pelves the mechanism is as a rule 

normal once the brim is passed (HART 1385), though 

there is a distinct tendency, as I have quoted 

evidence to show, for the primitive transverse 

p osition to persist, and LITZMAiN (1372 ) holds there 

:i.s a tendency to the persistence of occipito- and 

mento- posterior positions. In a f;eneraliv contracted 

flat pelvis rotation occurs at a low level owing to 

the shallowness of the pelvis according to MICHAELIS 

(1351), but LITZMANN maintains the contrary. 

ityphotic pelves: CHAMPNEYS (1383) records the his- 

tories of eight cases which were delivered, or were 

otherwise of interest mechanically. In two, spon- 

taneous evolution occurred from head to breech presen- 

tation/ 
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presentation; one aras a transverse d.eev Position; 
two did not rotate at ail; one rotated frog the trans- 

verse to the oblique position and vrac so delivered; 

two rotated from the right anterior oblique dia- 

meter to the antero-poster.or diameter (0.A.). One 

of these last was CHAI.ZI'R')YS'S own case in which. ro- 

tation forwards occurred after the head lent the pel- 

vis. HERMAN (1386) gives the history of a labour in 

which anterior rotation occurred. CHAM±MPNEYS ( 1336 ) 

records a case of SCHfIITA' S, in which after external 

cephalic version had been performed the brow presen- 
ted, rent over into vertex, and rotated posteriorly. 
Me author adds another ease of his own in which. the 

priait ive left oceipito- anterior position became 

transverse. t.rnd.er traction the occiput rotated 
more backwards until clear of the bony pelvis when 

long rotation followed on the pelvic floor. In 

BREt"1I S' S case (1337) the head was at first direct 

occipito- anterior. It went back to the right ocei -- 

pito- anterior position and was born occipito- anterior 

by artificial rotation and traction. 

Y.LIRN (1395) sums up the most of the history 

of the mechanism in Kyphotic pelves. He recounts 

103 recorded examples. Of these 94 were head presen- 

tations and were rndstly in the left -nd right ocel- 

pitoo 



occipito- anterior positions. Of 18 oblique occi- 

pìto- posterior positions long rotation occurred in 

only three, while in five left occipito- anterior 

positions long rotation occurred backwards. There 

were six examples of the deep transverse position. 

One reache the plane of greatest dimensions 

(BECKENWEITE), four the plane of least dimensions 

( BECKENENGE), and one the pelvic floor. Out of six 

obl±ou::- entries not one rotated. There was also 

a number of spontaneous changes of presentation 

within the pelvis. 

According to CHAMPNEYS, M00R (1865-) 

definitely recognised the mobility of the pelvic 

joints in kyphotic pelves and described the movements 

as taking place at the pubic sylm)hysis and at the 

sacro -iliac 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 

sooner or later the head became antero- posterior, 

short rotation 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 

ori 
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or obliquely from the pelvis and rotate on the pelvic 

floor. KLIEN states that the head usually enters 

obliquely, sometimes transversely and very rarely 

in the antero -posterior diameter. He attributes 

posterior rotation to the great space between the 

kyphotic spine and the anterior abdominal wall, and 

which favours the back of the child turning back- 

wards. 

We thus have in kyphotic pelves a relatively 

great frequency of:- 

(1) No rotation. 

(2) Posterior rotation both in the obiiaue pos- 

terior and oblique anterior. positions 

(3) Deep transverse positions and 

(4) According to CHAb PNEYS a subsequent an- 

terior rotation on the pelvic 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 BRETI S, CHAMPNEYS, and KLIEN, it is ap- 

parent that there is great contraction of the trans- 

verse diameters towards the outlet, a diminution of 

pelvic inclination, in 30ó of these pelves more or 

less general contraction (; KLIEN), 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 any rate behind the tubera 

ischii. It is therefore apparent that below a 

parallel plane drawn through the ischial spines the 

area of least resistance did not present 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 head escaped from 

the bony pelvis. The pelvic inclination was les- 

sened and there was pendulous belly, while it may be 

assumed that the usual adaptive instinct of the 

mother was absent or greatly deficient, that is to 

say, the mechanism for regulating the degree of pel- 

vic inclination to the axis of the uterus. We thus 

have three factors, the posterior area of least re- 

sistance, the pendulous belly, and the lessened in- 

clination of the canal; and for the oblique occipito- 

posterior positions we may add in soins cases a fourth 

the diminished transverse diameter of the bony outlet, 

as causes of an abnormal direction of uterine tires - 

sure. Even so, 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 

recorded. But the long rotation posteriorly of the 

five 
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five originally left oblique anterior positions is 

tolerably good evidence for an inclination of uterine 

pressure downwards and backwards to the brim in these 

rases. No other factor or group of factors is so 

well e.dapted to account for the circumstances. And 

in the posterior rotations of the other examples 

this inclination of pressure is an easier explanation 

of thé observed rotations than the direction of pres- 

sure at right angles to the brim, though the latter 

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

CHAMPNPY t^io 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 pelvic floor, though as I have reason to be - 

lieve, laboriously and at soie risk to the perineun. 

If on the other hand the direction of pressure was 

inclined downw rds and backwards to the brim, it is 

experimentally certain that the pelvic floor will 

not be able to rotate the occiput forwards, while 

from the clinical point of vier 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 is read - 

ly observed in many labours. Under either of these 

two alternatives long rotation anteriorly is the 

probable event on the pelvic floor, while within the 

pelvis itself under the three factors and possibly 

the fourth factor which I have mentioned posterior 

rotation is likely to happen. This posterior pelvic 

rotation can however be superseded by anterior peri- 

neal/ 
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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 SCHdLEIN (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 

similar mode of entry and descent occurs in some 

fortes of more or less flat pelves (BREISKY 1869, YOHN 

1888), and indicates that the b.xis 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 (18721 GUSSEROW (1878) , SCHICKELF, (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 projection of 

the promontory, and the outlet is normal. (In LITZ- 

MAANN'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- 

crease during labour of the anterior gap by 2 -6 cm. 

(V FRAN SUÉ) 
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(v FRANQUE). Owing to the want of fixation anterior - 

ly there is defective abdominal action. In five out 

of the ten labours tears occurred or artificial cuts 

had to be made in the vagina and perineum, the soft 

passages being almost stenosed. Interroal .-" tation 

is frequently absent. In SCHICYELE'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. SCIICYELE and v FRANCUÉ unite in ascrib- 

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 BEITRAGE, VI,18. 

See also ZWEIFEL, 1893) says rotation fails after 

symphyseotomy because the pelvis has not then 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 "not seldom" fails. Here 

the Author cuts the ground from under his own feet. 

For/ 
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Foi a î.mple rotation the bend in the canal is not 

essen, _11. 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 duct. At the same time, as 

SCHATZ and SEL.LHEILI hold, the mechanisms of rotation 

in the oviduct and in the pelvic canal are not strict 

ly comparable, and for the rotations which are observ- 

ed in labour the bend in the canal may be necessary 

as SELLHEILI maintains. But this is a different thing 

from saying that a gap in the anterior pelvic wall 

is the cause of a failure of internal rotation. That 

the gap should cause pelvic rotation to fail is not 

surprising if v FRANQUÉ'S figures are correct. But 

it does not explain why the pelvic floor fails 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 

feature of these labours is the imperfect development 

of the soft parts. By the want of dilatability which 

the/ 



the parts exhibit there is applied to the head an ex- 

cessive concentric resistance 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 I: du?, a similar cause. In these 

operations it should be noted that anaesthesia adds 

to the effee 4. on the expulsive powers of the gap in 

the anterior pelvic wall. Deficient pressure is 

associated 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 statistically that the failures of rotation are 

more numerous in split pelves than they are in con- 

tracted pelves. 

x'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 abnormal rotation in the sense of the first 

clause/ 
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clause. For example, the short rotation of the ex- 

tended head in the occipit- postérior position is 

abnormal, but not anomalous, for the cause is well 

known and generally accepted. Fundamentally 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 anoma- 

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 occipito- posterior rotation 

I have notes of 35 distinct causes culled from the 

writings of 40 authors.* These causes I have grouped 

by/ 

`N.AEGELE (1819) , KIWISCH (1846) , WEST (1857) , SMITH 
(189), HILDEBRANDT (1866), HOENING (1-370), MACDONALD 
(l872, FRITSCH (1875), MILNE (1879,; "BOOM (1881), 
CHAMELEYS (1883), HART (1885), WINCKEL (1887), MILES 
(1887), BATAILLARD (1889), KALTENBACH (1891), MARX 
(1892), EDGAR (1893), AUVARD (1894), MIEN (1895), 
MURRAY (1896), COLES (1899), VEIT (1900) HIRST (1900) 
GARRIGUES (1902), DEMELIN (1903), STARK (1903), .ÁILLES- 

PIE (1903) , SELLHEIM (1906), K.EHRER (1906 LEO :1906) 

PETERSON (1907), OLSHAUSEN (1908), QUIEREL (190e). 
PARAMORE (1909a) , GALABIN (1910) , RICE (1912) ,VAI,TÓRTA 

(1912), LEHLE (1913), BERKELEY and BONNEY (1913). 
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by similarity, arranged in some sort of order, and 

marked for each the number of ooinions it gets from 

among the forty authors. Ex ;;)nsion of the head is 

excluded. That it is the principal factor in the 

production of a so- called short rotation is gener- 

ally admitted and the mechanism of the rotation is 

well understood. 

(1) Dnall head (includi twins end soft heads): 

normal pelvis, 23. 

(2) Large head: normal pelvis 10. 

(3) Normal head: large pelvis (including 

broad pubic arch and small spines)-9. 

(4) Normal head: contracted pelvis (in- 

cluding asymmetry of the pelvis, 

a cause of L.O.P. short rotation) 21. 

(5) Laxity of the soft parts (including 

.rupture of the nerinei.mi, pendulous 

belly, end multioarity)....°..810-20. 

(6) Strong pains: rapid labour 5. 

(7) Weak pains: slow labour-- 4 

(3) Prolapse of hand, foot, 

anterior to head. 6. 

(9) Projection of iachial spines 3. 

(10).Vacant space on sacrum, narrow vulva, 

face unable to pass brim, twisting 

of/ 



of cord round neck of fetus, faulty 

posture of tl,o_nan, error of benda- 

bility of neck (?.ELbHEIM ), over - 

distension of uterus, posterior 

obliquity of uterus, clumsy inter- 

ference-- .each l . 
In how far these opinions are represen- 

tative I a .;n unable to judge, but so far as it goes 

the analysis brings out a preponderance of views in 

favour of three separate factors - relative under- 

proportion, relative disproportion, and laxity of 

the soft parts (mechanically the third factor might 

with propriety be classed under the first). Of the 

other factorrl the most important are strong Ana vienk 

pains, and the prolapse of a small body before the 

head. A small head it is generally said leads to 

short rotation, because it does not fill the pelvis 

well, and so does not furnish a suitable lever for 

the production of long rotation. It is nearly round 

and often soft, both of which characters 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 

when 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 pelvic floor in epite of smallness 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 Pelvic walls. F4lallness , of the bead 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 lone; ro- 

tation of a small round head will occur, provided 

the pelvic floor is sufficiently r.esistrt . If on 

the other hand the abdominal walls are weak, then the 

small head by its mobility Wit? in the pelvis favours 

the oropendence of the uterus which under these cir- 

cvmstaneee is not able to pull truly against the pel- 

vis through its attach Aents. Vlien however the head 

fits the pelvis well, it gives the uterus a fixed 

point to pull upon, and by the tendency of the 

uterus and therewith the e fetus to straighten them- 

selves during a pain, enables the uterus to assume 

a proper direction independently of the abdominal 

walls, though in most cases these improve in action, 

owing to the fact that with the deep-stepping of 

the/ 



635. 

the well fitting head in the pelvis, part of the Burd 

is removed. In this ease the direction of uterine 

Pressure is correct, and long rotation will occur° 

In the former, where the head is small and the ab- 

dominal ~'calls more or legs weak, the uterus straigh- 

tens itself during a pain in the line of the head 

which is then inclined 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 circumstance 

that the deeper the head descends in the pelvic °anal, 

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 corrected be- 

fore short rotation is begun; (Tended. Examples are 

familiar of partial short rotations followed by long 

rotation in each instance. Excluding the production 

of flexion, which I think, should not enter into the 

present e onnection, there is nothing in the fetus 

or in the canal to account for the change of rotative 

direction. Secondly, it should be remembered that 

the mother possesses the power,even under considerable 

exposure to an anaesthetic, of adapting the pelvic 

inclination to the inclination of the uterus, so that 

in/ 
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in order to cause r .ort rotation the uterus must 

always be inclined during a pain more than the pel- 

vic brim. 

Under relative ct ispro..)ort ion are included 

a large head in a normal pelvis and an ordinary head 

in any of the contracted Pelves. In these cases 

rotat ion 7ould appear to be mainly .pelvic and only 

_partially perinea'. As the head has at first to 

expose increasing diameters 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. This 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 down- 

wards and backyards to the brim, and long rotation 

is never attemmpted. Though the head is large or 

relatively large, it does not become properly 

stepped in the cavity, and in many cases true NAM= 
obliquity or excessive true I,ITZ MANN'S obliquity 

appears, indicating that the uterus is taying or has 

taken an erroneous direction. In other cases we 

assume 
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assume that pressure is inclined downwards and for- 

wards to the brim, and long rotation has been checked 

As long as the pressure remains in this direction, 

it is difficult to see how short rotation can arise. 

Descent or impaction may occur, but not rotation. 

I believe that the mechanism now becomes like that 

which I have suggested for the 1 rphotie pelvis. 

Temporarily there is a new area of least resistance 

posterior to the transverse diameter of the cavity. 

Into this area the axis of pressure moves And be- 

comes inclined downwards and backwards to the brim 

so that short rotation is produced. If on the other 

hand we assume pressure to be directed at right an- 

gles to the brim, then long rotation is being pro- 

duced solely by the pelvic floor acting against the 

resistances of the pelvic cavity. short rotation 

will be produced by the pelvic walls, but only under 

,great difficulty and with an extreme likelihood of 

impaction. Experimentally the greatest conser- 

vation of energy occurs by an alteration of the di- 

rection of pressure from .a forward inclination or 

a rectilinear direction. to an inclination backwards 

to the brim. 

Under the heading of relative dispropor- 

tion/ 
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disproportion '-sight also to come excessive resis- 

tance of the soft parts, which by setting up a too 

high co- efficient of friction, or even big their mere 

resistance prevent the occurrence of long rotation. 

Thus in orimixoarae, especially if elderly, short 

rotation is aut to occur in spite of good flexion. 

Laxity of the soft parts is said to cause short ro- 

tation by failing to :)rovii a -3J. icient 
: °sis- 

tance to the most dependent part of the hnad.. As 

however, so long as there is any resistance at all, 

it will always act in the sane direction, it is dif- 

ficult to see how it can determine short rotation. 

That it may allo"r of the head being born in the 

Primitive oblique ,osition is readily understood. 

The pelvic floor is elastic, but in a sense dif- 

ferent from that of a rubber membrane. If the 

latter is stretched there comes a time when it will 

etr °tch no more, and it then opposes a resistance 

similar to that of a sheet of linen. If the sheet 

is further r!tyetched it tears. The uelvic floor can 

also be stretched and stretched until it tears, but 

there is no intermediate "linen" stage. Hence the 

pelvic floor gives way indefinitely unless 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 is incapable then as I believe,of causing 

either long or short rotation. It simply allows 

the head to pass in the oblique position. Now if 

the direction of pressure is inclined downwards and 

forwards to the brim, lone; rotation will occur inde- 

pendently of the pelvic floor by the head being 

driven against the antero- lateral wall of the pel- 

vis, and if 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 pelvic 

floor, and if this is weak neither the one nor 

the other is likely to occur. 

Too strong uterine contractions. or a re- 

latively quick passage of the head form another 

plausible factor of short rotation. NAEGELE long 

ago recognised that to the successful production of 

long rotation a coming and a going of the head were 

essential. The short sharp pains associated with 

the occipito- posterior positions have been the sub- 

ject/ 
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subject of general comment, and have even been re- 

garded as diagnostic of the positions. Experimen- 

tally I found that these conditions of pressure are 

essential to the development of long rotation. The 

head does not recover its original position in each 

maccessive retreat, co that there is a progressive 

movement forwards in each cycle of pin and Pause. 

Then on the other hand strong continuous pressure is- 

made, the head is forced through the cavity in its 

primitive position. flexion becoming exaggerated to al- 

lo the awkward movement to occur. That proved 

true for the pelvis. Ilen a floor is added to the 

cavity similar conditions of pressure are necessary, 

whether pressure is inclined downwards and forwards 

or directed at right angles to the brim. As is 

well known, after manual rotation of the head to the 

occipito- anterior position, the pains lose their 

previous short and sharp character and become longer 

and mcre grave -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- pelvic requirements in a re- 

flex manner, to a marvellous degree of refinement. 

The 
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The effect of weak pains is misleading. That they 

should fail to bring about lorg rotation is evident: 

that they should lead to short rotation is not so 

clear.. Probably in the latter event some other fac- 

tor appears. 

when an arm, a foot, Or a pelvic tumour 

comes down anterior to the head, it is probable that 

Ithe contents of the pelvic canal are to be regarded 

as 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 o ntents are re- 

garded as a whole and the direction of pressure is 

normal, the sinciput plus the prolapse rotates for- 

wards and inwards, while the occiput rotates backwards 

and inwards, as does the sinciput in the normal left 

occipito- anterior position. An exception lies in 

the circumstance 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. 

Of the remaining factors which I have 

tabled the only one that calls 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 ami. 

really unable to :gay any thing causal about the ef- 

fect of overdistension. It is obvious that the 

condition is associated with other factors which may 

influence the mechanism, and analysis based on fur- 

ther observation is here required. The second twin 

may fail to rotate, and the correct explanation ap- 

pears to be, as SELLHEI( points out, that the pas- 

sage of the previous twin has so dilated the lower 

canal that the resistances are inadequate to pro- 

duce rotation in the second twin which owing to its 

small head is uninfluenced by the pelvis. In the 

occipito -posterior positions the rapidity of the 

passage óf the second twin and, probably, an error 

in the direction 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. 

f45. Some anomalous rotations. 

According to CASEAUX (1876), DUBOI S re- 

cords a rotation from R.O.A. to L.O.A. to O.A. 

TARNI ER/ 
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TARNIER (1332) vouches for rotation from L.O.A. to 

R.O.A. in which position the head may be delivered, 

or it may first go back to O.A. Di SSAIGNFS (1394) 

also believes in this rotatión. WHEAT ( 1399) had 

an example of rotation from R.O.A to L.O.A. from 

which position the head v'as rotated to O.A. with 

forces. FLANDRIN'S (1890) rotation. (T, .O .P. to 

O,P. to R.O.P.) took place in the first stage: long 

rotation occurred. normally in the second. SCHICKJ J 

(1901) in a labour through a split pelvis found a 

rotation from R.O.A. to L.O.A. to R.O.A. in which 

position the head was born. These anomalous ro- 

tations form a well- defined group. D ;SSAIGNES says 

that usually they are associated with the prolapse 

1 

of a hand beside the head,'a coincidence referred to 

by CRETE, it appears, as early as 1351. AHLFELD (1903) 

gives ride pelvis, large child, short cord, and ano- 

malous 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- 

sistance around the head.* And in some respects the 

examples bear close resemblance to the rotations so 

frequently happening during the first stage, Where 

the/ 

Though the perineum caused trouble, the vagina 
appears to have been amply dilat ̂ d. in 

SCHICKELE' S case. 
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the liquor a Anil gives tho head a fluidity of move- 

ment. With a low concentric resistance an impulse 

towards rotation produces a movement which acquires 

considerable momentum, and the momentum may be suf- 

ficient 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 cours 

tend o fix the head whenever it's mesial plane ao- 

proached that of the pelvis. If ,ee imagine a head 

lying in the oblique position and in a comparatively 

wide space, the greater part of a given pain may 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 static friction and start the 

head in motion. As the co- efficient of Kinetic 

is much lower than the co- efficient of static fric- 

tion, the same dying impulse may be able to impart 

to the head a considerable angular velocity, and as 

no descent can then occur owing to the pressure be- 

coming exhausted the impulse may be able to carry 

the head on it's way to the opposite oblique dia- 

meter. Such appears to be one explanation of these 

rotations/ 
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rotations. In the example of. Relit pelvis :descent 

would not be a bar to the excessive rotation owing 

to the give and take movement of the lateral pelvic 

walls which is made possible by the congenital de- 

fect. 

X46. A forehead presentation in the right occi- 

pito- anterior position was delivered O.A. the fore- 

head still leading (AHLFELD 1903): a forehead presen- 

tation in the left occipito- anterior position rotated 

imperfectly towards 0.A. (LEO 1906) : in a frontal 

(bregmatic) presentation in an occipito-posterior 

position the occiput rotated forwards with forceps 

(zIEC+ENSPECK 1909) . LEO 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 partial rotation forwards of the 

forehead. So also in AHLFELD' S ' case. In both 

these examples the facts are best accounted for by a 

misdirection of uterine Pressure, downwards and back- 

wards to the plane of the brim. In ZI"CTFiNSPECK' S 

ease of labour the direction of traction c._ownwards 

and forwards determined long rotation. 

HIRST (1891) and HKAILTON (1691) e .ch 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 mesìal plane 

of the head. HIRST' S patient died before the 

face had freed the cervix: i HAhILTON' S_,craniotomy 

had to be performed . PETERS ` 1 395) bad a face 

presentation in the right mento- anterior position in 

a flat rachi_tic pelvis. The left arm rested on 

the back of the child. Here perforation was also 

required . In MURRAY' S case (l(32) the head vat 

primitively R.U.T. It rotated to R.V.P. and back 

to 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 are the shoulders may be re- 

garded as baying influenced the rotation, but it is 

simpler to believe that the axis of pressure was at 

first inclined 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 lóng rotation as the greater frictional 

resistance at the assumed lower level prevented it's 

occurrence. It is also to be noted that delivery 

was completed lrrith forceps and these would aid in 

giving a correct direction. HENRY (1391) states 

that the head has been found to rotate without a 

corresponding/ 
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corresponding rotation of the trunk. (According to 

LEI SHUAN 1364 the fact had already been recognised 

by nT'BOI S, while still earlier S1AELLIE affirmed irmed the 

rule). When this happens, the head is usually 

born oblique. In other labours after the forehead 

is freed, the .face rotates rapidly, in the vulva and 

the chin is born under the pubis where the occiput 

has just been delivered. !true. Henry attributes the 

torsion to irregularities in uterine ^ontraction. 

Such may explain much along with fetal axis- pressure, 

but they must fail with general- contents -pressure. 

Looking at the matter frorñ the point of view of ro- 

tation which alone concerns us here it is possible 

to state an influence of the torsion of the neck on 

rotation, when the concentric resistances to which 

the head is exposed are low. In the latter cases 

the head in vertex presentation had already had its 

greatest circumference born. So long as this cir- 

cumference was still within the canal, the head did 

not yield to the torsion and indeed as the earlier 

incidence of internal rotation showed was indepen- 

dent of it. Only when a small circumference of 

the cephalic pole was engaged in the vulva was the 

torsion able to take effect. This explanation so 

far 
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far as I can see does not account for the circum- 

stances in the late Dr. MURRAY'S case any more than 

it applies to the internal rotation which had al- 

ready, occuired in Mie. Henry's cases. And in Dr. 

MURRAY'S S case there are no conditions corresponding 

to those in Mme. HENRY'S cases and for Lich the ex- 

planation seems valid. 

f47. 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 

td the oncoming head. The former undergoes long or 

short rotation as does the latter 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 is with the 

oncoming head, and may for that reason be sometimes 

defective in amour,t. According to TYLER SMITH 

(1856) when the aftercoming head is extended the 

vertex rotates towards the sacrum. 

p43. According to most authors the shoulders 

enter the pelvic cavity in one of the oblique dia - 

meters/ 
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di .deter. s and in the Course of descent through the 

cavity they approach the transverse diameter. As 

much is indicated by EDGAR'S experiments; they fur- 

ther show that when the position of the head is 

oblique 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 for most observers' is the ro- 

tation of the head. That the circumstance and not 

its converse is possible is due, I believe, to the 

lesser concentric resistance to which the body is 

exposed, 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 obliquity 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 incapacity of the 

shoulders to pass through the transverse diameters 

of the lower pelvic cavity. The average reduced 

diameter/ 



650. 

dianeter of the shoulders is 120 mm. (TARNIER 1332, 

FARABEIJF and VARNI 1391), while the probable 

transverse diameter between the isehial tuberosities 

is 105 min., so that the shoulders are arrested some- 

time before the inter- acromial diameter reaches the 

transverse of the cavity. The stern- dorsal dia- 

meter is according to TARNIER 95 mm., and 90 mm 

according to FABRE (1910). Hence in the occipito- 

posterior positions no difficulty 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 friction 

between the head and the trunk is ample for the 

production of the greater part of the rotation,bút i 

not sufficient for its completion under normal con- 

ditions. Under abnormal conditions the inadequacy 

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- 

tations of the head are not accompanied by shoulder 

rotations/ 

FABRE makes out that reduced diameter of the shoul- 
ders is only 90 iron. GALABIN and BLACKER (1910) 
103 mm. In both cases I believe the transverse 
measurements are too- low and are certainly not in 
accordance with clinical experience. 
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rotations owing to the influence of the then abundant 

amniotic fluid on the co- efficient of resistance. 

For this recond 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 ligamentous pelvis. And thus it happens that 

a truly transverse position of the shoulders at the 

end of descent is relatively rare. 

So far we have been considering what may 

be called the cephalic rotation of the shoulders. 

The shoulders also undergo a' rotation which is pro- 

perly speaking the true rotation of the shoulders 

as it is invoked by the pelvic canal. 

The act of restitution occurring immediate'' 

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 a pain proves the 

existence of the internal rotation of the shoulders 

by the pelvic canal (OHAILLY HONORt 1853 the BERTHAU 

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. l'amen the shoulders have a 

transverse diameter ranging closely about 120 mm., 

they/ 
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they descend downwards and forwards relative to the 

canal until they are arrested by the converging 

lateral walls of the superior portion of the pelvic 

canal. They cannot now go near the anterior wall 

of the canal, they cannot go backwards owing to the 

direction of uterine pressure and the gravitational 

or other traction of the head through the neck of 

the child, and they cannot descend further because 

of the relative disproportion which 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 incompletely transverse position of the 

shoulders the moulding is skewed in a manner favour- 

able to the incidence of rotation. The anterior 

shoulder is moulded in a direction curving forwards, 

outwards and then inwards: the posterior shoulder in 

a direction curving backwards, outwards and then in- 

wards. As soon as the apposed surf. aces are conflu- 

ent and the co- efficient of friction it sufficiently 

"reduced thereby, rotation with descent takes place 

in such n direction that the anterior shoulder is 

carried forwards behind the pubic arch. The coúple 

is/ 
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is developed by the pelvic slopes operating on both 

extremities of the shoulders, but unequally, as we 

will see, in the two extremities, and is sufficient 

under normal relations, to carry the shoulders into 

an approximately antero -posterior position. It will 

be observed that owing to the primitively incompletely 

transverse position of the shoulders and to the form 

of the moulding, the rotation is produced not in 

virtue of any special shape of the pelvic surfaces, 

but simply owing to their convergence. The same 

surfaces will produce rotation in the opposite di- 

rection equally well provided the shoulders descend 

in a position which is incompletely transverse in a 

sense opposite to that just described. 

p49. The foregoing account roprsents by far the 

most frequent form of the internal rotation of the 

shoulders, that is to say, the rotation is pelvic 

in origin. The occurrence depends on the 120 mm. 

average of the interacromial diameter. If as FABRE 

makes out this diameter is reducible to 90 mm., then 

the average transverse diameter of the outlet of 

the pelvis which I have reached will have to be 

greatly reduced. Few are likely to concur in this 

device. 
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device. Whatever one may thin about the causation 

of the internal rotation of the head (with forceios 

on the head there is really little difficulty in de- 

ciding) the obstructions which the shouldern.have to 

overcome can be tested. by the simple expedient of 

pulling on the head or on an armpit. Previous to 

rotation in most labours traction does not move the 

shoulders and the resistance an communicated to the 

tactile sense is ultimately bone. Rotation, by 

traction is difficult, with the fingers it it 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 when traction is intermitted some 

recoil together with'a general feeling of a soft and 

resilient resistance. In this minority, however, 

time sufficient for the observation seldom Occurs; 

the ev°nts succeed each other so rapidly. A_ second 

point in favour of the present view is that the re- 

d.uced transverse diameter of the shoulders must be 

larger on the whole than the ohlioue diameter of the 

head, if not the oecipito- frontal then certainly 

the sub-occipito-bregmatic. The reason it that in 

spite 
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spite of the less favourable conditions which the 

shoulders experience, 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 reducibility 

of the shoulders under intrapelvic conditions has 

been exaggerated. One cannot determine the actual 

reduction merely by squeezing the shoulders together 

manually or in an elastic 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- 

sistances. It is probable therefore that in labour 

the shoulders are not reduced concentrically to the 

limits of their possibilities. A further point 

is that when the seeorid r Yement of flexion is pro- 

duced in the shoulders the inter- aéromial diameter 

ceases to be the greatest transverse diameter of 

the shoulders. Its place is taken by a transverse 

diameter passing through the heads of the arm bones. 

650. When the shoulders have a reduced trans- 

verse diameter which is less than .say 105 mm, pelvic 

rotation is impossible; and if the shoulders are 

a/ 
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a little larger than this, rotation will be -partly 

pelvic and partly due to come other cause. In this 

connection I shall_ consider perineal and Pubic arch 

rotation. 

According to HART ( 1835) the anterior shoul- 

der i. s lower in the canal 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 

occipito- anterior position it strikes the left half 

and is also rotated to the front. In the obl igue 

posterior positions, however, either shoulder may 

strike first and be rotated forwards. As the shoul- 

ders are nearly transverse when they reach the floor 

Dr FART'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- thirds) without visible support of any 'rind 

The anterior shoulder is therefore not the rotative 

factor. with ore exception the numerous followers 

of/ 
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of Dr HART have attributed rotation to the anterior 

shoulder but ,judged by their writings they have not 

given 7?uch attention to the matter. HIRST realised 

the difficulty, but his solution is absurd. He 

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 (1903) also 

considered other possibilities and was led into the 

dubious statement that if. 'troth shoulders strike 

simultaneously no rotation follows. JILLIAIIS (1903 

and 1912) recognised the true position, but only in 

reference to the breech. The posterior hip strikes 

the pelvic floor and the anterior is rotated to the 

pubic ar. ch . 

I have already argued to show that the 

pelvic floor to carry out HART'S mechanism must be 

a rigid floor - it must give to that least extent 

compatible with the production of internal rotation. 

Applying the conclusion to the shoulders we find 

that, if the anterior shoulder does first strike 

the pelvic floor, the shoulders will certainly rotate 

into the artero- posterior position. But if the 

posterior shoulder strikes first, then the shoul- 

ders/ 
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shoulders will rotate into the transverse position 

and will remain there. Now I believe, because I 

have found no evidence to the contrary, that both 

shoulders descend eauaily into the pelvic cavity; 

and as the floor before extension has an inclination 

of some ten to fifteen degrees, I am compelled. to, ' 

and readily do, aRsume that the posterior shoulder 

striges the pelvic floor first. Now experimentally 

under the so- called normal direction of uterine r. es 

sure at right angles to the plane of the brim the 

shoulders rotate under these conditions into the 

transverse diameter, and they do so also when pres- 

sure is inclined downwards and forwards to the brim. 

There remains an inclination of pressure downwards 

and backwards to the brim, and that admittedly re- 

suits in the shoulders being placed antero-posterior- 

ly on a rigid floor. a.t 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- 

clusion must therefore be that by this mechanism the 

shoulders ought nor pally to rotate into the transverse 

position. Fortunately for the mother another cir- 

cumstance 
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circumstance intervenes in all cases without excep- 

tion. The shoulders never meet a.pelvic floor 

which has not already been distended by some other 

part of the fetus - either the head or the breech. 

In consequence it is a relaxed 
- perineum which ope- 

rates. Both shoulders reach the floor simul- 

taneously, and at first are both rotated by the floor. 

But `swing to the circumstance to which I have al- 

ready referred the rotative effect on the anterior 

shoulder does not last long, and most of the rotative 

movemert is effepted through the medium of the pos- 

terior shoulder. Otherwise the mechanism is iden- 

tical with that of the head. Lastly, the shoulders 

may escape rotation by the pelvic floor and rotate 

during extension by the intervention of one pubic 

arch. This as I have already indicated-appears 

to be the simple explanation of the low level rot - 

at ions described , by OSTERMANN (1394) and by SELLHEIM 

(1904 et seq) : 

551. Rotation of the shoulders may fail alto- 

gether or may be partial. DOHRN (1372) records 

an absence of rotation in 205 out of .2253 head 

births and attributes the failure to the configu- 

ration/ 



sq0. 

configuration ion 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 extremity 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- 

ficient lateral resistance, strong pains and small 

shoulders, factors which are similar to those pre- 

venting, or at least not concurring in the rotations 

of the head. DOHRN observes that rotation failed 

more often in the occipito- posterior than the occi- 

pito- anterior positions, in primiparae more than in 

multiparae, in instrumental more than in natural 

deliveries. EDGAR (1393) traced a weakening of the 

rotative moment in his successive experiments. In 

the eighth experiment no rotation occurred, and it 

did not appear in sulosequent experiments. In his 

clinical evidence EDGAR records that in one primi- 

para the head failed to rotate, but the shoulders 

turned normally. In 67 primiparae rotation Was 

partial or wanting in 24%: in 70 multiparae rotation 

was partial or wanting in 20%. Here EDGAR supports 

DOHRN. In EDGAR'S experiments the (nurse of events 

with the shoulders does not necessarily prove the 

valendy/ 
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valency of pelvic floor rotation. 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 

canal through which it has to pass - an observation 

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 the circumstance that traction with the 

forceps applied when the relations of the parts 

are normal results usually in a marked separation of 

the ischial tuberosities. Owing to the oblique 

Position. which the head occupies, the impulse is 

generally sufficient to cause 'pelvic rotation in 

spite of the separation. The ',repulse is however 

not so effective in its action on the shoulders owing' 

to their nearly transverse 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 course it is open to anyone to suggest that as the 

perineum/ 
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perineum is torn for the first time in more primi- 

parae than multiparae, the failure is due to that 

cause. The percentage of failures given by DOHRN 

(20') also agrees closely with the 25 per cent of 

tears in prirniparae as given by LOUBIER (1897) and 

seems to bear out the objection. The rotation 

of the posterior shoulder takes place however behind 

the anus, ?nd only a minority of tears penetrate 

even the anterior margin of the sphincter. The 

greater number of failures of the shoulders to rotate 

in the occipito- posterior _positions as compared 

with the occipito- anterior is probably due to the 

same factors as interfere with the rotation of the 

head in those positions. The most important in the 

*present connection is the small sine of the child. 

The mechanism of rotation of the after - 

coming shoulders in similar to that of the oncoming 

shoulders, end both proceed from similar causes. 

LABHARDT (1908) points out that in delivery by 

MUELLER'S method the exxend.ed position of the arms di- 

minishes the breadth of the shoulders, and this fac- 

tor may possibly affect the mechanism. 

p52. 

known/ 

The occurrence of super- rotation is well 
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known and has been attributed to various factors. 

DOHRN (1872) rays it occurs in 9% of head presen- 

tations. 

According to STRASSMANN (1397) 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 (1903) considers super- rotation 

to occur more often in multiparae, and if in say 

the left occipito- 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 right shoulder must 

rotate backwards either by pelvic or perineal ro- 

tation, but the amount of rotation is not greater 

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 (133 2) the arms which-were extended 

on the back of t.' child took up a lateral position 

within the uelv.; 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- posterior position until after the birth of the 

head, and afterwards rotated to the aptero- posterior 

position. Though the rotation here was normdl 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 occurred: in MURRAY'S it did. Whether 

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 

(1335) describes a labour in which the shoulders were 

delivered in the transverse position (in effect - born 

as nearly as Possible in the transverse). In this 

instance the arms were app?ied to the back of the 

child, and HEWIITSON attributes the position of the 

shoulders to this circumstance and also to the laxity 

of the soft parts. The child was apparently small 

and the pelvis was wide so that the lateral bony 

walls did rnt intervene to produce dystocia. Here 

the mechanism is ,just what one expects with the 

dorsal displacement of the arms. The antero-pos- 

t erior/ 
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posterior diameter of the shoulders is increased 

by the position of the arms, while probably the 

centre of pressure is displaced forwards to corres- 

rond.. The rotation is therefore a true rotation 

of the body mass into an entero- posterior position 

when the dimensions of the two rectilinear diameters 

of the shoulder mass are considered relative to one 

another. This suggested mechanism is also in agree- 

ment with that postulated for the head where the 

anterior prolapse of an extremity leads to rotation or 

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 occurred normally 

when the hand was displaced. As 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 occi- 

pito- posterior positions the shoulders rotate (accord- 

ing to HODGE 1364 ), but there is no certainty as 

to which comes forward. In EDGAR'S seventh ex- 

periment the head was passed through the canal in 

the direct occipito- posterior position. The shoul- 

ders 
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shoulders moved to the antero -posterior position, 

and then into the right oblique diameter in which 

position they were delivered. Here it 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 oblique 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. 

153. BAYER (1911) divides pelvic _presentations 

into breech and footling presentations and the di- 

vision seems justified by the respective mechanisms. 

The various authors whom I have consulted give the 

same mechanism of rotation for the breech and for 

the shoulders, according to their respective be- 

liefs. In the mode of descent I can see iio essen- 

tial difference between the breech and the shoulders. 

The breech descends in an oblique diameter of the 

pelvis, normally well pressed forwards against the 

anterior wall of the canal, with both hips level 

and with apparent Naegele obliquity, due to pro- 

trusion of the soft parts in a circle ?Thich includes. 

the/ 
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the excentrically placed anus in the sacro- anterior, 

and the anterior aspect of the-breech in the sacro- 

posterior. Owing to the small size of the breech 

pelvic rotation is normally unknown. TARNIER (1382) 

gives 90 mm. as the dimension of the bitrochanteric 

diameter, and 30 mm. as that of the 'utero- posterior. 

GALAHIN (1910) makes the former 82 aim. These dia- 

meters are lessened when the feet present. 

The direction and completeness of rotation 

are variable, and the variability seems dependent to 

some extent on the size of the breech, as when the 

legs are extended rotation is more uncertain (GRIFFITH 

and LEA 1397). The most frequent event is however 

for the breech to rotate more or less into the an- 

tero- posterior diameter of the pelvis. TARNIER 

(1332) quotes Mme. LACHAPELLE that the breech is never 

directly entero- posterior or transverse after ro- 

tation, that the left sacro anterior may rotate to 

the right sacro- anterior. According to LEFOUR and 

TARNIER (as quoted by GRIFFITH and LEA) super -ro- 

tation is commoner in presentations with the ,legs 

extended, the anterior hip becoming posterior. 

SPIEGELBERG (1832) states that the breech may enter 

the pelvis in the transverse position in which 

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 clause in these cases appeared to be that 

which PARAMORE (1909a) ascribes to the vulvar out- 

let - the posterior margin exercising more pressure 

on the obliouely placed thighs than the lateral 

margins. Rotation into the transverse position is 

also frequent in very small breeches. These small 

breeches raise a very mnall co- efficient of friction, 

an they do not depress the floor very well, or at 

any rate rotation is over before the floor is much 

depressed. The mechanism is therefore that the 

rigid pelvic floor. Experimentally rotation takes 

place into the transverse position on a rigid floor 

when pressure is directed at right angles, or in- 

clined downwards and forwards to the brim. Tith 

pressure inclined downwards and backwards, however, 

rotation takes :place into an antero- posterior 

position. The latter inclination is a priori pro- 

bable in small breech labours or reasons which I 

have already set forth. Further the opposition 

of a rigid floor to the breech is likely to be 

present a.s the breech is here the first object to 

meet/ 
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_neet the floor. Large breeches tend uniformly 

to rotate towards or into the antero -posterior 

position.. Here considerable c..intension of the floor 

has to take Place before the movement of rotation 

can be initiated, and the mechanism is therefore 

that of a relaxed floor. when the breech escapes 

rotation by the pelvic floor, it may still receive 

an impulse towards rotation by the intervention of 

one pubic arch. This event is possible if the 

breech is large enough and the occurrence is 

favoured by the slightly excen.tric position of the 

non-rotated breech. SIMPSON (1871) states that 

the breech in the right sacro -posterior position 

usually undergoes long rotation. HART (183 5) 

holds that the breech always exhibits short ro- 

tation, and with this opinion I am inclined to agree. 

The breech may however present the apnear. ance 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 pelvic canal. WEST (1357) indicates very clear- 

ly how the movement may t ate place. 

St5ç. 

of/ 
In the breech and the shoulders the centre 
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of pressure probably lies close to the mesial plane 

of each part, and also approximately in the mesial 

plane of the canal. Normally it is inclined to- 

wards the anterior (pelvic) surface of the presen- 

tation. The position is therefore very slightly 

excentric within the pelvic 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. As long however as the part is not 

truly transverse or antero -posterior the advantage 

is there, and it shows itself in another way. If 

rotation is greatly delayed, the chances of the 

posterior lateral half coming into contact with one 

pubic arch are greater than those of the anterior 

lateral half With the other arch. The two lateral 

halves of either the breech or the shoulders are 

symmetrical. The practical outcome of the fact 

is that so long as the parts rotate into the antero- 

posterior position, it does not matter which hip 

or shoulder corns forward . Hence I am inclined to 

regard the shoulders and the breech as the analogues 

of the occipital segment of the head. They descend 

similarly and they are subject to the same process 

resulting/ 
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resulting in rotation. The obvious objection that 

the occipital segment does not rotate into the an- 

tero- posterior position in labour is readily turned 

by the statement that it is not allowed to do so by 

the mechanically more powerful sinciput. The head 

as a whole behaves in an anal.., p ou s manner inner to that 

of the breech or the shoulders only in the deep 

transverse position with the fontanelles level with 

each ether. 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 of the shoulders. while 

it is possible to forecast with tolerable accuracy 

the rotation of the shoulders before they have en- 

tered the canal, an attempt to previse the. rotation 

of the head before it enters the pelvis, and sup- 

posing it 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 previous to the 

occurrence of internal rotation occupies a highly 

excentric position within the canal. Further the 

long/ 
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long oval form of the head makes the direction of 

rotation a matter of considerable importance. It 

does not do merely to place the head in an antero- 

posterior position: the rotation must be so performed 

that the large end of the oval corresponds 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 highly exceiítric 

position of the centre of pressure in the flexed 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, we see that the Process 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. 

Where the general resistances, as determined by the 

size of the canal and the size and form of the 

parts, 
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parts, are small the rotation produced is apDrox_i- 

mately of the concentric type: where the general re- 

sistances are high and especially. Where the rotated 

parts are not symmetrical, the rotation is markedly 

of the excentric type. To the 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 head, the optimal con- 

ditions for internal rotation are.best preserved by 

the excentric position of the head and of the centre 

of pressure relative to the head, and by the main - 

tenance of its long -oval form. Then these pro - 

visions deteriorate, internal rotation is most 

likely to fail. 
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EXTENSION. 

1. From the time of SOLAYRF,S 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 pelvic 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 pelvic 

floor is torn. It is apparent that the three factors - 

pressure, perineal and pubic resistances, are able to 

act on the fetus in more than one way, and the 

principal object 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- 

scends with the occipito- frontal diameter engaged, 

until the anterior fontanelle presses on the coccyx. 

Then the occiput goes more deeply and at tI ; same 

time moves forwards under the pubic 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 a continuation 

of lateral obliquity which merges into 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 pelvic 

outlet: the second or proclit c movement is the true 

movement of extension and is produced by the pelvic 

floor: the third is the movement of descent® KURECKE 

quotes ROED]:+:RER 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. 

1AH5 (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. As the occiput is pressed for - 

'wards it has progressively a smaller column of water - 

pressure to bear than the forehead. Hence a rotation 

!takes/ 

Another levelling movement but at an earlier period 
of the descent has been described by RITCHIE 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 occiput 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 into extension. 

According to STEPHAN (1877) the head rolls 

on the pubic bones and is nut 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 moreantecerted 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 extension." 

AI 
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A contrary view as to the direction bf 

pressure was advanced in the same year by MESH 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 

equall;: 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 a 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. (cf. PARVIN 1895). For 

KALTENBACH (1891) it is a pivotal movement on the 

pubic arch. GARRIGUES (1902) and FAJOT (fide PARVIN 

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

arch by the resistance of the pelvic 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 occiput and the face are 

born at the same time and rate, and observing that 

if the occiput were fixed the occipito- mental diamet- 

er would soon be engaged. Hence according to this 

author a levering of the head on the occiput must 

not occur as it would be harmful. 

FRY (1888) followed FABBRI very closely in 

considering flexion not complete till the direction 

of the head is changed and the nape lies under the 

symphysis. The cause, as for FABBRI, is the coccyx 

while the perineum does not begin to extend until 

the head is fixed under the pubic arch - 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 extension. He shows 

that flexion of the spine is not equally easy in all 

the positions. The cervical column acts for the head 

and the lumbar region for the breech, The former 

extends/ 
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extends most easily, the latter bends laterally most 

readily. If either the one or the other is immo- 

bile, impaction or difficulty may arise. In head 

presentations extension occurs in the occipito- 

anterior position, flexion in the occipito- 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. KALTENBACH 

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 occipito- anterior position 

32.3 cm., in the occipito- posterior position 34.4 cm., 

in face presentation. 34.7 cm., 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 o 

extension is intimately bound up with the mechanism 

of rotation to which I have already referred. SELL- 

HEIM (1905) and MUELLER (1907) have laid especial 

stress on the width of the pubic 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 to 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 occi-- 

put to come below the pubis. Rigor mortis is mention - 

ed as a cause of want of extension of the cervical 

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 mechanisT. 

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-rectaLis muscle whose commissure 

is at least five inches from the fourchette when the 

perineum is extended. The stretching and lengthen- 

ing of the perineum pushes the head forwards. During 

the protrusion of the head the vulvar aperture be- 

comes very oblique and approaches the coronal plane. 

The plane of the pubo-rectalis muscle is not nearly 

so oblique 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 eventually 

becomes obliquely inclined to the plane of the pubo® 

rectalis muscle, which as a result is applied to an 

elliptic section instead of a circular segment of 

the head. Hence there: 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 methoc: whereby the 

excessive stretching may be avoided, and to that I 

shall return. 

2. For the present purpose the main result of 

the foregoing account is that most if nbt all of the 

authors cited believed explicitly or by implication 

in a rotation of the head on the pubic arch. For 

some 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 

mechanism,/ 
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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. LAHS ( 1870 -2 -7) has 

made that clear, whatever value attaches to the 

causes which he postulates. 

As the movement of extension peo;eeds, say 

in the occipito- anterior position, the head is 

changing its direction of motion, but the force which 

is applied to it cannot follow. (SCHUTLZE 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 sinciput at a relatively greater rate than 

the occiput. This untoward event is resisted, but 

not entirely, by the pelvic floor which reflects 

partly the force forwards towards- the outlet (SODA- 

YR S 1771), and partly absorbs or wastes the force. 

The amount of the latter component depends mainly 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 pelvic floor has to s-istain, the subsidiary 

factors being the size,position and presentation cf 

the head, the fit which it makes into the hollow of 

the pubic arch, and the amount of pivotal movement 

basC on the pubic symphysis. The last factor is in 

part compounded of the preceding factors 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, 

Then 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 it 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 t-Ac 

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 this moment the labour 

is left entirely to the natural means the perineum is 

observed to retract backwards from the face cf the 

child without the litter making any ccntempere.ry 

movement. As soon, however, as the perineum retracts 

off the chin, the head falls down and the chin leaves 

the "breast. This marks the earliest moment at which 

true extension occurs in natural labour, As however 

the chin cannot remain in contact with the anterior 

surface of the fetus above the marruleriqm sterni, true 

extension may apnear 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 pelvic floor. 

Many authors even as late as a year ago 

have asserted 411e separation of the chin from the 

breast at the beginning of the movement of extension, 

and most have attribated the circumstance to the 

uterine pressure acting further beck on the head in 

the movement of extension. This mechanism is a 

necessary corolla-1T of the theory of fetal-axis 

pressure Under the pressure of the general contents 

it is imrossible except for the anatomical reason 

just mentioned, and thea it occurs only in extremest 

extension. 

CASEAUX/ 
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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 and equally definite 

opinion. DESSAIGNES (1894) believed separation to 

occur as the anterior fontanelle is born, but not be- 

fore. FOTHERGILL (1.898) says frozen sections do not 

show true extension till the sub- occipito- bregmatic 

diameter is born, while MATHEW (1898) was able to 

confirm these views by the application of a simple 

method 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 fault which 

is almost as great is that the sinciput in its arcuate 

movement around the symphysis drags, or appears to 

drag, the pelvic 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 

local 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 movements. 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 often 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 

arbitrarily/ 
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arbitrarily that the first movement of extension ends 

and the second begins 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 parts (excepting perhaps the breecY) descend 

onto and their direction is changed by the ,alvic 

floor; and I have expressed the belief, as TARNIER 

and MACDONALD have done, that moulding reaches 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 frontal 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 head 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 the 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 perineal. With 

rare exceptions 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 of 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 of he sacrum. But, it d9es 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 air-line, but only the natural and conform- 

able contour of the frontal region of the skull,which 

is able to expand when a source of constraint is 2C- 

moved. EveA after rotation is completo there is no 

evidence to show that the head fully occufies the 

hollow of the sacrum, ar,d it may be said to rotate 

towards the sacrum only to leave it The anterior 

surface of the sacrum is i'l adapted for a lonRitudi- 

nal gliding movement of the 7-lead which it secro moe 

correct to 8n7 is rotated into a nearly antero-pos- 

terior position at or about one horizontal level, so 

that the frontal region of the head approarles the 

hollow of the sacr:n® 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 s the head presses more firmly on 

the pelvic floor the second movement of extension 

appears, and the third movement e_evo1op.3 pari-passut. 

The/ 
173/tRETUTZ-Tafe second stage Tg67777-17891) shows a 

protrusion of the lower and posterior part of the 

occipat forwards urder the pubic arch at a time 
when rotation is not completed. The protrusion is en 
early development of the third movement of extension 

and it necessarily co-exists with the third movement 
of flexion. There is,however,re sign of the second 

movement of extension and the small protrusion can 
scarcely be regarded as having any mechanical effe3t 

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 coccyx and the associated musculatun, 

and in pt to the production of the third movement 
which is necessary to the mechanism of extension, The 

forehead is again compressed and depressed in accor- 

dance with the degree of resistance of the pelvic 

floor. But the 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 eloeure 

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 

parietal and occipital regions are constricted and 

lengthened towards the occipital 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 obliquely inclined than it was 

in 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 heed is mainly an ex- 

pression of the mechanism of extension though the 

form still retains unmistakeable evidence of the 

stresses of internal rotation in DOHall'S vertical 

shear and LABA12'S antero-posterior displacement of the 

parietal booes. 

The foregoing account is, I believe, true 

for the commonest event - the left occipito-anterior 

position with vertex presentation, pelvi c rotation, 

resistant pelvic floor, and a change of direction 

downwards and forwards as the head ellerges from the 

pelvic cutlet. In those labours in which internal 

rotation fs greatly delayed extension befYins before 

rotation occurs, and with the exception cf the fIrst, 

the movements of flexion pass insensi.t1: into those 

of extension. The phenomena of labour are then main- 

ly those of extension and rot-Ition Owing to the 

oblique position of the ho.ed, and as long as it lasts, 

le,teral obliquity is presen relativE, to the brim. It 

takes the forms of true LITZLIAIILI'b' obliquity and 

lapparent UAEGELE'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 Probs i1ity of 
the persistent occipito- posterior position is a 

primary or secondary misdirection of uterine pressure, 

the strain on the pelvic floor in the act of forward - 

ing the head to the outlet is relatively enormous, At 

a.1 :. 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 may occipital region which remain depressed for p g y 

1 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. KI:DD (1863) pointed out 

that the head in this position can be born with either 

the occiput or the forehead leading - the latter, 

however, only when the head is small and soft, RITCHIE 

(1865) attributed the latter mechanism to the pressure 

ofi 
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of the pelvic floor on a small head.* Here, as it 

seems, we have an arrangement in which 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 pelvic 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 

may 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), 

CHARRI52 records an analogous case under anatomically 

though not mechanically different circumstances, The 

occiput of a well-flexed head in the persistent 

occipito-posterior position created a central tear of 

the/ 

* ZANGEMEISTER (1908) had an example similar to 

RITCHIE'S, but it was delivered with forcep 
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the perineum. Extension then occur-sea and the head 

was born with the face leading through the vulTa. 

Here a change in the inclinntion of the base of the 

skull is evident and theh:-ewith certainly a trans- 

ference forwards of the contle of pressure. The pres- 

pbre was not sufficient to force the occiput and the 

head through the central ter ::hich necessarily also 

stopped the occiput from gliding forwards over the 

pelvic floor. The mechanist"-, at the occipital end o 

the head was then arrested. The evidence derived 

from experiments strongly suggests that in such a 

ease the axis of pressure leaves the impacted ares 

and either swings forward in the direction of the 

urea of least resistance, or else moves towards a 

temporary and relatively diminished area of resistance. 

In CHARRIER'S example the true area of least resis- 

tance was readily av-ilable, 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 compelled to descend into the area of 

least resistance. 

LEHRER (1906) gives two ends fol the per- 

sistent oecipito-posterior position. In the one the 

head is flexed, and the forehead and the face are 

bern/ 
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born last. In the other the head is extended and the 

-rerehed is born first, then the parietal region and 

the occiput, with the face coming last. Ir the form- 

er the movements in the mecharism of extension are 

wholly those of flexion: in the latter the head de- 

scends by the second and third movements of extensicn, 

and is born by the second and third movements of 

flexicn. 

KALTENBACH (1891) following KIDD and 

RITCHIE divides into two groups the well-flexed hets 

in the occipito-posterior positions - one in which 

the head is small, ana 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 s:,-mph,ysfs and then the occipito- 

frontal plane. The further adverse circumstance in 

the occipito-posterior positions, as EALTENBACH 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-oe.cipito- 

bregmatic diameter is always applied during the 

movement of extension with the head flexed. Moreover, 

in the former group, unless the herld is reduced by 

the/ 
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the resistances to a rotund form, the broad end of th: 

oval is the further away from the pubic arch. These 

circumstances are all advelese to the perineum. 

At one time the persistent occipito-poster- 

ior position was held to be incapable of spontaneous 

delivery : later, this view was modified to one of 

difficulty, 1.1 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 all;; re- 

viewed by MUELLER (1808a) and by VARNIER k1900). 

As the matter is no longer in doubt, It sees un- 

neccessary to repeat it here. VILLENEUVE (1839), it 

appears, first showed that 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. 

qUiLLEMOT (1837) quotes LACHA2ELLE 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 favourable to easy delivery. 

5. 

there/ 

In the mecanisie of face presentations 
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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 tcwerds the 

centre of the cavity, the third develops most great- 

ly up to the moment of Internai rotation. Birth 

takes place in the mento-posterior pobition by a 

further development of the second movement of exten- 

sion (KLLT-MACH and others notwithstanding) and pro- 

bably by an increase of the thrd 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 
SO' 

to BRAUD (q.by KUNECKE 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. S11=E (1752-1764) 

clearly describes a labour which so ended (10.136), 

and gives p'articulars of one delivered by Dr COOYE 

with slight manual assistance (Case 141). TORRGLEa 

(1887) quotes SCHULZE (cf. KALTEEBACH) that the 

circumference of the head is the grentest danger to 

the/ 
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the perineum and proceeds to show that the sab-mento- 

occipital diameter exceeds the small oblique by 1.90 

cm., 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-occipital 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 thud is the head in the 

occiputo-posterior position. 

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. Then that is so the possibility 

exists of the greatest diameter of the head passing 

through any parallel plane of the pelvis so that the 

inclination of the base of the skull may be radically 

altered. That is to say, during the descent of the 

head either flexion 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.NELLY/ 
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v.FELLY (18C1) states that the head enters 

the brim in the transverse 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 7ILDETRANDT (1865) afterwards confirmed 

MANGIAaAILI (1884) and DELUZZI (1884) hold that dur- 

ing the descent through the cavity the chin comes a 

little lower than the occiput. MASCIIIONESCHI, BLANC 

(1886), and poLossor (1892) maintain the opposite 

view. AUVARD (1894) suggests thit 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 head. 

According to FOLOSSON 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 sagittn1 sutilre Adway between the 

anterior fontanelle and the occiput) is so large that, 

if the opposite movement .occurs, the head impacts in 

the cavity. ATTVARD says the inlet of the canal is 

sufficiently large to admit a diameter of 15cm. At 

the same time he quotes BUDIN that the average 

oceipito-mental diameter is 13.5 cm,, SOLOWI777 (1898) 

thinks forehead presentations can end spontaneously 

only/ 
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only when the pelvis is wide or the head is small. 

It is interesting to note that SIVTELLIE had two 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 a 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 assumes a new form. 

HILDEBRALDT ?l865) had already observed that the 

forehead is born first and then the face. In LEO'S 

cape (LOA, extended) which was not a frank fore- 

head presentation the vertex 'ias 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 

(1903b) records a labour in the right occipitp- 

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 peculiarity 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), POCHIER describes the birth of the 

head with the mouth open. The former thinks the 

mouth is open all the time. The opening reduces the 

occii ) ito- mental diameter of the head and arises on 

engagement by a movement of extension. POT OSSOïÚ 

also states that the open mont,, 7,1 forehead presen- 

tatioYn.s is figured by HENRICIUS, presumably in 1885e 

7 a Numerous observations relate to the stabi- 

lity, 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. 

SPÖ DLY (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 rapture of the membranes. 

KUISiEC (1864) quotes BRAUN . that a face 

presentation may become a vertex and HECKh;R that a 

face presentation may change to an anterior parietal 

presentation. 

in BE ivER and PE1PER'S series of ten examp 

les of forehead presentation (1384) the presentation 

became vertex four times (thrice instrumentally) , 

four times it remained forehead (two perforations) 

once/ 
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once it became a face (partly manual), and once 

version ms performed. 

RASCH (1885) records a spontaneous labour 

ir which the forehead changed to the face in the 

cavity of the pelvis. 

FROMEL (1888) and v.FELLENBERG (1908) had 

each a case in which an arm prolaIse(1. In the ol_e a 

face TIresentatioii changed spontaneously into a head 

presentation ; in the other a head presentation be- 

came a face. F201aEL states thnt HECKER and SPIEGEL- 

BERa had two cases similar to his one case. 

SOLOWIEFF (18)8) 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; DUBCIS for the arrest 

of the chin on the sacro-sciatic ligaments; and 

tiiAILLY for the arrest of the chin on the coccyx. 

2hese/ 
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These examples AUVAIth thinks were forehead presen- 

tations in the mento-posterior positions. 

CALABIN (1910) records a brow presentation 

which changed partly to face. The chin then per- 

formed long rotation. The occiput carne dcwn 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. stages 

Face and forehead presentations are, however, less 

stable than vertex presentations, though In the de- 

gree of instability of forehead presentations the 

records of SOLOWIEFF and =Rica:us are an effective 

contrast. Where particulars are eeted, the regions 

of instability are as one might expect at the brim, 

in the cavity (HODGE 1864) and at the pelvic cutlet. 

Once the head is within the pelvic canal, it may be 

gssumed 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 

small or the pelvis so wide that the ocelpito-frontal 

diameter eau pass through a parallel plane without 

ielipactien These considerations do not, however, 

apply/ 
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apply to the pelvic outlet when the head is in the 

direut position. "hen the heal 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 

kyphotic pelvis and to be open to a like explanation. 

When the centre of preseure meets an insuperable 

obstruction, it r!uvs 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 

occurs. In GALABIN'S case the complete change from 

face to vertex did not ()coar until the pelvic outlet 

was reachede 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 herizental axis are 

not alone the cause. The primary ccescn is that in 

a forehead presentation the centre of pressure is 

primitively excentric on the surface of that portion 
of the '-ead lying below its greatest circumference, 

aiid the axis of pressure (the sum of all the Tresl- 

sures) cuts the occipito-mental plane of the heaci 

nearer the chin than the occipital 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. 

When 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 pm 

duced so as to fix the centre of pressure on one 

small area of the head. 

As in the occipito-posterior positic 

the normally persistent effort of the forehead to 

reach the anterior moiety of the canal when the chin 

S/ 
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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 forehoui behind the 

anterior wall of the canal cetia 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. 

A. Shoulders 14 cm, broad have been dragged 

through a normal pelvis, and the child li-ed 

(AHLFELdJ 1981). McA 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 a confusion of the words "appear" and "born". 

Any that remains may be covered by AWARD'S deduct- 

ions from hie experimerts. In the majority of laboum 

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 

describing the mechanism of head presentations. The 

diaphysis of the anterior arm stems itself on the 

pubis and the posterior should's:: rolls out over the 

pelvic floor. (ZUEIFEL 1893). Thus the anterInr 

shoulder/ 
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shoulder appears first and the posterior shoulder is 

born first. To some extent the order of the phenom- 

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 

is that of most observers. But it is ap o anent from 

AUVARD'S observations (13 83 that the order is depend- 

ent on the artificial support given to the head. 

According to AUVARD, when the birth is ent irely un- 

assisted, the posterior shoulder appears and is born 

before t.:te anterior shoulder comes into view. LEFOUR 

(1 833) and LEONIT (11339) arrived at the same con- 

clusion. Hence In the natural mechanism the cervico- 

acromial diameter engages for a time until the post- 

erior shot 1c1 er is born . The natural order , however, 

is not strictly followed by nature, for AITV= 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 is abnormal. 

EDGAR ( 1893) also made careful observations on this 

matter in spontaneous labours. He divides the data 

under 
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under two headings - the shoulder appearing first at 

the vulva and the shoulder first born. under the 

former the posterior and anterior shoulders appeared 

first in equal proportions in 69 príniparae, in three 

of whom both came together: while in 68 niultíparse 

the posterior shoulder appeared first nearly twice 

as often as the anterior. Then, under the latter 

heading the posterior shoulder w,,s born first 9 time, 

last 3 times, both were born together twice, arid 

once the shoulders were delivered in the transverse 

position. All these were in primiparae . (15) . In 28 

multiparae the posterior shoulder was born first 19 

times, the anterior 8 times and both came together 

once. In 1907 EDGAR sums up his s results in saying; 

that the posterior shoulder is born first three 

times as often as the anterior in primipar. ae and 

twice as often as the anterior in muitipa:rae . On 

the strength of these and AUVARD'S observations 

TARNIER and BUDIN (1898) , EDGAR (189 7,) and HART 

(1912) have all advocated as the correct manner of 

delivering the shoulders the pressing up of the 

anterior shoulder out of sight beriirid the symphysis 

until the posterior is born. It is open to question, 

however, whether cr not the cervico -a eroiiii al die- 

meter/ 
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diameter which is apparently engaged is really so, 

and in any case the method makes a pivotal movement 

of the shoulders an undesirable certainty. Equally 

assertive to the contrary RITGEN (1855), COUDER 

(1891) and CAIE (1905) have advocated the premier 

delivery of the anterior shoulder, and whenever nec- 

essary the dangerous process of bringing down and 

freeing the anterior arm. Here also the pivotal 

movement is not evaded, and excepting when the arm 

is reduced the advantage gained in the reduction of 

the di- meter engaged is not very great. SCHULTZE 

(1858), OLSHAUSEN (1870 , FAJOT (a. by FARVIN 1895), 

' CA SEAUX (1876) , TARNIER (1882) , BARNES (1885) , 

FARABEUF and VARNIER (1891), NORRIS and DICKINSON 

(1896), STRA S SYANN (1897) , AHLFELD (190.3x) , and I 

think FARVIN (1895) , to cite only a few, express 

views which are comparable to those of ZWEIFEL 

though tr.ey are expressed in various ways. HODGE 

(1864) states both shoulders appear together.: BARNES 

adds that they may be born nearly at the same time. 

EDGAR'S statistics indicate the possibility of all 

three modes so that the problem is more one of fre- 

quency. This may have been settled by EDGAR'S and 

AUVARD' S work, but further evidence preferably 

photographic/ 
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photographic seems desirable. In consideration of 
the two principial modes of delivery which I viill 
call RITGEN' S aria EDGAR'S, the behaviour of the 
posterior shoulder has an important bearing on the 
pivotal mechanism. The shoulders in their descent 
through the cavity experience the second and third 
movements of flexion which effect a reduction in the 
bísacromial diameter, and otherwise conform ti-e 

shoulders to the pelvis. During the mechanism of 

extension in which the spinal column of the trunk 
usually inclines towards the outlet, the anterior 
shoulder maintains its condition of flexion under 

both modes of delivery. But the posterior shoulder 

shows a vari=ation. So far as my experience g;ces it 
always remains flexed by EDGAR'S mechanism. By the 

other it is sometimes flexed and sometimes extended. 

The letter position is shown in ZWEIFEL' S second 

stage section with the heed born 0_897). In the 

pivotal movement with the posterior shoulder extend- 

ed the longer radius of movement about the syrnphysi s 

is fraught With greater danger to the pelvic floor. 

This possibility is therefore an argument against 

RITGEN' :` method. There is, however, a method which 

appears better than either RITGEN'S cr EDGAR'S. It 

will be referred to later. 
In¡ 
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In some respects the sfac,zulders do not form 

quite the same factor in the c sv1. ty end in the soft 

csnal. Irl the former they behave like the occipit .i 

se giclent the head: in the latter they do so also 

3S long as flexion is complete. But, when the post- 

eri.o.r. shoulder ïs extended the parts present 9.r1 . 

ar49.logy to the head in extensicn, the correspondence 

being vTerxder.eul.ly complete as to detils . IL the 

one case the shculc}ers re-act =i. s shoulders, in the 

other as the he-d. The former is norlr:al and conser- 

vative: the le.ttúr is abnormal end dengercLs to the 

pelvic flocr. 

Trae Mechanisrrs of extensirn in breech pres- 

entations demands no speci sl remarks. Excepting 

that it possesses only the third movement of flexion 

or extension, the breech cires not differ ir: its mode 

of delivery from the soulders. 

10. When the heed comes last it may be born 

either by flexion or extension (AtTIrßRT1 1894). So 

far as the details cf the process ere crnce.r_ned most 

is to be lesrnt from the artificiel modes 
of cieli17- 

ery, ü'r`.iCfh, is true also rt`Y' the 3fterc"1?:liná shoulders 

DEVENTER (q. by 8MEL?:IE 1752) pulled 

b uc kFT':irdS/ 
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backyards on the head sc es to deliver the occiput 

first wrnen the position is the occipíto- sntericr. . 

SIvELTIE cri the other hand pulled forwards, using the 

fingers cf one hand to drew the upper jaw downwards 

and the fingers of the other hand to push the occiput 

upwards, so as to deliver the face first,; The ssme 

mechanism is aimed et in the FRAGUF (KIVrISCH 1846) 

and WIGAND- MARTI1T methods (Martin 1886) namely to 

deliver trie face first or rather that portion of the 

head facing the posterior wall of trie canal, for in 

the occipito- postericr position trie occiput is 

delivered first. There are, therefore, two possible 

methods cf delivering the aftercoming head - by 

flexion or by extension:. McCLINTOCK (1876) holds 

that DEVENTER' S method is possible only in conditions 

of relative und.erproportion . The method by flexion 

is more perfect, end it he.s the adúaritsge that the 

direction of traction is favourable to the mainten- 

ance of flexion es I have shown . In order , however, 

to/ 

.LITZMANN writing in 1886 and 1887 attempts to show 
on historical grounds thst Smellie' s method often 
known as the Veit -S mellie ought to be celled the 
Ysuriceau- Lcvret , and he gives his approval to this 
method as it is modified by D' Outrepcí.nt . It appesr3 

however, that, while Menlo applied traction to the 
upper jaw of the fetus, Xs ricesu placed one or two 
fingers into the mouth of the child for the same 

purpose. 
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to make sure that flexion is tneintsined not only in 

the bead but also in the erine., It is better to re- 

tain the bend urr.i.cb hss been employed to produce 

internal version, in the uterus, or in an arrested 

breech presentation to introduce a hand as f5r as 

the child's face, to insert the index finger in tr.e 

child's mouth, and to elesp the one arm with the 

thumb and the other arm with the remaining fingers. 

The other hand gre sp s the limbs of the child, each 

segment of which is brought, by gentle traction 

exercised by both hands, appropriately through the 

transverse diameter of the brim, the oblique di 1n eter 

of the c s.víty, and the antero -posterior diameter of 

the outlet, in s. state of complete flexion. Either 

the right or the left bend may be used as is conven- 

ient, and any canal which will allow the head to 

pass through will also admit tr.e bend and forearm 

along with the body of the child. The method of 

extraction, just described, is pertly shorn in a 

disgr m reproduced by WILLIAMS (1912 P. 817) after 

BTTr?M. But in the figure most of the head is extern- 

al to the cena:l and the arms are not guarded. And 

it is mainly in the height of the operation ard t ìe 

securing of the arms ths.t the method differs from 

the 
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The .fact that the arms have become extend- 

ed does not, however, invalidate delivery with the 

arms still in that position. MUrLLER (1898b) who 

described a method of delivery with extended arms 

(according to LABHARDT (1908) it bed already been 

described by DEVENTER 1701) insists on the anterior 

shoulder being made to enter the oblique diameter 

of the x,elvis first. If the manoeuvre is accomplish- 

ed successfully, the rest is easy. 

LOVRICH (1905) and CUKOR (1908) argued in 

favour of this method. LABHARDT states success in 

90L'/0 of his cases. In 1909, LOVRICH eras 8h10 to 

record a total of 747 cases all successfully deliver- 

ed by MUELLER'S method. ZIEGLER' S results (1917 ) 

are not quite so good. They show, however, success 

in 80,t of 497 examples. According to LABHARDT the 

secret of tli.e success of this method apart from the 

manual manoeuvre is the reduction of the transverse 

diameter of the shoulders as a consequence cf the 

extension or the arms. As the arme must lie along- 

side of the head during delivery, the circumstance 

argues against the views of DUNCAN and others that 

the head during its descent occupies the whole 

sectional 
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section=al area of the pelvic canal and it is a pract- 

ical proof of the soundness of SWAM' S contention 
that space always exists at the sides of the head 

within the pelvis. It does away at once with 

DUUNCAN' S objection to SCHULZE and leaves the head 

capable of being influenced effectively by changes 

in the direction of uterine pressure. 

The mechanism at the outlet when the 

shoulders are aftercoming is also pivotal and 

similar to thst of the oncoming shoulders. LEFOUR 

(1888) advises that the anterior shoulder should 

be delivered first sc that , with the neck applied 

to the pubis, the posterior shoulder may be allowed 

to sweep over the perineum in safety. This mechan- 

ism has the approval of TARNIFR and BUDIN (1898) and 

is repeated by BOSSIER (1909) but it has a doubtful 

value . Before the anterior shoulder can be entirely 

born it is probable that the pelvic floor has al- 

ready been exposed to more stretching than it will 

ever get from the posterior shoulder. 

11. The methods of safeguarding the perineum 

are so numerous that BOVIS (1911) disbelieves in 

any of them. It is generally admitted, however, 

that/ 
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that if some precautions are not taken tears of the 

o rineum will 't -7 more plentiful and more severe than 

they are. That being ,ranted, it ought further to 

be insisted that secundiparae need as much attention 

in this respect as women in first labour. 

The various methods rhieh hove been recommend 

from time to time resolve themselves under the 

headings of :- 

I . Posture. 

II: Pr. edilation . 

III . Applications to the perineum. 

IV. Manual pressure de si. fined to favour what 
is regarded as the normal mechanism. 

V. Manual pressure intended to interfere 
with what appears to be the normal 
.mechanism, and to replace it with a 
tech ani sn which is con siAered to be 
better. 

I. As a general rule the lateral 

posture is favoured in Britain, the dorsal on the 

Continent of Europe and in America. Some authors, 

b+o7evel", have made special recommendations endations as to the 

position of the mother during the paseage of the 

head over the perineum. SCHULZE ( 1°67 1900) ad-- 

vo at d. tite extension of thv, lumbar spine by placing 

a pillow under the loins in the dorsal position. 

NACU/ 
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:JACKE (1908 ) advised asllnilar arrangement. RIT(?EN 

(i8) and FEHI.,ING j Q )' `4C.f. the 1.+ nvc1 no sture ( a/OL' a]'.1 /a .í,.v,A.L . VoJarl,a.. 

on one or other r.. r.V^.C.4.+1g ¢ r . 1 position of ta1? .i. \ I ! a, w7 .J A 1. \I 4 J. J . / A . A Al .r M t/ r 

bead. The left lateral position was favoured by 

GOODEL:, ( 1871), FASBENDER (1878), and UABEi?.LIN (1901) 

while B0NNINCx:EiAUSEN ( 1907 ) preferred the right sido. 

APFEL".C.4aDr" (1903), SA.MUEL ( r.90.`-_'; ) , GRUBE (1910), and 

GRFT+'l n UCHA" " :J.3 Wrote in favour ±'hra li+ ho* ̂ mny J.t..l riJï ii J , ... 1 v , the al a d ..sd 

position, t.`l:?:.Zt7,n in 191`1 SAMUEL ..k..t.lovl3d, the lateral 

position in *.h'', intervals of t.Jl1` ,Ja:i_n3, 175 `i.i.30 

OLSHAUSEN (1872) from the dorsal. The contrary atti- 

tude to the 1it::otor<ly, nar_1°ly with -t/he thighs ex- 

tended on tne trunk was approved of by HURT and 

MACDONALD (1882). 

II. nredi_i.ation was practised by 

SMELLIE who employed t he fingers of ono hand olnsed 

to?ßter in the form of a cone. According to AUjIA;RD 

(1394), =ORD usted an artificial bag of waters for 

a. similar purpose , while DUMAS used three fingers. 

HURT pulled l 
" the 7 7 1 /7 . i - +ri iURr 1271) 1J .1.1e,, `::., uaJ. '03 .1^1. L7i:1;;113a,.1"3 .f 

the / 

fE 

GREFR-BAfTG:iA?.4 changed from t:rc 1.it:lotomy position 
33 soon a3 the head appoar?d to ono in which t::3 

knecJ :AA3vro 
M3xt3nf.ri.ßi 

and tal? closed 'logs ,e.o .o- 
lI t od '.1x Jr+í.ly . 
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tris vulva to bring tho vulva into tbn direction of 

the e;;.pu1.s:Lvs powor. . RUDOLP {( 1913 ) f'ollowod SMELLIE 

and DUMAS, and .he quotes POHL L13(.32) ) to 'show that 

NAGEL ( 1$51) made a similar practice. 

III. Applications to tha porinsun do 

not call for any ro:narks . 

IV. Of rlanual methods dosiñnod, to 

forward thn normal mechanism trat described by 

RITGEN (1855) is ono of th? boat known as it is also 

one of the o1de3 t, An arm. is placod between t he 

tbigh4 and tho band is hollowod over the h3ad. The 

other hand i3 applied behind tbo anus to press in- 

wards and forwards in th? intervals of thn pains. 

It i3 clear . that RITGnN did not advise a fing 3r to 

ba placsd ín u:73 :~3vtun as bas somstitnr:3s been said. 

F7!HI.i.L.Nrx ( 1905 ) ar°"ans in favour of this :,n3thod and 

adds that pr3s3',rl.l'e sb,:)ld b3 made lateral to the 

msC3.ia;1 raps of t,Jo pn.rïn;?'aI71 th? -ti^ad is in- 

completely rota.,od. RITG2N, Iq117,')r, if Z am not 

¡ i^ b.1 7 z' 7 
i.11st'3.t.,Íl,, .... a1;..11"ì:..t . :1 . ):. 

GI.E r ARD (17M), i t is said, 

%rA ?9 i 

C...,C.'1..__ ,, ll '3.L, 

:yad3 pr3 s3urs 

ry:; -r. 
..... a. 

downwards 

and forwards near tbe anus, wbi:Ll ac3o.rdil7 to 

a , T r t w v w r. AIL'ELD ( " 9Cì3 ) RI TUN'S S :n.t rioI Ta3 ai.l. '3.i,,1 ,J:4.c ,i,lci 

by / 
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by HAGEN--HOFFY.".NN (1790). SIEBOLD and PLAYFAIR 

( PARVIN 195 ) emp.1a,Y°3d a similar method. HART ( 1ß87) 

applies till thumb in front of tLi3 anus ana makes 

;)r3s3ur3 dnwnwar d3 and forwards. At {;ho same time 

the fingers of the sama hand ara applied to the 

occiput 33 far L10 as k í,Ii Alap o ao as to bring dawn 

the nape to the s~,r:nph;rai3 - a valuable addition to 

what is virtually RITGEN' Smet?1od. STEVEN S(1395 ), 

cAZE (1305), and GRUBE ( 1910 )dascr ibe methods which 

do not differ fror HART'S ,xeep t in detail. 

APFELSTEDT (1906) and NACKE (1908) wr_i.to in favour 

of a system which may be r.e7ar.dod as a combination 

of HART'S and TARNIER' S methods. 

The introduction of a :t'i.ng nr into th:3 rectum 

to make pu r3 downwards ani forwards Jas 
' pr a ti 13a d 

by OULD (1741) , SMELLIE (1752) and van EAMBEOKE 

( 1833). :'ARVIN st-1t?s "Iat .BEENAT_:'I U.778) ::ts3d tnist 

, {, yy ¡ 
, 

_. 

- 
,-: 

{ - 

( -y r. } + , y ¡, . 
} ,,*. 

`3 llil.L. ' 
l.i .l _.1.:1!1-.i \ .!--1 .1, ) - l t/.6 1.ad.lil.s.i. two . f.1.ngrirS into 

th3 rectum in 3 .,.., ,., . ,j+5.. - 13 3.Z+ 
"io:o ;-.rS..I. in ,... ,.. .. >>.. 

forwards, F,i sBE n (18 78) put a ¢, 
a1-, ia 

r o , t tl aid G "3 o t ho r fin go z'3 + o same band 11 r , 

, ,.. +,.. 
, 13 l : 3:. 3:ì ° :> to clasp ano ., ., . !. ". .. .'L it. H,? r!' there 

is a close approximation to HART'S method with an 

obvious disadvantage. ROEDERER a.nd. HAMILTON, 

( LEISH:dAN )/ 
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( LEISHMAN 1864) pressßd tho porínoum backwards to- 

wards tho sacrum 3o as to psl. it off tho hoad. The 

mothod is safe only whorl the forehead is born anl 

thon it is hardly noces33r,r. 

TARNI,aR (18$2 ) ple.ced ono hand ovor t:ho hoad 

so as to control it and t he other was laid flatly and 

transvo.r o1,y on the porinoum through which tho head 

w`i3 r1S'r?á33d forwards. B'J.NNAlRE (1891), AUtlARD (1894), 

LESAICrNnr (1894), 3:'ld B0N.N INGIiAU»N (1903) closo:Ly 

fol:iowod this mothod, placing tiho hand which controls 

b'?k .'tTC;3."1, ti:le thighs of th,? mother. 

O ! l A 4 P , J ^ I J R and PINARD ( : U J I S 1 91_ ) a; w . 1 d. 

pro33uro from the sides of tin anus - PINARD 

or.lphasis3á *.ho ir.lportanco of disengaging the parietal 

tuborosítíes in turn - a difficult thing to do, but 

qT r,41dy accomplished by GUILLEMOT ( 1837). LOHLEIN, 

BALANLI.N ( 1883 ), and MERK ET'.CSOHIANTZ (WEHSTER 1903) 

spread a finger and thumb on Jor.L.4ou.1, tífo 1.1st 

;3u},,.`13r spo3ially for t:'13 p".xrposo of drawing the 

pori~±.oum togsttnr and so presorting í.ng it from rupture. 

HABERLIN (1901) us3d t h? loft ha1d to hold 

tho hood back in tho pains ana to pr3ss upwards the 

antsrior--lying soft parts i w tho intervals. Tho 

right / 
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right hand binders too great extension of the .floor 

by seizing the posterior portion of the vulva and 

during a pain pressing the head forwards from above 

its E rea, est circumference. 

These are, I think, a fair account of the 

methods most readily accessible in print and probably 

most generally in U31. Il oppos:f.ti:a:Z to these 

;;llt,"13d3 CiLAY ( .L?44 ) claimed to til3vm shown experiment- 

ally that pressure on the perineum incr ea Tes the 

liability to rupture. . ( SCHROEDrR assorted in 1337 

that pressure diminishes +i e tlaA;;nry. ) SCANZON.T 

( '1553 ) and HOHL (1332) apparently controlled the 

head alone for : 3' ' z ' b 23'1301. TYLER S1T1 ( 13 53 ) 

a:,.'gt.xac_l. +,,:ha*., rfore,Zce with the perf.neum reflexly 

increases UJe1'113 a:14 ab;.021lal'll action, and 13 t, -1?._°3w 

fore to be avoided. GRATIN' ,IA.7I ^T 31 the other hand 

favoured support. ( i,EISHMAN 1334). T(LTR SMITH' S 

view 13, hoW37er, awe_ighty objection to t 
he 

11)1 tlat :io~t of pres3ure to the perineum, excepting 

that of the head which 13 u1lrr :1ide.ble. 

V. In t 'ne second manual method which 

aims at changing tIe course of the -Teal no -lani7lu7- 

lat:ion of the perineum is required: it c?..fle5 lot need 

to / 
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be touched by the h9nd c? tne eccoucheur. TEMELE 

(1886) prevented the ocolfrrence cf extension, and 

with fierceps cT3used the hend to be born in e stete c 

forced flexion se thet the sub-cccilto-bregetic 

dieneter comes through the vulve. TFITTF st,Ates 

thrit GAUSSN had alreedy done this with the fingere, 

but holds the yractice More easy wi th instruments. 

In a paper published in 1889 USS ceunsels ben47- 

ing the head backwards either with the ftngers or 

with the Zsores until tile occiput h.13s p3ssed under 

tne pubic arch. ThereDfter extension is allowod t3 

occur in ti e ordinry w'ly. So fnr the evidence 

goes, the method does not differ meterially frow, thet 

Uescribed by HART in 1887, md gees little beyond 

tne iroceaure described by MATHEW (1893) for t-r,e use 

of LIT ordinFiry forceIs. TOFF (1907) also wrote in 

favcr of 1 method which has been lauded by PARAHORE 

(1909) invaluable in preservjng the perirewA snd 

es being production of ferced flexion. I have 

seen only trte q.cceunt of TOFF' method given in the 

Epitome or the British Mod:toed Journsl, but as it 

is there set forth t're retbed is entirely striilsr 

to thet described by HART. TOFF, 04f3 HART, 

allows extension to occur when the nape rests 

against/ 
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against the symphysis. T13 i3 1211 crncluston 

attained by ROUTH in the discussion on PARAMORE'S 

paper. PAAVOPT AN)9ars, to na'fl considered 

that TOFF advocated continued forced flexion. TOFF 

apx1rently did lot do ',his, but PARAMJRE dnes. 

method 13 therefore TEMPLE'S and PARAMORE'S. PARA- 

MORT, by his examination of the planes of ths pubo- 

rectalis muscle and of the vulva, produced anatomical 

reasons for the birth by forced flexion, and he 

also shows that the method is not accompanied by a 

gpnat lengthening and stretching of the perineum. 

The in production of forced flexion, now171r, is 

lot sufficient - it may in fact be dangerous. It 

13 also necessary to insure that tnn tnird movement 

of extension is pronounced. It is not easy to 

manipulato the occiput as ions): as it lies wholly 

behind the pubic sogmont. Fortunately so far as 3an 

be seen, it is not necessary to interfere before a 

manageable portion of the occiput has appeared bilov 

the arch, because until then the distension of the 

perineum bas not proceeded very far. As soon, 

hownvor, as it is possible to nxnrcise Tyrnssurn on 

thn occiput without pu3hing thn finglrs upwards 

bsbind trri ,nubis the occiput sherald be Dressed boldly 

backwards. Ms furtbl:c tbl had descends, the morn 

practicable/ 
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practicable is the operation of forced flexion. 

When the head 13 Trill down and the atzb-occipíto . 

br3g:natie diameter is approaching en:ìt;e.nent at the 

vulva, firm pressure should be applied for a few 

seconds to *. n3 sinciput in a direction forwards. The 

pressure should not last longer. PHENOMENOtif and. 

3ROOK, accordirig to 3OjJIS (1911) sh:aw that pressure 

tends to fir. a portion of the perineum and this loads 

to rupture more readily that mere distension. 

rurther if the pressure with the fingers is applied 

kinetically, the effect en the head is lasting owing 

tendency of t111 bones of the head to . coat:in;x3 

to move in the same direction for a:Li.':,{,ln while 

after the pressure ís removed and to remain i.a their 

new position for 30:cl1 tima. 1 r.10 Il ad i3-maintained 

il an a t ti.tuae of f7.rced flexion uni;il the forehead 

is born. A3 a i11139 when this happens, further 

descent of the head in the sarte direction ?)7131113 

impossible owing to the shoulders reaching i:,:`:le en.:. 

of ;hetr descent within the cavity PILO .M to rotation. 

It is possible to continue the attitude of forced 

flexion until rotation Of the shoulders has occurred, 

and the whole head bas been born. T J:31n 13 no 3 rr 3n- 

YU A án fb3 proceeding, however, as when ft? fo,,bead . 

i s 



747. 

is born the perineum will not again be so severely 

dilated by the head. As soon then as the limit of 

descent and the birth of the forehead bas occurred, 

it is better to allow extension to take place. The 

head extends gently and indeed passively by the 

remnant of resistance exercised by the perineum, end 

is horn. The shoulders ought to be delivered in the 

same ray, making traction on the head in the sane 

direction as that which the head took in forced 

flexion. It is necessary to be particular in this 

regard as traction applied to the shoulders in a 

direction too much backwards may lead to a. deadlock, 

possibly by reason of the posterior shoulder coming 

into contact with the sacro- coccygeel junction. 

At the first trial, the pressing of the 

head and the shoulders backwards onto the perineum 

demands courage of the attendant. 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 to add 

that PARAMORE' S method is not a guarantee against 

rupture. Tears will still occur, but I believe they 

are lass numerous and less severe in the use of this 

method than of any other which .l have tried. 
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As nenrly s it is possibl tc judge by 

extornf,\1 comparisons, the line of desceTA i forced 

flexion makes Frn angle of 400 to 450 witì the axis 

of the brim. Sometimes it is a little loss, some- 

times a little mcro. These anp.les comi5re favourabj 

with the 900 or more wilich the axis of tile lower 

part of the canal makes vritIi the 1,z-per in the ordin- 

ary mecbarAun of ritension. The change of direction 

w.rlich, as it will be seen, still occurs to s place 
on the 1,elvic floor, but riot ,At the level of tie 

distended pelvic floor. The change of direction for 

each setwent of the head is momentary 'md not con- 

tinuous. These sre important iaatters. Fivotza 

action in the ordinary sense is ?bclished entirely 

nd wit it als-t)lio'rirs the very irí1UT1cu burstIne: 

pressure to wAch the pelvic floor is ordinarily 

submitted. At tle snme time the perineum is net 

dragged along with the bef:d: it does not lengthen, 

or becme dry or friable. The prineum rercAins 

short and pliant. It does nct become fixed to the 

head and trills a potent cause of rul,ture is rAIT:crd. 

It is quite possible, i3nd indeed ordinarily hapi.en3 

t14t delivery is secured over 9 perineum whicjI is 

never longcr tzTJL, two '46". il Incbe3 in a primi- 

para/ 
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primïpera and two inches in a multipara , from the 

commissure to the anterior margin of the anus. The 

discrepancy between the planes of the vulvar outlet 
-and the pubo- rectalis muscle is reduced to the least 

possible limit, and it is impossible at the same 

moment for the one to accommodate the sub- occipito- 

breg iatic diameter and the other the occipito -frontal 

As a rule the perineum remains wrinkled during the 

period of greatest distension. If not, wrinkles can 

readily he produced in most cases. If the fingers 

are able to make a fold in the perineum it will not 

tear (noVIS 1911) . The heed is compelled to enter 

the world in a state of forced flexion. That is to 

say, the second and third -movements of flexion are 

e:xa;gerated. I have already pointed out that in 

many cases after internal rotation has occurred the 

frontal region fills up and the anterior fontanelle 

becomes patent. It often happens teat in the third 

movement of extension this region is never properly 

compressed and depressed. This circumstance increas- 

es the danger to the perineum. In the ordinary 

mechanism of extension it is rarely possible to re- 

produce the compression and depression manually, be- 

cause t :ere is no fixed point to work against. This 

difficulty/ 
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difficulty is obviated by PARAMORE' S method, for the 

head is compressed in the appropriate diameter by 

the one hand acting directly against the other. The 

sub -occipito breWnatic diameter is the greatest dia- 

meter engaged. The head becomes greatly elongated 

not quite so mach in the oblique direction to which. 

SFLLHEIM has drawn attention, but in a more vertical 

direction. The great elongation which at the labours 

I have conducted has generally been the subject of 

remark is readily produced, perhaps because the 

forces directly concerned are operating at the best 

mechanical advantage. In the usual mechanism of 

extension notices at time, when the perineum 

seems scarcely able to bear any further dilation, how 

much of the head, especially in the sincipital region, 

has still to pass the vulvar outlet. All tr.is region 

has to make its exit by a process of further disten- 

sion of the perineum. In an attitude of forced 

flexion the head at are early stage provides the 

perineum with a nearly vertical slope from which the 

perineum is able to retract rapidly and without ex- 

periencing any further dilation, while the total 

dilation is much less than it is in the ordinary 

mechanism, as the sub- occipito bregnatic diameter is 

truly/ 
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truly engaged. 

The advantages in delivering the shoulders 

by this method are similar. The greatest are the 

absence of the pivotal movement and the certainty 

that the posterior shoulder will not extend. An ex- 

.tericded posterior shoulder rotating around the sym- 

physis is liable to cause perineal rupture. The 

shoulders xre born in e state of forced flexion. 

The one does not travel more rapidly than the other. 

Both are born simultaneously, though the anterior 

shoulder necessarily appears first at the vulva. 

rH 
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E. 762 . 

N'ig. 9. 

c7 

Tracing of fétus from late second stage sgeot á..c>n to 

show the earliest appearance of the third movement 

of extension (at point rnar'xed. a). A.fter BAF#BOIJR. 



F. 767 

Fig. 10. 

Traclrig of cast of fetus from a frozen section made 

at the time when the sub- occ :ipito frontal eiameter 

was engaged in the vulva. It shows the first move- 

ment of flexion complete, the third and second move - 

ments of extension fully developed (DE RIBES and 

VARNIER) 



G. 764. 

Fig. ll. 

Diagram (a_fter. WILLIAMS) showing the thJ rd, second, 

and first m c* , nnt s of extension fully developed. 

Sub-oce:ipito bregY.nat:ic; diameter born. (Note:- the 

first movement of extension is exaggerated.) 


