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correlated with chronic pelvic pain, bladder

and bowel dysfunction
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Purpose of review

The purpose of this review is to critically analyze the relationship between symptoms of abnormal emptying
of the bladder, urgency, pelvic pain, anorectal dysfunction and pelvic organ prolapse (POP) and to present
evidence in order to show how many of the above mentioned symptoms can be cured or substantially

improved by repair of specific pelvic ligaments.

Recent findings

In this review, we provide evidence to show how often these dysfunctions occur and how they can be
cured in 42-94% by appropriate pelvic floor surgery in the longer term, up to 2 years. Laxity in ligaments
and/or vaginal membrane due to damaged connective tissue may prevent the normal opening and closure
mechanism of urethra and anus, because muscles need finite lengths to contract properly. Hypermobility of
the apex can irritate the pelvic plexus causing chronic pelvic pain. In consequence, dysfunctions as
abnormal emptying of the bladder, urgency, pelvic pain, fecal incontinence and obstructed defecation can

occur in women with different degrees of POP.

Summary

In conclusion, it has to be recognized that women bothered by these symptoms should be examined for
POP and appropriately advised for possibility of cure by pelvic floor surgery after careful selection.

Video abstract
http://links.lww.com/COU/A9
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In the female organism, the pelvis is an especially
vulnerable site for major, often disabling disease,
in particular, pelvic organ prolapse (POP), pain,
bladder and bowel disorders. The anatomical and
symptomatical problems are caused by damaged or
altered connective tissue in the pelvic organs and
their suspending and supporting structures [1].

Our current population of the developed
world is aging and life expectancy is growing. The
incidence of POP and troubling symptoms such
as urgency, nocturia, chronic pelvic pain (CPP),
bladder emptying problems increases with age,
especially after the menopause. These conditions
constitute major problems for patients, quality of
life (QOL), the health system, the community and
government expense.

In their lifetime, almost 11% of women will
undergo pelvic POP surgery, with a reoperation rate
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of 12-30% [2,3]. Approximately 300,000 surgeries
for prolapse are performed annually in the United
States [4].

Up to now, the discussion about the significance
of the supporting and suspending system of the
pelvic organs is still largely unknown in the English
literature. International learned committees do not
refer to connective tissue laxity as a major cause of
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KEY POINTS

o Symptoms of abnormal emptying of the bladder, over
active bladder, nocturia, pelvic pain, obstructive
defecation and fecal incontinence can be caused by
pelvic organ prolapse.

o Laxities of connective tissue (ligaments and fascias) in
the pelvic floor area are mainly responsible for pelvic
organ prolapse and can be repaired by appropriate
pelvic floor surgery.

o Symptoms of abnormal bladder emptying, over active
bladder, nocturia, pelvic pain, obstructive defecation
and fecal incontinence can be cured in 42-94% by
adequate pelvic floor surgery.

o Women with these symptoms of pelvic floor
dysfunctions should be examined for POP and advised
for the possibility of cure by pelvic floor surgery after
careful selection.

POP symptoms [5,6], though several publications
concentrate intensively on this focus [7-14,15%,16].

The aim of this review is to critically analyze the
relationship between symptoms and POP and to
present evidence in order to show how many of
the above mentioned symptoms can be cured or
substantially improved by repair of specific pelvic
ligaments.

STATE OF THE ART TODAY

According to the ICS [5], bowel, bladder and pain
symptoms are major problems in up to 30% of
women. The cause is said to be unknown. Other than
urinary stress incontinence, none of these conditions
are considered to be surgically curable by leading
societies [5,6]. Since decades this resulted in the fact
that 3 major specialties, Urology, Gynecology and
Coloproctology offer a wide variety of treatments
within each specialty. At first glance, this three-fold
division seems to be logical, because patients suffer
from bladder, prolapse and ano/rectum symptoms:

The urologist is mainly confronted with symp-
toms such as urge incontinence, nocturia, fre-
quency, obstructed micturition, painful bladder,
interstitial cystitis and urinary stress incontinence.

The coloproctologist is visited by patients with
hemorrhoids, low sacral backache, perineal pain,
anal mucosal prolapse, fecal incontinence,
obstructed defecation, descending perineal syn-
drome and rectocele.

Gynecologists are contacted from patients with
cystocele, rectocele, enterocele, uterine prolapse,
abdominal pain, vulvodynia, dyspareunia and urine
loss during intercourse.

2 www.co-urology.com

However, this review will show that all these
problems are interrelated and in varying degrees
frequently appear parallel.

According to the 2013 [17] 5th Consultation on
Incontinence, POP ‘refers to loss of support for the
uterus, bladder, colon or rectum leading to prolapse
of one or more of these organs into the vagina’.
None of the above mentioned symptoms are attrib-
uted directly to POP.

On the contrary, the integral theory [1] views
the pelvic floor holistically, as an interrelated system
of organs, muscles, nerves and connective tissue
structures, where the whole is greater than the
sum of its parts, with connective tissue being the
most vulnerable to damage.

SUPPORT OF PELVIC ORGANS

Just five pelvic ligaments and the vaginal membrane
provide the structural suspension and support for
the three organs, uterus, rectum, bladder and their
outflow tracts vagina, anus and urethra. The liga-
ments attach the organs to the skeleton sidewall
from above (Fig. 1) [18]. The pelvic muscles support
the organs and tension them from below [18,19].

FIGURE 1. Important pelvic ligaments and muscles.
Attachment of the organs. ATFP, arcus tendineus fasciae
pelvis; B, bladder; CL, cardinal ligament; PB, perineal body;
PUL, pubourethral ligament; R, rectum fo the skeleton by five
ligaments; U, urethra; USL, uterosacral ligament; UT, uterus;
V, vagina. Three important muscle groups with foreward,
backward and downward force (black arrows): PCM
pubococcygeus muscle, LMA conjoint longitudinal muscle of
the anus and LP levator plate. From Petros [18] with
permission.
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Ligaments are strong, relatively inelastic [20]
and contain collagen 1, smooth muscle, elastin,
nerves and blood vessels. Organs and the vagina
are highly elastic, as they must expand and contract
according to the particular function. Organs and
vagina contain significant quantities of elastin,
but have far less structural strength than ligaments.

The vaginal membrane is supported by liga-
ments. Elasticity of the vagina is fundamental to
its function during organ closure, evacuation and
intercourse. Elasticity provides a low-energy mech-
anism for closure of the urethra and anus. Therefore,
connective tissue laxity can cause prolapse and
dysfunction.

To find an answer to this important inter-
relationship, Petros [1] created a new strategy for
pelvic floor understanding in 1993. The so-called
‘Integral Theory’ states that prolapse, symptoms of
CPP, bladder and bowel dysfunction are mainly
caused for different reasons by laxity in the vagina
or its suspensory ligaments as a result of altered
collagen/elastin.

Because the pelvic muscles contract against the
pelvic ligaments, their forces can only be transmit-
ted to act properly on the organs if the ligaments are
firm. If the suspensory ligaments are loose, the
striated muscles effectively lengthen. Because
muscles need finite lengths to contract properly
[21], an elongated muscle may prevent the normal
opening and closure mechanism of urethra and
anus [22,23%,24,25"].

Furthermore, a lax vaginal membrane cannot
support the stretch receptors in the overlying blad-
der. This may cause a premature activation of the
micturition reflex with the consequence of urge,
detrusor instability and urine loss, ‘OAB’ [1].

CPP often is also the result of ligament deficiency
or damaged support system. If the uterosacral liga-
ments fail to suspend/support the Plexus of Frank-
enhduser [26™], and the sacral plexus in standing
position or in motion, Plexus of Frankenhduser fires
off to cause chronic pain in the sites of anatomic
distribution, abdomen, vagina, vulva, anus and even
muscles. Moreover, descending intestine creates a
serious tension against the plexus sacralis with the
result of severe back pain in this area [25].

To summarize the relationship between POP,
symptoms and ligament damage in the front,
middle and back parts of the vagina, Petros [18]
developed a pictorial diagnostic algorithm (Fig. 2)
[18]. A fundamental part of the integral theory is
that major symptoms may occur with minimal pro-
lapse and that the cascade of symptoms and con-
ditions detailed in the algorithm can be largely
reversed by shortening and reinforcing these five
major ligaments and the vaginal membrane.
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FIGURE 2. Simplified pictorial diagnostic algorithm. Relation
of structural damage (prolapse) and symptoms: 1: stress
incontinence; 2: cystocele; 3: uterine prolapse; and 4:
rectocele. The size of the bar gives an approximate
indication of the prevalence (probability) of the symptom.
Ligaments which can be repaired are: external urethral
ligament (EUL), pubourethral ligament (PUL); CX ring/
cardinal ligament (CL); arcus tendineus fascia pelvis (ATFP);
uterosacral ligament (USL); and perineal body (PB). From
Petros [18] with permission.

THERAPY OPTIONS

The relationship between POP, urogenital or ano/
rectal disorders and CPP is well known since decades
[27] and has been especially noted by leading Expert
committees such as the ICS [5] and the EUA [6]
However, the relationship between specific symp-
toms and POP is in discussion. Recommendations
for treatment of organ prolapse, CPP, bladder and
bowel dysfunction are still largely single-symptom
specific. The result is, that treatment is carried out by
three different disciplines: urology, gynecology or
coloproctology.

The problem of the fractured unidisciplinary
approach was clearly addressed by Pescatori et al.
[28]. They investigated patients with obstructive
defecation syndrome thoroughly for other con-
ditions and these were noted in a novel ‘iceberg’
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diagram. The result was that numerous additional
symptoms, though present, were not uppermost in
patients’ consciousness and had to be searched for.

As traditional understanding and surgery only
focus on the top of the iceberg, all other symptoms
remain unchanged.

Three examples from urology, coloproctology
and gynecology will illustrate the still unsatisfactory
situation today:

1. Urology: To treat patients with overactive
bladder (OAB) is disappointing. OAB has greater
impact on QOL than stress urinary incontinence
[29,30] and is responsible for several medical comor-
bidities such as depression [31], falls and fractures
and increased admissions to hospitals and nursing
homes [32] The prevalence of OAB is reported at
11.8%-17% in women increasing with age [33,34].

The ICS defines OAB as the presence of ‘urinary
urgency, usually accompanied by frequency and
nocturia, with or without urgency urinary incon-
tinence, in the absence of urinary tract infection or
other obvious pathology’[35].

According to the American Urological Associ-
ation guideline 2014 [36], there are four treatment
options:

(1) behavioral therapies such as bladder training,
bladder control strategies, pelvic floor muscle
training and fluid management

(2) pharmacotherapy with antimuscarinics or p3-
adrenoceptor agonists

(3) Botulinum toxin A injections, sacral nerve
stimulation - also known as sacral neuromodu-
lation and posterior tibial nerve stimulation

(4) augmentation cystoplasty

Unfortunately, all these strategies are not able to
normalize the physiological bladder function. This
means that these recommendations can only alle-
viate complaints, but cannot cure them.

2. Coloproctology: A 2015 published review on
descending perineal syndrome [37] does not
address coexisting pain and bladder symptoms
nor successful simple recent vaginal methods for
repair. A laparoscopic ventral rectopexy makes no
mention of the far easier and safer vaginal route,
which can reinforce the uterosacral ligaments
directly [38].

3. Gynecology: CPP syndrome is a major health
problem not only for the individual, but also for
society [5,6]. Chronic pain of moderate-to-severe
intensity occurs in 19% of adult Europeans, seriously
affecting the quality of their social and working lives
[39]. Investigation by laparoscopy frequently reveals
no obvious cause for the pain [40] leading to ascribe
causation to psychological reasons.
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FIGURE 3. Iceberg concept: chronic pelvic pain, peak of
the iceberg, was the patient’s presenting symptom and
reason for surgery. Below the water surface, coexisting
bladder and bowel symptoms are located. From Gold and
Goeschen [45] with permission.

Otherwise, the association of CPP with other
urogenital disorders is well known and has been
especially noted by expert committees from the
ICS [5] and the EUA [6]. However, no specific
relationship between specific symptoms was
described by these committees in their delibera-
tions.

On the contrary, since 1993, Petros [1] offered a
solution for cure of interrelated symptoms. Numer-
ous publications in the meantime [7-16,40-44]
show the reliability of Petros work.

Inspired by Petros and the iceberg concept of
Pescatori [28] in 2016, Gold and Goeschen [45"]
rechecked their data from patients primary operated
because of unbearable pelvic pain due to posterior
fornix syndrome [8,15"]. Their preoperative data
support the iceberg concept, that patients usually
present with one main symptom, whereas other
symptoms, though present, may be latent. They
found a 30-40% coexistence of bladder and bowel
dysfunctions in patients presenting with CPP (Fig. 3)
[45].

In order to cure all symptoms, if possible, it is
necessary to know the interrelationships of the
suspension and support system summarized in
the integral theory and the pictorial diagnostic
algorithm [18,19].

From the therapeutic point of view, POP
patients with pain, bladder and/or bowel symptoms
can be pooled in three groups [26™]:

Group 1: Patients with intact pelvic floor, but
damaged ligamental suspension. In these cases,
uterus, vagina, rectum and bladder can leave their
normal position causing prolapse of varying
degrees, pain, bladder and bowel dysfunction, Fig. 2.

Group 2: Patients with damaged pelvic floor but
sufficient ligaments. These patients have major
symptoms with minor prolapse.

Group 3: Patients often have a combination
of both, for example, third-degree cystocele with

Volume 27 e Number 00 o Month 2017



CE: Swat;; MOU/270303; "1 otal nos of Pages: 8;
MOU 270303

first-degree uterine prolapse with all the symptoms
in the posterior column, Fig. 2.

This differentiation has important therapeutic
consequences and allows explanations for the differ-
ent cure rates after vaginal or abdominal surgery in
the literature:

(1) If the entire suspension system is deficient,
it might be enough to repair only the loose
ligaments.

(2) In case of pelvic floor damage, this problem
must be solved by restoration of the base in
order to support the pelvic organs and the
intestine.

(3) If ligaments and pelvic floor are lax, both struc-
tures have to be renewed.

Numerous surgeons still favor the abdominal
way to restore the anatomy either by laparoscopy
[46-51] or by laparotomy [52-55].

If exclusively uterosacral and/or cardinal liga-
ments are damaged, this problem can be solved
abdominally as well as vaginally with artificial neo-
ligaments. However, abdominal surgery does not

Current treatment of pelvic organ prolapse Lied| et al.

recreate the natural axis of the vagina if the attach-
ment area of mesh is the promontorium. Therefore,
this procedure creates an abnormal vertical inclined
vaginal axis causing pain, entero/rectocele with
bowel symptoms [56].

In case of stress incontinence due to Puboureh-
tral ligament deficiency, the gold standard is the
vaginal renewal of the ligament.

Patients with damaged pelvic floor but sufficient
ligament suspension primarily need a reconstruc-
tion of the base. This can be done only vaginally. Via
laparotomy, it is not possible to repair a dilated or
prolapsed levator ani muscle or damaged perineal
body.

Keeping this in mind, Petros [1] created a new
vaginal strategy of pelvic floor surgery based on the
integral theory, which regards symptoms and organ
prolapse as being both caused by lax suspensory
ligaments. Application of the neoligament principle
was used in the Tenseion-free vaginal tape [41], and
cure rates have been reported that have not been
achieved before [7-14,15%,16,40-44,57]. The three
levels described by De Lancey [58] have to be recon-
structed precisely by:

Table 1. Current data from 2015 to 2016 about symptomatic cure rates of coexisting pain, bladder and bowel symptoms in

POP patients

Cure rates of
various symptoms

Goeschen
2015 [15"]

Pat. with
POP N=198

Caliskan
2015 [16]

Pat. with
POP N—268

Muller-Funogea Inoue Propel-study
2015 [43] 2015 [44] 2017
Pat. with Pat. with Pat. with

POP N=453 POP N=278 POP N=277

Frequency (>8 per day)
[95% Confidence interval]
Urge

[95% Confidence interval]
Urge wet

[95% Confidence interval]
Nocturia

[95% Confidence interval]
Bladder emptying problems
[95% Confidence interval]
Residual urine (>50 ml)
[95% Confidence interval]
Stress incontinence

[95% Confidence interval]
Stool outlet obstruction
[95% Confidence interval]
Fecal incontinence

[95% Confidence interval]
Pain

[95% Confidence interval]

102/127 (80%)
[73%; 87%]
102/127 (80%)
[73%; 87%]
44/55 (80%)
[69%; 91%]
50/88 (57%)
[46%; 67%)]
54/68 (79%)
[70%; 89%]
28/44 (64%)
[49%; 78%]
62/66 (94%)
[88%; 100%]
47/61 (77%)
[66%; 88%]
45/56 (80%)
[70%; 91%]
159/198 (80%)
[75%; 86%]

70/95 (74%)
[65%; 83%]
49/70 (70%)
[59%; 81%]
27/65 (42%)
[30%; 54%]

113/121 (93%)
[89%; 98%]
58/70 (83%)
[74%; 92%]
3/3 (100%)
[100%; 100%]
58/70 (83%)
[74%; 92%]

332/452 (73%)
[69%:; 78%]
332/452 (74%)
[69%; 78%]
332/452 (74%)
[69%; 78%]
398/452 (88%)
[85%; 91%]
426/452 (94%)
[92%; 96%]

120/132 (91%)
[86%; 96%]
NA

124/133 (93%)
[89%; 98%]
62/86 (72%)
[63%; 82%]
35/38 (92%)
[84%; 100%]

107/133 (80%)
[73%; 87%]
92/131 (70%)
[62%; 78%]
72/106 (68%)
159%; 77%]
81/135 (60%)
[52%; 68%]
73/87 (84%)
[76%; 92%]

NA NA NA
NA NA 33/55 (59%)
[46%; 72%]
442/452 (98%) NA 11/17 (66%)

[96%; 99%]
296/452 (65%)
[61%; 70%]
283/452 (63%)
[58%; 67%]

46/52 (88%)
[80%; 97%]
52/56 (93%)
[86%; 100%]

[43%; 89%]
35/49 (72%)
[59%; 85%]

103/126 (82%)
[75%; 89%]

The Propel-study (CllinicalTrials.gov Identifier: NCT00638235) was analyzed accordingly for this table by Dr Alexander Yassouridis.
Follow up at least 1 year after surgery according to the integral theory. For each of the considered cure rates, the 95% confidence intervals (Cls) were calculated.
From the 95% Cls, it is to conclude that with a little exception, all cure rates are with a reliability of more than 95% greater than 42%.
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Current treatment of pelvic organ prolapse Lied| et al.

(1) insertion of a tension-free tape to create an
artificial pubourethral, uterosacral and cardinal
neoligament (level 1 repair)

(2) reinforcement of rectovaginal fascia and nar-
rowing the genital hiatus (level 2 repair) and

(3) repair of perineal body and membrane (level 3
repair)

Because of the fact that deficient connective
tissue is mainly responsible for prolapse and pelvic
tloor dysfunction [22,23%,59], an isolated damage of
ligaments represents an exception. In the majority
of cases, a descent of pelvic organs is the con-
sequence of both, insufficient support and suspen-
sion. In these cases, it makes sense to renew all
damaged compartments simultaneously using arti-
ficial mesh for damaged ligaments or fascia.

Recent results of this strategy are summarized in
Table 1. The diagnostic and surgical procedures
described above lead to excellent anatomical results
and a cure rate of coexisting symptoms from 42 to
94% [157%,16,43,44]. Apart from nocturia in the pro-
tocol of Caliscan [16] for all other studies and con-
sidered symptoms, the 95% confidence intervals
(CIs) indicate cure rates being in any case significant
greater than 42%. Only nocturia in study [16]
revealed for the cure rate a low CI limit of 30%,
but this is also highly significant compared with
zero (no symptom improvement).

Table 2 summarizes the symptom outcome of
POP patients with second-degree to fourth-degree
anterior/apical and/or posterior/apical prolapse
after mesh-supported pelvic floor surgery using min-
ianchors for additional fixation at the sacrospinous
ligament [57,60,61]. The data show that surgery
leads to a significant reduction of all POP-
related symptoms.

CONCLUSION

It is time to accept that numerous symptoms such
as abnormal emptying of the bladder, urgency,
nocturia, fecal incontinence, obstructed defecation
and pelvic pain can be caused by POP due to laxity of
the supporting and/or suspending connective tissue
structures. This is of upmost importance as laxity
can be surgically repaired and symptoms thereby
cured or improved in a high percentage. The
pathophysiology of pelvic floor dysfunction has
thoroughly been described. The main goal and
indication for pelvic floor surgery — derived from
this knowledge — must be the cure or improvement
of symptoms generated by vaginal prolapse. In
many cases, so-called simulated operations, as
described by Petros [18], can be helpful. Further
studies on pelvic floor surgery have to find out,

0963-0643 Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

which kind of surgery is best in enabling cure of
these bothersome symptoms.
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