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It is generally held thab\during labour the
bladder is lifted forwards
me an abdominal or,
along with this change the urethra becomes
elongated and the bladder neck or vesico-
Urethral junction displaced forwards and
Upwards to a position immediately behind
Or above the symphysis pubis. A study of
Present-day textbooks reveals a variety of
OPinions as to the extent of these changes,
When they occur, and what is responsible
for them, and published statements tend to
vague or conflicting. Most authorities
Sate that an uplift occurs and is the result
of the dilatation of the cervix and the
fc{"ﬂation and elevation of the lower seg-
ent, Greenhill in De Lee’s Principles
and Practice of Obstetrics (1947) states:
disposition of the bladder during
labour varies in different women. In all
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women during the second stage the bladder
rises into the abdomen because the cervix
is pulled up.”” This may be compared with
the following statement in the Combined
Textbook of Obstetrics and Gynaecology
(1944), by Munro Kerr and others: ‘‘ The
cervix being fixed by paracervical tissue is
only very slightly altered in position—
there is little, if any, dragging of the{cervix
over the foetal head. In additiom\ther

results a gradual uprising of the bladder
into the abdomen during the first stage of
labour. The bladder is pulled up and the
utero-vesical pouch raised. Eventually a
large part of the organ lies above the sym-
physis.””  Stander in Williams’ Obstetrics
(1041) says: ‘‘ As the uterus rises up into
the abdominal cavity it carries with it the
bladder, which then becomes an abdo-
minal rather than pelvic organ,”” while
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R. W. Johnstone in A Textbook of Mid-
wifery (1048) describes the process as
follows: ‘‘ During the first stage the
bladder is gradually drawn up by the
ascending cervix and the lower segment,
and in the second stage the upper part of
the organ is in the abdomen while the lower
lies behind the symphysis.”’ Strachan
(1947) states: ‘‘ The bladder in labour . . .
tends to be drawn upwards with the
anterior part of the pelvic floor by
traction of the cervix so that it becomes
more an abdominal than a pelvic organ.”

In a search of the literature for the
origin of the present-day concept of the
movement of the bladder during labour all
clues lead to Braune’s celebrated frozen
sections, which he first described in 1872.
and which were illustrated in his A#las of
Topographical Anatomy.
translation of the 1874 edition of this atlas,
together with the woodcuts, was published
by Bellamy in 1877. The sections were also
studied and reproduced by Berry Hart in
1884, and the illustrations have since
appeared in many standard textbooks.
Braune studied sagittal sections of the
frozen bodies of two women, one of whom
died in late pregnancy, the other in late
labour. In both instances the bladder was
empty. Ip the late pregnancy case (Fig. 1)
the presenting part is shown above the
brim, and the bladder is seen to lie wholly
in the pelvis with jts neck set we ,
from the symphysis pubis. Braune’s
cofiiment on what we ourselves would re-
gard rather as the normal appearances was
translated by Bellamy to read: ‘‘the
bladder has slipped down bodily from the
inner surface of the symphysis and is so
completely displaced that the course of the
urethra has become bent at a right angle.”’
In the woman who died in labour (Fig. 2)
the cervix is fully dilated, the foetal head
is engaged and the bladder neck and
urethra are lying immediately behind the
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“Behind the symphysis its walls had has

An English

‘the perineum at the time of death :

symphysis. Of this Braune ‘¥
‘... the bladder was empty and rets,

so thin as to be hardly recognizable, ABSE
and below the symphysis, where the S
sure had not been so great, it was thjgk
and consequently better seen. Qg gpz
the bladder it became distended upward
so that the anterior wall of the abdoma.
must have been lifted slightly ﬁ-om :
uterus.”’ (Bellamy, 1877). It shoulg:
noted that contrary to the assumptigyZy
many subsequent writers Braune specips:
ally states that the tissue behind the spm.
physis was the thinned-out bladder fithes
than a stretched upper urethra. In'gfies I
words, though the vesico-urethra] juneftes:
was_displaced f ot
gone much upward displacement, =
Barbour of Edinburgh publi %2
Atlas of the anatomyv of Labour i g8
and a supplement to it in 18¢6. In h,
reproduced engravings from all the f
sections of the female pelvic organg
had appeared in the literature up
time, together with six of his own. |
making a total of 28. Late pregnang
stages of labour and the puerperian
represented in this collection, but th
only 7 in which the patient was’
second stage of labour. The first ¢
was Braune’s referred to above. Anothés !
was Barbour’s, and the illustrations :
are well known; they have been useds
peatedly in textbooks to show the anafof
of the birth canal. The foetal head

.

i

engravings show quite clearly tha
bladder, although pushed towa
pubis, is not elevated, and the *
urethral junction is only just abovi
lower margin of the symphysis (Figih)
Barbour himself says: ‘‘ The bladdef-Hes.
partly in the abdomen, partly in the pe
the pelvic portion is flattened against

pubes, the abdominal part is mo@nﬂ _
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Fic. 3.

The genital tract with the foetus in situ, from a frozen
section of a woman dying in the second stage of labour.
A. H. F. Barbour, The Anatomy of Labour
{188g), Plate XXII. Reproduced by permission of
W.and A. K. Johnston, Edinburgh. The head is on
the perineum. The fundus of the bladder extends
above the symphysis. The base of the bladder,
although pushed towards the symphysis, is not
elevated and the vesico-urethral junction is only just
above the lower margin of the symphysis. The urethra
is not elongated.

t

e Ly &"«-
SEWRTTRE L

|
3

riesert

o W

e s

St e e

v AL

g Rt v

I et e T SR
“ry

RE)




JISPLACEMENT OF BLADDER AND URETHRA DURING LABOUR

tistended ‘And rises I.2-inches above the
wim. The urethra is 1.5 inches long.”
Je also noted that the antenior vaginal wall

es. Another two cases stu

econd stage of labour were described by
Shiari. In one the foetal head was on the
serineumn and again the bladder neck is to
»en seen only slightly above the lower
sorder of the symphysis pubis. In the
whier, however, death occurred during an
ittempt at spontaneous evolution of a
tansverse lie. The upper part of the foetal
runk is crowded into the pelvis, filling it
o capacity, and here the vesico-urethral
‘unction is at the upper border of the sym-
>hysis pubis. In Zweifel’s first case internal
sersion had been carried out and the
‘oetus was partly born, and the lower limit
sf the bladder is about half way up the
symphysis pubis; in his second case the
bladder is not shown. The last case was
described by von Mars, a case of ruptured
aterus with the foetal head engaged. A
comsiderable portion of the bladder remains
behind the symphysis.

Meanwhile, and in 1884, Halliday Croom
wrote a monograph on ‘‘ The Bladder
During Parturition.” In this he assembled
the results of some personal observations
and experiments, correlating them with the
findings of previous workers, with the
object of giving an account of the shape,
size and position of the bladder in the non-
pregnant woman, during early and late
prégnancy, and during labour. In regard
to the appearances in labour he, like so
many others, relied to a large extent on
Braune’s two cases. Halliday Croom
came to the conclusion that during late
pregnancy and just before the onset of
labour the bladder remains a pelvic organ,
but that it is gradually lifted during the
first and second stages of labour until late
in labour it is an abdominal organ, no
matter whether it be full or empty. He

951
said that this upward movement of the

bladder is associated with elongation of the
urethra, and this despite the fact that his

peasured 2.5 inches and the pomsté]rig_r_z._z__observations were to some extent based on
in the

Braune's second case in which the yrethra
was igni ened. He also
Concluded that the intimate attachment of
the bladder to the cervix is the underlying
cause of the displacement, elevation of the
bladder necessarily following the thinning,
the dilatation and the ‘‘ taking up "’ of the
cervix and the lower segment.

This seems to be the basis of the state-
ments which still appear in the modern text-
books, some 60 years later. During this time
they have not been seriously challenged,
and there has been little attempt to confirm
or clarify them—and that, despite the fact
that radiography has offered a new and
valuable approach. One of the few who
have used this technique is Schubert, who
in 1929 published the results of a radio-
logical study of the bladder during preg-
nancy and labour.: He, however, was more
concerned with the conditions in late preg-
nancy and he came to the rather surprising
conclusion that the bladder is elevated out
of the pelvis at term and even before the
presenting part enters the pelvis. This, he
said, is true no matter whether the head,
breech or shoulder presents. As will be
shown later, such a statement is 2 complete
contradiction of our own findings.

These varying accounts of the behaviour
of the bladder and urethra in labour raise
certain questions which invite investigation
and comment. The degree and mode of
the displacement of the bladder, at what
stage of labour does it occur and is it rapid
or gradual? The changes undergone by
the urethra and the bladder neck, are they
due to the formation of the lower segment,
or are they solelv attributable to displace-
ment by the presenting part?

The present inquiry was undertaken in
the hope of answering these questions or at
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least to establish some basal data from
which a true picture could be drawn.

(aterial and Methods
Thirty-two w: 1n labour were studied
b totogical method. Twenty-eight

were primigravidae, this figure including
one patient who had had one previous
Caesarean section and who for the present
purpose may count as a primigravida. Of
the 4 multiparae, one was in obstructed
labour, the other 3in normal labour. Asa
result of the findings in the first few unse-
lected cases several of the later patients who
were investigated were chosen because they
showed some evidence of disproportion,
and had been picked out for a **trial
labour. Three more women (all primi-
gravidae) were studied during pregnancy,
one at 31 weeks and two at term. The pres-
entation was cephalic in every case but ome,
a breech presentation which was only
investigated before the onset of labour, not
during labour itself. Three non-pregnant
women (2 multiparaeand 1 primipara) were
also examined.

In the case of the patients in labour a
Ccystogram was taken wherever possible,
(a) early in labour when the cervix was
not more than 1 to 2 fingers dilated, (b)
later in the first stage, at 2 to 3 fingers
dilatation, (c) near the end of the first stage,
and (d) during the second stage of labour.
In 2 patients another X-ray examination
was made after labour, in one of them

immediately after delivery, in the other 3
hours afte
A series of cystograms dyfring the course

of labour and 1n its final stages
involves obvious practical difficulties,
especially when the X-ray department is
situated at some distance from the labour
wards. The variation in the duration of
labour itself and the need to avoid causing
the patient undue discomfort, or to inter-
vene in the interests of mother or child, are
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added difficulties and it was therefops

impossible, even if it had been nec
desirable, to take cystograms at
stages indicated above in all the !
Excluding postnatal studies cystogmphy
was carried out in g patients once, twice in
I3 patients, three times in 8, and four §

in 2, making a total of 67 separate studies
of the bladder and urethra in labour,

With the exception of one case in which
““ lipiodol ** was tried, the opaque medium
used was sodium iodide in a 4, 8 or 12 per
cent solution. The weaker solutions SOme-
times allowed a more accurate visualization
of the bladder; in most cases, however, the
I2 per cent solution was used. The amount
injected was such as to give the patient 3
sensation of fullness, usually 250 ml., bat
sometimes 300 ml. ; it was kept constant for
each cystogram carried out with the same
patient. _

Preliminary tests with amounts varyi
between 100 to 400 ml. indicated that the
volume of fluid' did not significantly affect
the shape and position of the bladder base,

One difficulty was to find a semi-solid
radio-opaque medium which would show
up the urethra and yet at the same time be
so malleable as not to interfere with’ita
configuration.  Various methods were
tried. Urethral bougies of coconut butter
impregnated with metals such as barium
and iron, which would soften and mould
themselves to the urethra, were sometiniss
effective, but were eventually given ‘ap
because they were unreliable and often
slipped out of the urethra or up into the
bladder. “‘Lipiodol** proved too fluid to
be retained in the urethra. The most
satisfactory urethrograms were obtained by
using an old and very soft rubber catheter
previously filled with Lipiodol an
with a metal marker to indicate the position
omm@gﬁ
amount of distortion produced by this
method seemed to be minimal. Most of the

or
all the,
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ormation was obtained from lateral
:ws taken with the patient lying down;
a few cases antero-posterior exposures
re made as checks. Criticism may be
sed that the films should have been taken
h the patient standing. A few of our
lents were X-rayed in the standing
ition but it was not adopted as a routine
it was too uncomfortable for a woman
dvanced labour, and our object was to
1in a comparable series of pictures for
a patient. In fact, so far as we are
> to determine, posture during labour
not influence the position of the urethra
bladder neck, although it did slightly
lify the level and shape of the fundus
e bladder.
ypical cystograms are shown in Figs.
» 6 and 19, but for the sake of clarity
remaining illustrations consist of
wcings ** of the significant features of
X-ray negatives.

lings.
>scription and analysis of the films
ed more difficult than was anticipated
use at first sight the appearances
ed to vary from case to case without
ys a discernable reason, and in the end
‘est way of approaching the problem
ed to be to draw up a list of questions
e how far the data could provide an
er to each one,
the outset it became clear that a dis-
on must be made between changes in
adder base and changes in the fundus. .
confusion has arisen in the past from
't of this point. Clearly changes in
ndus are relatively unimportant, they
d on the degree of distension and the
cation imposed by the forward pres-
f the pregnant uterus. It is the
s in the bladder base, the vesico-
al junction, and the urethra with
we are really concerned, and the par-
points which seem important are:

953

I. The position of the bladder neck and
the urethra at the onset of labour, and the
change in their position as labour proceeds.

2. The shape of the vesico-urethral
junction before and during labour and
whether the length of the urethra is altered.

3." The position of the bladder base at the
start and during the course of labour.

4. The relation between the dilatation of
the cervix and the formation of the lower
segment on the one hand, and changes in
the situation of the bladder on the other.

5. The relation between engagement of
the presenting part and the situation of the
bladder.

6. The changes in the position of the
bladder in a case of dystocia as contrasted
with those of a normal labour,

7. The return of the bladder and urethra
to normal position after delivery.

The position of the bladder neck and
urethra at the omset of labour and the
change in their position as labour
proceeds. -
In late pregnancy and at the beginning

of labour the bladder neck occupies a very

constant place in the pelvis. It lies on or
near the plane of the outlet and in a lateral
view is seen on a line joining the tip of the
sacrum with the lower border of the sym-
physis and at a distance of 2 cm. to 3 cm.
from the latter (Figs. 5, 7, 8a, 10a, 113,
18a). The urethra is directed upwards
and backwards. The position of the
bladder neck is very much the same as in
the non-pregnant state; sometimes it may
be a little lower but certainly it has not

undergone any antero-posterior displace-
ment.

As labour progresses the bladder peck

becomes displaced f.
igs. 8, g, 10, 12), If the fit between

extent (Higs
the head and the pelvis is tight it may by

the end of labour come to Jie close behind
the symphysis. Upward displacement

ST

RE

3
5
S




- —— = T o
. PO ol

[ Ctesn oy
ot gt Ly
L )y

-
Nerr e .

o

954 :
takes place only to a imited extent; in cases
of mid-cavity dispfoportion the vesico-
urethral junction i

upper border of the symphysis but not
higher (Fig. 11) apd in a normal case it
remains in the sanje pelvic plane through-
out the labour (Figs. 8, g, 12, 13, 14). It
moves, as it were, qn the arc of a circle, the
urethra being the radius. The forward dis-

=
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views show it lying on a line joining*g
lower border of the symphysis with the'fﬁff
of the sacrum, clearly the line of the Uppey
surface of the pelvic diaphragm (Figs:: 5',
7, 8a, 10a, 113, 18a). The only exceptiong
to this rule which we have encountered apa
those comparatively rare cases in which the
presenting part is wholly in the pelvie

cavity before the onset of labour.

placement of the As labour progresses the base of.;j,;
I part mostly so that it becomes ~bladder becomes raised or rolled up: from
behind forwards. The end result of this

curved when viewed from the side (Figs.
I1b, 12c.). The extent of the forward
movement of the urethra is variable and
may be minimal in a roomy pelvis, but con-
siderable in cases of mid-cavity dystocia
(compare Figs. g and 13 with F igs. 10 and
II1). . . , ’

The shape of the vesico-urethral junction
and the length of the urethra.

In late pregnancy and at the onset of
labour the urethra joins the bladder base at
a right angle (Figs. 5, 7, 8a, 10a, I1a). With
the progress of labour the posterior part of
the bladder base is lifted forwards and up-
wards and lateral views show it rotating
round the fixed pivot, the internal urethral
meatus (Figs. 6, 8, 9, 10, 12, 13). In this
way the urethra and bladder base come to
lie in the same straight line and in some
cases it is difficult to say where the urethra
ends and the bladder begins (Figs. 8b; 9c,
I0b, 1Ic, Tr2¢, 13, 15). The resulting
*“ tongue of bladder *’, which from the side
looks funnel-shaped, usually remains
behind the symphysis pubis (F igs. 8, g, 10,
12, 13, 14, 15). It is this which has given
rise to the fallacious view that the urethra
becomes grossly elongated. Usually the
length of the urethra is unchanged, or is not
more than 1 cm. longer in the second stage
of labour than it was at the onset.

The base of the bladder during labour.
The base of the bladder does not change
its position until labour begins. The lateral

" rolling up ** is to bring the base into lina
with the urethra. Ultimately it brings it tg
lie parallel with the axis of the pelvis (Figs,
9c, 11¢, 13b). Ashasbeen noted earlier, thig
rotation modifies the shape of the urethrg..
vesical junction. - N

In the earlier stages of labour, when the
base of the bladder is still low in the pelvis,
the indentations made by the presénﬁng
part above and the symphysis pubis belgw
sometimes give the full bladder an hour
glass shape as viewed from the side, .{t
then appears to have two segments, an
upper one rising above the pubic bone and
a lower posterior one into which tha
urethra opens (Figs. 5, 7, 8a, ga, I1a), It
is the posterior segment with which we are.
concerned because, as was stated earliar;
the fundus of the distended bladder is sub>-
ject to wide variations and is modified by"
posture and by the pressure of any sugy’
rounding structures. Thisisin keeping with’
the fact that the muscular tone of the bladder
wall is necessarily low to ensure the zeig:
resting intravesical pressure. ""@'

As labour advances the posterior segé
ment, together with the urethra, moves!
forwards and upwards towards the lowef:
abdomen. The degree and rate of this dis<
Placement is variable. Sometimes, whed
there is ample room for the foetal head in the
pelvis, the bladder base is never co letely
rotated (Figs. 8b, 12c, 13b). Insome case$’
the rotation becomes apparent at the onsef
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labour or at least by the time the-cervix
only one or two fingers dilated, in others
ich of the bladder still lies below the
esenting late in labour (Figs. 16,
a, 18). two cases the bladder base
d the urethra were seen to lie in their
rmal position within two hours of spon-
1eous delivery (Figs. 16, 17). As will
seen later, the governing factor in the
tation is the level of the presenting part
the pelvis. i qesp ot

slation between dilatation of the cervix
and formation of the lower segment and

the posilion of the bladder.

We have been unable to demonstraté a.ny
rect connexion between the degree and

te of cervical dilatation and the time and

tent of displacement of the bladder base.

th changes take place quite inde-
ndently and there is no evidence that the.

adder and urethra are lifted up by the
lating cervix. This is borne out by cases

ustrated in Figs. 9, 13, 14, 15, 16, 17, 18, . andatot ; :
ing in vi the = the presenting part in multiparae, it may -

), ‘and it is not surprising in view of

ct that the urethra and bladder base are
nnected to the vagina rather than the

rvix. It is more difficult to say for cer-

in that the formation of the upper part.

the lower segment plays no part in the
splacement of the bladder neck, but
nical observations combined with cysto-

aphic studies lead us to believe that this |

£0. One case threw some light on the
int. A multipara was admitted in labour
ith the head obstructed at the brim, and
7 the time the cervix was 3 to 4 fingers
lated the uterus was becoming tonically
niracted and the lower segment danger-
wly thinned. These findings were
nfirmed at Caesarean section carried out
"I_nediately after a cystogram had been
k?n to show that the position of the
sico-urethral junction and bladder base
mained undisturbed, despite the formed
wer segment (Fig. 19). XK

- s
IS %

%
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Relation . between engagement of - the
presenting part and the. position of the

bladder. ‘

As might be expected the main cause of
displacement of the bladder is the descent .
of the presenting part. When the present-
ing part is very low in the pelvis the-
bladder base may be high early in labour
(Figs. 9a, 12a), or possibly even before the
onset of labour. When the presenting part

. is above the pelvic brim, the bladder base

is undisturbed and may remain so late in
labour if the foetal head descends late—as
it does in some multiparae (Figs. 16, 17). In
those cases in which Iabour is obst
at the brim the bladder may remain in the
pelvis quite irrespective of the degree of -
dilatation of the cervix and the formation
of the lower uterine segment (Figs. 18 and
1g). It follows too, that the rate at which
the displacement takes place varies with
the time taken for the head to descend.
Sometimes it is a slow and gradual process,
and at other times, as in late engagement of

occur with almost dramatic suddenness-
(Figs. 16-and 17). In all-our cases there

“were only two exceptions to the above rule, -

one in which the bladder base and the foetal -
head were both high early in labour, the
other in which the posterior segment of the
bladder remained low for a time even when
the presenting part was engaged. This
latter finding, however, is probably ex-
plained by the fact that the patient had a
very roomy pelvis. ks ’
The extent to which the bladder base is
lifted depends of course on the amount of
space available in the pelvis, and when
labour is easy there may be little or no dis-
placement until the very end and just
before the delivery of the head. Itisin the
cases where cavity arrest occurs that the
uplift of the bladder becomes extreme, the
vesico-urethral junction may then be as
high as the upper border of the symphysis




pubis (Fig: 11). It is not always easy to
be certain of this, however, for it is in these
cases that the urethra seems to merge into
the bladder shadow, with a gross altera-
tion of the shape of the vesico-urethral
junction (Figs. 11 and 14). In mid-pelvic

 arrest complete displacement of the bladder

neck (i.e. to the upper border of the sym-

- physis pubis) may: be evidence that the

limit of available room has been reached
and may even be indicative of a need for
delivery by Caesarean section.

Changes in the bladder base and urethra
after delivery.

Cystography was done after delivery in
two cases, in one case immediately after the
birth, in the other three hours later. In
both cases the bladder and urethra showed
the normal anatomical appearances (Fig.
17).
resumed its normal shape and reverted to
its proper position set well back from the
symphysis pubis. The bladder base un-
folded itself backwards to lie just above the
plane of the outlet as in the non-pregnant
woman and the fundus re-assumed a
mainly pelyic position, These findings are
confirmed by study of frozen sections of

 _women dying immediately aftey Iabour.

(Barbour, 1839). The immediate return of
the bladder base and the urethra to normal
position rather supports the view that its
displacement in labour is dependent on the
foetus rather than any change in the

adjacent maternal tissues,

Discussion.

The main conclusions reached from this
radiological study can now be summarized.
Early in labour, and unless the presenting
part is very deep in the pelvis, the bladder
base and internal urethral meatus are
situated normally on a level with a line
joining the lower border of the symphysis
pubis and the tip of the sacrum. The

The vesico-urethral junction had

086 o Y 4y JOURNAL OF OBSTETRICS AND GYNApy .

bladder neck is then 2 to 3 cm. poghes®
to the lower edge of the symphysig, Ag‘
presenting part descends the bladde,h.
is lifted forwards and upwards, bmc“;'k
were rotated about a fixed v&sico.nm
junction. Later the bladder neck moyey,
forwards until it comes to lie close behing
the symphysis. This movement beary no
relation to the dilatation of the cervix apg
the time and rate of its occurrence depends
entirely on the descent of the prmﬁn‘
part. The extent of the displacemgng;k

largely governed by the relative sizeg of the

foetal head and pelvic cavity. When theye
is ample space the movement is Minimg]
and may occur late.. Upward di et

occurs later and its not constant. [If g

is mid-cavity arrest the bladder neck may
be lifted as high as the top of the symphysi

pubis, but some part of the bladder bege
usually remaing behind the ysis
pubis throughout labour, and there. is little
if any elongation of the urethra. It would
look as though the Presenting part acts in
Some ways as a. pelvic tumour in the neg.
pregnant woman. Only when a tumour
of sufficient size is situated so low in the
pelvis that it displaces the anterior vaginal
wall forward§~-and upwards do the bladder

neck and urethra undergo the same dis.

Further evidence on the relation between
the displacement of the bladder base, the
dilatation of the cervix, and the descent of
the foetal head was sought in the detailed
drawings shown in some of the older books

on the anatomy of pregnancy. So far noge

have been found which do not bear out the
conclusions set out above, and there are
several illustrations, for instance those
given by Smellie (1761) which lend it
support, as do the engravings of the frozen
sections of all the 28 cases reprodticed by
Barbour (1889, 18¢6) including, of course,
the cases of Braune and Barbour.

So far the discussion has ranged over the
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{a} After 24 hours weak labour pains. Cervix 2 (b) Antero-posterior view taken at the same
fingers dilated. Membranes intact, Foetal tinte as {a).
head engaged. The bladder base has rotated
forwards and the vesico-urethral junction
has become funnel-shaped und has moved
forwards to lie behind the svimphysis pubis.

(¢} After 31 hours in labour. Cervix almost (d) Antero-posterior view taken at the same
fully dilated. Foetal head only slightly time as (¢},
lower than in (a). The position of the
bladder base is unchanged. i

Fic.y. C.C., primigravida. Low forceps delivery after 36 hours
in labour. Baby 7 pounds § ounces.




Fr. 3.
D. L., primigravida. Slight disproportion.
Spontaneous delivery after trial of labour.
Cystogram taken at 1 to 2 fingers dilatation
after only 4 hours in labour. The head is
still above the pelvic brim and shows
posterior asynclvtism. The bladder base
and urethra are normal in position and

shape.

Fxc:. 6.

B. R., primigravida. Lover segment
Caesarean section after 16 hours in labour,
at which time there was evidence of foetal
distress, the cervix being only 3 to 4 fingers
dilated.
Cystogram after 14 hours in labour. Cervix
3 fingers dilated. The head is half through
the pelvic brim and the bladder base is
beginning to rotate forwards, producing fun-
nelling of the bladder neck. The vesico-
urethral junction has not lifted but has moved
a little towards the symphvsis pubis.
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typiulappeamnceearlyinlabour.
wi ﬂxebhddubucon;lwdwithalinejoining
mohmbmdudsymphy&wiﬂ:thehstpieee
oftbeacmmanduqurcvea:co-mthnljum:ﬁon.
Thclunduhuanhonrhglashapouitmv ;
modttuwwthemungpartabonudm
éymphydahbm s . 2 !

taken after 3 hours in labour, Mem-
bmnumptnred‘,cetvﬁ:rﬁngerdﬂated. - ;

Fic. 7. K. M., Primigravida, spontaneous delii)erj labour 24 hours. -
: - Babyg pounds 6 ounces.

_

() After 25¢ hours labour. Head high, membranes () Atter 7 bours Iabour. Head on

ineum, .
intact, os one finger dilated. Bladder and fully dilated, membranes rijtured. Delivery
urethra in normal position. effected 20 minutes after’&t‘l:is

Fic. 8. M. F., primigravida  Slightly contracted pelvis, but small baby

(5 pounds 7 ounces). No disproportion, spontaneous delivery
after 7% hours labour,

!




(a) After 2 hours weak labour pains. Cervix 1 finger (b) Antero-posterior view taken at the same time

dilated; membranes ruptured. The bladder base as (a).
is rotating forwards, bladder neck not displaced.

(c) After 19% hours labour. Cervix almost fully (d) Anterc;-posterio'r view taken at the same time

dilated. Head low in pelvis. Vesico-urethral as (c).
junction is funnel-shaped and has moved

behind the symphysis. Very little if any elon-

gation of the urethra.

Fic. 12. ]J. C., primigravida. Spontaneous delivery after 22 hours
labour. Baby 7 pounds 8 ounces.

s




(a) At onset of second stage. Cervix fully dilated, (b) A few minutes later, immediately before de.
head ¢ngaged. Bladder base and urethra still livery. Bladder neck displaced forwards and
in normal position. ) upwards.

3
(c) Immediately after delivery. Bladder base and (d) Another case, three hours after delivery.

urethra back to approximately normal position. Bladder base and urethra in approximately
. normal position.

Fic. 17. Mrs. F., multigravida. Easy, spontaneous delivery. Late and
rapid displacement of bladder.

ol
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(a) After 12 hours weak labm Membranes intact. (b) Aftt.:r 36 hours labour. Membranes ruptured.

Cervix taken up and 1 finger dilated. The head Cervix 3 fingers dilated. Foetal head has
is still high and the b base is in normal entered pelvic cavity. Base of bladder has now
position, the urethra joining it at right angles. rolled forwards and is in line with the axis of
Tendency to hour-glass shape of bladder is also the birth canal. The bladder neck has become
shown. funnel shaped and is displaced towards the sym-

physis, and is also lifted up. The latter change
is probably related to the straight sacrum and
cramped cavity of the pelvis.
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(c) After 41 hours labour. Cervix fully dilated,

* head lower. It subsequently became arrested
and had to be delivered with forceps. The
bladder neck has lifted and is practically at the
level of the top of the symphysis pubis This
illustrates complete displacement of the bladder
associated with mid-cavity dystocia.

* Fw. 1. D. E., primigravida. Slightly contracted pelvis. Head high at

term. Trial labour, mid-cavity arrest. Low forceps delivery
after 44 hours labour. Baby 6 pounds 4 ounces.



1) After 1 hour of labour. Foetal head engaged.  (b) After 15 hours labour. Head Ioivet. cervix 4

Membranes ruptured. Cervix 2 fingers dilated. fingers dilated. Very slight increase in rotation
Theheadistwo-t}xkdsthmughthebgimmd ofbla.dderbueb:tynochangeinposiﬁonot
the bladder base is commencing to lift, pro- bladder neck.

ducing slight funnelling of the vesico-urethral R

junction.

(c) After 19 hours labour. Head on perineum.
cervix fully dilated. Bladder neck now showing
typical funnel shape, but it has not lifted and is
only slightly dispiaced towards the symphysis.

Fic. 9. M. S., Primigravida. Spontaneous delivery after 21 hours
labour. Roomy pelvis with only slight displacement of
bladder. Baby 7 pounds 4 ounces.
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(b) After 12 hourg labour. h. ted,
me ruptured and foeta] ead at the outlet
with coccyx already tilted Bladder

Fie. 13. M. T., primigravida. Deep trangverse arrest of head. Roomy
cavity with only slight displacement of bladder neck. F orceps
delivery after 15 hours labour. Baby 8 pounds 8 ounces.
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(a) Atonset of labour; Weak pains. Membranes in-
tip of finger only. The bladder
and vesico-urethral junction are normal in
all respects. Foetal head still above the brim.

ro. E. P., primigravida.

(b) After 11!, hours labour, Membranes

cervix 4 fingers dilated, strong uterine coq.
tractions. The foetal head is now low in the
pelvis but is well moulded and thece to
be a ** tight fit.”” The bladder base urethrs
have rotated forwards, the bladder neck is foei..
form and has also lifted to some extent. How. |
ever, a pouch of bladder still remains behind-
the symphysis.

Slightly contracted pelvis, head high at

onset of labour. Trial labour, spontaneous delivery after 14
hours. Baby 8 pounds 2 ounces.

-y
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(a). After 14 hours labour. Cervix 2 fingers dilated, (b) After 20 hours labour. Cervix almast fully '.
membranes intact, widest diameter of foetal dilated. Head lower. Position of bladder necic jat
head has passed the brim. Bladder base rotated is unchanged, no elongation of the urethra. &
forwards and the bladder neck is funnel shaped. Spontaneous delivery after episiotomy 4 hours z i

It is displaced behind the symphysis but has later.

not lifted appreciably. t

Fie. 15. 1. C., primigravida. Spontaneous delivery after 24 hours i

labour. Baby 6 pounds 4 ounces.

A
e
b
5
.
Cystogram taken at the commencement of the !
second stage of labour. Cervix fully dilated. Mem- g
branes ruptured. The foetal head is still high and !
’ the bladder base and urethra remain undisturbed. g
Delivery wus completed two hours later. s 4y
Fic. 16. Mrs. H., multigravida. Spontancous delivery'.
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(@) After g hours slow labour. Cervix 1 finger (1) After 15 hours labour. Cervix 4 fingers dilated
dilated, membranes intact, head half through membranes intact, head low. Large pouch of
brim. Commencing rotation of bladder base. bladder behind symphysis. No apparent dis-

placement of bladder neck. !

(c) After 171; hours labour. Head on perineum
and visible at vulva. Bladder base fully

rotated, bladder neck fusiform but no uplift
of  urethro-vesical junction.  Spontaneous

delivery within half an hour of this cystogram.

Fi6. 14. N. R, primigravida. Spontaneous delivery after 18 ho
labour. Baby ; pounds 12 ounces.

In this series the catheter was removed, thus allowing more accurate
visualization of the shape and position of the bladder neck.

urs 4




) Aftex_' 9 hours weak labour. Membranes intact. (by

EAS finger After 20 hours h.buur Membwanes
b“e taken up and I dﬂatﬁ- Bhddu cel'Vix'3 ﬁnmdih“\!- The h'\“""“ :

o U
completely abave the brint. The Mudi: T

and neck in normal position,

remains in normal positicer amel altten ' 2

vesico-urethral junction: ix rather chw
smphyaig pubis, it has not liftad]

Fic. 18. M. L., primigravida. Contracted pelvis. Labour obstructed at
: the brim. Caesarean section after 22 hours in labour.  Baby
8 pounds 12 ounces. Posterior position.
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h) .ﬁ_ﬁz.i of X-ruy neggative

(8) The X-ray negative,

Fre. 19. R.S., 3-gravida. Two previous spontaneous deliveries of small
children. Contracted pelvis. Labour obstructed at the brim.

Delivery by Caesarean section,
Cystogram after 14 hours in labour. Cervix 3'to 4 fingers dilated.

Utcrus contracting very strongly and frequently, lower segment danger-*
ously thin. The foetal head is above the brim whilst the bladder base and
urethra remain in normal positicn.  No evidenee of displacement of hincletsr
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memmummum{m };; itz FREd . |
description ‘of the anatomical changes, but = G o . 957 X
;tmaynotbeontofplaoeheremdmcuss ceps would be | s for- §f
their bearings on some clinical ton which !
Somcfdmmmmvelongta thatm lsoftenhg[d theVleWthat(hc H
cephalo-pelvic dispropartion  urethra. is elongatey labour is thy -
observg'honoftheposxhonofthebladder catheter has to Is that g
during labour assists in assessing the out- i bemamdlmluc i

,’m&l‘hns;tnwdbysomethafabladda

hlghinthcabdomenandmbilityofﬂ;e §
pnhenttopassmnearegoodsxgns others
take the view that they ntean a*‘ hghtﬁt." ¥
Both thiese views need qualifying. If the dis- ¥
ortion is extreme and the head does not ¥

ngage, the bladder base and the bladder

~fpeck will remain in their normal position, L I ;

"no mattér what degree of cervical dilatation AER
.78 present. In such a case no disturbance WE
f micturition’ will occur. On the other | e
and the extreme displacement of the 3

r neck which may accompany cavity'

ﬁmxagoodagnmdm&mdmts E: |

ment of the head, a bad g
\&gnufthatxtfndim‘mthatﬁzehmntof i
JAavailable room has been reached.
? T hed"eVeIopmentOfnrmary‘ fistalae from N
Zpressure necrosis following difficult labours . b o
7 betouchedupon The site of these  loy ‘*

i{*ﬂrulttoexphmonthebamoftbemdely

;:llddviewﬂmtﬂlebladderslﬁtedabove forma
jable. One of the few writers who makes fo
iy point is Johnstone (1948), whose state- In :
'Wabontthedisplacementof&ebladder ups g
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part of thée head into the pelvis, simulating Symptom. The first is the fact that q g
the vaginal criteria of apparent engage- very little evidence of injury to the vagioht
vall can bDe demonctr- ad_ip ani ATt

ment, whereas in fact the greatest diameter > severl
of the presenting part is still above the cases of stress incontinence. The seeq - i H
brim. is the question of the existence and roje*%

the bladder sphincters. ne third 1g :.‘"L
d"n._. SOULE rarsed Wl.thin 1€ D2 oﬂf_‘:
by the sort of effort which causes stn :
: 0 €NCe as compared with the intrgl
In this context the important points seem vesical pressure of norm L muchinfon 3
to be that the upper end of the urethra is no ~Perhaps the matter of the intravesi: H "
displaced upwards to any extent in labour pressures may be best considered i
but that the bladder base is first rotated because the strength of the supports 2id R &

The relationship between the okanges in the
bladder and urethra and the development

-

of stress incontinence,

»

isplacement of the bla&det base 15 Tor- devise simple manometric measurementy

wards 1t cannot be that the cause o of the intravesical pressure in '
irmma women and in women complaining of stresy, .
n?cmmmrmm incontinence. The resting pressure of uring
th%_m the bladder is zero. This is the reasony |
have supposed. What would seem likely why it does not follow that a catheter .

is that '

is jon of the bladder passed before operation with the patient
base from its no orizontal position in lying prone. Decessarily empties the
the plane of the outlet to a vertical position bladder. In voluntary micturition - thy

3 its fascial investrment and’ par- i

pressure rises quickly to as much as 100 g
- to 200 cm. of water, but the rise withigh |~
effort such as a cough is nowhere nearthis | ;
_level, usually only a Iitile above zéfo: . |
Even a sustained paroxysm of coughing ' -

maintains the no pendicular attach- does not raise the intravesical presstite
ment of the u _bladder is Telt much more than 10 cm. of water.. Thig"
stre the m - means that the anatomical resistaiil

pélvic diaphragm maintains against the required to maintain continence aga
sudden rises of pressure accompanying casual stresses need not be very stron =
sudden efforts such as coughing is impaired ~ Ip regard to the nature and role of the |
because the fibrous attachments of the vesical sphincters in women the work of
muscle fibres are too lax. The problem of Denny-Brown and Robertson (1928) is-

By stress incontinence is of course a difficult again of great importance. Briefly ghess
gt one, and the view that it is due to a minor workers consider that ngmmm
R degree of relaxation of the investing fascia sphincter exists e role of the
¥ of the bladder neck needs consideration in & ure

light of three other aspects of this thrae, is not to aintain continence but to
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&penm@talﬁndmgsmthemt. Normal
on the zero pressure of
resﬂngbladderandtheapposxtmnof
ﬂlg_tssnamundthemeatus There is no
‘ﬂnntary or involuntary muscle mechan-
:.constantly on guard, all that is
gssary is a rwstnnoe su pcient—=to

=
i, p pSSure

nteract the qm small

"‘-- fort.- -
'1 ese CONSIUETAUONS th]'ow somg mt
. extent of the lesion necessary to
str&ss mconunence, lesion which,
welI known, is sometimes.quite mini-
'If the structures which normally
'5' ‘the female bladder neck are built
pwithstand a pressure only one-tenth that
pormal micturition we should not expect
themof:mposmgstrength. Such an
ment is borne out by anatomical dis-
-u of the bladder and urethra. It
“ ows . that when. these struchires

?

E
'3

";3*3'-:-.;% e

--”'.1.. Nce; No very ‘evidences of

arelﬂ:elytobeseen Itiso

eh a such
' perm floor is injured that we should |

%ﬁlsmttheaxmofthepmentpaperto

#iénce, but, the foregoing conclusions
ﬁ;ﬂld&emmshow that attempts at its cure
mnist aim at reconstituting a normally-
8!laped vesico-urethral junction’'in its right
Place on the plane of the outlet, that

t11'etl.'u'oplasty of any sort is unsound, and

discuss the operative. cure of stress incon-

jon is not nearly 3{(—
@mmmensurethan is made 1n the

: SUmRY
" I The movement of the bladder and
Weﬁn in labour was studied by a series

%
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of cystograms. Lateral views suggested

that:

(a) At the onset of labour the bladder
base and the urethro- vwal)unctmnareat
the level of a line joining the lower border
of the symphysis publs and the tp of the
sacrum,

(b) Dilatation of the cervix and thmmng
of the lower segment does not directly in-
fluence the position of the bladder base.

(c) As the presenting part descends the
bladder base is rolled up from behind for-
wards until is comes in linte with the urethra.
Both bladder base: and vesico-urethral
junction then move towards the symphysis.

(d)Intbenormalcasetherelsnotmuch
upward movement of the bladder neck, nor
is there significant lengthening of the
urethra. Part of the bladder just above the
bladder neck, which becomes funnel-
shaped as viewed from the side, nsually
remains beliind the symphysis.

(¢) The extent of the displacement of the
bladder and urethra depends largely on the

Pect fo- find gross physical signs of

relative sizes o and
Oy the pelvic cavity. When the cavify is

c:ampedandthemmxmd vxcarrestof

the € o the
137 top ofthe symphysxs pubis and
13 some a
a‘SEE of affairs may indicate the need for
delivery by Caesarean sect:on
2. Some of the ‘clinical implications of
these findings are discussed.

3. It is suggested that in cases of stress

incontinence the essential lesion is a failure
of the fascia inv

behind the urethro-vesical junction to re-

(R0 @)1 —

We are indebted to the other members of

the visiting staff of the Liverpool Maternity
Hospital for allowing us to make use of
some of their cases in this study.
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ADDENDUM.

The early part of this work was described
in a preliminary communication by one of
us (P. M.) made to the North of England
Obstetrical and Gynaecologlcal Society in
1945. The further investigations were
carried out in 1947 and early 1948, and
the results were submitted for publica-
tion in March 1949. During this period
HIKantorJEMﬂlerandJC
Dunlap carried out rather similar work,
which - they described at the Sixteenth
Annual Meeting of the Central Association
of Obstetricians and Gynaecologists,
Denver, in September 1948, and which was
published in the August number of the
American Journal of Obstetrics and Gyne-
cology, 1949, 58, 354. It is of interest to
note that these workers have also, and
independently, come to the conclusion that
the bladder base remains low in the
pelvis early in labour, and that its subse-
quent movement is governed by the descent
of the presenting part and not by the
dilatation of the cervix and lower uterine
segment,
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