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INTRODUCTION 

I N a previous paper,l after reviewing 
briefly the Iack of value of the other 
Iigaments as supporting structures to 

the uterus, it was shown by histoIogic 
section on autopsy and operative materia1, 
that there was no Iigamentous tissue in 
the base of the broad Iigament around or 
near the uterine vesseIs and, extending 
from the uterus out to the IateraI peIvic 
waI1, as described in some texts under the 
name of the Mackendrodt, the cardina1, 
or the utero peIvic Iigaments. 

It was shown that the uterus cannot 
depend for support on any structures to be 
found in the base of the broad Iigament, 
any more than it can on any other and a11 
the tissues to which it is attached. There- 
fore the expIanation of the deveIopment of 
proIapse of the uterus can no Ionger 
incIude a consideration of these so-caIIed 
Iigaments. There remain onIy two other 
possibIe causative factors : ( I) pressure 
from above, both intra-abdomina1 and 
intrapeIvic, and (2) Iack of support from 
beIow. If attention is directed onIy to 
the descent of the uterus it is very IikeIy 
that, as has happened in the past, much of 
importance wiI1 be missed because the 
descent of the uterus is mereIy one symp- 
tom of an underIying Iesion. Attention 
shouId be focused on the fact that there 
is a bony outIet at the bottom of the 
peIvis and that unIess some adequate 
means for cIosing it is provided, the 
viscera1 contents of the peIvic and ab- 
domina1 cavities wiI1 be extruded by the 
combined forces of gravity and intra- 
abdomina1 pressure. 

The bony outIet is compIeteIy cIosed 
by the Ievator ani muscIe excepting in its 
anterior median portion. Here there is a 
deficiency for the passage of the urethra, 
vagina and rectum, caIIed the peIvic floor 
aperture. It is this aperture caused by a 
deficiency in muscuIature about which 
the whoIe probIem of proIapse centers. If 
there were no such deficiency, there 
never couId be any proIapse. ManifestIy 
then, knowIedge of how that aperture is 
normaIIy kept cIosed wiI1 furnish an 
important aid in the eIucidation of the 
probIem of the proIapse mechanism. 

The continued teaching that the peIvic 
aperture is normaIIy cIosed by fascia1 
structures, the integrity of which prevents 
proIapse, betrays an utter disregard of 
accurate anatomica1, physica and patho- 
Iogical data which have been separately 
accumuIated over a Iong period of years. 
With IogicaI appIication of the data a 
soIution can be evoIved which is in 
accord with a11 known facts, is not theoret- 
ica1, or supposititious, and offers in turn, 
a sound expIanation for the mechanism by 
means of which proIapse is prevented 
normaIIy. 

CLOSURE OF BONY OUTLET 

The bony peIvic outIet is diamond 
shaped. The contents of the peIvis are 
prevented from being extruded through 
the outIet by a muscuIar hammock con- 
sisting of the Ievator ani and the coccygei 
muscIes which compIeteIy cIoses the bony 
outIet except for a sIight deficiency an- 
teriorIy in the median Iine. 
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The Ievator ani arises from the pubis 
about 34 inch from the middIe of the 
symphysis, from the fascia covering the 
obturator internus muscIes (the so-caIIed 
“white Iine”) and from the ischia1 spines. 
These fibers pass backward and inward 
obIiqueIy, the anterior running more di- 
rectly backward and the posterior ones 
more nearIy inward. They are inserted 
into the anococcygea1 raphe or Iigament 
and into the coccyx and termina1 part 
of the sacrum. The anterior free margins 
of the Ievator ani form the Iateral bound- 
ary of the peIvic floor aperture, the 
deficiency in the peIvic floor. The pubis 
forms the anterior boundary and the 
junction of both Ievators form the pos- 
terior boundary of the deficiency. The 
posterior margins of the Ievator ani overlap 
the anterior free margins of the coc- 
cygeus whiIe the posterior free margins 
of the coccygeus overIap the small sa- 
crosciatic Iigaments. Excepting for the 
deficiency anteriorIy in this muscuIature 
the opening of the bony peIvic outIet is 
perfectIy cIosed by these muscIes. Through 
this deficiency the urethera, the vagina 
and the rectum gain an exit to the surface 
of the body. This aperture situated medi- 
aIIy and anteriorI!: just behind the pubic 
arch is obviousIy a necessity. 

If this peIvic fIoor aperture remained 
open constantly the peIvic viscera wouId 
be in danger of extrusion not onIy because 
of the force of gravity but aIso because 
of the continuous variation in intra- 
abdomina1 and intrapeIvic pressure (caused 
by the contractions of the diaphragm and 
the abdomina1 waII by coughing, sneezing, 
straining, etc.) which wouId constantly 
compress and force the peIvic viscera out. 
There must exist some mechanism which 
wouId be abIe to keep this peIvic fIoor 
aperture adequateIy cIosed to counteract 
the extruding force of this pressure and 
yet provide for the occasiona passage 
through the aperture of the contents 
of the three canaIs which traverse it. It 
must therefore be both resistant and 
elastic. ConsequentIy, it is inconceivabIe 

that such a cIosure-mechanism could 
consist of fascia1 structures which are 
inherentIy dense and unyieIding or eIse 
have no supportive vaIue at all. CertainIy 
no fascia1 structures whether dense and 
firmIy resisting or Ioose and yielding couId 
be adaptabIe to the requirements placed 
upon this aperture of both closure and 
reIaxation for the passage of \-isceral 
contents. 

It has been the opinion of man>- that 
the peIvic fascia which forms a contmuous 
sheet varying in density in certain posi- 
tions, is the chief support of the peIvic 
viscera against ordinary conditions of 
pressure. Studies indicate quite definiteIy 
that the deveIopment of the fascia1 sheath 
of muscIes depends on the functiona 
activity of the muscle. The anaIogy which 
has often been drawn between the value 
of the fascia1 support of the abdominal 
waI1 and the fascia1 support of the peIvis 
is not based upon proper premise. The 
fascia1 support of the abdominal waI1 is 
not a fascia1 investment of muscle; it is 
an aponeurosis of origin or insertion of 
muscIes. The individua1 muscles have 
their own fascia1 coverings, but the ap- 
oneurosis of the external obIique muscIes, 
for example, is a very dense, highIy resistant 
broad tendinous fibrous tissue sheet which 
forms the insertion of the muscle. The 
fascia1 sheath of the muscIes of the 
abdomina1 waI1 is very much more deIicate 
than any aponeurotic continuation of any 
of the muscIes of the abdomina1 waI1. 
Such aponeurotic membrane cannot be 
compared to the very much more delicate, 
thinned-out, and Iess resistant fascia1 
sheath of the peIvic Boor muscuIature as a 
restraining factor in the prevention of 
proIapse. Goff 2 demonstrated very cIearIy 
that in the rectovaginal and the vesico- 
vagina1 septum, the onIy tissue which can 
be found which might be caIIed a fascia1 
structure is a Ioose areoIar connective 
tissue. This cannot be dissected as an 
individua1 Iayer. Thus there is no fascia 
other than this Ioose areoIar tissue avaiI- 
able for use in the surgica1 correction of 
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either cystoceIe or rectoceIe. This has been 
corroborated by me. l 

Instead of fascia, however, there is a 
muscuIature which, with the exception 
of the anterior pubic arch, compIeteIy 
circIes the peIvic floor aperture and the 
three canaIs which pass through it. This 
muscuIature, when intact, is capabIe of 
increased contraction and great reIaxation 
and forms a very efficient cIosure-mecha- 
nism capabIe not onIy of preventing the 
extrusion of abdomina1 and peIvic viscera, 
but aIso of permitting the proper passage 
of viscera1 contents from the peIvis to 
the exterior. Let us now carefuIIy consider 
how it effects the cIosure of the peIvic 
floor aperture. 

This muscuIature, in the region of the 
peIvic floor aperture consists of two dis- 
tinct parts, the pubococcygeus and the 
puborectaIis. The former, is more or Iess 
in the same pIane as, and continuous 
posteriorIy with, the remainder of the 
peIvic floor muscuIature, the iIeococcygeus 
and the coccygeus. The Iatter, the pubo- 
rectaIis, is pIaced just beIow this in a 
different pIane entireIy. Both arise from 
the pubic bone, their innermost border 
reaching so near the symphysis that the 
distance from the inner edge of the muscIe 
bands of one side to that of those on the 
other is I inch. The upper, the pubo- 
coccygeus, passes backward, inward in a 
gentIe curve and sIightIy upward to be 
inserted into the anococcygea1 raphe and 
coccyx forming with its feIIow of the 
opposite side a v-shaped muscIe. The 
apex of this v is at the coccyx whiIe the 
diverging. arms form with the pubis the 
upper part of the peIvic floor aperture. 
The Iower, the puborectaIis, passes back- 
ward by the side of the vagina and rectum 
but instead of being attached to the 
coccyx or anococcygea1 raphe turns around 
the anorecta1 junction and becomes con- 
tinuous with the corresponding muscIe 
Iayer of the other side. The two muscIe 
arms together form a u-shaped muscIe, 
the Posterior Commissure of Which Is Not 
Tendinous or Fibrous but Continuous Stri- 

ated Muscle Lying Free in Loose Fatty 
Connective Tissue. At this point the pubo- 
rectaIis Iies above the IeveI of the super- 
ficia1 perinea1 muscIe but beIow that of 
the main part of the peIvic fIoor muscuIa- 
ture. Its muscIe arms extend forward to 
just above the anterior border of the 
pubic arch and form with that part of 
the arch between the points of origin the 
Iower and more important part of the 
peIvic floor aperture. It must be remem- 
bered that unIike the pubococcygea1 muscIe 
the puborectaIis has no posterior attach- 
ment either to the anococcygea1 raphe, 
the coccyx or to the sacrum. (Figs. I, 2.) 

When muscIes contract they shorten in 
the Iong diameter and thicken transverseIy. 
If they have bony attachments at both 
ends, resistance to the shortening resuIts 
in increased tension of fibers. In the case 
of the pubococcygeus, a biIatera1 muscuIa- 
ture having bony attachments at both 
ends is so arranged because of its gentIe 
curve that between the two symmetrica 
parts there exists an aImost eIIiptica1 space. 
Contraction of such muscuIature with its 
consequent thickening gives rise to a 
diminution in the width of the space. 
Thus, the peIvic ffoor aperture is dimin- 
ished in its transverse diameter when that 
muscIe contracts. This contraction resuIts 
in a biIatera1 occlusion of the visceral canaIs 
pIaced in the median Iine between the two 
symmetrica arms of the muscuIature. It 
has been definiteIy shown that the rectum 
is constricted in this way.3 

The resuIt of the contraction of the 
puborectaIis is entireIy different. It was 
emphasized previousIy that it has a bony 
attachment anteriorIy but no tendinous 
or bony connections posteriorIy. When it 
contracts, there is no bony resistance to 
shortening in the IongitudinaI diameter 
and the posterior commissure of this 
muscIe is puIIed forward towards the pubic 
arch. In its forward advance it puIIs the 
rectum forward at its fIexure and in so 
doing pushes the vagina firmIy against the 
pubic arch. In this way it acts as a very 
efficient sphincter mechanism for closing 
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the pelvic Aoor aperture, thus compressing 
and cIosing the two visceral canaIs, the 
vagina and rectum. Budin has shown that 

If this aperture were \-et-y large its 
cIosure wouId be very difficult but its 
anteroposterior diameter measured from 

3 
Frc:. I. hluscular closure of bony pelvic outlet. I, 

LatcraI portion of levator ani. Z, Pubococcygeus por- 
tion of Ievntor ani. 3, Pelvic floor aperture where a 
dcficicncy in musculature exists. 

a cylinder of wax inserted into the vagina 
durmg voIuntary muscuIar reIaxation re- 
ceives a very marked circuIar impression 
upon the forcefu1 voIuntary contractions 
of the muscIes of the peIvic floor. AIthough 
the impression is most marked in the 
antero-posterior direction, particuIarIy on 
the side toward the pubic arch, the IateraI 
indentations are quite definite. The marked 
indentations of the wax mode1 are evidence 
not onIy of the sphincteric cIosure of the 
vagina but aIso and more important they 
are further evidence of the vaIue of the 
contraction of the puborectalis muscIe 
as a means for cIosure of the peIvic floor 
aperture by the forward advance of the 
posterior commissure of the muscle. Even 
when the externa1 sphincter has been com- 
pIeteIy lacerated the retention of soIid feces 
within the rectum is made possible by the 
contraction of the puborectahs portion of 
the levator ani muscIe. Its sphincteric 
action in closing the vagina plays an 
important part during coitus, sometimes 
causing imprisonment of the penis within 
the vagina. Such cases have been described 
6~. HiIderbrandt,: Budin and others. 
Duickinson” has noted the particuIarIy 
good deveIopment of this muscIe in erotic 
women. 

FIG. 2. ,LluscuIar closure of pelvic Iloor. I, Pubo- 
rectaIis muscle at a lower plane than puI~ocwcygcus 
and having no bony attachment posteriorly. 2, Kcc- 
turn. 3, Vagina. 4, Urethra. 

the midpoint of the summit of the pubic 
arch at the symphysis to the posterior 
wal1 of the anorecta1 junction is about 1?4 
inches. At first this seems grossly under- 
estimated, but carefu1 examination reveaIs 
it to be an accurate measurement. It must 
be remembered that this aperture is not a 
patent foramen with no contents. On the 
contrary it is compIeteIy fiIIed by the 
tissues forming the urethra, vagina and 
rectum. That these structures do not faI1 
out is due to the fact that circumferentiaIIy 
they are encIosed by or adherent to the 
muscIe bounding the aperture. HenIe7 has 
shown that the non-striated muscle of the 
rectum and vagina interweave with the 
striated fibres of the puborectaIis. Further- 
more, these three viscera1 canaIs are 
adherent to each other and their mechnni- 
ca1 presence reduces the size of the peIvic 
floor aperture so that it reaIIy exists onIy 
potentiaIIy during the resting stage. 

SUPPORT OF THE PELVIC VISCERA 

There is no free space in the pelvis. The 
entire pelvis is occupied by viscera. Each 
viscus possesses voIume and aIthough it 
may be deformabIe it is incompressabie. 
The thoracic diaphragm and the anterior 
abdomina1 muscuIar waIIs are continuaIIy 
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in apposition with the viscera contained 
within the abdomina1 cavity and con- 
stantIy compress them as a resuIt of their 
muscuIar tonus. This produces a pressure 
amongst them which is transmitted to the 
pelvic viscera and causes the Iatter to press 
against each other and in addition upon 
the waIIs and floor of the peIvic cavity. 
Since the bony peIvis is unyieIding, the 
continuous changes in voIume of some of 
the peIvic viscera must be made at the 
expense of other organs. 

Concomitant with breathing, coughing, 
sneezing and straining movements, changes 
constantIy occur in intra-abdominaI and 
the intrapeIvic pressure to which the peIvic 
viscera are subjected. This pressure, ex- 
erted upon the viscera in a11 directions but 
especiaIIy so in a downward direction 
wherein it is increased by the force of 
gravity, tends to cause their protrusion 
from the peIvis. This forms one component 
of a deIicateIy baIanced mechanism. The 
intact muscuIature of the peIvic floor, 
operating as aheady described, is the onIy 
resistant power so pIaced as to be capable 
of preventing such extrusion and it con- 
stitutes the second component. The inner- 
vation of the muscuIature aIIows for rapid 
reff ex accommodation by contraction and 
reIaxation to changes in intra-abdominat 
and intrapeIvic pressure. 

The pubococcygeus muscle is present 
in four-Iegged animaIs. There is no pubo- 
rectalis muscle in such animaIs. In them 
the rectum is flattened IateraIIy by the 
two pubococcygeus muscIes, the free 
borders of which stretch between the 
symphysis pubis and the mid-Iine of the 
root of the tai1, and in them the rectum 
runs a straight course. As a resuIt of the 
assumption of the erect posture the pubo- 
rectaIis muscIe was evoIved, to provide a 
compensatory mechanism to controI the 
increased intra-abdomina1 pressure which, 
unobstructed, might bring about an ex- 
trusion of the peIvic viscera. 

Examination of the puborectaIis in the 
dissecting room where it is seen in a 
distinctIy atrophic state is partiaIIy re- 

sponsibIe for the oId idea that it can have 
very IittIe vaIue as a restraining inffuence 
in the peIvic ffoor diaphragm. To properIy 
appreciate that it exists, Iives and reaIly 
functions, however, it must be studied in 
the Iiving subject. This is best done in 
corpuIent or pregnant women in whom 
there has been a rise in intra-abdomina1 
and intrapeIvic pressure which is foIIowed 
by an adaptive hypertrophy of the muscIes. 
In a weII-deveIoped primagravida, this 
muscIe can easiIy be paIpated as a tense 
mass of tissue constricting the finger 
against the pubic arch and it can be 
traced aIongside the vagina, from its 
pubic origin backward. On simuItaneous 
recta1 examination with the other hand it 
can be perceived to come from beside the 
vagina backward by the side of the rectum 
and then inwards behind and around the 
anorectal junction posteriorIy where it 
becomes continuous with a simiIar mass of 
tissue on the other side. This in turn can be 
foIIowed forward to the pubic bone of the 
other side. It Iies at a higher IeveI than the 
externa1 sphincter of the anus. Straining 
movements on the part of the individua1 
during examination wiI1 cause a marked 
contraction of the muscIe. This wiII force 
the fingers against the pubic arch. It is 
readiIy distinguishabIe from the super- 
ficia1 muscIes which are inserted into the 
perinea1 body. If it be picked up between 
the finger and thumb, it can be feIt to 
harden, that is, to contract on coughing 
and straining. This contraction which is 
feIt is Iive muscIe function and not passive 
fascia1 action to which so much importance 
has previousIy been Iaid. 

Thus the conception is estabhshed that 
the peIvic floor aperture is cIosed by a 
Iiving muscuIar mechanism. The associa- 
tion between increased abdomina1 pressure 
and contraction of the circular muscuIa- 
ture surrounding the peIvic floor aperture 
can be voIuntariIy interrupted as for 
exampIe during defecation but unIess 
conscious dissociation is created the muscIe 
contracts refIexIy as a protective mechan- 
ism against extrusion of contents of the 
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peIvis or of the canaIs running through the 
peIvic floor aperture. 

In a standing position, the peIvic floor 
aperture is in the most dependent portion 
of the peIvic cavity and might seem to be 
most disadvantageousIy pIaced. Such posi- 
tion wouId invite the assumption that in 
prolapse it is the weight of the individua1 
organ pIus the effect of gravity which 
causes the extrusion. This, however, is not 
true because the patient suffering with 
prolapse, after reposition of the organs, 
even pIaced in the IateraI position, can 
voIuntariIy, by bearing down, extrude the 
pelvic organs from the peIvic ff oor aperture. 

Considering the position of the pelvic 
floor aperture in reIation to the transmis- 
sion of increases of intra-abdomina1 pres- 
sure to the peIvic cavity, it wouId at 
once seem that the aperture is pIaced 
in the most advantageous position against 
proIapse. A sagitta1 section of the body 
shows the outIine of the abdomina1 cavity 
to be pear-shaped with the Iarge end 
uppermost. The posterior waI1, consisting 
of the psoas muscIe and the fat pad, is 
inclined backward from berow upward 
at an angIe of about $0’ and it forms a 
padded sheIf which heIps to support the 
organs of the upper abdomen. Pressure 
from above wouId be directed not down- 
ward in a straight direction but downward 
and forward toward the anterior abdominal 
waI1 at an angie of about 50“. It wouId 
strike the anterior abdomina1 waI1 at its 
Iower portion whence it wouId be re- 
Betted backward toward the sacra1 hoIIow. 
(Coughing produces marked buIging of 
the anterior abdomina1 waI1 at its Iower 
portion thus confirming the conception.) 
Because of the natura1 Iumbar Iordosis 
there is a recession of the peIvic cavity 
from that of the abdomen. This is rendered 
more conspicuous by the promontory of 
the sacrum. When there are marked and 
sudden rises of pressure within the abdo- 
men as the resuIt of strain or cough the 
viscera1 thrust from above is reflected 
by the lower abdomina1 waI1 into the 
peIvis and is directed downward and 

backward so that it impinges upon the 
superficia1 surface of the organs of the 
peIvic cavity far behind the aperture. 

FIG. 3. Sagittal section demonstrating (r) direction of 
intra-abdominal pressure thrust; (2) deflection from 
abdomina1 wall into sacraI hollow; (3) lower limit of 
peIvic ffoor aperture guarded by puborectaIis muscle 
situated in most dependent portion of p&is but 
anterior, out of direct line of deflect.ed intra-abdomi- 
na1 pressure; (4) psoas muscIe. 

Thus, the peIvic floor aperture because 
of its anterior position (situated as it is 
immediateIy behind the symphysis pubis) 
is out of reach of the direct viscera1 thrust. 
In the erect posture, such a pressurewave 
can reach the aperture onIy by further 
reffection and diffusion. An added safe- 
guard is the pIasticity of the viscera1 mass. 
This further dissipates the force of the 
pressure wave causing it to diffuse. There- 
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fore despite its dependent situation in 
the peIvis, the aperture is reaIIy in an 
advantageous position. (Fig. 3.) 

MAINTENANCE OF UTERUS IN ITS 

NORMAL POSITION 

The uterus is maintained in its normaI 
position by two factors. One is the inter- 
action of the pressure of the intestina1 
coiIs from above exerted on its broad 
posterior surface against the supporting 
vaIue of the peIvic floor muscuIature and 
the second is the voIume of the connective 
tissue in which the peIvic viscera are 
embedded. An increase in the voIume of 
the peIvic connective tissue such as occurs 
by the deposition of fat as part of a 
genera1 obesity causes a reIativeIy high 
position of the uterus in the peIvis. 

Against the conception that the uterus 
is maintained in its .position by the thicken- 
ing of the connective tissue to which the 
cervix is attached and that reIaxation of 
these connective tissue thickenings resuIts 
in proIapse, are massed a group of facts. 
In the first pIace the norma mobiIity of 
the uterus and the restraining influence 
of the connective tissue are irreconciIabIe. 
If they fix the position of the uterus then 
the cervix shouId have Iess than its norma 
mobiIity. Since the cervix is mobiIe these 
tissues do not cause its fixation. If the 
mobiIity is due to sIackness of these 
thickenings what causes the recession 
of the cervix to its norma position after 
reIease of the tension of a tenaculum by 
means of which it was drawn down to the 
vuIva? 

No matter how high the intra-abdomina1 
pressure be raised voIuntariIy by straining, 
the cervix never descends to as Iow a 
IeveI as it can be puIIed by a tenacuIum. 
When the uterus descends foIIowing strain- 
ing, it does not do so aIone. The downward 
movement is manifested in a11 its attach- 
ments, the other peIvic viscera, the em- 
bedding connective tissue and the peIvic 
floor itseIf. The reason why the uterus 
does not descend as far as it can be puIIed 
by a tenacuIum is that with the descent due 

to strain there is a synchronous, refIexIy 
produced, increase in the tone of the 
Ievator preventing too much dispIacement 
and a more forcefu1 cIosure of the peIvic 
fI oor aperture preventing extrusion. 

These connective tissue thickenings are 
said to reach fuI1 deveIopment in aduIt Iife. 
Yet proIapse occurs in aduIt Iife and not 
in childhood. Infants are subjected to 
great rises of intra-abdomina1 pressures 
with frequent, sudden, down-thrusts of 
viscera, as in crying, but proIapse does 
not occur. Yet in infants with spina bifida 
in which the Iesion invoIves the Iower 
sacral nerves suppIying the muscIes of 
the peIvic floor, proIapse of the uterus is 
not an uncommon occurrence foIIowing 
the strain of crying even as earIy as the 
second or third day after birth. 

DEVELOPMENT OF PROLAPSE 

It becomes evident, then, that two 
interreIated causes are important in the 
production of proIapse. The first is an 
increased pressure in the peIvis, and the 
second, an insuffIcient resistance of the 
peIvic mtiscuIature. The exciting cause, 
the increased pressure in the peIvis, is 
one which is produced frequentIy, and 
often with marked variation in degree. 
Not infrequentIy it is the resuIt of cor- 
puIency. This necessariIy affects the pres- 
sure in the peIvis. When corpuIency exists 
aIone without the predisposing insuffIcient 
resistance of the peIvic floor muscuIature, 
the uterus rises high in the peIvis. When, 
however, it is found in conjunction with 
an incompetent resistance of the peIvic 
ff oor muscuIature, proIapse occurs. 

The predrsposing cause, the insuffIcient 
resistance of the peIvic ffoor musculature, 
is usuaIIy the resuIt of chiIdbirth injury. 
Such an injury affects most frequentIy 
the sphincteric mechanism through which 
the chiId passes, nameIy, the puborectaIis 
muscIe. The injury to the puborectaIis 
muscIe is most IikeIy to occur in the 
anterior portion near the pubic attach- 
ment in the region of the bIadder support 

history-of-obgyn.com



I-Y, w SFKIES VOL. XXIX, No. z Koster--PeIvic Support American Journal of Surgery 233 

and not posteriorIy where greater ex- 
tensibility is possibIe. The result is a 
permanent enIargement of the aperture 
particuIarIy in the transverse direction. 
As may be .expected, the cIosure of the 
aperture in the anteroposterior diameter by 
approximation to the symphysis pubis is 
Ii kewise interfered with. 

Not every pregnancy is comphcated by 
an injury to the puborectaIis muscle. 
In many instances where it is injured 
the amount of injury is insignificant. 
In others, sufficient repair takes pIace 
during the lying-in period so that with 
the return to active Iife there is a resump- 
tion of functiona activity sufficient to 
maintain adequate pelvic ff oor resistance 
to the intra-abdomina1 and intrapeIvic 
pressure. 

In the comparativeIy few instances 
where the peIvic fIoor resistance is insuf- 
ficient as a resuIt of atony of the muscIe or 
genera1 weakness, the whoIe muscuIature 
of the peIvic floor is invoIved. In those 
instances, the coccygei or the iIeococcygei 
suffer as much as the puborectaIis muscle. 
The greater the injury to the pelvic floor, 
the Iess wiI1 be the intrapeIvic pressure 
rise necessary to produce proIapse. While 
hard physica manua1 labor would be 
insufficient to produce a proIapse in one 
with slight damage, even ordinary exercise 
may be responsibIe for extrusion of the 
uterus at the vuIva in another with severe 
impairment and in the borderIine cases 
where manua1 Iabor produces symptoms 
of proIapse it is easy to understand how a 
Iess arduous Iife often reIieves them. 
Then, again, a woman in whom the 
injury to the peIvic floor, in reIation 
to the amount of intrapeIvic strain that 
she ordinariIy undergoes is insuffIcient to 
produce proIapse, can deveIop a proIapse 
as time passes and the intra-abdomina1 
pressure strains are increased by the 
gradua1 deveIopment of obesity. 

When the pelvic floor aperture is en- 
Iarged as a resuIt of injury to the sphincter 
mechanism, the bIadder which rests above 
the aperture anteriorIy and which is 

subjected to the forces of intrapelvic 
pressure is pushed down into the aperture 
everting the anterior \-aginal wall in 
front of it. Thus, at first, it dilates the 
aperture and then it is extruded through 
it. In a similar manner diIatation of 
the anterior recta1 waI1 because of increased 
pressure within, as a result of straining 
at stoo1 occurring repeatedIy in an indi- 
vidua1 in whom the aperture is Iarger, 
uItimateIy resuIts in extrusion of the 
posterior vagina1 waI1 overIying the rectum 
through the aperture with the consequent 
production of a rectocele. 

Whether the bIadder comes through 
the aperture first or the rectal waI1 begins 
to protrude first, matters but IittIe. UIti- 
mateIy, with the continuation of viscera1 
thrust from above and an insufIicient 
resistance on the part of the pelvic muscu- 
Iature, the cervix and uterus begin to sIip 
through the peIvic floor aperture and 
finaIIy present at the vuIva. Thus, the 
anterior position of the cervix of which 
so much is made in the supposed ante- 
cedent retroversion is not the cause of 
proIapse. The uterus and cervix together 
are more or Iess non-deformable. As a 
result of intra-abdominal and intrapeIvic 
pressure the anterior cul-de-sac becomes 
diIated with intestines and the uterus is 
pushed away from its anterior position 
where it rests on the bIadder, back toward 
the sscral hoIIow and the cervix assumes a 
corresponding anterior position. It is to be 
expected that because the cervix is im- 
mediateIy over the aperture it frequentIy 
is the first organ to present itseIf at the 
vuIva when the factors which produce 
prolapse have been active. 

It is obvious that as the uterus becomes 
retroverted, the cervix anteverted and 
proIapse begins, eIongation of the sup- 
posed supporting Iigaments must occur. 
The attached connective tissue, the utero- 
sacral and the pubovesica1 Iigaments be- 
come greatIy Iengthened. The absence of 
eIongation of these Iigaments in norma 
individuaIs is due to the negIigibIe tension 
to which they are subjected. 
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It is not an uncommon thing to find 
patients in whom the cervica1 connective 
tissue attachments are so Ioose that the 
uterus can be moved very freeIy in a11 
directions on bimanua1 examination, yet 
who, Ieading active Iives, have no signs or 
symptoms of proIapse because of a com- 
petent peIvic ffoor muscuIature. On the 
other hand it is inevitabIe that an active 
woman with an incompetent muscuIature 
and a considerabIy enIarged peIvic floor 
aperture wiI1 deveIop proIapse. Laceration 
or insuffIciency of the peIvic floor aperture 
by itseIf cannot bring about proIapse. 
This in itseIf is but the predisposing cause. 
It is onIy when the patient begins to move 
about, undergoing varying degrees of 
strain, and performing Iong arduous 
manua1 Iabor that proIapse may arise, for 
then the exciting factors come into pIay. 

The great mobiIity of the uterus in the 
norma individua1 is not due to the Ioose- 
ness of the connective tissue attachments 
but rather to the pIiabiIity of the viscera1 
mass about the uterus. An increase in the 
voIume of the viscera1 mass occasioned by 
distention of the bIadder, the enIargement 
of the pregnant uterus, the growth of 
tumors in the peIvis Ieads to diminution 
in the mobiIity of the uterus. Another 
factor which becomes effective because of 
such diminished deformabiIity of the 
viscera is the concomitant increase of the 
intra-abdomina1 and peIvic pressure. The 
increased intra-abdomina1 pressure factor 
tends to restrict the mobiIity of the viscera 
in their norma reIationship. 

In the norma individual straining with 
marked increase of intra-abdomina1 and 
peIvic pressure resuIts in a descent of the 
peIvic floor. There is no enIargement of the 
aperture however, because, reff exIy, the 
tonicity of the muscIes guarding the 
aperture is correspondingIy increased so 
that with this exaggerated activity, no 
extrusion of peIvic viscera can occur. This 
synchronous muscuIar contraction can 
best be feIt by the examining finger in a 
primipara at about the forth or fifth 
month because there the accommodation 

to the increasing size of the fetus and 
uterus with the concomitant increase in 
intra-abdomina1 pressure produces a hyper- 
trophy of the peIvic floor muscuIature 
which Iends itseIf more readiIy to the 
paIpatory investigation of contractions. 
In an individua1 in whom there is a 
weakened, injured, diIated peIvic floor a 
simiIar strain wouId not onIy cause a 
descent of the fIoor but aIso an extrusion 
of the peIvic viscera with proIapse. 

The norma respiratory rise and faI1 of 
pressure within the abdomina1 cavity is 
manifest on the periphera1 surface of the 
body by a rhythmic motion downward and 
upward corresponding to the contraction 
and reIaxation of the diaphragm. This can 
easiIy be observed on any patient when 
pIaced in the Iithotomy position. When 
the diaphragm contracts and the intra- 
abdomina1 and intrapeIvic pressure rises 
the peIvic floor (the Ievator ani muscIe) 
is forced downward and with the reIaxa- 
tion of the diaphragm, it returns to its 
norma position again. During coughing, 
straining, sneezing, when there is a very 
marked rise in pressure in the abdomen 
produced not onIy by diaphragmatic con- 
traction but aIso by marked contraction 
of the abdomina1 muscIes, the norma non- 
Iacerated peIvic diaphragm wouId be ex- 
pected to bulge tremendousIy, and it 
wouId so buIge, were it mereIy an eIastic 
structure without the possibiIity of con- 
tracting and without the reguIatory reffeg 
mechanism which insures its simuItaneous 
contraction. It does not buIge to any 
greater extent because it does contract 
simuhaneously with the abdomina1 waI1 
and the thoracic diaphragm. This contrac- 
tion can easiIy be paIpated during coughing 
or sneezing and this contraction forms a 
very efficient mechanism for successfuIIy 
withstanding the down-thrust occasioned 
by the sudden rise of intra-abdomina1 and 
intra-peIvic pressure. Were there not such 
a mechanism for withstanding the down- 
thrust, the peIvic viscera wouId certainIy 
be extruded from the peIvis. It is not 
diffIcuIt to understand how such a mechan- 
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ism would be a much more effective 
restraint against viscera1 extrusion than 
wouId the radiating cervica1 connective 
tissue strands which can come into pIay 
onIy as their tension is increased by 
visceral descent and which even then are 
onIy capabIe of passive resistance. When 
such a patient is given spina anesthesia 
vomiting movements may produce an 
extrusion of the cervix from the vagina 
because now the peIvic diaphragm no 
longer acts as a restraining mechanism 
because the anesthesia has temporariIy 
interrupted the nervous mechanism which 
normaIIy reff exIy produces contractions of 
the Ievator simuItaneousIy with intra- 
abdomina1 rises in pressure. 

Where the pubococcygeus or pubo- 
rectaIis muscIe is damaged, the viscera1 
parts immediateIy adjacent to the peIvic 
Aoor aperture buIge into the aperture dur- 
ing the period of straining. The Iarger the 
aperture, the greater is the initia1 buIging, 
the greater the descent, and the more 
these parts can enter the aperture, the 
more is the expanding pressure exerted 
CircumferentiaIIy on the boundaries of the 
aperture tending to enIarge it according 
to the amount of pressure transmitted to 
it from the peIvis. On the contrary, 
straining, whiIe it affects those organs 
immediatery over the peIvic floor aperture 
so as to attempt to extrude them, in the 
norma individua1 aIso causes equa1 pres- 
sure downward on the IateraI boundaries 
of the aperture and because of the equality 
of the pressure transmission in a11 direc- 
tions the tendency toward extrusion 
through the aperture is nuII&ed by the 
pressure on the sides of the aperture which 
tends to cIose it. 

In the case of a damaged peIvic floor 
muscuIature, when descent and buIging 

through the aperture occur, the aperture 
becomes secondariIy diIated, aIIowing more 
and more viscera1 contents to come 
through. As the proIapse continues and the 
proIapsing organs descend they are grasped 
CircumferentiaIIy by the contractions of 
the remainder of the pelvic floor. This 
continues unti1 an equiIibrium is estab- 
Iished. This equiIibrium depends especiaIIy 
upon the condition of the puborectaIis. 
In the deveIopment of proIapse the pubo- 
rectaIis muscIe hypertrophies as an expres- 
sion of the attempt on the part of the 
individua1 to compensate for the origina 
injury, that is, as an adaptive response. 
OccasionaIIy, such a response may be 
sufficient to cIose the aperture and prevent 
further proIapse. 

Besides proIapse due to obstetrica 
injury and to spina bif’ida in infancy, 
proIapse occurs in a very smaI1 group of 
nuIIiparous women (intravagina1 hyper- 
trophy of the cervix is not incIuded in this 
group). These women are found to have 
spina bifida occuIta with trophic dis- 
turbances in the peIvic floor muscuIature 
or constitutiona peIvic floor muscuIature 
dystrophy. Thus the mechanism described 
fits the deveIopment of proIapse in a11 
its phases. 

GratefuI acknowIedgment is made to Dr. 
Irving Gordon for his aid in editing this 
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