
Vol. 13 • No. 50 (4/2017)
151

gineco
eu

The importance  
of the pathophysiology  

of the pelvic organ prolapse  
in understanding  

the symptoms of the pelvic 
floor disorders

The prolapse of the pelvic organs (POP), defined as the inferior displacement of one or more of the pelvic organs, 
is a common pathology whose prevalence is difficult to estimate due to the inhomogeneity of the reported data 
between the studies. The aim of this review is to present the current literature on the mechanism of the pelvic floor 
disorders with focus on the importance of the quality of the pelvic conjunctive tissue. In Medline and Pubmed we 
have introduced the keywords “pelvic organ prolapse” combined with “pelvic organ prolapse and pathophysiology” 
and “pelvic organ prolapse and risk factors” selecting the articles published until October 2017 in the german 
and english languages.  We have included the systematic reviews, case control studies and metanalyses which 
have examined the causes of the pelvic floor disorders in the view of the integral theory. The grade of the POP has 
been defined using the Pelvic Organ Prolapse Quantitation system recommended by the International Society 
of Continence and the American Society of the Urogynecology. After introducing the above mentioned selection 
criteria we have chosen 42 articles on primary and secondary POP. In both cases, the main cause of the POP was 
the deterioration of the pelvic conjunctive tissue as a result of genetic anomalies, pregnancy and parturition 
or advanced age. Understanding the structure and functions of the pelvic conjunctive tissue will allow a global 
approach of the pelvic floor by defining the pelvic suspensory ligaments, the consequences that results after 
weakening the pelvic support structures and the risk factors for a poor quality of the conjunctive tissue. 
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Introduction 
The pelvic organ prolapse (POP) represents the her-

niation of the pelvic structures until or beyond the va-
ginal introitus although the definition does not specify 
the anatomical localization of the pelvic disorder(1). 

For a more specific description of the female genital 
prolapse currently are used the terms: anterior or 
posterior compartment prolapse which involve the 
herniation of the anterior or posterior vaginal walls 
and are commonly associated with the descent of the 
bladder (i.e. cystocele) or the rectum (i.e. rectocele) 
respectively(2). 

Uterine and vaginal vault prolapse refer to the des-
cent of the uterus and cervix, cervix alone or vaginal 
vault (after hysterectomy) until or beyond the vaginal 
introitus and is known as the apical compartment 
prolapse(3). The division of the vagina into compart-
ments is mostly arbitrary made because the vagina is 
a continuous organ which cannot be segmented and 

often defects of the compartments are associated 
between them(4).

Pelvic floor disorders have reported to have a sig-
nificant impact on the life quality with symptoms 
that impair the daily activities, the sexuality and the 
body image(5). 

Moreover, they require enormous medical resources 
as the annual cost of the treatment has been estima-
ted to be in the United States of America almost 300 
million dollars(6). 

Although there have been registered more women 
more than 60 years old with POP, the prevalence re-
mains difficult to estimate mainly because the epide-
miological studies do not differentiate between symp-
tomatic and asymptomatic POP without specifying how 
many symptomatic POPs do not seek medical care(7). 

Furthermore, there is now standardization regarding 
the classification system of POP so that the severity of 
the pelvic disorders differs from one study to another(8). 
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A cross sectional study of Nygaard and coworkers(9) has 
investigated 1961 women aged 20-80 years old with 
symptomatic POP defined as a “pelvic pressure”, or 
“the sensation that something falls out of the vagina”. 
The reported rate of prevalence in the study group was 
2.9%. In other two population-based surveys(10,11), 6%-
8% of female who have completed only a questionnaire 
have described symptoms of “vaginal bulge”. 

The questionnaire are generally more sensible in 
identifying advance genital prolapse while the incipi-
ent stages (I or II) are better diagnosed at the clinical 
examination. Generally, the number of POPs cases 
resulting from the questionnaires of evaluation do not 
correlate with the number of POPs identified after the 
clinical examination(12).

With regard to the asymptomatic POP, there have 
been estimated high rates of prevalence especially for 
stages I and II. The cases distribution of the Pelvic Or-
gan Prolapse Quantitation (POP-Q) stages among 491 
women who have been ambulatory assessed for POP 
symptoms showed the following rates of prevalence: 
6.4% for stage 0; 43.3% for stage 1; 47.7% for stage 
2; 2.6% for stage 3 and 0% in stage 4(13). 

Among 27342 women aged more than 60 years with 
or without hysterectomy, the reported prevalence 
for uterine and cervical prolapse were 41% and 38% 
respectively(14). 

Anterior, posterior and apical compartment prolapse 
have been identified in 34%, 18% and 14% of cases 
respectively(14). Between 20 and 59 years the prevalence 
of POP was estimated to be about 30.8% for POP-Q 
stages I and II, 1.6% for POP-Q stage III and lower 
than 1% for POP-Q stage IV(15).

A direct relation between the age of the patients and 
the prevalence of the POP has been demonstrated. 
The surgical intervention is mandatory in 11.1% of 
cases(16) although the recurrence rate remains very 
high-almost 20%(17). 

Thus, a global approach of the pelvic floor with focus 
on the repair of the suspension structured which con-
tains conjunctive tissue is very important in choosing 
the optimal surgical method. 

The aim of this article is to present the current data 
on the pathophysiology of the pelvic floor disorders 
focusing on the role of the conjunctive tissue whose de-
terioration results in specific lesion at different levels.

The Central Role of the Conjunctive Tissue
The integral theory of Petros and Goeschen(18) cen-

ters on the quality of the conjunctive tissue which can 
be found in the pelvic ligaments, fascias and mem-
branes(18). These contain intact colagen, elastine and 
proteoglicans which confer the firmness and elasticity 
of the pelvic structures thus allowing them to return 
to their normal form when the traction on the pelvic 
muscle is ended(18,19). 

When the structure is overextended, the force is 
maintained at a constant intensity by the elastic fibers 
thus the form of the colagen fibers do not deform (or 

disrupt)(20). When the collagen fibers are deteriorated 
(e.g during pregnancy, birth, menopause, or trauma) 
they lose their mechanical properties (i.e. transforma-
tion from a „S” shape to an „I” shape when applying 
a pressure defined as force to the surface area ratio) 
and consequently their vaginal support thus explaining 
the urinary and defecatory symptoms and the bulge 
or pressure symptoms(17,19).

In the perspective of the histopathology of the alte-
red conjunctive fibers, there is evidence of a modified 
report between different subtypes of collagen fibers 
as well as the modifications in the homeostase of the 
elastic fibers(21). 

However, there are not sufficient articles which 
focus on the morphologic characteristic of the con-
junctive tissue and their implication in pelvic floor 
disorders(22). The absence of the mutation in the gene 
that codifies fibulin-5 (known as Fbln5-/-) would be 
involved in what is defined as „elastinopathy” that 
implies: pulmonary emphysema, lax skin, tortuous 
and enlarged vessels and genital prolapse with the 
herniation of the pelvic structure until or beyond the 
vaginal walls(23,24). Studies on mice with mutation of 
the Fbln5-/- have demonstrated a prevalence  of POP 
up to 91% as well as an increase of the rate with the 
age of the mice(25). A higher number of parturitions is a 
risk factor for advanced POP as a result of the absence 
of elastic fibers through the Fbln5-/- mutation(21,25).

The absence of the genetic mutation Fbln5-/- as well 
as the increased sensibility of the conjunctive tissue 
at progesteron, prostaglandin and relaxant modify the 
structure of the collagen and elastic fibers inducing 
their depolimerization thus increasing their diameter 
and extensibility up to 3-fold(26). 

Studies on pregnant mice have also demonstrated 
a reduced stiffness, decreased maximal pressure and 
an increased extensibility of the vaginal walls(24,26). On 
the other side, an increased elasticity of the vaginal 
walls will lower the required tensions that sustain 
the ligaments and fascias which can split during the 
expulsive phase of the labor as they cannot support 
the increased forced applied on them due to different 
factors, e.g: cephalopelvic disproportion, obstetrical 
manoveurs or prolonged expulsive phase of labor. 

There are four levels in which lesions can appear 
during parturition - anterior vaginal wall in the exter-
nal infralevatory part, the middle infralevatory level, 
the internal supralevatory level and the posterior 
vaginal wall nearby the recto-vaginalis septum and 
external anal sphincter - each of them being associated 
with typical symptoms(27). 

The implication of the morphological modifications 
of the collagen and elastic fibers in parturition has been 
presented by Lowder and coworkers(28) who showed that 
the vagina, the paravaginal tissues, the utero-sacral 
ligaments and the perineal membrane are more lax 
in pregnancy while the extension of the conjunctive 
fibers progressively increases during pregnancy and 
achieves its maximum during labor. 
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The structural modifications of the fibers and the 
compensatory mechanism during labor have been 
initially showed by a study on 38 pregnant mice at 
different gestational ages(29). During pregnancy the 
authors reported an increase in the vaginal length up 
to 60% and in the vaginal weight up to 100%(24,29). At 
the moment of delivery, the diameter of the vagina was 
2 fold greater than in nonpregnant mice. Moreover, 
the tension of the conjunctive fiber decreases 3 to 4 
folds, the maximal overload on ligaments decreases 
while the extensibility of the vaginal walls raises. With 
the increase of the number of birth, the extracellular 
matrix degrades causing a lower tension in the vaginal 
walls(29,30).

The anisotrope properties of the vagina will deter-
mine pelvic disorders depending on the direction of 
loading with different lesions and symptoms(31). The 
pelvic muscles together with the ligaments and fascias 
form an elastic and muscular unit whose integrity and 
function are assured through peripheric neurological 
and mechanical coordination as well as a good quality 
of the conjunctive fibers(31). 

A decrease in the intensity of the muscular contracti-
on does not directly induce a pelvic disorder but lowers 
the quality of the elastic and collagen fibers which 
weakens the ligaments thus producing the symptoms.
Therefore, the muscular contraction will not be suf-
ficiently strong to allow the ligaments and fascias to 
fix and sustain the pelvic structures(32). 

The severity of the conjunctive tissue alteration 
does not appear to be associate with the severity of 
symptoms or the grade of prolapse, an advanced POP 
does not produce severe symptoms(24).

In pre-or post-menopause a similar mechanism im-
plying the alteration of the conjunctive tissue during 
an overextension as a result of a maximal load appear 
to produce POP although in the menopause there is 
no evidence of a hormonal influence on the collagen 
and elastic fibers(33-35). 

The histopathologic examination of the vaginal 
tissues has showed the above presented deterioration 
of the fibers which became stiff and inextensible(24). 
The maximal force which causes the disruption of the 
fibers is appreciated to be around 60 mg/mm2(17). After 
the age of 25 years there is a physiological decrease 
in the amount of elastic fibers while the collagen be-
comes rigid as a result of the increase in the number 
of intermolecular connections. They cannot respond 
properly to overtension and consequently they will 
atrophyed and get destroyed(17,24). 

Although the majority of reports pledge for the bio-
mechanical properties of the conjunctive tissue as the 
major determinatn of POP there is a high variability 
between studies mainly with regard to the methods 
used for the histopathological examinations of the 
samples. 

The result can be influenced by the difference in 
the amount of epithelial and muscular tissue that 
can be examined. Other mechanism invoked in the 

pathophysiology of the POP refer to the increased ac-
tivity of the enzyme matrix-metalloprotease from the 
extracellular matrix which digest the normal collagen 
fibers while the rest of collagen will distort the normal 
biomechanical properties of the pelvic supporting 
fibers consequently causing POP manifestations(36).

The Secondary Role of Other Factors
Overweight and obesity increase the risk of POP. 

A meta-analysis of 22 studies on the influence of 
overweight on the development of POP has revealed 
a risk of 50% for women with body mass index more 
between 25 and 29 kg/m2 as well as more than 30 kg/
m2 compared with normal women(37). 

The mechanism through which overweight and obe-
sity induces pelvic floor disorders are unknown and 
weight loos does not appear to be associated with a 
lower risk of developing POP(38). 

However, some data suggest that the bariatric sur-
gery may reduce the risk of recurrence after surgical 
interventions for POP(39).

Surgical interventions which involve the complete 
removal of the uterus disrupt the normal anatomy 
of the pelvic floor as the absence of cervix implies 
the loose of the point of insertion for the suspension 
ligaments. Therefore the traction will be now directly 
transmitted to the vaginal walls(17). 

Consequently the collagen fibers will progressively 
deteriorate; the ligaments will not have enough ten-
sion which will results in the development of vaginal 
prolapse. 

The total hysterectomy generally increases the risk 
of apical compartment prolapse depending on the age 
of the patient and the performed surgical route(40).

Although not so often mentioned, among the Afri-
can-American race the prevalence of POP is 4 to 5 times 
lower compared to the white race(41). Other studies have 
not revealed the existence of an association between 
race or ethnicity and the risk of POP(9).

Other factors which may be implied in the pathophy-
siology of POP are: the constant increase of the abdo-
minal pressure, genetic structural anomalies, Ehlers-
Danlos syndrome, and the family history of POP which 
appears to increase the risk with about 2.5 folds(42).

Conclusions
Functional anomalies of the elastic fiber, the influ-

ence of the hormones during pregnancy, age more than 
25-30 years are invoked in the process of deteriorating 
the conjunctive tissues of the fascia and ligaments 
which results in a weakening of the vaginal walls. 

The pathophysiology of the female genital prolapse 
is important for the localization and diagnosis of the 
pelvic floor disorders as well as for the understanding 
of the symptoms associated with these lesions. Once 
identified, it is essential to start with the restoration 
of the support structures basing on the integral the-
ory which states that the normalization of a function 
involved the reestablishment of the form.   n
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