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INTRODUCTION
Chronic pelvic pain (CPP) syndrome is a major health

and societal problem1-2. The 2002 definition by the
International Continence Society (ICS) includes concomi-
tant complaints of lower urinary tract, bowel, sexual or gy-
necological in nature where there is no infection or other
obvious pathology”1,3. It is thought that CPPS is associated
with changes in the central nervous system (CNS) that may
maintain the perception of pain in the absence of acute in-
jury and magnify its perception so that non-painful stimuli
are perceived as painful (allodynia) and painful stimuli are
perceived as more painful than expected (hyperalgesia)2.

Chronic pain of moderate to severe intensity occurs in
19% of adult Europeans, seriously affecting the quality of
their social and working lives4. Significant health costs are
attributed to this problem. In a 1996 study, the estimated di-
rect medical costs for outpatient visits alone for this group
in the U.S. was $881.5 million per year. In addition, 15%
reported time lost from paid work and 45% reported re-
duced work productivity5.

The pathogenesis of chronic pelvic pain is still incom-
pletely understood. Mechanisms proposed include periph-
eral and central hypersensitization of the nervous system2.

Peripheral hypersensitization describes an augmented sen-
sory pain input from the peripheral nervous system and
central hypersensitization describes a predisposition of a
dysfunctional central regulation of the sensory input6. In
parallel, accompanying symptoms such as urinary symp-
toms or psycho-social symptoms are also frequently found.

Up to now there is no gold treatment standard of CPP in
women. Currently the main approaches to treatment in
women include counseling or psychotherapy, surgery to in-
terrupt nerve pathways such as laparoscopic uterine nerve
ablation and presacral neurectomy, or hysterectomy - with
or without removal of the ovaries7 – and, more recently,
neuromodulation, where patients reported 40% improve-
ment in their pain symptoms and 26% improvement in their
urinary symptoms at 15 months mean follow-up8. Recent
developments aim to diagnose and treat the clinical pheno-
types of patients by different approaches, including physi-
cal therapy, medications and psychosomatic therapy
amongst others.

As part of the 1993 publication of the Integral Theory,
chronic pelvic pain was linked to a specific symptom com-
plex known as the “posterior fornix syndrome” caused by
lax apical support of the vagina9. The syndrome variously
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centers were included. 809 patients had PIVS, 611 TFS surgery. % cure/improvement at 12 months in the PIVS (TFS) cohort was as follows:
pelvic pain 68 (78) nocturia 63 (83), urge incontinence 70 (85), frequency 79 (82), faecal incontinence 76 (65), apical prolapse 93 (90).
Limitation was the non-randomized design. Conclusions: Restoration of apical support improves CPP, nocturia, urgency/ urge incontinence
and/or non-sphincteric fecal incontinence.
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encompassed chronic pelvic pain and bladder symptoms of
urgency, abnormal emptying, nocturia9. Patients rarely pre-
sented with single symptoms9. Essential to this theory, is
the concept that loose ligaments interfere with the muscle-
mediated central-peripheral control reflexes. For symptoms
of overactive bladder (e.g. urgency, frequency, nocturia),
loose ligaments prematurely activate the micturition re-
flex10. For pain, inability to support the sympathetic and
parasympathetic nerves is expressed by referred pain to
various sites and symptoms are not always proportional to
the degree of the anatomical failure11. In 1996, a description
of the pain was published. This included site (lower ab-
domen, sacral, deep dyspareunia) severity, variability, re-
lieve on lying down. Surgical intervention consisted of the
approximation of the uterosacral ligaments (USL) under lo-
cal anesthesia. This resulted in an initial 85% cure/ im-
provement of CPP at 3 months11, Figure 1.  The cause of the
pain was hypothesized to be inability of lax USLs to sup-
port the nerves in the USL11. The ultimate etiology of USL
laxity is attributed to age or birth related collagen, in asso-
ciation with smooth muscle and sympathetic nerve fiber
damage8,9, aided by hormone induced depolymerization
during pregnancy12. 

The primary aim of the present study was to investigate
whether lax apical support (uterosacral and cardinal liga-
ments) was a causative factor in CPP and other symptoms
of the posterior fornix syndrome (e.g. urinary urgency, noc-
turia, faecal incontinence) by prospectively evaluating
these symptoms using two different surgical techniques
which restored apical support of the vagina. Inherent in this
work was our hypothesis that the peripheral hypersensitisa-
tion of the CPP and micturition circuits might be potential-
ly reversible by treating the underlying cause as hypothe-
sized, lax uterosacral ligaments.

MATERIAL AND METHODS
Eight Female Pelvic Floor tertiary referral centres partic-

ipated in the study. Ethical approval for data acquisition
was received by the ethics committee of the Justus-Liebig-
University Giessen, Germany (ethical vote 74/10).

At the first consultation, all patients completed a self-ad-
ministered validated patient questionnaire13, whose answers

Figure 1. – Simple posterior fornix repair11. A transverse incision
is made in the posterior fornix 3-4cm below the cervix, A large
No1 needle is inserted widely laterally below the vaginal skin and
the loose uterosacral ligaments (USL) are approximated (arrows)
with strong sutures. USL= uterosacral ligament; CL=cardinal liga-
ment; E=enterocele.

Figure 2. – Simplified diagnostic algorithm. As applied in this
study, it related symptoms (ticks) to prolapse and damaged liga-
ments in the apical parts of the vagina. PUL=pubourethral liga-
ment, EUL=extraurethral ligament (anatomical zone 1); ATFP=ar-
cus tendineus fasciae pelvis, CL= cardinal ligament (2);
USL=uterosacral ligament, PB=perineal body (3 and 4).
The height of the bar indicates prevalence of a symptom caused by
the respective anatomical region. 

were transferred to the Pictorial Diagnostic Algorithm
[Figure 2], which served as a guide to surgery. All patients
underwent a vaginal examination to assess the degree of
prolapse and to detect specific anatomical defects. Given
the fact that there are no routine tests to diagnose peripheral
and/or central hypersensitisation, patients with symptomat-
ic vaginal prolapse were included in this study. No attempt
was made in the present study to differentiate between pe-
ripheral and central hypersensitisation. 
Inclusion criteria

Consecutive patients with apical prolapse of any degree14

and two or more posterior fornix syndrome symptoms (e.g.
chronic pelvic pain, urgency, abnormal urine emptying, or
nocturia) were included.
Exclusion criteria

Patients with endometriosis, proven organ infection or
other conditions known to cause chronic pelvic pain were
excluded. Patients not suitable or not willing to undergo
surgical pelvic reconstruction were also excluded.
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ineum on both sides, through the ischiorectal fossa and was
brought up medial to the ischial spine just below or through
the sacrospinous ligament, attached to the cervix or vaginal
apex and tightened, as previously described (Figure 3)15-16.

In patients who were subjected to TFS sling18, the cardi-
nal and uterosacral ligaments (USL) were identified, incor-
porating a horizontal transvaginal incision approximately 3
to 4 cm in length. A channel was created through or adja-
cent to the ligaments to the pelvic skeleton, the applicator
carrying the TFS tape was inserted into the channel, and the
anchor released. The procedure was repeated on the con-
tralateral side and the tape was tensioned in the midline un-
til a resistance was felt. The excess tapes were trimmed and
the vaginal mucosa closed in layers, figure 4.

Cystocele, rectocele and perineal body repairs were per-
formed using native tissue or TFS as required.
Statistical analysis

Paired binary response data (per-patient presence/ab-
sence of a specific sign/symptom before vs. after surgery)
in the total study cohort were analyzed with a McNemar’s
test, with a null hypothesis of no treatment effect19. 

The GraphPad Quickcalcs platform was used for this analy-
sis (http://graphpad.com/quickcalcs/mcNemar1/). The sample
size (https://www.statstodo.com/SSizMcNemar_Pgm.php)
was deemed sufficient to assume a Chi-squared distribution.
The Chi-square was calculated with one degree of freedom. 

Post-hoc estimation of the study power was performed,
assuming an alpha error equal to 0.01 (https://www.statsto-
do.com/SSizMcNemar_Pgm.php). In all cases the estimat-
ed power for this comparison exceeded 0.95 (table 1).

To evaluate differences between the proportions of pa-
tients showing or not a specific sign/symptom when treated
with different surgical techniques (posterior intravaginal
slingplasty vs. tissue fixation system), the Z-ratio and the
95% confidence interval for the difference between inde-
pendent proportions were calculated20.

The VassarStats platform was used for this analysis
(www.vassarstats.net).

RESULTS
1420 patients presenting with pelvic floor dysfunction

due to apical prolapse and amenable to pelvic floor recon-

Symptoms were defined as follows:
– Pelvic pain; consistent with the 199611 and other de-

scriptions1-3.
– Nocturia was defined as by the ICS: two or more

episodes of micturition per night1,3. 
– Urge incontinence: at least one episode per day of wet-

ting prior to arrival at the toilet.
– Fecal incontinence (non sphincteric): Loss of either

gas, liquid or solid feces more than once per week.
Intervention

All patients underwent a posterior sling operation, de-
pending on the standard operation performed at the partici-
pating centre, an infracoccygeal sacropexy (posterior
IVS)15-16 (Fig. 3), or a TFS sling operation of the cardinal
and/ or uterosacral ligaments17 (Fig. 4). 
Data acquisition

Between January 2007 and January 2012, eight pelvic
floor centres with experience either in the infracoccygeal
sacropexy or TFS sling techniques participated in this trial.

Follow-up and end point measurements
Outcome measures were assessed at the individual study

level. At 12 months follow up a full assessment was made
using the self-administered Integral Theory System
Questionaire13, as well as vaginal examination.
Criteria for a positive response

– Pain: Because of widely varying pain intensity, often
from day to day, patients were asked to give a global self-
assessed 80% improvement over the baseline symptom at
the 12 month visit.

– Nocturia: Reduction from 2 or more episodes per night
to one or none. 

– Urge incontinence: Zero episodes of wetting prior to
arrival at the toilet.

– Fecal incontinence: Zero episodes of soiling prior to ar-
rival at the toilet.

Every centre used the Integral Theory System Que stio -
naire13, examination technique, intervention algorithm and ei-
ther the infracoccygeal sacropexy with tapes attached to the
sacrospinous ligament,15-16 or posterior TFS technique, with
tapes directly applied to the cardinal/uterosacral ligaments17.

In patients who were subjected to infracoccygeal
sacropexy, a special tunneller was inserted into the per-

Figure 3. – Infracoccygeal sacropexy or “Posterior IVS”. The apex
is suspended to the sacrospinous ligaments. PC=m. pubococ-
cygeus; V=vagina; PB=perineal body; LP=m. levator plate;
R=rectum; IS=ischial spine; PS=pubic symphysis; S=sacrum. 

Figure 4. – Reconstruction of the cardinal and uterosacral liga-
ments with the TFS mini sling procedure.
PUL=pubourethral ligament, CL= cardinal ligament;
USL=uterosacral ligament
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                                                                Number of patients with symptom or                  Confidence interval of difference                Probability 
                                                                        condition/total patients (%)                                    between proportions*                        (two-tailed)**

                                                pre-PIVS           pre-TFS         post-PIVS       post-TFS            pre-PIVS              post-PIVS         pre-PIVS       post-PIVS
                                                                                                                                                     vs pre-TFS           vs post-TFS      vs pre-TFS    vs post-TFS

Pelvic pain                               405/809 (50)       194/611 (31)     131/809 (16)      42/611 (7)           0.13 to 0.23             0.06 to 0.12           < 0.0001           < 0.0002
Nocturia                                    286/809 (35)       254/611 (41)      59/809 (13)       77/611 (7)          0.011 to 0.11          0.021 to 0.085           0.017                0.0008
Urge/ Urge incontinence          322/809 (40)       317/611 (52)     100/809 (12)      51/611 (8)          0.069 to 0.17          0.007 to 0.071         < 0.0002              0.015
Frequency                                 233/549 (42)       310/611 (51)       48/549 (9)        55/611 (9)          0.025 to 0.14          -0.03 to 0.035           0.0047                 0.87
Fecal incontinence                    69/324 (21)         93/532 (17)        17/324 (5)        34/532 (6)        -0.015 to 0.094        -0.023 to 0.042           0.167                  0.49
Apical prolapse                       809/809 (100)     611/611 (100)      56/809 (7)       63/611 (10)        -0.006 to 0.005       0.0047 to 0.064              //                    0.022
*No continuity correction
**Z-test comparing PIVS vs TFS, before or after surgery (www.vassarstats.net)

TABLE 1. Signs and symptoms (pelvic pain, nocturia, urge incontinence, frequency, faecal incontinence, apical prolapse) at baseline and after
12 months in patients operated by Infracoccygeal Sacropexy (PIVS) or Tissue Fixation System (TFS).

structive surgery were consecutively included by the cen-
tres from January 2007 to January 2012, Table 1. Only data
of patients presenting for a 12 months follow up are pre-
sented. Mean age was 64.62 ± 13.17 years (grand mean ±
square-rooted pooled variance). 

% cure/improvement at 12 months in the PIVS (TFS) co-
hort was as follows: pelvic pain 68 (78), nocturia 63 (83),
urge incontinence 70 (85), frequency 79 (82), faecal incon-
tinence 76 (65), apical prolapse 93 (90). 

Due to the non-randomized design of this study, baseline
symptoms – with the exception of faecal incontinence –
were characterized by statistically significant imbalances
between patients undergoing PIVS or TFS surgery.

In particular:
• pelvic pain was present at baseline in a higher fraction

of PIVS-treated patients vs. TFS;
• nocturia was present in a higher fraction of TFS pa-

tients at baseline vs. PIVS;
• urge incontinence was present in a significantly higher

fraction of TFS patients at baseline vs. PIVS;
• frequency was present in a higher fraction of TFS pa-

tients at baseline vs. PIVS.

Due to this baseline imbalance, the postsurgical results in
the follow up after 12 months of the two different cohorts (pa-
tient undergoing PIVS and TFS, respectively) are evaluated
separately and presented individually for each cohort (table 1).

DISCUSSION
This is the first large scale multicentre study to report on

the improvement of chronic pelvic pain and other
“Posterior Fornix Syndrome” symptoms by repair of pro-
lapsed vaginal fornix. The data supports our hypothesis that
damaged pelvic ligaments could be a potentially curable
cause of chronic pelvic pain, bladder and bowel symptoms.
The data from both cohorts indicates that if central hyper-
sensitisation circuits had been activated in the pain, bladder
and bowel domains, they were most probably secondary to
peripheral (ligament) defects and not permanent, at least for
the majority of our patients. 

The native tissue method, figure 1, was initially effec-
tive, however cure rates had deteriorated by 12 months
and rapidly thereafter11. It was therefore replaced by sling
techniques using alloplastic material. In 2008, Abendstein
et al. expanded the scope of Posterior Fornix Syndrome
symptom causation with their report of cure/improvement
of Obstructive Defecation Syndrome (ODS), severe sacral

and abdominal CPP and non-sphincteric fecal inconti-
nence with a posterior sling11,21-22. Though apical support
with sling techniques had previously successfully cured
chronic pelvic pain and other posterior fornix symp-
toms15,18,21-25, these studies were from single units, with
small numbers. The strength of this study was the applica-
tion of two different surgical methods with large numbers
collected from multiple centers, giving greater statistical
validity to its conclusions: loose posterior suspensory lig-
aments are most likely an important cause of chronic
pelvic pain and other pelvic symptoms. A limitation of
this study is the baseline imbalance between the two study
cohorts, which is presumably due to the non-randomized
design of the study. However both (PIVS and TFS) gave
very significant cure/improvement rates for chronic pelvic
symptoms. From an anatomical perspective, both PIVS
and TFS techniques restore apical support, albeit differ-
ently16-17,23. 

Heinrich Martius stated that in about 30% of cases, back-
aches are provoked by damaged suspending or supporting
ligaments of the pelvic organs26-27. He did however not as-
sociate CPP with other “Posterior Fornix Syndrome” symp-
toms such as urgency, nocturia, abnormal bladder empty-
ing. Martius described two pathways for CPP, visceral and
mechanical. The visceral pathway was transmitted from
Frankenhauser’s plexus which is situated approximately
2cm lateral to the cervix. It lies at the distal end of the hy-
pogastric plexus. These pains radiate mainly to the lum-
bosacral region, the anterior and lateral abdominal wall, the
inguinal region and the thighs. 

The second pathway involves stimulation of the sacral
plexus pains. These pains radiate mainly to the lumbosacral
region, characterized by low dragging abdominal pain or
deep sacral backache. The pelvic pain addressed by this
study, is consistent with both of these descriptions.
Other possible causal relationships to deficient apical
support

It is possible that other pain conditions may have a simi-
lar etiology. 

In a group of 408 patients, Butrick et al reported findings
on 4 equal groups: Interstitial Cystitis, CPP, Vulvodynia/
dyspareunia and “Other”. They found a high rate of com-
plaints of voiding dysfunction, dyspareunia, pain, urgency,
frequency28. These are similar to the descriptions of the
Posterior Fornix Syndrome9.

The question of loose USL as an etiological factor was
tested in 10 patients with chronic extreme vulvodynia. Two
ml of 2% lidocaine was injected transvaginally at the junc-
tion of USL to cervix. On retesting after 5 minutes, 8 pa-
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tients reported complete disappearance of introital sensitiv-
ity and this was confirmed by two separate examiners. In
the other two patients, direct testing confirmed that the al-
lodynia (exaggerated sensitivity) had disappeared on one
side, but remained on the other. Re-testing the patients at 30
minutes confirmed that the blocking effect on the pain had
disappeared29.

A similar test was made in 3 patients with CPP and
symptoms of bladder pain syndrome. The abdominal, ure-
thral, introital and cervical tenderness which were demon-
strated objectively on pre-testing in all 3 patients, improved
significantly shortly after the injection30.

A simple office ‘simulated operation’ test, insertion of a
6x3x3cm pessary in the vaginal apex, normally used to de-
termine apical cause of urgency31, or gentle insertion of the
bottom part of a bivalve speculum into the posterior fornix
often immediately improves the urge and pain symptoms32-
33. All these observations suggest that central hypersensiti-
sation may be secondary and the cause of the symptoms po-
tentially reversible.

In summary, defective adequate apical support of the
vagina seems to be an important cause for CPP and also,
nocturia, urgency and non-sphincteric fecal incontinence.

These symptoms are potentially curable by reconstruct-
ing the apical ligamentous supports of the vagina.

Summary

Chronic Pelvic Pain, nocturia, urgency/ urge inconti-
nence and/or non-sphincteric fecal incontinence can be im-
proved by surgical reconstruction of the apical ligamentous
supports of the vagina. Both surgical techniques evaluated
in this study (Infracoccygeal sacropexy or Tissue Fixation
System) achieved similar improvements.
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Uro... According to the Standardisation of Terminology in lower urinary tract function proposed on 2002 by the International Continence
Society (ICS), Pelvic Pain Syndromes (PPSs) are all chronic in their nature. Pain is the major complaint but concomitant complaints are of lower
urinary tract, bowel, sexual or gynaecological nature. Pelvic organ prolapse (POP) can occur in association with urinary incontinence and other
lower urinary tract and pelvic dysfunction and it is difficult, if not impossible, to find cause and effect in that. The Integral Theory proposed by
Petros, argues that laxity of the uterosacral ligaments and uterus supporting structures can lead to PPSs. Thus, restoring these supporting struc-
tures, could represent a therapeutic option for addressing pelvic pain. Both Infracoccygeal Sacropexy (PIVS) and posterior Tissue Fixation
System (TFS), gave very significant cure/improvement rates for chronic pelvic pain symptoms in women with vaginal apical prolapse.
Unfortunately there is a lack of scientific data from good quality published reports on this topic in the literature. Moreover, although this ap-
proach may be beneficial for this kind of patient, it can be largely dependent on the accurate identification of patients with pain, reproducible up-
on traction of the prolapsing structures. Because POP is typically not associated with pain primarily, patients should be well counselled on the
possibility of persistence of pain despite surgical anatomic correction. On the other hand, it is not know whether or not the insertion of a
polypropylene tape, could be complicated by the occurrence of pain in women without this complaint before surgery.

MARIA ANGELA CERRUTO
Urology OUI of Verona, Italy
mariaangela.cerruto@univr.it

Multidisciplinary Uro-Gyne-Procto Editorial Comment
To improve the integration among the three segments of the pelvic floor, some of the articles published in

Pelviperineology are commented on by Urologists, Gynecologists, Proctologists/Colo Rectal Surgeons or other
Specialists, with their critical opinion and a teaching purpose. Differences, similarities and possible relationships be-
tween the data presented and what is known in the three fields of competence are stressed, or the absence of any anal-
ogy is indicated. The discussion is not a peer review, it concerns concepts, ideas, theories, not  the methodology of the
presentation.

Gyneco... This article emphasizes how ligamentous laxity is important in the onset of syndromes involving the three compartments front, mid-
dle and rear. In particular the weakening of the utero-sacral ligaments is responsible for pelvic pain and functional symptoms as well in bladder
and rectal emptying, regardless of the degree of genital prolapse. Patients with lesser degrees of prolapse associated with these symptoms are
usually recommended for rehabilitation or pharmacological therapy or to wait for a more severe anatomical defect in order to indicate surgery.
The restoration of the apical vaginal support with the TFS sling represents a minimally invasive innovative approach allowing cure in symp-
tomatic cases, which are not particularly severe from the anatomical point of view, thus expanding the surgical indications in case of chronic
pelvic pain and bladder symptoms (hyperactivity and abnormal emptying). This multicenter study suggests that in the evolution of the clinical
picture, early surgery might prevent chronicity of symptoms that probably occurs through the peripheral and subsequently central hypersensitiv-
ity. What remains unexplained is that there are patients with higher degree pelvic organs prolapse, and thus with ligaments definitely weak and
inefficient in countering muscle action, that do not report symptoms except vaginal fullness.

LUISA MARCATO
Department Obstetrics Gynecology, Azienda Ospedaliera, Padova, Italy

marcato.luisa@sanita.padova.it

Procto... Pelviperineal chronic pain (PPCP) is often observed in a proctologic practice both in males and females, being simply named as proc-
talgia. Nevertheless it may affect other nearby organs, and it occurs with variable intensity, dysfunctions and emotional involvement. Nosography
itself is imprecise and ill-defined in the various forms extending from the pubic bone (pubalgia) to the coccyx (coccydynia). The choice of ther-
apy is difficult as well, being a real challenge for all specialists interested to the pelvic floor. A recent unpublished study (Pelvis Center, Padua,
Italy) between 2015 and 2016 has selected 100 female patients with PPCP over a population of 812 women (12.3%), average age 49 (16 -82),
mean NRS 4 (2-7), 48 in menopause (8 HRT), with the following localizations: vulva-vagina 90, dyspareunia 60 (sexually active 80), anus and
rectum 48; 80 parous, average deliveries 1.7 (1-5). Patients claimed to be anxious in 56%, appearing actually anxious in 46%, admitted to be de-
pressed in 12%, appearing depressed in 24%. The trigger points most frequently mentioned as painful were: vaginal vestibule (60), posterior
fornix (35), anal canal (30), Douglas pouch (25), bladder (20), coccyx (12), pudendal nerve /ischial spine (10); in 19 women a descending per-
ineum was observed. The main pathologic conditions in the anterior/central compartment were POP/2-4 Half Way System (14), urinary inconti-
nence (12), hysterectomy (6), endometriosis (6), recurrent cystitis (1), interstitial cystitis (1); in the posterior compartment constipation (55), fecal
incontinence (18), dyssynergia (10), rectal mucosal prolapse (32), rectal intussusception (20), low rectocele (14). At present only the Integral
Theory (IT) helps us to interpret these cases in which there are no lesions evident at physical examination or imaging. The Integral Theory
System offers as well a chance of surgical treatment after ‘simulating’ the proper operative procedure as follows: by insertion of the lower blade
of a bivalve speculum to mechanically support the apex. If the pain improves, surgery to reinforce the posterior ligaments is indicated.
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