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ON THE

PELVIC ARTICULATIONS IN PARTURITION,

&e. &e.

In the lower animals we find beautiful examples of the changes
taking place in the pelvie joints in the end of pregnancy. And
the intimate nature of these changes is most satisfactorily stu-
died in these animals, because in them it is comparatively easy
to procure specimens of the altered tissues at any period, and
still more so, because in many of them the changes are to an
extent far exceeding what is even found in the human female.
In illustration I may, at present, cite the changed condition
of the pelvis of the (;{uinea pig, and of the cow. In the former,
there takes place, at the time of parturition, a very considerable
separation of the pubic bones ; the ligamentous tissue stretch-
ing, in this small quadruped, to the extent of an inch, oreven
more. This enlargement of the pelvie circle, by separation of
the pubic bones, necessarily implies great relaxation of the tis-
sues on the anterior orinferior part of the sacro-ilac joint, and
freedom of motion in it. After parturition the pubic bones
again become closely united.

In the cow, the changes in the pelvic joints differ in some
important respects from those just deseribed as occurring in
the Guinea pig. In the latter, it has been stated that the most
notable change is the elongation of the ligaments of the sym-
physis pubis (nature in this way foreshadowing the operation
of symphyseotomy), and the separation of these bones giving
rise to corresponding motions in the iliac bones, analogous to
the abduction of the limbs. In the cow, on the other hand,
these movements are completely absent. The symphysis pubis
15 consolidated by bony union, and thus incapabﬁa of disten-
tion, and consequently the abduction of the iliaec bones is im-
possible. But, nevertheless, the changes in the cow’s pelvis are
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of greatimportance. They have lately been described by Pro-
fessor Barlow, of the Veterinary College®, and I had an oppor-
tunity of demonstrating them upon Mr. Barlow’s preparation to
the members of the Edinburgh Obstetrical Society. They con-
sist in an increased development of the large sacro-seiatic liga-
ments, which, from being of moderate thickness, and in a state
of tension in the non-pregnant cow, become much increased
not only in thickness, but also in length, and are thus made
slack and yielding. The tension of these ligaments tends to fix
the sacrum and consolidate it with the 1lia, and their relaxation
leaves it freer to move. Further to facilitate this motion, the
sacro-iliac joints, which in the non-pregnant cow are described
by Mr. Barlow as secured by a material closely resembling in-
tervertebral substance, now have the opposing bony surfaces
smooth and lubricated, and the surrounding fibrous ligaments
relaxed. DBy these changes the ilia become extensively mov-
able upon the sacrum (or vice wersd), in an antero-posterior
direction, the motions being analogous to those of flexion and
extension in the limbs. The final result of these changes and
motions 18 to enlarge the genital passages in this animal.

It has hitherto %een customary to regard the articulations
of the pelvis in man as virtually immovable, and to deseribe
in the female at the time of parturition cases where motion
evidently takes place as morbid in their character. But Mr.
Zaglas® has lately pointed out that in man there is distinet
motion of the ossa innominata in an antero-posterior direction,
or upon an imaginary line passing transversely through the
second sacral vertebra from one side to the other. In other
words, the sacrum may be described as having a nutatory motion
upon this imaginary transverse axis, the promontory of the sa-
crum advancing downwards and forwards, while its apex moves
in a contrary direction, and vice versd. In the downward mo-
tion of the promontory, which in the non-pregnant is to the
extent of about a line, the brim of the pelvis is diminished to
the same extent in its conjugate diameter, while the corres-
ponding upward motion of the apex of the bone to the extent of
about two lines puts the sacro-sciatic ligaments on the stretch,
and enlarges the dimensions of the outlet. By observations on
the living and on the dead subject, Mr. Zaglas has shown that
in the erect position the sacral promontory is not in the posi-
tion of greatest projection into the brim of the pelvis, but the
reverse, and consequently that the apex is in its forward posi-

* Monthly Journal of Medical Science, January, 1854, p. 83.
b Monthly Journal of Medical Science for Sept., 1851, p. 289,
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tion diminishing the outlet, and relaxing the sacro-sciatic liga-
ments.  When the body is bent forward, on the other hand,
the base of the sacrum 1s protruded into the brim, the apex
18 tilted upwards, the sacro-sciatic ligaments put on the stretch,
and the outlet of the pelvis consequently enlarged. These
movements take place ordinarily in both man and woman, but
in her they are of greatest interest and importance in the fune-
tion of parturition. Before entering on this part of the sub-
jeet, I shall first point out some peculiarities in the pelvic
articulations in woman, and describe the changes taking place
in them in the end of pregnancy.

The three large pelvic articulations present the followin
important peculiarities in regard to their mode of union :—Each
articulating surface of bone presents two distinet parts; the
one, comparatively smooth, covered with cartilage and only
partially united to its neighbour; the other, rough for the at-
tachment of very strong and numerous bands of fibrous and
fibro-cartilaginous tissue firmly uniting it to the corresponding
surface of its neighbour. The former surfaces form the ante-
rior and inferior parts of the sacro-iliac joints, and in the ske-
leton are known as the auricular surfaces. In the symphysis
pubis these surfaces form the superior and posterior parts of
the joint. Interposed between the investing cartilages at these
parts is a synovial bursa. It is on these surfaces that the arti-
cular motion is most free, the ulterior advantages of which, in
the physiology of the erect position, &e., this i1s not the place
to demonstrate®.

Mr. Zaglas points out that on the os innominatum we may
divide the entire articular surfaces into four parts. The two an-
tero-inferior of these correspond to what 1s called the auricular
surface, and are inclined to one another at an angle which looks
outwards, and forms a ridge inwards. The two posterior supe-
rior surfaces (which are separated by a large mass of fibrous
ligamentous tissue from the correspondingsurface ofthe sacrum)
are inclined to one another at a similar angle; and there 1s
accordingly a crooked ridge running between the four surfaces
in a direction from the spine to the symphysis. Taking the
four surfaces, however, in another relation, it may be seen that
the two posterior superior surfaces are separated from the two
anterior inferior by a groove (running nearly parallel with the

i Tn a specimen I exhibited to the Obstetrical Society there is a double synovial
bag in the symphysis pubiz.  This joint was removed from a virgin about eighteen
vears of age.  For a fuller exposition of these anatomical points see the Traité des
Accouchements of P. A. Dubois; also Mr. Zaglas’s Observations on the Symphysis
Pubis, in Monthly Journal for Nov., 1851, p. 459,
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axis of the sacrum), and are inclined to them at an angle which
looks inwards. The consequence of this arrangement is, that
while some motion is permitted, any tendency to displacement
is entirely obviated, so long as the innominate bones are retained
i a due degree of proximity by the pressure on the acetabula,
and by their ligaments®, But besides these just remarks on
the general arrangement of the whole joint, it is important to
notice another striking peculiarity always observed, and fre-
quently in a very marked degree. This consists in the existence
upon the posterior articular surface of the ilium of a bony pro-
minence of irregular outlines, but frequently assuming the form
of a solid projecting angle. This projection is found to cor-
respond to a distinct cavity on the opposed surface of the sacrum,
which is, in some of its functions, analogous to a cotyloid cavity.
For, upon these parts (which are generally on a level with the
upper part of the second bone of the sacrum) the motions of
the ilia must take place; and whilst they will offer no absolute
resistance to the motions of the ilia upon the sacrum analogous
to flexion and extension in the limbs, they will, like the general
arrangement of the entire articular surfaces of the articulation,
prevent the slipping upwards or downwards of the one bone
upon the other, motions which would necessarily prejudice the
security of the erect position.

In the latter half of pregnancy the soft tissues contribut-
ing to form the pelvie joints are invariably, or almost inva-
riajhlj.r, found softened as if by serous infiltration ; and the joints
are consequently relaxed. All anatomists and obstetricians®,
who have paid attention to thissubject, agree in this statement.
The softening of these tissues is generally accompanied by their
increase in thickness, a change which will in itself have, as a
necessary consequence, the separation of the bones, and the
enlargement of the pelvie cirele. And I have no doubt that
this favourable circumstance, together with others connected
with the motions of the joints to be presently discussed, forms
an lmportant part of the explanation of some cases of delivery,
by a simpler operative procedure than was predicted to be ne-
cessary. Indeed, the experiments of MM. Giraud et Ansiaux®
seemed to them to show that in contracted pelves this change
in the joints takes place to a greater extent than in well-formed
pelves. In some cases the thickening of the tissues goes on to
quite an extraordinary extent. Boyer states that in one case

& Sec Report of the Physiological Society, Ioe. cit.

b See Burns” Principles of Midwifery, p. 8; Velpeau, Traité des Accouchements,
Bruxelles, p. 122 ; also Morean, Traité des Accouchements, tom. i. p. 40,

¢ Jacquemier, Manuel des Accouchements, tom. ii. p. 476.
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he found the sacro-iliac joint separated to the extent of half an
inch ; Chaussier found the symphysis pubis separated still more
in an easy labour, and Madame Boivin asserts that she sometimes
found the pubic bones separated to the extent even of an inch.
In some cases, as in those of Smellie, Diemerbroek, and Den-
man, the separation appears to have taken place chiefly during
the course of a difficult labour.

But although there can be no doubt as to the thickening
and softening of the tissues forming the pelvic joints, there is
great difference as to their capability of motion. In this country,
mdeed, most authors seem to think that motion in these joints
in pregnancy 1s always to be considered the result of a morbid
process. This opinion is, without doubt, erroneous, although
there are observed not unfrequently cases where the natural
relaxation of these joints increases to such an extent as to in-
terfere with the function of progression®.

The observations which I have already made upon the
movements in the pelvic joints in the non-pregnant set aside
at once all the arguments adduced to show that there is natu-
rally no such mobility in pregnaney, and that when movements
are observed in these joints a morbid condition exists. Found-
ing upon what has just been stated as to the condition of the
ligaments of the pelvic articulations in the latter part of preg-
nancy, we can, without difficulty, assert that at that time the
pelvic bones enjoy freer and more extensive movements than
at other times. In very numerous cases scattered through
obstetric literature, where these joints have been examined
after delivery, authors have described the mobility of these
articulations, sometimes, indeed, as being to a very great extent.
In addition, cases are not very unfrequent where these move-
ments, either from their freedom and extent, or from their
causing pain, attract the attention of the patient and physician.
They are then sometimes easily perceived on making the proper
examinations.

The movements which occur may be described as consisting
in the elevation and depression of the symphysis pubis, the ilia
moving upon the sacrum; or if the sacrum be regarded as the
moving bone, it describes a rotatory motion upon an imaginary
transverse line passing through the second bone. By the ele-

* Some extracrdinary observations have been made by obstetricians in regard to
certain motions of these bones in difficult labours, and under the influence of the
pressure of the presenting part. For instance, Madame Lachapelle mentions a case
where one ilinm became dislocated forwards upon the sacrum, so as to enlarge the
oblique diameter of the pelvis, through which the head was passing. Others have
deseribed a similar dislocation of both bones simultaneously.
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vation of the sym iah ysis pubis (or nodding forwards of the pro-
montory), the angle of inclination of the pelvis is lessened, and
the conjugate diameter of the brim of the pelvis is diminished
to the extent of one or even two lines; the corresponding dia-
meter also of the outlet is increased probably about twice as
much. This different ratio of the EI'IEECI;S of the motion upon
the brim and outlet results from the fact of the centre of motion
being much nearer the promontory than the apex of the bone.
The promontory, - therefore, will deseribe an arc of a smaller
circle than the apex.

That the alteration of the dimensions of the brim and outlet
by these movements is not insignificant, but the reverse, is a
proposition which every obstetrician will confirm. It only
remains, then, to be observed how these alterations correspond
with the phenomena of the progress of the child in parturition.
Now it has been already stated, that in the erect position the
brim of the pelvis is in its enlarged condition, the symphysis
pubis being then depressed, while the outlet is correspondingly
contracted. Now in the course of the first stage of labour,
while the head 1s pressing into the brim, the human female 1s
generally standing, sitting, or lying on her back, or in an easy
position. But as soon as the head has descended into the
pelvis and impinged upon the sensitive vagina, then foreing
efforts accompany the pains. These forcing efforts consist, in
great part, of powerful contractions of the anterior abdominal
muscles, the effect of which, especially the action of the two
recti muscles, will be to tilt up the symphysis pubis, thus throw-
ing the promontory forwards, contracting the brim, and enlarg-
in% the outlet, and diminishing the angTe of inclination of the
pelvis. To all these changes the position usually assumed by
the female in the second stage of labour will contribute. For
it has already been stated, that the simple bending of the body
forwards has for its effect the tilting upwards of the apex of
the sacrum and enlarging of the outlet. And it is a curious
fact, that a woman in her forcing pains, in the second stage, 1s
found to draw up her legs, and Ié;eml her body forwards, thus
inducing changes in her pelvis which facilitate the advance of
the child in that stage.

The motions of the pelvie bones, which we have been de-
tailing, agree exactly with those which take place in the cow
in parturition. In that animal the first effect of each pain is
to elevate the tail, and thus enlarge the outlet for the escape
of the calf.

The mechanism we have just been describing in the human
female is analogous to that which we have previously shown
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to occur in the pregnant and parturient cow. The changes
which occur at the time of labour in the Guinea pig find their
analogues in the altered conditions of the symphysis pubis in the
human female. But in her they are only to a small degree
comparatively. It is important, however, to remember, that
in this joint the thickening of the ligaments is generally more
apparent than in the sacro-iliac joints. The distention of the
pubic ligaments will be easier in the recumbent than in the
erect attitude, which last implies strong compression of the
tissues of the joint by the pubic bones. Moreover, the sepa-
ration of the thighs, which 1s habitually practised at the latter
part of a labour, will favour any possible slight separation of
the pubic bones, especially if the mternal femoral muscles are
in a state of contraction while the thighs are apart. Indeed,
the study of the whole subject illustrates beautifully how nature
leads the human female in the act of childbirth to assume po-
sitions and make exertions which are necessary for perfecting
the mechanism of the process.

There is another source of information as to the state of the
pelvic joints, especially the sacro-iliac, namely, the results of
section of the symphysis pubis, an operation which appears to
me to have been prematurely abandoned. In the performance
of this operation upon the living female in order to aid in de-
livery, it has been found that the pubic bones can be separated
to the extent of from one and a half to two or even three inches,
without any damage to the sacro-iliac joint, or with the result
of merely lacerating the capsular fibres of the anterior part of
the articulation. In many of the cases the pubic bones, after
the division of the symphysis, seemed to part from one another
with resiliency, as1f their union counteracted some force tending
to separate them. This phenomenon admits of two explana-
tions: either by attributing it to the weight of the limbs actin
upon the acetabula, or by ascribing it to the elasticity of the
great mass of elastic fibrous tissue in the posterior and upper

arts of the sacro-iliac articulation, which 1s not resisted by the
ifferent mode of union in the anterior and lower part of the
joint as already described. In the pelvis of the male and non-
regnant fema{a, when this operation is performed after death,
1t 1s found that a separation of from one, in some cases, to even
two inches can be effected without injury. These factsillustrate
the relaxation of the sacro-iliac joints at the end of pregnancy.
They are, however, perhaps of more importance in regard to
ﬂ}'mphgsentnmy, as showing the amount of separation that may
be produced without injury. DBut the dread of injury is pro-
B
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bably, in the main, a groundless fancy ; for we know that to de-
stroy the sacro-iliac joint, after section of the symphysis pubis,
it is necessary to use great force, a circumstance which 1s, in
itself, the best guardian of the safety of the joint.

The operation of symphyseotomy, as reintroduced to the
]Jl*ﬂfeasinn in 1768 by MM. Sigault and Le Roy, is one which
1as, with justice, been condemmned. But the jealousy of the
Academy of Surgery, which discountenanced M. Sigault’s ope-
ration at the first, led the members, after the subsidence of
the excitement produced by its first and only occasional suc-
cesses, to repeat their condemnations ofit, and prevented its ob-
taining a fair consideration. It yet remains to be seen whether
the operation, as more broadly proposed, long before Sigault,
by Severin Pineau, may not be one which is destined to have
a small place among the operations of practical midwifery, de-
voted to saving the life of the unborn child. In this country
the operation received, after its proposal by Sigault and Le
Roy, the high sanction of W. Hunter and ]genman, so far as
its own peculiarities were concerned. But they, at the same
time, showed that it could be of very little, if any, service, in
the cases for which it was proposed, namely, those of extreme
pelvic distortion where Cesarean section would otherwise be
required. In this condition matters have been allowed to rest.
British obstetrie authors have loaded the operation itself with
calumnies which are quite unfounded, and raised difficulties
about 1t which are suflicient to deter a superficial inquirer from
its consideration.

There is every reason to believe that the operation, in it-
self, 1s one of slight danger at the time, or even ulteriorly, if
compared with the dreadful results of craniotomy and Ceesarean
section. For the latter operation it can very seldom be a sub-
stitute. But it remains to be seen whether the former, namel
craniotomy, may not in some cases be superseded by it. There
1s every reason to think that the operation would be much less
dangerous to the mother than craniotomy, even with the allow-
ance of great freedom in the selection of cases; and it would
give a chance of saving the child, whose life is necessarily
compromised by that proceeding. Moreover, the operation
might probablgl,' be simplified by adapting to it the subcu-
taneous method.

I conclude these remarks with the following quotation
from the most esteemed author in British obstetries, whose
name and influence have contributed greatly to the neglect
into which the operation has fallen :—
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“ It 1s proved,” he says, “in the first place, that some en-
largement of the capacity of the pelvis is actually obtained by
dividing the symphysis of the ossa pubis.

‘ Secondly, that the evils which have followed this ope-
ration have been very much occasioned by its being performed
unskilfully, or by injudicious endeavours to increase that en-
largement of the capacity of the Felvis beyond the degree which
naturally follows the division of the symphysis.

¢ Thirdly, that many women wl{o l?mve undergone this
operation have recovered; though of those who recovered,
many suffered very serious complaints for a long time, or for
the remainder of their lives.

“ Fourthly, that some children were born living when this
operation was performed.

““ We may, therefore, presume to say that if a case could
be so precisely marked that there should only be a deficiency
of just so much space as would be supplied by the simple divi-
sion of the symphysis, the operation might i that particular
case be considered.

““ We may also say, that this operation is not so certainly
fatal to those women on whom it may be performed as the
Caesarean operation; nor so certainly destructive of children
as that of lessening the head.

“ We may, then, be allowed to suppose a case, and such a
one 1s more than possible, in which a person of very high rank,
the life of whose child might be of the greatest public impor-
tance, could not be delivered without the destruction of the
child, or her child be preserved butby the Casarean operation
at the expense or great hazard of her life; and that she, through
human frailty, might refuse to submit to the Czsarean operation,
yet the great interests and policy of the nation might forbid the
destruction of the child. Of course both the mother and child
would be inevitably lost. Should such a case occur, which,
as I said before, is more than possible, then the section of the
symphf(sis of the ossa pubis mightbe proposed and performed, as
it would in some measure meet both these interests; being less
horrid to the woman than the Ciesarean operation, and, instead
of adding to the danger, give some chance of preserving the
life of the child.”

This testimonial from the eminent and sagacious Dr. Den-
man is the more extraordinary, as he is an author who joing
strongly in the cry against the operation, and expressly says,
in regard to the above passage quoted from his own work on
Midwifery, that he does not * mean to insinuate a wish or
advance an argument in favour of this operation, in the cases
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for which 1t was originally proposed, or any other which can
be imagined.”

The last paragraph of the passage just quoted gives in few
words a general notion of the cases to which this operation may
yet be a aFted. But 1t must be remembered that, in our day,
a section of this class of cases has already been provided with
a suitable treatment in the operation of premature labour; an
operation, however, whose use is not inconsistent with the
simultaneous use of symphyseotomy.




