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Dear Readers of Pelviperineology,

With the first issue of the 2021, Chief Editor of Pelviperineology 

will be Professor Jacob Bornstein, Chairman of the Department 

of Obstetrics & Gynecology, Galilee Medical Center - Nahariya, 

Israel.

Leaving the direction of the journal brings me a mixture of 

emotions: sadness for the abandonment of a creature that I gave 

birth to about ten years after my graduation, and followed for 39 

years, a complete abandonment is not, really, because I commit 

myself to continue to assist the Chief Editor, relief  because the 

work becomes more and more burdensome and the tasks to 

lead to an inclusion in the most authoritative indexes of the 

journal is increasingly complex, and finally confident hope for 

the awareness that the person who takes the leadership has the 

desire, the ability and the authority for a decisive improvement 

and a radical change in the journal’s long history.

As reported in an editorial of 2007, Pelviperineology1, albeit 

at the margins of the great international scientific publishing, 

has experienced all the phases of evolution or revolution that 

involved both the scientific press and the medical art of the 

study of functions and pelvic floor dysfunctions in all three 

compartments. Personally I started with the colorectal surgery 

and proctology, but in the 90s I perceived, thanks to contacts 

with the urologist at the University of Padua Walter Artibani, the 

need to have an integrated view of the entire pelvic floor.2,3 In 

the first decade of the 2000s, the contact with Bruce Farnsworth 

and Peter Petros opened me to the study and surgical practice 

of urogynecology, thus getting the feeling of becoming a pioneer 

surgeon in complete pelvic floor surgery after having contributed, 

in my thirty previous years, to the spread of proctology in Italy 

thanks to the foresight of the publisher Piccin who produced in 

many thousands of copies and in various editions my vast treatise 

on Coloproctology, and of an Italian company of medical devices 

that still exports throughout the world disposable instruments 

that, for the sole interest in research, I designed and helped to 

produce.

In recent decades, surgery of  the anterior urological compartment 

has seen the triumph of the Integral Theory with the treatment 

of urinary incontinence with the slings proposed by Petros 

and Ulmsten, while the use of prosthetic materials has made 

a fundamental contribution to the correction of genital 

prolapses. In the colo-rectal-anal practice, the use of staplers 

has represented, as well as the laparoscopic approach, a 

revolutionary element in an almost centenary surgery, but in the 

strictly pelvi-proctological conditions it has raised many quite 

critical issues, linked above all to the commercial pressure for an 

expensive surgery, not infrequently abusive, and of questionable 

impact in a field where the knowledge of physiopathology is 

still inadequate to understand the clinic. As always in science 

however everything, as most of the above described proposed 

solutions, is questioned and the current debate is promising for 

a definitive progress, mainly for the benefit of patients.

In the editorial field with cultural, political, commercial and 

obviously scientific information, we have witnessed and 

are witnessing an evolution that seems to upset and often 

overwhelm bases that may initially appear stable. The epochal 

changes of the past that we are now aware of, correspond to 

personal memories made of a mixture of regret, fear and hope, 

similar to the feelings we  experience now with the innovative 

proposals of the scientific media or of the new therapies.

In the last decade, the journal has had a double circulation, 

both in print and online on its website www.pelviperineology.

Pelviperineology: a new life

DOI: 10.34057/PPj.2020.39.04.001

EDITORIAL



106

Pelviperineology 2020;39(4):105-106

org and www.pelviperineologia.it for an Italian edition. Today 

it counts almost exclusively on diffusion on the web. Its large 

indexation is a must that constitutes the main objective of the 

new management.

My gratitude is very great to Professor Peter Petros who in 

recent years has supported the journal with his encouragement, 

his international relations and his scientific contributions, to 

Doctor Maurizio Spella who created the editorial platform www.

isubmit.it, essential for the global management of the journal, 

to the Publisher Galenos who accepted a commitment that my 

strength alone could no longer support and is of help in the 

international diffusion of Pelviperineology, and lastly, but in this 

moment of passing the baton certainly more important of all, 

towards Professor Jacob Bornstein who agreed to be Chief Editor 

in this challenging adventure.

It is possible that a different name may be given to the journal, 

emphasizing in its title, for example, the importance and interest 

in pelviperineal pain, one of the most important topics in pelvic 

floor medicine. The aging of populations and the quality of life 

of many elderly people who too often spend many hours of 

their days in dirty diapers due to fecal incontinence and find it 

difficult to make their voices heard because they are relegated 

to retirement homes, must represent a great call to the study 

and proposal for solutions that still sink into the mysterious 

systems of our body. Fecal incontinence for many reasons, some 

obvious, has not yet received from the scientific community the 

attention it deserves due to its clinical and social importance. 

And this should be a commitment and a responsibility for 

the pelviperineological science which in principle must see 

the person in his entirety, from the brain, to the heart, to the 

sphincters, and not only the latter. In this sense the collaboration 

is needed by the entire Editorial Board (in particular I call my 
colleagues colorectal surgeons and proctologists to action) and 
by the more active members of the ISPP, to express interest 
and passion for a project that continues to attract “painful” 
questions from patients, proposals for resources and curiosity 
of the most intelligent people. We must not forget that the 
pelvic floor represents the field of action not only for urologists, 
gynecologists and colorectal surgeons\proctologists, but also 
for many other specialists in imaging, psychology, geriatrics, 
rehabilitation, pharmacology, physiatry, etc. The involvement of 
everyone is indispensable, as in the clinical practice also for the 
success of the journal and for the goodness and usefulness of the 
fruits it can produce.

This issue of Pelviperineology reflects the multidisciplinary 
nature of the journal. There are innovative articles and didactic 
contributions in the fields of urology, gynecology, proctological 
surgery, diagnostic imaging, with the comment of different 
specialists, and this absolutely represents the mission of the 
journal.

GIUSEPPE DODI

Managing Editor
giuseppe.dodi@unipd.it
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INTRODUCTION

The clinical problem

In 1988 Fowler et al.1 suggested that idiopathic non-obstructive 

urinary retention in young women was a distinct syndrome 

often associated with certain characteristic features (Table 1). 

At that time urinary retention in young women was known as 

an uncommon disorder, described in the early 19th century, and 

often attributed to psychological causation; i.e., a “functional” 

syndrome, an unsatisfactory concept that lacked clear definition. 

Fowler suggested that this voiding disorder was due to failure 

of relaxation of the urinary sphincter. Of the listed features,1,2 

in addition to retention, only three are positive. The onset has 

been associated with opiate therapy, with gynaecological or 

abdominal surgery, and other minor medical procedures and 

with childbirth. There is frequent psychological co-morbidity. The 

most striking of the three positive features, that affected women 

Ad dress for Cor res pon den ce: Peter Petros, Adjunct Professor School of Mechanical and Chemical Engineering, University of Western Australia, Perth, 
Australia E-mail: pp@kvinno.com ORCID ID: orcid.org/0000-0002-9611-3258

Received: 12 August 2020 Accepted: 27 October 2020

REVIEW

ABSTRACT

We review the clinical problem of idiopathic non-obstructive urinary retention and voiding difficulty in young women, thought by Fowler 
and associates to be due to urinary sphincter spasm. We conclude that this voiding disorder in Fowler’s syndrome (FS) is not due to sphincter 
spasm associated with a so-called characteristic electromyography pattern in the urinary rhabdosphincter, since the latter has been shown 
to occur in normal young women. We point out that non-obstructive urinary retention and voiding difficulty is also a feature of the posterior 
fornix syndrome (PFS) and we suggest that these two syndromes are one and the same. In idiopathic non-obstructive urinary retention, 
as described in PFS and in FS, the voiding disorder is usually associated with laxity of the uterosacral ligament (USL)with resultant loss of 
balance in the pelvic floor muscular vectors, causing impaired opening of the urethra for voiding. The various associated features of these 
two syndromes, especially enlarged bladder, urgency and frequency, chronic pelvic pain, and secondary psychological symptoms are all 
relieved when voiding difficulty is resolved by successful management strategies, including physiotherapy, tape-based reinforcement of the 
USL, and neuromodulatory management. We suggest that, given its simplicity and long-term effectiveness, surgical reinforcement of the USL, 
by plication in younger women or tape reinforcement after the menopause, is the optimal first line treatment for posterior fornix syndrome 
(PFS). Nonetheless, we caution that our conclusions described here do not exclude other, central neurological causations for this voiding 
disorder in some patients.

Keywords: Fowler’s syndrome; posterior fornix syndrome; underactive bladder; urinary retention; chronic pelvic pain; OAB; nocturia

1Emeritus Professor of Neurology, Barts and the London School of Medicine, QMUL, London, United Kingdom
2Hon Consultant Neurologist, Royal London Hospital (Barts Health NHS Trust) and St Mark’s Hospital, London, United Kingdom

3Professor of Neurology, Instituto de Fisiologia, Instituto de Medicina Molecular João Lobo Antunes, Faculdade de Medicina, Universidade de Lisboa, 
Lisbon, Portugal

4Adjunct Professor School of Mechanical and Chemical Engineering, University of Western Australia, Perth, Australia
5Formerly UNSW Professorial Department of Surgery, St Vincent’s Hospital Sydney, Sydney, Australia
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often note that withdrawal of their catheter is accompanied by 
a feeling of something gripping it, has been ascribed to spasm 
of the urethral rhabdosphincter (RS).3 This is attributed to the 
finding of complex repetitive discharges (CRDs) and decelerating 
burst (DBs) activity in needle electromyographic (EMG) recordings 
from the external urinary RS.1,3,4 However, in the initial report 
only one control subject was studied and in that subject these 
EMG features were also found.4 Later, it was recognised that this 
EMG feature was present in less than 50% of women with non-
obstructive urinary retention.5

In striated skeletal muscles, EMG activity of this type is almost 
always abnormal, and found in both neurogenic or myopathic 
disorders,6 especially when a muscle fibre is injured during 
the insertion of the EMG needle. CRDs do not require motor 
endplate firing or voluntary neural activity but are due to 
ephaptic excitation occurring between adjacent striated muscle 
fibres.7 It has been suggested that CRDs and DBs in the urinary 
sphincter may be due in some way to hormonally driven cross-
talk between smooth muscle and striated muscle fibres in the 
urinary sphincter complex.5 Fowler and colleagues assumed 
that this sphincteric EMG feature was pathological and caused 
urinary retention by preventing sphincter relaxation.3 However, 
the extent of sphincter muscle involvement during the EMG 
discharge and the force generated by the discharge have never 
been studied. In addition, several subsequent investigators have 
found this sphincteric EMG feature in normal women.5 Tawadros 
et al.5 reported it in the luteal phase of the menstrual cycle in 
5/15 women and in both follicular and luteal phases in 8/15, but 
not in the follicular phase alone. It is therefore not an abnormal 
finding and, therefore, cannot account for difficulty voiding. 
Indeed, radiologic, urodynamic and mathematical modelling 
studies have shown that urinary continence is achieved by 
musculo-elastic forces outside the urethra, rather than by 
contraction of the urethral sphincter muscle alone.8 Fowler et 
al.1 also suggested that difficulty voiding was associated with 
polycystic ovary syndrome, found in 14 of 22 affected women. 
However, subsequently neither polycystic ovary syndrome, nor 
endometriosis, were confirmed as associated features.3,9 The 
atonic enlarged bladder is considered secondary to functional 
outflow tract obstruction. Although not at first specifically 
recognised, a variety of neuropsychiatric symptoms are common 
associated features and there is frequently chronic pelvic pain.9,10 

In summary, the symptoms and investigative findings in young 
women presenting with idiopathic non-obstructive urinary 
retention extend inconstantly across multiple bodily systems, 
and the suggested principal feature, the EMG finding, occurs in 
normal women and varies according to the menstrual cycle.5 A 
different explanation for non-obstructive urinary retention in 

young women must be sought, although it is possible that there 
is no unitary causation.

A different explanation for non-obstructive urinary 
retention in women

Lax or weakened uterosacral ligaments (USL) can lead to 
urinary retention and difficulty in voiding, a disorder termed 
the posterior fornix syndrome (PFS), first described in 1993.8,11 
PFS, like Fowler’s syndrome (FS), presents with idiopathic non-
obstructive urinary retention, associated with frequency, urgency, 
nocturia, pelvic pain and neuropsychiatric symptoms. It can be 
cured or improved by USL plication in younger women with good 
collagen11 or, more effectively, especially in older women, with a 
specifically located tape insertion procedure which creates new 
collagen to reinforce the weakened USL’s.12,13 This experience has 
implications for management of women with this spectrum of 
voiding disorders, including FS and PFS.8,14

Feedback control of bladder storage and voiding

A feedback control model of urinary storage and voiding is 
recognised15 (Figure 1). Urine storage (continence), the resting 
mode, is modulated by the closure reflex, that is also under 
conscious influence (Figure 1); white arrows). In the pelvic floor, 
bladder storage is controlled by the tone of three opposed vectors 
(Figure 1; large arrows).16-18 The storage mode is interrupted by 
voiding, a brainstem reflex response under conscious control 
that is initiated by perceived bladder filling. This is described as 
follows:

Urethral closure: The pubococcygeus muscle (PCM) contracts 
forwards against pubourethral ligaments (PULs). levator plate 
(LP) contracts backwards against PUL and USL. LMA (conjoint 
longitudinal muscle of the anus) contracts downwards to rotate 
the bladder and close the proximal urethra by “kinking” at the 
bladder neck18 (Figure 1). These actions increase urethral flow 
resistance, determined by Poiseuille’s Law as proportional to 
the fourth power of the urethral radius.19-21 At the same time, 
the urethral RS also contracts, further narrowing the urethral 
lumen. The closure response also causes all three vectors (arrows 
in Figure 1) acting oppositely, to tension the vagina, supporting 
the urothelial stretch receptors (“N” in Figure 1) from below. The 
resulting tension counteracts the hydrostatic pressure of urine in 
the bladder, suppressing increased afferent impulses to cortex 
which would otherwise cause activation of the voiding response.

Voiding reflex: Bladder afferents “N” to Barrington’s nucleus in 
the pons (Figure 1) which activates the micturition reflex, subject 
to cortical modulation (white arrows, Figure 1). The subject feels 
a sensory urge, and the forward vector due to PCM muscle activity 
relaxes (broken circle, Figure 1).16-18 This causes the proximal 
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urethral pressure to fall, and is followed by detrusor contraction, 
and voiding of urine. PCM relaxation (red broken circle, Figure 
1) allows the posterior muscles (large arrows) to funnel out the 
posterior wall of the urethra (broken white lines, Figure 1) just 
before the bladder detrusor muscle contracts.18 This proximal 
urethral funnelling exponentially reduces internal urethral 
resistance to flow (Figure 2), so reducing the work required to 
void by bladder contraction.18 It also allows urine to enter the 
proximal urethra, augmenting the urge to void by a sensory 
reflex loop. The opposing muscle forces must be balanced, or 
instability is introduced into the system (see Figures 1 and 3).

Video-urodynamics and uterosacral ligamentous laxity: 
Obstruction in the region of the striated sphincter (i.e., distal 
half of urethra) is a feature of idiopathic non-obstructive urinary 
retention; for example, in FS and PFS.3,8,11 In FS this has been 
ascribed to striated urethral sphincter overactivity but USL 
laxity8, as described above, is a more plausible explanation. 

When the USLs are lax (Figure 3), the posterior muscle vectors 

(arrows) are weak and the resultant altered balance of forces 

(lower illustration in Figure 3) shifts to the anterior muscle 

vectors. Increased input from sensory receptors at the bladder 

neck “N” will then induce activation of the micturition reflex, 

but compensatory (or socially defensive) activation of the closure 

reflex maintains continence (white arrows, Figure 1). The already 

unbalanced forward vector, due to uncompensated activity of the 

PCM, over-tensions the distal vagina, closing the distal urethra 

more tightly (Figure 3). This causes a raised maximum urethral 

pressure, “catheter grabbing”, and consequently an increased 

post-void urine volume (see Table 1), since a higher hydrostatic 

pressure is then needed to activate sufficient sensory afferent 

input to trigger the voiding response. Because the PCM relaxes 

immediately before micturition starts, excess distal closure tone 

(Figure 3) now resolves. The posterior vectors (Figure 1; large 

arrows) remain weak because the USLs, against which they 

Figure 1. Feedback control of closure and micturition Schematic 3D sagittal view of bladder and other anatomical structures involved in 
micturition: 3 opposite vector forces (large arrows) pubococcygeus muscle (PCM) contracts forwards against pubourethral ligaments (PUL); 
levator plate (LP) contracts backwards against PUL and uterosacral ligaments (USL); conjoint longitudinal muscle of the anus (LMA) contracts 
downwards against USL; small upwards green arrows = afferent impulses; downward green arrows = efferent impulses; large white arrows = 
central suppression of both. (broken circle) = relaxation of PCM prior to micturition. If PUL or USL are loose, the muscles contracting against 
them (arrows) weaken. Urethra cannot be closed (incontinence), opened (emptying problems) or organs stretched to support “N”, (urge 
incontinence)
CX: Cervix; CL: Cardinal ligament; ATFP: Arcus tendineus fascia pelvis
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contract, (Figure 1) are lax. The posterior urethral wall cannot 
open sufficiently to reduce resistance to voiding (Poiseuille’s 
Law; see Figure 2) before bladder contraction (exactly as shown 
by video urodynamics1,3). The detrusor then contracts against 
an only partially opened urethra, causing difficulty voiding or 
“obstructed micturition”. The exponential relationship between 
urethral narrowing and urine flow described by Poiseuille’s 
theorem18-20 is core in understanding the abnormal urinary 
storage pattern in FS and PFS and also, probably, with regard 
to the more recent concept of “underactive bladder” disorder 
(UAB).21-23 Similar video-urodynamic features define FS and PFS, 
further supporting the proposed unity of the two syndromes.

Urodynamics in idiopathic non-obstructive urinary 
retention

Urinary volumes in FS may exceed 1,000 ml.2,3 Upregulated 
activation of the closure reflex causes increased tone in the 
forward vector (large arrow, Figure 3) so that afferent impulses 
cannot trigger the voiding reflex. The same process activates 
the urethral RS causing a raised maximum urethral pressure. 
Although only four of our patients with PFS had maximal 
urethral closure pressures (MUP) >90cm water, the mean MUP 
in these was reduced from 93 cm to 75 cm water following USL 
reconstruction.8 Detrusor contraction was reduced in three 
women with PFS.8 These findings are similar to those in FS.3 In 

PFS, following USL reconstruction, the mean resting bladder 
volumes were reduced from 598 ml to 301 ml and mean 
emptying time from 50 seconds to 20 seconds8 (Table 1).

Figure 2. Exponential nature of urine flow is related to urethral 
diameter. For a flow rate of 50 ml/sec (thick blue line), closing the 
urethral diameter from 4 mm to just 3.5 mm increases the head of 
pressure required by the detrusor to expel urine from the bladder 
exponentially, from 100 cm H

2
O to 172 cm. Conversely, expanding 

urethral diameter to 6 mm (yellow lines), reduces the head of 
pressure required to evacuate to only 20 cm H

2
O. The blue line 

represents the total urethral resistance to flow, including dynamic 
and frictional flow components
Q: Flow

Table 1. Pre-operative and post-operative results (after TFS reinforcement of USLs) in 24 women with posterior fornix syndrome

  Pre-op Post-op p value

PVR 272 ml (100-630) 34 ml (0-150) <0.0001

Abnormal bladder emptying (24 patients) 100%
9 100% cured 9 80% cured
2 50% improved 3 failed

<0.0001

Natural bladder volume Mean 593 mi Mean 301 ml 0.0001

Voiding time Mean 50 sec Mean 20 sec 0.006

Peak urine flow rate 42 ml/sec 37 ml/sec NS

Chronic pelvic pain VAS scale assessment 18/24 14 improved 80% <0.0001

Max urethral closure pressure (4 patients) >93 cm water 75 cm water NS

Urge
17/24
3-4 wet episodes/day 
(range: 1-8/day)

13/17 cured
3 episodes/day (range: 1-8) in 4 
patients

<0.0015

Frequency
Mean 12/day
(range: 5-21)
14 voided >14 times/day

Mean 8.5/day (range: 5-13)
8 voided >8/day

0.015

Nocturia

2 or more/night in all
24 patients.
Mean 4.6
(range: 2-9)

13 cured
10 failures
mean 2.7/night
(range: 2-6)
Host to F/U

<0.0001

Excess detrusor activity 4 patients 1 patient -

TFS: Tissue fixation system; USL: Uterosacral ligaments; PVR: Post-void residual; VAS: Visual anolog scale; NS: Not significant; sec: Second, Pre-op: 
Preoperative; Post-op: Postoperative, Max: Maximum, F/U: Follow-up



111

Swash and Petros. Fowler’s syndrome: what it is and what it’s notPelviperineology 2020;39(4):107-114

Comorbidities in idiopathic non-obstructive urinary 
retention (FS)

Hoeritzauer et al.9 studied comorbidities in a chart review of 
62 patients with voiding difficulty or retention all of whom had 
clinical and sphincteric EMG features considered at that time to 
be diagnostic of FS.1-3 Of these, 31 (50%) had unexplained chronic 
pain syndromes. Of the latter, 12 (19%) were taking opiates for 
unexplained, predominantly abdomino-pelvic, pain syndromes. 
Fifteen (24%) had other unexplained neurological symptoms, 
such as non-epileptic attacks and non-organic leg weakness. 
Abdomino-pelvic surgery seemed to have triggered FS onset in 21 
(35%). Ongoing psychological symptoms were recognised in 31%. 
Only 19 (30%) had no psychological co-morbidity, or pelvic pain. 
In patients presenting with functional neurological disorders, 
most of whom are female, lower urinary tract symptoms, 

including overactive bladder (OAB) syndrome and low flow rate, 

are frequent.9 These complex comorbidities once again raise 

the unresolved issue as to whether difficulty voiding in young 

women is an entity due to pelvic floor instability, or whether 

psychological stress is primarily causative. It seems more likely 

to us, however, that these non-organic features are secondary to 

the stress of the dysfunctional bladder symptoms.9,10,24

Chronic pelvic pain

Pelvic pain was not part of the original description by Fowler et 

al.1 However, Hoeritzauer et al9 found that 50% of FS patients 

at Queen Square had chronic pelvic pain. Idiopathic pelvic 

pain, sometimes termed “perineal neuralgia”, has long been 

a difficult clinical problem. Heinrich Martius,25 writing in the 

German literature in 1938, suggested that chronic pelvic pain 

was due to laxity in the USLs causing loss of support to the 

ganglion of Frankenhauser (T11-L2), located near the cervix,26 

and of the sacral plexus (S2-4) (Figure 4). The anatomy of the 

ganglion of Frankenhauser26 and the sacral plexus, important 

components of the innervation of the uterus and other pelvic 

organs, was described by Langley and Anderson27 in 1896. Pelvic 

pain is common in PFS. In 1996, Petros reported a 70% cure 

rate of chronic pelvic pain 12 months after USL plication with 

native tissue USL repair.28 Since then immediate relief has been 

reported with a posterior sling procedure that reinforces the 

USLs.12,28-31

Unifying Posterior Fornix Syndrome and Fowler’s syndrome

Abnormal bladder emptying, chronic pelvic pain and high post-

void residual urine, symptoms described in FS, whether or not 

defined by the now redundant EMG finding, are also features 

consistent with PFS.11 The characteristic symptoms of PFS are 

urge, nocturia, abnormal bladder emptying with high post-void 

residual urine, and a frequent association with chronic pelvic 

pain. We have previously argued that PFS is indistinguishable 

from urinary retention in young women, as described in FS.8 

Indeed, the two syndromes are likely one and the same; both 

are relieved following restoration of pelvic muscle balance by 

surgical reconstruction of the USLs utilising a posterior sling 

procedure (Figure 2). In our patients diagnosed with PFS the 

fundamental diagnostic criteria for FS and PFS were normalized, 

even curing self-catheterizing retention.14,18

Implications

FS and PFS are two of a group of disorders of urine storage 

and voiding of uncertain pathogenesis; others include OAB 

syndrome, UAB syndrome, detrusor underactivity (DU), urgency/

incontinence, and urgency/frequency. We consider that FS as 

Figure 3. The opposing muscle vectors are normally always in 
balance in the pelvic floor (red vertical line). The posterior vectors 
require a firm uterosacral ligamentous (USL) insertion point. If 
USLs are lax, the posterior vectors weaken and the system loses 
balance, moving forward (to the left of the red vertical line). PCM 
compensates by contracting forwards.
N: Bladder base stretch receptors; PCM: Pubococcygeus muscle; 
LP: Levator plate; LMA: Longitudinal muscle of the anus; PUL: 
Pubourethral ligament (After Petros PE, The Female Pelvic Floor); 
PS: Pubic symphysis; S: Sacrum, U: Uterus
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currently defined,3,9 is identical to the previously reported PFS, of 

organic causation, and usually due to USL laxity. Not surprisingly 

PFS, like FS, is frequently associated with psychological distress. 

All the features of PFS are sustainably cured or much improved 

after simple USL reconstruction,8 preferably with the relatively 

non-invasive posterior sling procedure.8,12 A multicentre trial 

of various procedures involving 616 patients24 reported that 

USL reconstruction greatly improved pelvic pain in 79% of 

197 patients. Other PFS symptoms were also improved.31,32 For 

example, urge incontinence was improved in 86%, frequency 

in 84%, nocturia in 69%, and the infrequent associated 

faecal incontinence in 65%. This marked improvement in 

comorbidities of chronic pelvic pain after restoration of the 

uterosacral ligamentous anatomy by USL reconstruction implies 

that these symptoms are likely to be due to the underlying 

anatomical disorder.9 Whether it is helpful to classify FS and PFS 

in the category of recent descriptions of the bladder/detrusor 

underactivity (UAB/DU) complex,22,23 in which OAB is regarded 

as an essential component of UAB, but presenting with urinary 

retention, is open to research and discussion.

In PFS/FS, USL laxity is mechanical, as demonstrated by 

improvement in urinary retention and emptying after surgery, 

even in women with little or no prolapse.8,14,15 The mechanical 

origin of USL laxity can be demonstrated by inserting a 

cylindrical or rubber ring pessary into the posterior fornix; 

symptoms of chronic pain, urge, nocturia and emptying will 

then immediately improve. In young nulliparous women with 

FS/PFS ligamentous laxity may be congenital although, so far, 

this has not been studied. If it occurs following pregnancy, the 

cause is most likely overstretching of component collagen of USL 

due to relaxin-induced depolymerisation.33 or, if after delivery, 

overstretching by the fetal head. After the menopause, it may 

result from leaching of collagen from pelvic floor ligaments.

Other methods of management

Non-surgical management by pelvic floor physiotherapy using 

a squatting protocol34 has achieved >50% improvement in OAB, 

nocturia, bladder emptying symptoms and reducing post-void 

residual bladder volume. However, uncontrolled observations 

such as these are difficult to interpret. Psychotherapy, similarly, 

is difficult to assess, but is generally considered unhelpful. 

Certainly, relief of associated depression and anxiety is an 

important aspect of overall management of non-obstructive 

voiding problems.9,24 

Sacral neuromodulatory therapy has a long history in 

management of voiding dysfunction.35 It has been reported 

effective in urge incontinence (68%), urgency/frequency (56%) 

Figure 4. Pathogenesis of chronic pelvic pain of unknown origin 
After Martius25 The Ganglion of Frankenhauser and the Sacral 
Plexus are supported by the uterine insertion of the uterosacral 
ligaments (USL). When the USLs are lax (L), these sympathetic and 
parasympathetic nervous structures are vulnerable to stimulation by 
gravity, prolapse or intercourse causing pain. Applying the bottom 
blade of a bivalve speculum to stretch the lax USLs usually provides 
sufficient mechanical support to the USLs to relieve urgency or 
chronic pelvic pain



113

Swash and Petros. Fowler’s syndrome: what it is and what it’s notPelviperineology 2020;39(4):107-114

and non-obstructive retention (71%), whether or not defined by 
the previously accepted EMG feature of FS.3,36,37 This treatment 
has also been used in  OAB, interstitial cystitis, chronic pelvic 
pain, fecal incontinence, constipation and neurogenic bladder 
disorders. Since sacral neuromodulatory therapy appears helpful 
for such a wide variety of disordered bladder disorders, it has 
been suggested that it somehow resets brainstem autoregulation 
of bladder emptying and storage. It is not a specific therapy, but 
it is clinically indicated when the functional disorder is refractory 
to other therapies. Its use in non-obstructive urinary retention 
and other voiding disorders is not informative with regard to 
pathogenesis, although it does imply a disorder of neural 
network coordination, whether primary or secondary.

CONCLUSION

FS/PFS are part of a spectrum of related urinary voiding and 
retention syndromes. The relationship between USL laxity 
and cure or improvement of urinary retention by ligament-
based surgery, native tissue ligament repair or posterior 
sling procedures is well established. Physiotherapy and other 
conservative strategies also have a place. Fowler’s reports, 20-30 
years ago, were important in stimulating awareness and research 
into non-obstructive urinary retention in young women. 
However, it is likely there are both local pelvic floor and central 
neurological causations.
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INTRODUCTION

Provoked vulvodynia (PV) is a challenging condition for pelvic 
floor experts.1 Vulvodynia is currently defined as a vulvar pain 
of at least three months, without a clear identifiable cause, 
which may have potential associated factors.2,3 It was previously 
termed vestibulitis, vestibulodynia, or burning vulva syndrome. 
The etiology, pathophysiology, and treatment of this condition 
have not been elucidated. PV may be one of the various chronic 
pelvic pain conditions or results from local neuroproliferation.4 
The most common presentation of vulvodynia is PV, with severe 
entry dyspareunia, sometimes preventing the possibility to have 
intercourse. Over the years, women have been told that the pain 
during an attempted intercourse is all “in their head”, which 
leads to despair and depression.

Given the enigma of vulvodynia, myths about its causes and 
treatments have emerged. However, in 2015, an evidence-based 
consensus terminology was introduced by scientific organizations 

dealing with vulvar disease - “consensus terminology”,2,3 

providing a clear definition and understanding of vulvar pain. 

The consensus terminology included a list of eight associated 

factors, each of which may be the cause of the condition. This 

paved the way for a change in the paradigm of PV treatment, 

which should be tailored according to the associated factor 

detected at diagnosis. The approach to diagnosis has also been 

amended by the introduction of the consensus terminology. 

In previous issues of Pelviperineology, we presented the consensus 

terminology3, and the associated vestibular neuroproliferation.4 

The present paper is the first to expound on the contemporary 

approach to the diagnosis of vulvodynia. Management options 

will be discussed in another issue.

How frequent is provoked vulvodynia? 

PV is a condition that women frequently conceal because they 

are ashamed to admit to it; thus, vulvar pain is considered to 
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be rare. However, the current prevalence of PV is 14% to 34% in 
young women and 6.5% to 45% in old women.5,6 In the United 
States, 30% of women reported pain during vaginal penetration. 
In the National Health and Social Life Survey, 21%, 13%, 13%, and 
8% of women aged 18-19, 30-39, and 40-49, and 50-59 years, 
respectively, complained of “physical pain during intercourse 
during the past 12 months”. Another study found that 17% of 
postmenopausal women suffer from PV. Women of Hispanic 
origin are more likely to develop vulvar pain symptoms as 
compared with Caucasian women.7-12 

How to evaluate patients with vulvar pain?
Women with vulvar pain usually go through years of endless 
visits to health care providers without achieving any significant 
improvement. This may lead to depression and suspicion in the 
capability of anybody to cure them. This condition preoccupies 
their thoughts and negatively affects their whole life. Therefore, 
the approach should be very empathic. Interestingly, when 
the diagnosis of PV is made, many patients feel relieved as 
they finally have a title to their condition. We suggest using a 
structured questionnaire (Table 1) to obtain the relevant history.

Essentials of medical history:
1.  Pain descriptors, such as time since onset, temporal pattern, 

duration, location, quality, cause, intensity, and primary or 
secondary pain (Table 2).13

2. Concomitant pelvic musculoskeletal conditions, such as 
history of surgery or injury affecting the lumbo-pelvic-hip 
region and sacrum.

3. Bowel and bladder function history; disturbances may 
be a clue to pelvic floor dysfunction. The integral theory 
questionnaire should be used for this evaluation.14

4. Sexuality: desire, orgasm, and frequency of sex are a good 
measure of the severity of the condition.

5. Coexistence of “comorbidities” - other medical or mental 
health conditions and treatments.

6.  Previous treatments of vulvar pain and the outcome.

7. Childhood trauma including abuse and neglect, and any 
adult negative sexual experience.

8. In a research setting, use of the “Initiative on Methods, 
Measurement, and Pain Assessment in Clinical Trials 
(IMMPACT)” series of questionnaires (Table 3).15

Examining the vestibule

Cotton-swab test

The cotton-swab test, also known as the Q-tip test, is an easy-
to-use test for diagnosing PV. At this time, a biopsy is not 

required to make a diagnosis of vulvodynia. Hence, we rely on 
clinical diagnosis. The cotton-swab test involves pressing on foci 
throughout the vestibule with a cotton-tipped applicator.16 Some 
recommend that the cotton tip be moist to avoid a painful dry 
sensation. We pressed vestibular foci in a non-consecutive order 
in the following seven vestibular foci, according to the clock’s 
position: 1, 2 (Figure 1), 4, 6, 8 (Figure 2), 10, 11, and 12 o’clock 
(Figure 3). Foci 1 and 11 are located on both sides of the urethra. 
In addition to the vestibule, the surrounding tissues in the labia 
majora, perineum, and clitoris should also be touched with the 
cotton swab to exclude a generalized condition. The resultant 
pain is scored with a visual analog scale score by observing 

Table 1. Structured interview of a patient with suspected 
provoked vulvodynia. “Have you ever had...” (based on 
reference 1)

Physical, sexual, and emotional abuse or anxiety?

Low back or hip pain?

Urinary urgency, frequency, hesitancy, or incomplete bladder 
emptying?

Chronic constipation or rectal fissures?

Oral contraceptive pill use before or during onset of symptoms?

Ovarian suppression by GnRH agonists or Depo-Provera?

Decreased libido or decreased vaginal lubrication prior to the 
onset of dyspareunia?

Peri-menopausal or menopausal symptoms such as hot flashes 
and night sweats?

Contact allergies or skin sensitive to chemicals?

Recurrent (culture positive) yeast infections?

Persistent vaginal discharge?

Severe burning or an allergic reaction to a topical medication on 
the vulva or vagina?

Burning after intercourse?

Pain since first attempt at intercourse without any pain-free sex?

Pain with first tampon use?

Increased sensitivity of the umbilicus?

Postcoital spotting or bleeding?

Vulvar itching, day or night?

Vulvar ulcerations, tears, fissures?

Painful periods?

Chronic pelvic pain?

Pain beginning after childbirth?

Changes in coloration or architecture of the labia or vulva?

Decreased clitoral sensation?

Pain mainly at clitoris?

Has there been any pain-free intercourse?

Oral aphthae or a diagnosis of lichen planus?

GnRH: Gonadotropin-releasing hormone
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the patient’s reactions or asking the patient to rate the pain 

intensity on a numerical rating scale of 0 to 10. However, this 

test is subjective. It depends not only on the patient’s tenderness 

but also on the amount of pressure exerted by the examiner.17 

Notably, the openings of Skene’s glands, which are located 

lateral to the urethra and of the Bartholin’s glands, may be 

found sensitive even in women without PV. 

Location of the sensitivity, posterior versus anterior 
vestibular portion: Early investigators of the condition 

believed that, in most cases, only the posterior portion of the 

vestibule is affected.16 This is not true. With time, most women 

with sensitivity localized only to the posterior vestibule later 

develop anterior allodynia. Because of this myth, during many 

surgical procedures for PV, only the posterior part is excised. 

The sensitivity later extends to the anterior part, rendering the 

procedure a failure. This inadequate technique is the cause of the 

bad reputation of the surgical treatment of PV - vestibulectomy, 

in the past.

An additional myth is that if the sensitivity is extensive throughout 

the entire vestibule, it resulted from neuroproliferation 

and if it is confined to the posterior vestibule, the etiology is 

musculoskeletal.18 In our experience, the localization is not 

associated with etiology.

Vulva algesiometer

A vulvar algesiometer measures the amount of pressure causing 

pain applied to the vestibule in the cotton-topped test, allowing 

standardization of it (Figure 4).19 The pressed foci may be the 

same as recommended with the Q tip test.

Characteristics of the pain

The possible presentations of pain are few. Allodynia is the 

perception of pain resulting from a stimulus that is normally not 

painful, such as a cotton-swab. Hyperalgesia is the perception 

of extreme pain to a stimulus that is usually causing slight pain, 

and hyperpathia is pain provoked by very light touch.20

Determining severity 

The patient usually requests to get an opinion on the severity 

of her PV. However, the severity is determined by the subjective 

level of pain at vaginal intercourse by using the Marinoff’s 

criteria:20

Level 1: Dyspareunia causes discomfort but does not prevent 

sexual intercourse.

Level 2: Dyspareunia sometimes prevents sexual intercourse. 

Table 2. Definitions of the descriptors of vulvodynia (based on reference 13)

Descriptor Definition

Location
Localized Involvement of a portion of the vulva, such as the vestibule (vestibulodynia), clitoris (clitorodynia), etc.

Generalized Involvement of the whole vulva.

Provocation Provoked

The discomfort is provoked by physical contact. Such contact may be sexual, non-sexual or both, i.e., 
vaginal penetration, clothing pressure, tampon insertion, cotton-tipped applicator pressure, fingertip 
pressure, etc.

Spontaneous The symptoms occur without any provoking physical contact.

Onset
Primary

Onset of the symptoms occurs with first provoking physical contact (i.e., tampon placement, 
intercourse, vaginal penetration) or the symptoms are present since first recollection.

Secondary
Onset of the symptoms did not occur with first provoking physical contact or the symptoms have not 
always been present.

Temporal 
pattern

Persistent
The condition persists over a period of at least 3 months (symptoms can be constant or intermittent). 
Synonymous to chronic condition.

Constant The symptoms are always present.

Intermittent The symptoms are not always present.

Immediate The symptoms occur during the provoking physical contact.

Delayed The symptoms occur after the provoking physical contact.

Table 3. Recommended core and secondary outcome 
measures of provoked vulvodynia for clinical trials, part 
of the IMMPACT (based on reference 14)

Pain 
characteristic

Core outcome 
measure

Secondary outcome 
measure

Pain intensity
11-point NRS during 
sexual activities

 -

Pain quality 
and effect

Short-form McGill 
Pain Questionnaire

 -

Pain 
temporality

 -
Specific activities that 
might provoke the pain 
of PV

IMMPACT: Initiative on Methods, Measurement, and Pain Assessment in 
Clinical Trials, NRS: Numeric rating scale, PV: Provoked vulvodynia
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Level 3: Dyspareunia completely prevents sexual intercourse.

However, when intercourse is not practiced, the tampon test 

may be performed by inserting a tampon to determine the 
severity of PV.21

Although this is a subjective determination, it affects the choice 
of treatment. In level 1 cases, treatment should not involve 
surgery. However, the level of pain increases with time, and the 
PV evaluated as level 1 may become level 2 or 3 in severity. A 
spontaneous regression of level 3 is rare.22 Response to treatment 
is also measured by reduction of dyspareunia level.

Association with vulvovaginal infection

Many women with PV have been diagnosed with vulvovaginal 
candidiasis (VVC). In the past, this co-occurrence originated 
from the theory that VVC causes PV.23 Interestingly, in mice, 
repeated vulvar applications of a yeast allergen (Zymosan) 
cause a few neuroproliferation and local sensitivity,24 serving 
as an animal model for PV. However, prolonged treatment with 
oral fluconazole has not been shown to cure PV.25 The frequent 
association between VVC and PV is a myth. We suspect that the 
common diagnosis of VVC in women with PV results when health 
care providers examine a woman with entry dyspareunia and 
detect a slight vaginal discharge, since they are unfamiliar with 
the diagnosis of PV. The woman then believes that she suffers 
from a breakout of VVC every time she experiences pain during 
intercourse. This leads to repeated cycles of topical therapy with 
imidazole preparations against VVC, with no real improvement 
in pain level. Sometimes a woman with PV obviously suffers from 
VVC. However, VVC is incidental, and PV persists after treatment 
with imidazole; the woman continues to suffer from dyspareunia. 

This chain of events (i.e., dyspareunia, “diagnosis” of VVC, 
treatment with topical azoles, persistent dyspareunia) has even 

Figure 1. Q-tip swab test, pressing on the 2 o’clock focus in the 
vestibule 

Figure 2. Q-tip swab test, pressing on the 8 o’clock focus in the 
vestibule

Figure 3. Q-tip swab test, pressing on the 12 o’clock focus in the 
vestibule 

Figure 4. Illustration of a vulvar algesiometer. The cotton-swab 
applicator is connected to a spring manometer, measuring the 
pressure applied. The 8 o’clock area is pressed
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led to a hypothesis that repeated administration of VVC therapy 

rather than VVC causes PV via an allergic reaction.26 Currently, 

this theory also seems a myth, resulting from VVC overdiagnosis 

and repeated imidazole treatment rather than PV diagnosis in 

women with vulvar discomfort and pain in an attempt to provide 

a possible explanation for the pain by a health care provider who 

is not acquainted with PV condition. 

Hormonal contraception and PV

Hormonal oral contraceptive pills (OCP) have been claimed to 

be associated with an increase in PV incidence and severity.27 

OCPs infrequently lead to vaginal dryness and dyspareunia. Only 

a minority of the millions of women who use OCPs complain of 

dyspareunia. Furthermore, many women with level 3 PV do not 

use OCPs.

Excluding other causes of vulvar pain 

The first part of the consensus terminology contains a list 

of recognized causes of vulvar pain, including Candida and 

bacteriologic vaginal infections, dermatoses, deformities, birth 

lacerations, and past trauma.2 These should be excluded before 

a diagnosis of vulvodynia can be made.

Colposcopic examination

Experts of vulvar disease differ in opinions as to whether 

colposcopic examination of the vulva, commonly referred to 

as “vulvoscopy”, should be a part of vulvar examination. The 

traditional purpose of colposcopy after acetic acid application 

is to evaluate the cervix in a patient with abnormal pap test, 

looking for intraepithelial neoplasia. On the vulva, naked eye 

examination may suffice in many cases. However, colposcopy is 

performed by many experts to magnify the vestibule and look 

for vulvar lesions in women with human papilloma virus lesions, 

suspecting vulvar neoplasia in cases of PV. The exact painful 

vestibular foci can be localized with the aid of a colposcope, and 

a fissure may be found in the posterior fourchette. We found 

that when women with level 3 (severe) PV attempt intercourse, 

forced penile insertion leads numerous times to an erosion or 

ulcer (Figure 5) in the fourchette. This fissure sometimes bleeds 

with intercourse. It may be the most disturbing painful area and 

the presenting symptom of PV.

In addition, colposcopic magnification can aid in excluding the 

presence of intraepithelial neoplasia, inflammation, infection, 

or any other dermatologic diseases of the vulva. Erythema is 

a nonspecific finding, and although it was one of the classic 

“Friedrich’s clinical criteria”for diagnosing PV,16 it should not be 

used as a criterion for diagnosing PV. 

Speculum examination

Performing a speculum examination of the vagina and cervix is 
often difficult or impossible because of entry sensitivity. It may 
be deferred until after the patient is more relaxed or improved 
with treatment. If a speculum examination was performed, any 
abnormal discharge should be evaluated for vaginitis. Women 
who are lactating, on birth control pills, or menopausal may 
have atrophic vaginal mucosa, which may be sensitive and cause 
or exacerbate vestibular sensitivity. However, the presence of 
any vaginal infection or atrophy does not exclude PV. They may 
coexist with PV, rather than being the cause of it. 

Pelvic manual examination is essential for initial evaluation 
because it may help to determine which associated factor is 
present and needs attention. Inserting one finger to the vagina 
is less painful than two fingers, and it can suffice to evaluate 
the vagina, cervix, uterus, bladder, and pelvic musculoskeletal 
structures.

Digital pelvic examination is very important and should include 
the following:

• A gentle palpation of the urethra and bladder trigone. 
Tenderness of the bladder may be suggestive of either a 
urinary tract infection, a painful bladder syndrome (formerly 
interstitial cystitis), or endometriosis infiltration. 

• Palpation of the deep pelvic musculoskeletal structures for 
the presence of tender points and hypertonicity. If these 

Figure 5. Erosion in the 6 o’clock area of the vestibule, which is 
frequently caused by forceful intercourse in women with PV. It may 
bleed and hurt for a few days
PV: Provoked vulvodynia
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are detected, a hypertonic floor muscle dysfunction may 
be suspected, and a referral to pelvic floor assessment and 
possible rehabilitative physical therapy are recommended.

• The area around the ischial spine should be touched to detect 
the pudendal nerve. Tenderness of the pudendal nerve may 
suggest that the reason for the pain is pudendal neuralgia or 
pudendal nerve entrapment. 

• The uterus and adnexa are palpated and moved to rule out 
pelvic inflammatory disease. 

• If endometriosis is suspected, a recto-vaginal examination may 
reveal nodularity and sensitivity of endometriosis.

Repaired lacerations or episiotomies should be examined for 
sensitivity that may result from traumatic neuromas that can also 
be a source of pain in women who have had prior vaginal surgery. 
However, the notion that birth lacerations and episiotomy scars 
are a cause of dyspareunia is a myth. Postpartum dyspareunia 
results from the new onset of PV, while the scar tissue itself is 
not sensitive at all because the nerve nociceptors have been torn 
and destroyed in these foci. 

Assessment of the pelvis
Some women with PV may have an increase in pelvic floor 
muscle tone.28 Interestingly, when the patient is asked to 
contract the introitus during a pelvic examination, the examiner 
hardly feels any contraction of the introital muscles, e.g., the 
bulbocavernosus muscle. However, the inner parts of the levator 
ani are usually contracted. The exact mechanism by which the 
instability of the pelvic floor is associated with PV is unclear. 
Nevertheless, detecting a musculoskeletal factor associated with 
PV requires physical therapy rehabilitation of the pelvic floor 
muscles. 

Furthermore, our group described another pelvic floor 
abnormality in women with PV; the inability of lax uterosacral 
ligaments (USLs) to support the adjoining T11/L2 and S2-4 nerve 
plexuses may cause PV.29,30 We documented the involvement of 
these nerve plexuses in PV,31,32 and showed in a randomized, 
control, crossover study that support of the USLs leads to 
temporary relief of the PV.30 Hence, our group suggests that 
temporal support of the posterior vaginal fornix with a wide 
cotton swab or the posterior speculum blade, and repeating 
the Q-tip swab test30 (Figure 6) should be a part of the routine 
examination of every patient with suspected PV. Diminution or 
disappearance of the vestibular sensitivity with this maneuver 
attests to the role of lax USLs in the pathogenesis of PV. 

Pathology of PV
A biopsy is not required for the diagnosis of vestibulodynia; 
however, as detailed in a previous publication in Pelviperineology,4 

the four pathological features typical for vestibulodynia in biopsy 
are as follows: 

•  Stromal hyperinnervation: the stromal nerve cell surface area 
was found to be 10 times that of controls (p=0.01).33

• Intraepithelial innervation: PGP 9.5 immunoreactive stain 

shows intraepithelial nerve fibers only in women with PV. The 
fibers penetrate the basal membrane and continue vertically 
for more than half the distance to the epithelial surface.34

• Stromal inflammation localized around the minor vestibular 
minor glands.4

• Increased number of stromal mast cells. Our group showed 
that 90% of patients with PV have more than eight mast cells 
per high power field.33 The detection of mast cells may be 
performed using Giemsa staining or immunohistochemistry 
detecting CD117 (c-kit) antigen.

Serum testing 

A reciprocal relationship between estrogen and vaginal 
innervation was observed in rodents.28 In women with one of the 
conditions associated with vulvodynia - genitourinary syndrome 
of menopause (formerly atrophic vaginitis), a decreased serum 
estradiol level and a high level of follicle-stimulating hormone 
may be found. Elevated serum hormone-binding globulin and 
decreased free testosterone and estradiol levels may be detected 
in women with PV using OCP.28

Is any additional testing required?
In most cases, vestibular examination is sufficient, and no other 
test is required to diagnose PV. However, additional testing may 
be necessary in the following women:

Figure 6. Q-tip swab test is performed, while the wide swab stick is 
in the posterior fornix
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• In women with associated deep dyspareunia or deep pelvic 
pain, vaginal ultrasound examination and possibly magnetic 
resonance imaging studies should be carried out to diagnose 
endometriosis. 

• Diagnostic laparoscopy may be necessary if a significant 
evidence of deep endometriosis is present. 

• If nerve entrapment or compression is suspected, Tesla 3 
magnetic resonance imaging using “nerve protocol” may be 
contributory. 

• Colonoscopy and computed tomography scan with orally 
ingested contrast material may be used to rule out pathology 
of the lower gastrointestinal tract. 

• Cystoscopy may be performed to diagnose painful bladder 
syndrome (interstitial cystitis) if PV is associated with lower 
abdominal pain, dysuria, etc. 

• An electromyogram may be utilized to assess the tone and 

strength of the levator ani muscles when an evidence of 

hypertonic pelvic floor dysfunction is present.

Determining the associated factor

The paradigm shift that came about with the introduction of the 

consensus terminology and the associated factors of vulvodynia 

necessitates determining the management according to the 

factor associated with PV.

Based on the workup detailed above, we can determine the 

specific factors associated with vulvodynia in most cases 

(Table 4). In the event that a few factors seem to be associated 

with PV, an effort should be made to establish one cardinal 

factor. Treating the main associated factor often times leads 

to resolution of other minor factors, so the therapeutic effort 

should concentrate on the main associated factor and not be 

“multi-disciplinary.” This is the case where a neuroproliferative 

PV is successfully treated by vestibulectomy; frequently any 

associated psychological factor is resolved without exclusive 

treatment. 

Moreover, we further argue that one of the untoward befalling in 

the history of this condition occurs when health care providers 

link every dyspareunia with a psychological cause – “it is in 

your head” or as having a “multi-disciplinary” etiopathology, 

offering a fixed treatment program without concerning 

the unique characteristics of the specific presentation. This 

approach repeatedly blocks any breakthrough in the study of 

this perplexed condition.

CONCLUSION

Diagnosing PV should be conducted according to a structured 

plan. Diagnosis is based on the understanding of the associated 

factors of PV as described in the consensus terminology. 

Informing the patient of the diagnosis of PV usually relieves 

a lot of uncertainty from her after many years of suffering 

from unexplained extreme pain with each attempted vaginal 

intercourse. It is a required step to tailoring a successful 

treatment.

Ethics 

Peer-review: Externally peer-reviewed.

Table 4. Determinants of provoked vulvodynia associated factors

Associated factor13 Determinants28

Comorbidities and 
other pain syndromes

Painful bladder syndrome, fibromyalgia, irritable bowel syndrome, and 
temporomandibular disorder

Genetics
A familial history of vulvodynia. Polymorphism c.945G>C (rs222747) of the gene TRPV1 
and a SNP in the promoter region of the gene of NGF (rs11102930)

Hormonal factors
Long term oral contraceptive pills usage or genitourinary syndrome of the menopause27

Low serum Estradiol or high serum level of follicular stimulating hormone28

Inflammation
Biopsy showing an increased number of mast cells, reduced systemic number of natural 
killer cells. Repeated history of proven vulvovaginal candidiasis23

Musculoskeletal Pelvic muscle instability, myofascial sensitivity, Uterosacral ligaments laxity29,30

Neurologic 
mechanisms

Central 
(spinal and brain-related)

Structural and functional magnetic resonance imaging studies demonstrating an 
increased grey matter volume in the basal ganglia, sensorimotor cortices and the 
hippocampus.

Peripheral neuro-
proliferation

Biopsy revealing hyperinnervation by PGP 9.5 stain4,33,34

Psychosocial factors Impaired mood, interpersonal, coping roles, and sexual function

Structural defects Perineal descent

SNP: Single nucleotide polymorphism, TRPV1: Transient receptor potential cation channel subfamily V member 1, NGF: Nerve growth factor
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INTRODUCTION 

Faecal incontinence is defined by involuntary, uncontrolled 
faecal loss. The prevalence of faecal incontinence is high. In the 
literature the prevalence is: 7-15% in the general population, 
in hospitals up to 30% and in nursing homes up to 70%.1 The 
number of unreported cases is probably higher, as patients do 
not report it spontaneously and most doctors do not specifically 
ask about faecal incontinence routinely during the medical 
history survey. The causes that lead to faecal incontinence are 
manifold. Local anatomical changes affecting the sphincter 
ani, pelvic floor muscles, ligaments, fascia and their visceral 
and somatic innervations can be causes of faecal incontinence. 
Diseases of the peripheral and central nervous system can also 

cause defecation problems and faecal incontinence. Accurate 
anamnesis, examinations such as perineal sonography, anorectal 
manometry, rectoscopy, digital rectal examination, as well as 
the dynamic pelvic floor magnetic resonance imaging (MRI), are 
important assessment tools for the anatomy and function of the 
anal canal.²

Therapy modalities vary from conservative to surgical. Bharucha 
et al.3 list for the therapy of faecal incontinence “15 best 
practice advice”, of which 13 practices are classified as surgical 
interventions.³

This list shows that there is no best surgical solution for the 
treatment of faecal incontinence. It is therefore of uttermost 
importance to develop a reliable therapy for faecal incontinence.4 
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ABSTRACT

Objective: The existing surgical therapy modalities for the treatment of faecal incontinence do not provide satisfactory results. Our 
understanding of the pelvic floor anatomy and physiological biomechanics of the anal canal are the basis for the theoretical development 
and practical therapy of faecal incontinence.

Materials and Methods: According to the Integral Theory System and similarly to a suburethral sling, a preanal sling is placed under the pelvic 
floor.
Results: The presented operation was successfully done on three patients beyond treatment for their faecal incontinence.
Conclusion: We present a simple and functional surgical method for the treatment of faecal incontinence.
Keywords: Anatomy; faecal incontinence; sphincter; minimal invasive surgery; rectum
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We present a simple and functional surgical method for the 
treatment of faecal incontinence.

MATERIALS AND METHODS

Three patients suffering from faecal incontinence were 
submitted to this new operation. All three underwent multiple 
conservative therapies and operations without satisfactory 
results. A colostomy was finally indicated for all these patients 
as the lesser evil choice. We offered our new operation as an 
alternative possibility for them to avoid colostomy.

We explained the anatomical and physiological principles 
of this operation, the operation itself and the preliminary 
experiments on corpses performed anteriorly. The operation 
is performed in dorsal lithotomy position with intraoperative 
antibiotic administration as a single-shot with metronidazole 
and ceftriaxone. The principles of this operation are based on 
the integral biomechanical movements of the anal sphincter 
and the pelvic floor muscles. The operation itself is performed 
below the pelvic floor on the sphincter ani while integrating the 
ligaments.

Anatomy
Undisturbed and intentionally controlled flow and retention 
of stool through the anus are ensured by intact pubococcygeus 
(PCM), puborectalis (PRM), longitudinal anal (LAM) and sphincter 
ani muscles. For support, the sacrouterine ligaments (SUL), the 
rectovaginal fascias and the perineal body according to the 
musculo-elastic theory of Prof. Peter Petros play an important 
role in the function of the anorectal canal.5 The PCM stretches 
from the bottom edge of the os pubis to the os coccygeus. It is 
divided in two components. The front component is responsible 
for opening and closing the bladder during micturition. The 
posterior component, the levator plate (LP), is responsible for 
opening the canal.

At the point where the two components connect, two circular 
openings are formed. The front opening is the hiatus genitalis, 
the posterior one is the hiatus analis. In the hiatus analis, the 
rectum runs downwards and merges with the sphincter ani. At 
this point, the rectum is connected anteriorly to muscle cords 
of the PCM. These run downwards and form the frontal LAM.6 

Posteriorly, the rectum is connected to branches of the LP. These 
branches form the posterior part of the LAM (Figure 1).

Below the PCM lies the PRM. It comes from the lower edge of the 
symphysis, circles around the posterior surface of the rectoanal 
compound and runs back in the opposite direction to the 
symphysis, where it is attached.

A very important muscle for the function of the canal, which 
is sometimes ignored, is the LAM. This muscle runs down 
through the hiatus analis, inter-sphincterically to the anodermal 

connective tissue, where it is attached. Parts of his muscle fibres 
emerge from the sphincter ani externus wall and run with the pre- 
and post- anal ligaments. They anchor anteriorly in the perineal 
body and posteriorly with the os coccygeus. The main function 
of the LAM is to widen the canal during defecation, while at the 
same time, the PRM relaxes and the PCM simultaneously clamps 
with the LP in the opposite direction. The sphincter ani and the 
pelvic floor muscles are innervated with somatic nerve branches 
of the N. pudendus. The rectum wall and its longitudinal and 
circular muscles are innervated with parasympathetic nerves 
(Figure 2).

Physiology

In the literature, the causes of stool incontinence are manifold 
and reported as multifactorial. Based on the musculo-elastic 
theory, we present here a contribution to clarify the dynamics 
of the defecation process. The anal canal complex consists of 
the external and internal sphincters, the LAM, connective tissue, 
nerves, vessels and mucosa. The LAM runs topographically 
between external and internal sphincter. They function as a unit. 
They are innerved through somatic and visceral nerve branches.

The anal canal complex as a defecation and retention unit 
includes the pelvic floor muscles, ligaments and fascia, which 

Figure 1. Course of the LAM between the internal and external 
sphincter, through the pre- and postanal ligaments and anchoring 
to the anodermal connective tissue
LAM: Longitudinal anal

Figure 2. Description of the innervation of the pelvic floor



125

Muctar et al. Minimal invasive and effective therapy of faecal incontinence with a preanal tapePelviperineology 2020;39(4):123-131

interact synchronously and temporarily with the sphincter 

ani. This unit can be disturbed by changes in position, lesions 

and degeneration of the individual components. From the 

results of the literature on diagnostics, such as dynamic MRI 

defaecography, rectal manometry, pudendal and tibial nerve 

conduction studies, the course of defecation is interpreted here 

as follows:

At rest, the PCM and the LAM are relaxed. The PCM, the internal 

sphincter ani and in combination with a relaxed ampoule recti, 

they are minimally stretched, so that no air or stool can be lost 

incidentally.7

During defecation, the PCM is contracted bidirectionally. The 

PCM has two components. The anterior part of the PCM moves 

forward towards os pubis (Figure 3). The LP moves posteriorly 

towards the os sacrum. Thus, the LAM, which originates from 

these muscles and runs caudally between the internal and 

external anal sphincter is stretched. This stretching expands the 

anal canal circumference, hence opening the canal.

This opening is supported by the relaxation of the PRM and 

the external sphincter ani. This is followed by the expulsion 

of the faeces from the ampoule recti, which contracts during 

defecation. A contraction of the puborectal muscle pulls the 

cranial part of the anal canal forward, while the lower part of 

the anal canal, fixed by the pre- and post-anal ligaments, is only 

slightly displaced cranially. The position and function of the anal 

canal are ensured by ligaments and connective tissue [pre- and 

post- anal ligaments, SUL/rectovaginal fascias (RVF)], which are 

drawn in blue (Figure 3). If ligaments and connective tissue are 

weakened or damaged, the muscles cannot fully perform their 

assigned functions. The consequences are prolapse of the pelvic 
organs up to stool and/or urine loss.8 When the puborectal 
muscle is taut, it pulls the anal canal forward by 20°. This 
forward inclination, which can also be seen dynamically during 
exertion or cough in perineal sonography, led us to believe that 
stabilizing the anal canal against the traction of the puborectal 
muscle could lead to a sufficient change in pressure in the 
lumen of the anal canal. This insight led to the preanal surgery 
method we describe and has proven to be effective for treating 
stool incontinence due to insufficient sphincter pressure.

Own observations are confirmed in various studies according to 
which lesions or weakening of LAM alone or in combination with 
the SUL can cause dysfunctions of the rectoanal canal such as 
constipation or incontinence.9 Therefore, in stool incontinence 
with clinically detectable prolapse genitalis or in rectoceles the 
correction of ruptures or relaxations of the SUL should also be 
considered.

Figure 4 demonstrates the physiology and pathophysiology 
of stool continence. The yellow mark shows where all muscle 
forces meet for the physiological closure of the rectal canal. If 
the bowel movement is interrupted, the ileococcygeus muscle 
contracts towards the os coccygeus. Together with the LP, it 
pulls the rectovaginal fascia diagonally backwards so that the 
rectoanal angle is stressed. The PRM is contracted and narrows 
the anal canal. SUL, RVF and PB form a unit to harmonize the 
function of the pelvic floor muscles.

Seen from above, the PCM is the first muscle layer of the pelvic 
floor muscles. It consists of two components. The anterior part 
lies between the os symphysis and the rectum, the posterior 
component, also known as the LP, lies between the rectum and 
the os coccygeus. When holding and during defecation, both 
components can move in the same direction as required or 
independently pull in opposite directions. This explains why we 
can only initiate defecation or micturition as well as both at the 
same time.

As soon as there is an urge to defecate, the PFM and anal 
sphincter muscles will act according to their function. Under 
normal physiological conditions, the stool can be held or 
emptied at will.

Helpful diagnostic tools include anorectal tonometry, perineal- 
and endoluminal anal sonography for assessing the anatomy and 
function of the sphincter. The dynamic pelvic floor MRI supports 
the assessment of both the anatomical structural intricacies as 
well as the functional anatomy of the pelvic floor and the pelvic 
organs.

There are different methods to graduate the severity of faecal 
incontinence. However, in the hands of the experienced 

Figure 3. Shows the inclination of the anal canal towards the front 
in a situation of a filled ampoule recti
PCM: Pubococcygeus muscle, LP: Levator plate, PRM: Puborectalis 
muscle
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investigator, digital rectal examination is a safe and sufficient 

method for estimating the tonus of the sphincter ani muscle.10 

This, in combination with a comprehensive history, is an 

important indicator in decision-making for further examinations 

as well as for the treatment of sphincter ani incontinence.

The results of surgical treatment for deep-seated rectal cancer 

have recently improved considerably due to advances in 

technology. However, the consequences of the operation have not 

been optimally resolved. Obviously, deep rectal resection carries 

the risk of postoperative stool incontinence.11 The illustration 

(Figure 5) shows the fine anatomy of the anal canal. Accordingly, 

the narrow space along the anal canal between the LAM and the 

LRM (longitudinal rectal muscle) should be accurately dissected 

during the operation. In our understanding of the dynamics 

and physiopathology of the recto-anal complex, this space is the 

path of dissection for deep rectal resection to ensure continence. 

The LAM is an arbitrarily controlled component. The LRM is a 

component controlled by the parasympathetic nervous system. 

Both muscles are very important units for anal continence. 

With deep rectal resection one should consider the relationship 

between muscles and avoid parasympathetic nerve branches.

Figure 4. Shows the physiology and pathophysiology of stool continence. The yellow mark shows where all muscle forces meet for the 
physiological closure of the rectal canal
SUL: Sacrouterine ligaments

Figure 5. The illustration shows the fine anatomy of the anal canal 
and the dissection layer of the operation. The illustration shows the 
fine anatomy of the anal canal. The narrow space along the anal 
canal between the LAM and the LRM should be accurately spared 
during resections for low rectal tumors
LAM: Longitudinal anal muscle, LRM: Longitudinal rectal muscle
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Surgical technique

Before performing this innovative surgical technique in vivo, we 
first performed an experimental operation on a female corpse at 
an urogynaecological workshop. In the following the U-shaped 
pre-anal tape system as a sphincter support was carried out in 
three highly faecal incontinent patients. The operation takes 
place below the pelvic floor. Therefore, the organs that lie 
above the pelvic floor are not endangered by the operation. 
An additional advantage of this technique is in addition to the 
fixation of the canal, that a stabilization of the pelvic floor can 
be achieved.

Operation description 

The operation is carried out in dorsal lithotomy position with 
intraoperative antibiotic intravenous administration as a single-
shot of Metronidazole and Ceftriaxone. The index is inserted into 
the anal canal to assess the resting pressure of the canal. The 
finger then pushes the middle portion of the canal forward so 
that the correct cutting site on the perineum can be estimated 
(Figure 6).

A paraanal cavum is then dissected bilaterally below the pelvic 
floor with scissors. A tunnel to the spina ischiadica is then formed 
using digital blunt dissection, (Figure 7). The tape is attached 
three centimetres medially from the spina on the sacrospinal 
ligaments (Figure 8 and 9).

There are various techniques for fixing the tape at this point, 
depending on the system used. We use either an I-Stitch® or the 
TFS® system. The TFS® system has the advantage of being still 
adjustable after anchoring it to the sacrospinal ligaments, so 

that the tension can be set to the desired pressure. The required 
pressure can be estimated digitally or, better using manometry 
at 40-60 cmH

2
O (Figure 10). Alternatively, the tape can be 

applied through a pararectal access as in prolapse- and rectocele 
correction. Here, the procedure takes place below the pelvic 
floor as well.

Figure 7. Dissection of the paraanal space with scissors

Figure 6. Assessing the location of the incision on the perineum 
with the thumb

Figure 8. Palpation of the sacrospinal ligament with a finger and 
choosing a suitable position for the tape. Cave: The finger runs 
below the Pelvic floor muscles
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For the execution of this surgical technique we used medically 
approved non-coated polypropylene tapes, such as the 
suburethral tape [trans vaginal tape (TVT) or transobturator 
tape (TOT)] in urine incontinence. No additional approval of the 
ethics committee was therefore required.

Patients

Three patients underwent this operation. All three of them 
suffered from faecal incontinence and were ultimately to 
be submitted to a colostomy. Prior to our operation, they 
experienced unsuccessful conservative, dietary and surgical 
measures and were declaredly beyond treatment. Before 
colostomy as a final procedure, we offered the operation aiming 
at a support of the anal canal with a U-shaped sling. All patients 
approved after extensive informed consent.

RESULTS

The sphincter tonus to graduate the severity of faecal 
incontinence was estimated by the digital rectal exam and in 
combination with a comprehensive medical history, was an 
important indicator in the decision-making process for the 
treatment of sphincter ani incontinence.

Through intensive study of the dynamic pelvic floor MRI, we were 
able to observe how the pelvic floor muscles interact with the 
sphincter ani. From these observations, we developed a theory 
of a functionally oriented surgical method, and the operation 
on a corpse was found to be simple and feasible. In addition 
to a second-degree recurrent rectocele with a weak perineal 
body, one patient (patient 2) also had a general connective 
tissue weakness, known as Marfan syndrome. Intraoperatively, 

Figure 9. Final position of the tape on the front circumference of 
the anal canal. The wound is then closed

Figure 10. A transanal manometer is used to assess the intra-anal pressure. Alternatively, this can also be done by placing a finger in the anal 
canal. This latter method depends on the experience of the surgeon
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we found in this patient that her pelvic connective tissue and 

sacrospinal ligaments were not sufficiently resistant to securely 

attach the anchor. In this case, we performed a modified version 

of the U-tape attaching it additionally on the posterior anal 

circumference. The intraanal pressure measurement showed 

sufficient pressure for holding stool. Postoperatively, this patient 

developed complete stool retention. The following day, we were 

able to detect an almost normal pressure of the anus during 

the rectal digital examination. However, during the defecation 

attempt, we noticed a narrowing of the canal, which dissolved at 

rest. Therefore, we had to readjust the tension of the tape. The 

patient was discharged the following day without complications. 

The postoperative follow-up after four months showed no 

negative effect of the tape on the canal. The patient is still 

continent to date.

Both two other patients did not show any complications 

postoperatively. Four months after demission, they were both 

continent and satisfied with the results. During postoperative 

inspection and digital examination, we could not detect any 

anatomical or pathological changes in the canal.

DISCUSSION

Stool continence is ensured by synchronous interaction of 

muscles, ligaments and fascias. These are the PRM, the PCM, the 

LAM, the SUL, the perineal body and the sphincter ani (Figure 3). 

All these components are innervated by somatic nerve branches 

of the N. pudendus and vegetative nerve branches on both sides 

(Figure 4). Other components such as the compliance of the 

rectum volume and the mental perception of the stool process 

have a major influence on the regulation of the bowel motion.

The position and relationships of the pelvic organs to each 

other can be recognized and assessed excellently by perineal 

sonography in dorsal lithotomy position. The dynamics and 

the directions of movement of the anorectal section are easily 

interpretable.

The canal is tilted forward at rest around 20°. It is secured in 

this position by the pre- and postanal musculoelastic ligaments 

as well as the LAM muscles. In the relaxed state, the pelvic 

floor muscles and the pre- and postanal ligaments secure the 

position and inclination of the canal forwards. Under tension, 

the PRM muscle loop pulls together with the preanal ligament 

on the ano-rectal angle, which narrows the rectum and pulls the 

anus forwards. The preanal ligament is firmly connected with 

the perineal body. Loosening of the ligament is usually caused 

by lesions of the perineal body, such as trauma at birth. The 

loosening of the preanal ligaments in combination with other 

components functionally important for undisturbed defecation 

can lead to destabilization of the topography of the canal 

and subsequently to stool incontinence. These observations, 

supported by perineal sonography and dynamic pelvic floor 

MRI, led us to a theory aiming at the stabilization of the canal. 

Therefore, in non-sphincterian stool incontinence with clinically 

detectable prolapse genitalis or in rectoceles the correction of 

ruptures or relaxations of the SUL should also be considered. 

The literature states that common surgical methods for the 

treatment of this type of stool incontinence such as fillers, 

muscle interponates, artificial sphincters or sacral neuro 

stimulation do not show statistically good and reliable results.12 

We have found both in corpse preparation and in vivo, that the 

prototype we have designed in extension to the Integral Theory 

System to stabilize the pre-anal ligament leads to a stabilization 

and increase of pressure.

According to the integral theory of Prof. Peter Petros and Prof. 

Ulmsten, stress urinary incontinence could be treated through 

stabilization of the urethra by strengthening the pubourethral 

ligaments. The TVT as a minimally invasive procedure was 

introduced 30 years ago.13 Similarly, the preanal tape works as a 

minimally invasive therapy for stool incontinence. The fixation 

and repositioning of the canal by means of a tape below the 

pelvic floor muscles leads to reliable stool continence.14

The aim of the operation is to stabilize the anal canal with a 

broadly open U-shaped pre-anal tape fixed to the sacrospinal 

ligaments. Access is provided by a perineal section. The fixation 

of the preanal ligament by this technique also leads to the lifting 

and stabilization of an existing pelvic floor muscle relaxation. 

The tape position is easily verifiable so that it may be simply 

removed in case of possible early or late complications.

CONCLUSIONS

The preanal tape is a simple, fast and effective method in the 

treatment of faecal incontinence especially with atone sphincter 

ani because it drives correctly the closing forces of the pelvic 

floor muscles to the rectum. Without providing long-term results, 

we hope to have provided a small contribution to the existing 

treatment options. Studies to develop a suitable proprietary 

device for the aims of this technique were already started by us.
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Multidisciplinary UroGyneProcto 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 between the data presented and what is 
known in the three fields of competence are stressed, or the absence of any analogy is indicated. The discussion is not a peer 
review, it concerns concepts, ideas, theories, not  the methodology of the presentation.
Uro...  Gyneco...  Procto... Other...

Uro... The correction of fecal incontinence by applying a preanal tape represents an interesting extension of the integral theory 
of Peter Papa Petros to the posterior compartment of the pelvic floor. The mini-invasiveness of the procedure is quite appealing, 
though the understanding of the principle according to which this solution should be effective is not immediate. It seems that this 
technique may produce the same initial sensations of amazement experienced by urologists in the 90s with the proposal of applying a 
suburethral tape in women with stress urinary incontinence, a technique that was then quickly acquired worldwide. For various causes, 
stress urinary incontinence derives essentially from the laxity of the vagina or its supporting ligaments due to an intrinsic alteration 
of collagen. In this context, the pelvic floor muscles do not perform the function of producing direct forces with a stretching of the 
pelvic organs, as usually happens thanks to the pubococcygeus muscle (PCM), the levator ani and the longitudinal striated muscle 
of the anus, resulting in failure to stabilize the sphincter activity of the urethra. Similarly, the anal canal complex, as a defecation 
and retention unit, includes pelvic floor muscles, ligaments and fascia which interact synchronously with the anal sphincter. In this 
way, the fixation of a tape to the sacrospinal ligaments restores the harmonious functioning of the PCM and internal sphincter of the 
anus which in resting conditions are minimally stretched in such a way as to prevent the involuntary loss of stool. The intuition of 
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the authors in applying some principles of the pathophysiology 
of urinary continence to the posterior pelvic floor is absolutely 
fascinating, though it requires clinical confirmation over time 
and with a more significant number of cases.

SALVATORE SIRACUSANO

Professor of Urology, University of L’Aquila, Italy

salvatore.siracusano@univr.it

Procto... Anal continence is an extremely complex function 
based on many factors, some still not fully understood. Unlike 
urinary continence, the anus must be able to contain and expel 
a solid, liquid and gaseous content at a desired time and place, 
a much more demanding task than that of the urinary excretory 
system. Muctar and Coll.’s research fills with enthusiasm and 
hope those who trust the Integral Theory (IT) that has allowed 
both the understanding of the importance of the ligaments 
of the female pelvis in the onset of urinary incontinence, 
and to correct it in an apparently very simple way. “In pelvic 
floor dysfunctions it is typical that anorectal, bladder and 
pain symptoms often are coexistent. This is because the same 
ligaments and muscles within the pelvis are responsible for 
the different functions while ligamentous laxities or shrinkage 
are responsible for dysfunctions which often are co-existing” 
(Bernhard Liedl, personal communication). For the treatment 
of faecal incontinence we have experienced the frustration 
of experimenting with many surgical techniques, even very 
expensive ones such as the electrostimulated graciloplasty or 
the artificial sphincter, with very poor results. It was also tried 
to apply a sling to support the puborectalis muscle following its 
course (Latorre F, ....Cervigni M. Pelviperineology 2013; 32: 9-13), 
without any significant long term success having not correctly 
interpreted the principles of IT. The conclusion was drawn that, 
apart from the reconstruction of the sphincters interrupted 

by a trauma of various types, the solutions to try to improve 
the quality of life of patients with fecal incontinence consist 
mainly in rehabilitation or in Trans Anal Irrigation (TAI). The 
aim of the operation described in this article is to stabilize the 
anal canal with a broadly open U-shaped pre-anal tape fixed 
to the sacrospinal ligaments, so the two backward vectors can 
better rotate the rectum around the U sling to close it. This 
work now opens up an extremely interesting path, albeit with 
the limitation of having only been tested in a small number of 
female patients. Among the many important elements of the 
research of Muctar and Coll., in addition to the cleverness of 
the technique, should be noted the multidisciplinary nature of 
the Authors who have tried this approach, colorectal surgeons 
and urogynecologists: a truly interdisciplinary technique. And, 
once again, Liedl considers that “we are now moving from being 
guided by Integral Theory to a true Integral Practice increasingly 
confirmed by evidence-based knowledge. After all, in the 
footsteps of Karl Popper, the function of a good theory is to offer 
us a model that must always be corroborated by experimental 
evidence.” We have created more and more evidence for cure 
of women from their co-existing symptoms by appropriate 
surgery. So rather than on a theory we should concentrate on the 
scientific basis of functional anatomy, pathophysiology, surgical 
principles, which all should be integral”.

GIUSEPPE DODI

Colorectal Surgeon, University of Padova, Italy

giuseppe.dodi@unipd.it
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INTRODUCTION

Since its first description in 1992 and subsequent years,1-4  

magnetic resonance imaging (MRI) of pudendal nerve has 

rapidly gained wide acceptance by the medical community as 

a valuable tool for decision-making and therapy planning in 

patients with chronic pelvic pain syndromes.5 The term “MR-

neurography” has come into practical use to describe the direct 

depiction of nerves in the body using special modifications of 

the standard MR imaging technique which allow detection of 

the signal arising from inside the nerve itself rather than from 

the surrounding tissues. More specifically, given the intraneural 

source of the signal, the images obtained during the examination 

were thought to provide important information about the 

internal state of the nerve such as the presence of irritation, 

nerve swelling, compression, pinch or injury. From the technical 

point of view, the basic principle for a successful examination 

includes suppression of the signal coming from the bright fat, 

so as to better depict the intrinsic signal from nerve water as 

a hyperintense linear structure. In addition, thanks to recent 

advances in technology, it has become possible to obtain also 

contemporary suppression of the signal of similar-appearing 

surroundings structures, namely the blood in the vascular 
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ABSTRACT

Objective: To update the ongoing contribution of magnetic resonance imaging (MRI) in clinical practice 

Materials and Methods: The imaging series of pelvic MRI examinations carried out in 580 consecutive patients (401 women, 179 men, mean 
age 51±5.3 year and 40±4.4 year, range: 18-87 and 24.62 year, respectively) in two different diagnostic centres from March 2012 (centre A) and 
April 2017 (centre B) to October 2020 in patients with chronic pelvic pain, were retrospectively reviewed for evidence of features of pudendal 
nerve injury. Ten volunteer asymptomatic nulliparous females (mean age: 24±2.1 years, range: 23-27 years) were also included as control 
group.

Results: Pudendal nerve injury could consistently be documented on specific MR pulse sequences as hyperintensity and distortion of the 
nerve pathway in up to 454 (78.27%) of patients and in none of the control group, indicating the high reliability of the diagnostic criteria and 
leading to implementation of an established MR imaging protocol. 

Conclusion: MRI is promising for clinical practice and research in pudendal neuropathy. 

Keywords: MR-neurography; chronic pelvic pain syndromes; pudendal nerve entrapment
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tree,6 thus eliminating any source of confusion during image 
interpretation. The current paper will describe the application 
and criteria for interpretation of a standardized MR-neurography 
examination which has been matured by us over a nine-year 
experience in two different imaging diagnostic centres in Italy.

Imaging centres

At the beginning of March 2012, the MR neurography examination 
was implemented at the Diagnostic Centre of Affidea- Iniziativa 
Medica of Monselice, Padua, Italy (center A); subsequently, since 
April 2017 the same protocol was also applied at the Diagnostica 
Marche Imaging Center of Osimo Stazione, Ancona, Italy (centre 
B). All examinations were developed on a 1.5 T, horizontally 
oriented superconductive scanner (Philips, Multiva model, 
model 2014, Netherland A; Siemens model 2014, Germany, 
center B). Although performed by two different technical staffs 
(M B, A C, MM, centre A; T F, J A, N N, E F, centre B), image analysis 
and interpretation were conducted by the same radiologist (VP).

Patient population 

Overall, 580 consecutive patients (479 at centre A, 101 at centre 
B) were enrolled into the study. Of them, 401 were women and 
179 men, mean age 51±5.3 year and 40±4.4 year, range: 18-
87 and 24.62 year, respectively. Before imaging, all patients had 
had a complete physical examination by the referring physicians 
(urologists, gynecologists, colorectal surgeons, physiatricians, 
neurophysiologists, anaesthesists, osteopathes) which was 
considered mandatory in order to select the optimal imaging 
protocol in singular cases. Clues for examination included chronic 
pelvic pain arising from the pelvic floor district, involving the 
genital area, root of the thighs, groins and gluteal region, more or 
less associated with one of the following, alone or combined with 
each another: recurrent cystitis, non bacteric prostatitis, sexual 
intercourse, direct trauma on the pelvic region from accidental 
fall and intense sport activity (biking), prolonged sitting position 
at work, chronic strain at stool, prior pelvic colorectal or lower 
urinary tract surgery and obstetric trauma. In the sexually active 
female patients, the issue of vulvodynia received more in depth 
attention with regard to the characterization of presenting 
symptoms (see Table 1). More specifically, current findings, 
compared with those of ten asymptomatic young volunteers as 
control, are the basis of an ongoing study which has been carried 
out in search of obtaining better subdivision of symptoms in 
different categories and discovering any potential correlation 
with the diagnostic yield of MR imaging.

Patients were instructed to reach the diagnostic room after 
rectal cleansing with a disposable enema on the day before. The 
imaging day, during the interview with the radiologist they are 

helped to fill a specific history-taking form, developed to collect 

data on symptoms onset, duration, characteristics, irradiations, 

either aggravating or relieving factors, and adverse impact on 

voiding, evacuation and sexual activity, if any. Finally, just before 

starting the examination, patients are asked to empty their 

bladder in the toilet adjacent to the diagnostic room.

Image technique 

After continuous refinements of the technical setting with the 

help of the specialist technician of the two manufacturers 

(Philips and Siemens, respectively), MR imaging was standardized 

so as to minimize the acquisition time while optimizing the 

examination’s image quality and diagnostic capabilities, i.e. the 

line sharpness, organ definition and conspicuity of pathology. 

In particular, during image acquisition, special attention is 

deserved to obtain correct patient positioning on the diagnostic 

table in order to avoid any asymmetry which might adversely 

affect image reading. In practice, with no need for intravenous 

contrast administration, the body pelvis was firstly depicted by a 

high-resolution T2-weighted turbo spin echo pulse sequence in 

the axial, sagittal and coronal planes in all subjects, as reported 

in previous articles.7 Optimal visualization of the anatomy in its 

entirety, including pelvic organs, neural pathways, fat recesses, 

muscles, fascia and ligaments was considered an integral part 

of the examination and of utmost importance to rule out any 

abnormality acting as trigger point responsible of chronic pain 

syndrome.8,9 After this, a peripheral pulse device was applied on 

the 2nd finger of the left hand for cardiac gating and pudendal 

nerve imaging, using the same scan planes. In practice, for 

evaluating the nerve free of flow and motion artifact formation, 

a preparatory short-inversion-time inversion-recovery (STIR) 

Table 1. List of symptoms associated with vulvodynia in 
Thirty-five, consecutive sexually active female patients of 
the current study

Presenting symptom n %

Pain at or after intercourse 27 77.1

Exaggerate sensitivity (allodynia) 23 65.7

Inability to wear tight-fitting clothes 21 60

Pinprick 18 51.4

Burning and increased urinary frequency 17 48.5

Loss of sensation at penetration and of desire 15 42.8

Electric discharge 16 45.7

Spasm/fascicular contractions (vaginism) 14 40.0

Impatience with physical contact
with foreign objects of any kind

12 34.2

Change in bowel habit 8 22.8

n: Number
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radio frequency pulse sequence is employed which selectively 
saturate spins located in regions outside the image volume. 
Such a cardiac-triggered STIR sequence, thanks to a segmented 
rapid acquisition with relaxation enhancement readout and 
inversion-recovery delay adjusted to null fat, eliminates signal 
from flowing blood. As result, by this technique the signal of 
fat and blood flow is suppressed while living intact that of the 
excess of water entrapped in the damaged nerve, thus leading to 
its direct visualization.

Image analysis 

As clearly reported in the literature, basic criteria for the diagnosis 
of peripheral nerve neuropathy at MR imaging relies on evidence 
of increased signal intensity at the site of nerve damage, with or 
without presence of any anatomic distortion, entrapment and/or 
change in caliber. As such, after identification of the paths of the 
pudendal nerve along its entire course at the level of (1) greater 
and lesser sciatic foramens, (2) ischial spines and (3) Alcock canal, 
great relevance by the radiologist is deserved to the analysis of 
various muscles and vessels in the region of interest. The above 
in search of any change in their shape, morphology, thickness 
and signal intensity as potential source of nerve trapping (Figure 
1 a and b). Thereafter, the second and most important task, 
is to detect any sign of signal hyperintensity along the nerve 
pathway. For this, unlike what occurred at the beginning with 
our preliminary experience,7 routine use of the double inversion 
recovery fat sat and black blood pulse sequences technique, 
which selectively suppresses the signal of fat and flowing blood, 
proved critical when assigning the judgment of nerve damage 
with superior diagnostic confidence (Figure 2 and 3). As it is 
known, black blood pulse sequences are not affected as STIR 
sequences by the so called “magic angle artifact” which consists 
of an increase in signal intensity which occurs when nerve’s 
collagen orientation to the constant magnetic induction field 
approaches 55°,10 thus simulating disease.

RESULTS

Overall, despite the gender disproportion (69.1% females, 30.9% 
males), mean age and range of the population examined were 
not significantly different (mean age: 51±5.3 year and 40±4.4 
year, range: 18-87 and 24.62 year, respectively). Conversely, the 
total amount of examinations performed at centre A overtly 
exceeded that of centre B (479 vs 101). Regardless of the 
different duration of the diagnostic activity — almost 5 years 
longer at center A — a possible explanation must be sought in 
the different economic cost for the patient, which was only 36.15 
euros when covered by the National Health System and no more 
than 200 euros in case of lack of it at centre A, as opposed to 320 

euros at centre B, due to totally private assistance. Interestingly, 
however, the trend analysis (Figure 4) of pure quantitative activity 
reveals that the most striking difference between the two centres 
concerns the last two years, a period to be considered parallel. 
As such, different causes should be hypothesized, including the 
superior collaborative attitude of various referring physicians 
and their increased interest and curiosity toward any current 
advance in diagnostic technology, to name a few. Traditionally, 
both characteristics are known to be more pronounced in 
the North of Italy (centre A) where physicians keep particular 
attention to the issues of clinical and social impact resulting 

Figure 1a. T2 w TSE axial MRI of the pelvis of a forty nine year-
old man with history of prior intense biking activity with 
chronic pain at the left gluteal region extended to the scrotal 
area and lower left leg: the left piriformis muscle is almost 
totally replaced by fat (arrow) with entrapment of sciatic 
and pudendal nerve at the exit of the lesser sciatic foramen 
       TSE: Turbo spin echo, MRI: Magnetic resonance imaging, FH: 
Femoral head, Gl: Gluteus max muscle, B: Bladder, P: Piriformis 
muscle, Sc: Sciatic nerve 

Figure 1b. On the coronal double IR FAT sat_ BB pulse sequence 
the sciatic nerve (arrow) shows distortion, with increase of signal 
intensity and caliber
IR: Inversion-recovery, Gl: Gluteus max muscle, P: Piriformis muscle 
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from adopting any single medical action, namely that of cost-
benefit aspect associated with use of innovative technology. 
On the other hand, the analysis of the diagnostic yield of the 
examination has shown quite similar results in centre A and B, 
as follows: (1) Damage of pudendal nerve along the Alcock canal 
affecting the labial and clitoral branches (female) and scrotal or 
dorsal penis nerve (male), was the most frequent finding and 
accounted for 71 and 58 % of cases vs 69 and 55% at centre A 
and B, respectively; (2) Involvement of the gluteal and sciatic 
nerves at their encroachment with the greater or lesser sciatic 
foramen ranked second with 51 and 48% of cases vs 46 and 52%, 
followed by (3) increased signal intensity of the nerve in close 
proximity of the ischial spine in 39 and 41% of cases vs 43 and 
38%, respectively. 

The changes described above were not seen in anyone of the 
control group.

CONCLUSIONS

The expanding role of MRI places it at the side of 
neurophysiological tests for the assessment of peripheral nerve 
pathology.11 While neurophysiologic testing is required to 
differentiate between demyelination and axonal degeneration 
by measuring the electrical activity of nerves according to 
different parameters, such as latency, amplitude and conduction 
velocity, the application of MRI, allows direct visualisation of the 

peripheral nervous system providing information concerning 
morphological alteration of the nerve and surrounding tissues. 
In addition, it can be very useful in monitoring of the response 

Figure 2. Thirty-four year-old man with LUTs and history of 
acute pain at intercourse, allodynia, pain in the region of corpus 
spongiosum of urethra and hyperemia of the navicular fossa of the 
penis. At MR neurography with pulse sequence, typical appearance 
of increased signal intensity was shown along the course of the 
dorsal nerve of penis (arrow)
LUT: lower urinary tract symptom, MR: Magnetic resonance, B: 
Bladder, FH: Femoral head, G: Glans of penis 

Figure 3. Forty year-old woman with long standing history of 
cystitis since childhood and more recent recurrent episodes of pain 
during intercourse foreplay, followed by urethral burning just after 
it. At T2 w TSE MRI (not shown), a Bartolin cyst of 8 mm in diameter 
was found on the right side together with the typical pattern of 
increased signal intensity involving the posterior labial branches of 
both sides (arrow) on double IR FAT sat _ BB pulse sequences
TSE: Turbo spin echo, MRI: Magnetic resonance imaging, Obt: 
Obturator internus muscle, Cl: Clitoris, A: Anal canal, Gl: Gluteus 
max muscle, IR: Inversion-recovery

Figure 4. Graph showing the trends of time of the MR-neurography 
examinations from the beginning of activity in centre A (Monselice, 
Padua) and centre B (Osimo Stazione, Ancona): total number 479 
and 101, respectively. Due to the small number of examinations, the 
activity of 2012 and 2013 at centre A is cumulative
MR: Magnetic resonance
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to therapy. At present, MR neurography which uses fat and flow 

suppression pulse sequences to remove signal from non-neural 

structures has become available for routine investigation of 

pudendal nerve pathology. In the future, the use of diffusion 

weighted imaging sequences, i.e. tractography, which represents 

the directional motion of intraneural water by colour-coded 

maps, will provide further information about orientation and 

degree of architectural organization of the nerve. As such, 

MR imaging will properly be used to assess also the status of 

innervated musculature, thus helping in diagnosis, localization 

of disease and recognition of the degree of nerve damage.
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INTRODUCTION

Pelvic organ prolapse (POP) is a common health problem1 
affecting 30 to 50% of women,2,3 and its prevalence increases 
with age and parity.4 Its incidence continues to increase as a 

result of the aging of the world’s populations and higher rates 

of obesity in some populations.4 POP has a negative impact 

on quality of life of women and it is associated with physical, 

psychological and sexual problems.5
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ABSTRACT

Objective: The aim of this study was to establish the prevalence of malignant uterine pathology after vaginal hysterectomy (VH) due to 
asymptomatic uterovaginal prolapse.

Materials and Methods: A descriptive observational cross-sectional study including 110 women with VH indication for hysterocele greater 
than or equal to POP-Q stage II with negative Pap smear still valid, and with normal transvaginal ultrasound in the past year. Patients with 
abnormal uterine bleeding or suspected premalignant or malignant uterine disease were excluded. All participants signed an informed 
consent document. The mean age was 64 year old (SD ±8.84), 85.5% of them being menopausal.

Results: 78.2% of histopathological findings did not present any uterine pathology. Endometrial hyperplasia without atypia was found in 11 
cases (10%) and endometrial polyps without atypia in 12 cases (10.9%). There were no cases of hyperplasia with atypia. Uterine leiomyoma 
(25.5%) and focal and diffuse adenomyosis (23.6%) were also found. Only one case had endometrial cancer (0.9%) and there were no cases of 
cervical cancer.

Conclusion: The risk of uterine malignancy after VH due to utero-vaginal prolapse is low. This result may have been affected by the 
assessment in the year prior to surgery, in keeping with recommendations of ruling out abnormal uterine bleeding and considering Venous 
thromboembolism (VTE) assessment and cytology of the cervix in the preoperative period. Information regarding the risk of premalignant and 
malignant pathology of the uterus must be included in the pre-surgery information in the form of a consent document.

Keywords: Pelvic organ prolapse; utero-vaginal prolapse; vaginal hysterectomy; uterine preservation; risk of malignancy
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Pelvic floor repair surgery is the main therapeutic tool for POP 
treatment. One of its surgical treatment options is vaginal 
hysterectomy (VH). The vaginal approach facilitates anatomical 
entry into the perineum and pelvis, resulting in easy access for 
the repair of vaginal relaxation. Once pelvic floor reconstruction 
surgery through the vagina has been defined, the surgical tactic 
should be selected considering the preservation or exeresis 
of the uterus.6 This tactic should be planned with the aim of 
restoring normal anatomy and adequate support of the vaginal 
walls and apex.

Utero-vaginal prolapse (UV-POP) is the primary indication for 
most VHs in Uruguay,6,7 and worldwide.8,9 At present, VH is one 
of the most commonly performed surgical procedures to treat 
UV-POP and, generally, it is combined with other pelvic floor 
reconstruction procedures.10 Hysterocele is usually accompanied 
by other conditions, such as cystocele, enterocele, rectocele, 
or relaxation of the pelvic floor. All these conditions must be 
corrected in the same surgical procedure. Tissue laxity facilitates 
the performance of hysterectomy through the vagina.

The vaginal removal of the uterus has a very long history, and 
references have been found, for instance, to conditions in which it 
had to be removed–in whole or in part–in Soranus of Ephesus, who 
reported that some authors indicated that it should be removed 
when the prolapsed uterus was of a blackish hue.11 Since the first 
regulated VH was performed in the nineteenth century,12 VH has 
been both revered and discredited, but it is still around today.

The reasons for preserving the uterus in women with UV-POP 
may be the patient’s request or the gynaecologist’s conviction 
about the advantages and disadvantages of conservative 
management.13-15 Some authors argue that UV-POP is the result 
rather than the cause of POP, and hysterectomy associated with 
dissection of the pelvic floor could increase complications.14,15 
Other authors have voiced their concern about the possibility 
of undiagnosed pathologies or the risk of developing future 
diseases, such as cancer, if the uterus is not excised.16,17

The dissenting opinions in this regard make it necessary to have 
open discussion with the patient about the pros and cons of 
hysterectomy or hysteropexy, so that the final decision would be 
informed, conscious and consensual.

The aim of this study was to establish the prevalence of malignant 
and premalignant uterine pathology in the histopathological 
findings in patients who have undergone VH due to UV-POP  in a 
sample of women in our area.

MATERIALS AND METHODS

A cross-sectional descriptive observational and prospective study 
was carried out. Patients seeking consultation who were assisted 

by the Pelvic Floor Unit medical team between April 1, 2017, and 

March 31, 2019, were selected. The study was approved by the 

Ethics Committee of the Hospital de Clínicas of Medical School 

of Montevideo, University of the Republic. All the participants 

signed a consent document after being briefed about the study.

The sample included patients with asymptomatic prolapsed uterus 

greater than or equal to POP-Q stage II with an oncological cervical 

cytology study with negative Pap stain two years prior to VH and 

with normal transvaginal ultrasound (TVU) in the past year.

The Pelvic Organ Prolapse Quantification (POP-Q) system uses 

certain anatomical references such as the hymen, anterior 

vaginal wall, posterior vaginal wall, total vaginal length, 

urogenital hiatus, perineal body and cervix or vaginal apex as 

guiding points. All these references are expressed in cm and 

measured in proximal (above) or distal (below) in relation to the 

hymen and are designated as negative or positive respectively. 

Four prolapse stages from I to IV are established in which the 

fundamental considerations are the prolapse guiding points and 

their relation to the hymen expressed in cm and the total length 

of the vagina.18

Patients were excluded if they had UV-POP with a history 

of abnormal uterine bleeding, a pathological Pap smear or a 

history of cervical dysplasias or premalignant endometrial 

lesions, a TVU with an endometrial line greater than 10 mm, 

a history of malignant ovarian tumours, use of tamoxifen or 

hormone replacement therapy, and those who did not give their 

consent for the study.

Out of a total of 133 patients assisted by the Unit team during the 

study period, 110 women (82.7%) were selected in accordance 

with the inclusion criteria, and 23 patients (17.3%) were excluded. 

Of the 23 cases excluded, 11 had a history of genital haemorrhage 

with premenopausal (three cases) or postmenopausal (eight 

cases) metrorrhagia, five patients had been diagnosed with 

cervical dysplasia or squamous intraepithelial lesion (SIL), 

four of whom were low-grade SIL (L-SIL) and 1 was high-grade 

SIL (H-SIL), five women had an endometrial line ultrasound 

measurement greater than 10 mm, and two cases had had 

clinical and ultrasound diagnoses of adnexial tumour.

The vaginal repair surgery was performed by the same team in 

all cases. All patients underwent a VH associated with vaginal 

repair surgery. Vaginal apex suspension was performed to the 

uterosacral ligaments in all patients in accordance with the 

McCall culdoplasty technique.19

In cases with coexisting stress urinary incontinence, the middle-

urethral sling (MUS) technique was associated.20,21 All extracted 

uteri were sent for histopathological study.
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The following histopathological variables were analysed: 

presence of endometrial atrophy, endometrial hyperplasia with 

and without atypia, endometrial cancer, leiomyoma, focal and 

diffuse adenomyosis, chronic endocervicitis, L-SIL and H-SIL, as 

well as cervical carcinoma.

The statistical analysis was performed using the Excel 2013 

Microsoft Office spreadsheet. For the qualitative variables in the 

cases where pathologies were detected, a frequency calculation 

was performed and expressed as absolute frequencies and 

relative percentage frequencies. For the quantitative variables, 

the mean, the standard deviation and range were calculated.

RESULTS 

The mean age was 64 years old with a standard deviation of 

±8.84, with an age range between 46 and 83 years. The mean 

body mass index (BMI) was 26.56 kg/m2 with a standard deviation 

of ±3.23, with a range between 20.1 and 33.9 kg/m2. Most of 

the patients (85.5%) were postmenopausal (Table 1). None of the 

patients had family history of endometrial cancer. Smoking was 

observed in 21.8% of cases. Hypertension was observed in 16,3% 

and diabetes in 11%. All women presented cystocele associated 

with hysterocele, while in 13.6% of them it was associated with 

high rectocele, and with enterocele in 1.8% (Table 1). 4.5% 

required a MUS technique.

Regarding the hysterocele stage according to POP-Q, 20% was 

stage II, 51.8% stage III and 28.2% stage IV (Table 2).

As to the histopathological findings, 78.2% of cases did not have 

any pathology whatsoever. Amongst patients with endometrial 

pathology, 11 cases (10%) exhibited hyperplasia without atypia 

and 12 (10.9%) presented endometrial polyp without atypia. No 

cases of endometrial hyperplasia with atypia were observed. 

In some patients, an associated benign myometrial pathology 

was observed, such as uterine leiomyoma in 25.5%, and focal 

and diffuse adenomyosis in 23.6% of cases (Table 3). In regard 

to malignant pathology, only one (0.9%) of the patient exhibited 

endometrial cancer, and none of the patients showed a malignant 

or pre-malignant pathology of the cervix or ovaries (Table 3). The 

ovaries were included in only two cases (1.8%) during the surgery 

with normal histological findings.

One case of endometrial cancer was found in a 71-year-old woman 

with stage IV hysterocele according to POP-Q, asymptomatic, 

with TVU showing a 1 mm endometrial line, who underwent 

a VH and bilateral adnexectomy. The histopathological result 

reports a moderately differentiated adenocarcinoma that 

extensively infiltrates the cervix and the myometrium as far as 

the serosa (stage II - 2009 FIGO). Both annexes had a normal 

histopathological examination.

DISCUSSION

This study estimated the prevalence of malignant and 

premalignant uterine pathology in patients with UV-POP who 

Table 1. Results

Variables
Absolute 
frequency 

Relative 
frequency (%)

Premenopause  16 14.5%

Postmenopause  94 85.5%

Associated cystocele  110 100%

Associated high rectocele 15 13.6%

Associated enterocele 2 1.8%

Bilateral adnexectomy  2 1.8%

Associated MUS surgery  5 4.5%

Hysterocele 110 100%

MUS: Middle-urethral sling

Table 2. Hysterocele stage

Hysterocele stage
Absolute 
frequency

Relative 
frequency (%)

POP-Q Stage II   22 20%

POP-Q Stage III 57 51.8%

POP-Q Stage IV   31 28.2%

POP-Q: Pelvic Organ Prolapse Quantification

Table 3. Histopathological findings

 
Absolute frequency
(n=110)

Relative 
Frequency (%)

Uterus

Leiomyomas 28 25.45%

Adenomyosis 26 23.63%

Endometrial atrophy 78 70.9%

EH without atypia 11 10%

EH with atypia 0 0

Polyp without atypia 12 10.9%

Endometrial cancer 1 0.9 %

Cervix

Chronic EC  45 40.9%

Low-grade SIL 0 0

High-grade SIL 0 0

Cervical cancer 0 0

Ovaries

Normal  2 1.8%

Pathological 0 0

EH: Endometrial hyperplasia, EC: Endocervicitis, SIL: Squamous 
intraepithelial lesion, n: Number
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underwent VH. All the patients included were asymptomatic, 

with normal TVU and Pap smears. The prevalence of endometrial 

cancer was 0.9% and that of cervical cancer was 0%.

However, the inclusion of all precancerous conditions had 

a prevalence of 21.8%. The premalignant lesions that were 

observed within the endometrium were hyperplasia and polyps 

without atypia. No case of atypia was observed. A lesional 

association with leiomyoma and adenomyosis of approximately 

25% was found.

This makes it necessary to consider the importance of a clinical 

examination and a TVU at a time very close to the surgical 

procedure lest a detectable pathology is found only after surgery. 

Anyway, surgical behaviour would not vary in the cases analysed.

According to international literature, the incidence of malignant 

and premalignant endometrial pathology in asymptomatic 

women who undergo hysterectomy due to UV-POP ranges 

between 0.7 and 4.2%.16,17,22,23

In a retrospective study16 the authors included 644 women, 421 

of whom were postmenopausal with asymptomatic POP, with 11 

patients found to have an organic endometrial pathology (2.6%). 

As to these cases, only one case of endometrial cancer and 10 

cases of hyperplasia were observed.

In another retrospective study17 unsuspected endometrial 

cancer was found in four cases (0.8%) out of 517 asymptomatic 

patients who underwent VH, not to mention the high incidence 

of hyperplasia.

In another retrospective study,22 three cases of premalignant 

and malignant endometrial pathology were observed in 456 

asymptomatic patients (0.7%).

These three studies include women with asymptomatic UV POP 

with no preoperative endometrial assessment. 

CONCLUSIONS

The conclusion is that it is necessary to assess the endometrium 

before POP surgery by means of TVU followed by an endometrial 

biopsy in cases of thickened endometrium.

In a retrospective study where they considered the preoperative 

assessment, Grigoriadis et al.23 found 14 histopathological 

abnormalities in the uteri of 333 asymptomatic women who 

underwent VH (4.2%) and concluded that the incidence of 

premalignant and malignant gynaecological pathology is low 

but not negligible.

There is no agreement on the most appropriate course of 

action in the cases of asymptomatic patients with a thickened 

endometrium.24 In a cohort study25 the authors conclude that in 

asymptomatic postmenopausal women with an endometrium 
≥11 mm, an endometrial biopsy should be performed.

Our research considered the value of the TVU, especially in order 
to assess the risk of unexpected premalignant and malignant 
endometrial pathology. One of the limitations of our study is 
that the number of patients analysed is relatively small, but it 
may be useful for future research in which other risk factors 
such as smoking and medical comorbidities are considered in 
addition to age and BMI. One of the strengths of this study is 
the prospective and cross-sectional design, in addition to the 
assessment of the risk of not diagnosing a premalignant and 
malignant pathology of the uterus through clinical assessment 
and Pap and TVU studies in the preoperative period.

It may be concluded that the prevalence of premalignant and 
malignant uterine pathology is low, at 0.9%. This leads to the 
reinforcement of the idea of the importance of a clinical history 
with no abnormal uterine bleeding, endometrial assessment by 
TVU close to the date of the surgery and cytological assessment 
of the cervix through a Pap smear which will allow adequate 
preoperative diagnosis in the case of a hysterocele. A briefing 
regarding the risk of premalignant and malignant pathology 
should be included in the information provided during the 
preoperative period in the form of a consent document. When 
conservative management, such as a surgical procedure for 
uterine fixation (hysteropexy) is chosen, it is imperative to 
make a careful preoperative assessment to rule out –with the 
exceptions shown by all studies– a precancerous or cancerous 
condition of the uterus.
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INTRODUCTION 

The midurethral sling (MUS) is now the gold standard operation 
for cure of stress urinary incontinence. Between 1996 and 
2019, it is estimated that 10,000,000 MUS operations have been 
performed.1 It is our view that knowledge of urethral closure/
opening mechanisms and pathogenesis of stress urinary 
incontinence (SUI) informs management of “difficult” cases. 
The pathogenesis of MUS surgery failure comes down to two 
questions; 1. How does a MUS restore continence? Why does 
continence fail when the sling is excised? The answers can be 
found in the initial experimental studies on which all MUS 
operations are based,2 and which we summarize below.

Normal closure

In Figure 1, A forward vector “pubococcygeus muscle (PCM)” (large 
arrow) contracts against the pubourethral ligament (PUL) to close 

distal urethra; two backward forces (posterior arrows) rotate 

the bladder around PUL and close the urethra at bladder neck,2 

Figure 1. https://www.youtube.com/watch?v=3vJx2OvUYe0

Pathogenesis

In Figure 1, A weak PUL lengthens on effort, “L”, cannot support 

the posterior urethral wall and vagina; both are pulled down to 

open the urethra from “C” closed, to “O” open. Because PUL is lax, 

the muscles which contract against it weaken;3 they cannot close 

urethra on effort and urine is lost, SUI. Supporting a weak PUL 

with a hemostat, white arrow, lower ultrasound diagram, Figure 

1, prevents PUL stretching (“L”) “https://youtu.be/0UZuJtajCQU” 

exactly as happens with a MUS. The vector closure forces (large 

arrows) now restored, contract optimally: funnelling disappears 

and urethra is closed distally and at bladder neck (Figure 1, right 

lower figure).
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Urethral opening (micturition)

With reference to Figure 1, the forward vector PCM relaxes 

(large broken arrow); the posterior vectors levator plate (LP)/

longitudinal muscle of the anus (LMA) pull open the trigone 

and anterior vaginal wall (broken blue lines). The urethra 

is opened out. This exponentially reduces the resistance 

to urine flow inversely proportional to the 4th power of 

the radius (Poiseuille’s Law). https://www.youtube.com/

watch?v=eiF4G1mk6EA&feature=youtu.be

How these mechanisms inform management of this case

Excision of tape weakens PUL which elongates, “L”, Figure 1. 

Option 1: make a midline incision, excise intervening tissue, 

suture the two ends of tape together. Do under spinal. Insert 

300 ml saline. Test by asking patient to cough; tighten further 

if required. Option 2: put in a 2nd tape. These options are 

preferable to a bladder neck sling which is traumatic, prevents 

the funnelling required to assist micturition. The patient 

(predictably) will get urinary retention. All bulking does is 

obstruct urethra. The mechanism of closure is closure by three 

directional forces acting against a competent PUL. https://youtu.

be/0UZuJtajCQU.
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DEALING WITH COMPLICATIONS FROM 
MIDURETHRAL SLING SURGERY

In this section, we present the three complications. We have 

invited experienced surgeons from International Society of 

Pelviperineology to provide comments and discuss how they 

would manage each case.

1st clinical problem 

The 1st clinical problem was originally presented in the journal 

Int Urogynecol J, 2020;31:1747-1754. It was reviewed by four 

International Urogynecological Association experts. Treatment 

by fascial sling was commonly considered and the literature 

review outlined the pros and cons of autologous fascia versus 

donor fascia for this specific case.

A 34-year old para 4 woman had a retropubic tension-free 

vaginal tape performed as an outpatient procedure and reported 

complete cure of her SUI. Three years later, she returned with 

the complaint of new vaginal pain during intercourse. A 1×1 

cm mesh exposure was found midline in the vagina. Treatment 

with topical vaginal estrogen was initiated but unsuccessful. She 

subsequently underwent excision of the exposed mesh in the 

operating room. 3 cm of mesh from the midline to the right 

vaginal sulci was removed. At her post-operative visit, there was 

no evidence of mesh erosion, but the patient complained that 

her SUI had returned to baseline.

Suggested managements

I think that the Hammock-suture is a good method to prevent 

tape exposure after suburethral tape placement. I know that 

Figure 1. Pathogenesis of stress urinary incontinence  
Upper figure on effort, a weak PUL is stretched down by LP/LMA 
muscle forces to lengthen, “L”. PUL+L cannot support the posterior 
trigone and posterior vaginal wall (broken lines) which are pulled 
down. Urethral cavity is forcibly opened out from C (closed) to O 
(open). Both closure mechanisms fail. Urine is lost - SUI.
Lower figure transperineal ultrasound reflects upper figure. At rest 
urethra is closed. On strain, note how the anterior “a” and posterior 
“p” vaginal walls are stretched back and down; urethra U is forcibly 
opened out (funnels) at bladder neck and distally. On placement 
of hemostat at midurethra, (white arrow) bladder neck and distal 
urethral closure are immediately restored. 
B: Bladder; S: Symphysis; LP: Levator plate; LMA: Longitudinal 
muscle of the anus; SUI: Stress urinary incontinence; PUL: 
Pubourethral ligament
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almost nobody performs that. But above the functional aspects 
of this part of the procedure it prevents surgeons to end up with 
the tape in the wrong layer.

In my experience topical estrogen does not help in mesh 
exposures of that size, so I would suggest to excise the exposed 
tape as far as possible to both sides right away. A second tape 
will help to restore continence in this patient, careful dissection 
is advised.
Prim. Dr. BURGHARD ABENDSTEIN
burghard@abendstein.at

I guess that – once again – the laxity of PUL, probably hammock 
and with high possibility even of the back structures (LP, SUL and 
CL) have returned to baseline after tape excision. This is the most 
likely explanation for the recurrence of SUI. To solve this problem 
firstly the situation should be checked by simulated operations 
and secondly, if necessary, by repair of hammock and with PIVS.

The second possibility is as follows:

If simulated operations show symptoms of tethered vagina 
syndrome the remaining tape and scar tissue has to be removed 
and the laxity of the bladder neck area has to be restored by a 
muscle skin flap. In about 80% of these cases a concomitant PIVS 
is necessary. Furthermore about 80% of these patients need a 
new tension-free vaginal tape (TVT) or transobturator tape (TOT) 
6 months later. In both cases the success rate is in a range of 
80%.
Prof. Dr. KLAUS GOESCHEN
klaus.goeschen@googlemail.com

In spite of the wide spectrum of options available for treatments 
of SUI, treatment fails in 10-15% of patients.1 With removal of 
part of the tape, SUI recurs in about 20% of the cases.

How to best manage recurrent SUI after a failed MUS procedure 
is still a controversial issue. There are different treatment 
options such as pelvic floor muscle exercises, use of periurethral 
bulking injections, pubovaginal slings, a new MUS (retropubic or 
transobturator), an adjustable suburethral sling, salvage spiral 
slings or even an artificial urinary sphincter.

In a meta-analysis entitled “The surgical management of 
recurrent stress urinary incontinence: a systematic review”, 
Nikolopoulos KI, Betschart C and Doumouchtsis SK, from United 
Kingdom and Switzerland1 showed that in general, all recurrent 
procedures have a lower success rate compared with those 
reported following primary procedures. Colposuspension have a 
pooled objective cure rate of 76% (95% CI+5.04), MUS procedures 
– 68.5% (95% CI+3.11), urethral bulking injections – 38% (95% 
CI+10.7).

We have recently reviewed our data on 40 women with recurrent 
SUI treated by retro-pubic MUS after failure of primary MUS, and 

followed 38 for up to one year.2 Thirty-five were cured of SUI 

(92.1%), and three remained with SUI after a year. Obviously, 

success rates may differ between centers, but, based on our 

data and considering the strengths and limitations of the 

various management approaches that we mentioned above, 

we recommend that retro-pubic MUS may be considered as the 

treatment of choice for recurrent SUI after failure of primary 

MUS.

Another issue that arises from this case is that the patient 

undergoing primary MUS for SUI should be informed about the 

possible recurrence rate of MUS, in particular when removal of a 

tape section may become necessary.
Prof. Dr. JACOB BORNSTEIN and Prof. Dr. MENAHEM NEUMAN
mdjacob@gmail.com  menahem.neuman@gmail.com
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2nd clinical problem

Fifty-two years old patient who had a TOT 8 years ago. Referred 

to us for a vesical fistula to the right TOT insertion without 

SUI. Cystoscopy: transurethral passage of the sling. No vaginal 

erosion. We have fixed the problem with the total removal of 

the TOT including the part behind the ischiopubic ramus along 

the fistula, and reconstruction of the urethra with sutures and 

I performed a Martius flap to cover. Excellent anatomical result 

but recurrence of SUI. Physiotherapy failed. In this case, it seems 

difficult to try a second MUS as we would recommend in the 

other case. So, what now? Bulking agents or colposuspension?
Dr. PETER VON THEOBOLD
vontheobald@gmail.com

Your clinical case is very interesting. With my resident, we are at 

the end of a published work about 37 patients with Martius flap 

after treatment of complication of tape.

In 9 patients I did Retropubic tape after Martius (tape between 

Martius flap and the vaginal wall). with no other complication 

and 70% excellent outcome. 3 patients need a second-time 

surgery by plication of the tape to get continence. Among the 

failure of the second tape, 2 patients got artificial sphincter.
Prof. Dr. EMANUEL DELORME

delormee_2000@yahoo.fr

I think the Martius flap would be protective. We had a similar 

case some years ago. We used a Martius graft and placed the tape 
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around the graft. It worked well, and the patient was continent 

a year later.
Prof. Dr. PETER PETROS
pp@kvinno.com

Thank you, but the technique of Martius flap with or without fat 

is well-known by all of us. It means me the real question is: what 

is the advantage of Martius to treat the complications of tapes? 

Is the Martius the good indication to treat a complication of tape 

after removing of the tape and uretholysis?

The only answer would be a prospective randomized study 

between surgery of tape’s complications with and without 

Martius flap... and we have not in the literature. Similarly, we 

can’t answer the question with the surgery of visceral pelvic 

fistulas: no answer in the literature.

The only answer our study brings: it is easier and secure to do 

dissection to introduce a tape if there is a Martius flap after first-

time surgery of tape’ complication. But it is more difficult to 

adjust the tape.
Prof. Dr. EMANUEL DELORME
delormee_2000@yahoo.fr

I agree with Emmanuel. I use Marius Flap in case of urethrovaginal 

or rectovaginal fistula (only fat) or to reconstruct the vagina After 

too tight colporraphy or the perineum after repairs (mainly skin). 

It isn’t efficient for SUI and makes adjusting of the tape difficult.
Dr. PETER VON THEOBOLD

vontheobald@gmail.com

As Peter von Theobald knows, bulking agents and colposuspension 

are no promising maneuvers for cure of SUI. In cases where the 

urethra is endangered to get injured by a re-operation we had 

good experiences by using an cystoscope in the urethra whilst 

dissection. The light shows us the border of the urethral wall and 

the structures in the surrounding.

I would recommend to start with a midline elliptical incision 

under cystoscopy to create a bridge (like Max Haverfield´s 

description below). Then visualisation of the bladder neck and 

base on both sides with the cystoscope light and insertion of a 

transobturator tape out/in. Doing all the steps under visual light 

control reduces the danger of urethra or bladder perforation 

tremendously.
Prof. Dr. KLAUS GOESCHEN
klaus.goeschen@googlemail.com

3rd clinical problem

This case was published in Pelviperineology in 2012.

Following a TVT MUS 4 years earlier, (initially deemed 

85% successful), a 53-year woman presented with gradual 

deterioration of her incontinence. By mid 2009, the patient 

was leaking 800-1000 ml/24 hours. There was no urine leak at 

rest or at night, but she leaked on the slightest effort during the 

day. On ultrasound examination, the whole posterior urethral 

wall was opened out during straining, with observed urine loss. 

The maximal urethral closure pressure was 60 cm H2O, with no 

urodynamically detected detrusor overactivity.

At operation, the urethra was paper thin, 1,5 cm wide, fragile 

and attached to a wide loose TVT tape partly embedded in the 

urethral wall. Two small holes were made during tape removal 

and repaired. A “bridge/flap” of full thickness vaginal mucosa 

(3x1cm) Figure 2, was brought up to protect the thin urethral 

wall. A Tissue Fixation System (TFS) adjustable MUS was then 

inserted over the vaginal flap, then covered by approximation 

of the lateral vaginal edges to form a double layer, Figure 3. The 

patient was entirely cured at 12 months review, with no vaginal 

retention cysts evident. Though midurethral tapes generally 

enhance the urethral closure mechanisms, a loosely applied 

tape may fibrose in such a way as to “hold open” the urethra and 

prevent closure.
Dr. MAX HAVERFIELD
ssleep@bigpond.com.au 

To insert the Tape over the bridge is an excellent idea and a 

simple and safe procedure.

His last comment “Though midurethral tapes generally enhance 

the urethral closure mechanisms, a loosely applied tape may 

Figure 2. Creation of vaginal skin graft “G” (“bridge”) to cover 
urethra. The sling sits over the graft. F=2 cm flaps created to cover 
the midurethral sling. Arrow indicates how the graft is pulled 
upwards. 
F: Fascia, G: Graft
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fibrose in such a way as to “hold open” the urethra and prevent 

closure” is in my opinion tremendous important for the success 

of MUS operations. If the tape is to “tension free” = loose, as 

mentioned by Max Haverfield, it can slip and create fibrosis 

with the consequences described above. If the tape is too 

fast, it compresses the urethra with the consequence of urine 

obstruction, urge and residual urine. Therefore, in order to find 

the right “tension free” position of the tape after insertion, we 
always perform the following procedure:

If a combined repair of the pelvic floor is necessary (due to 
cystocele, entero/rectozele, with or without hysterectomy) the 
MUS operation is always the last step.

At the end of the MUS operation, that means after suturing 
all incisions (midline, paraurethral, possibly hammock an/or 
external urethral ligament incisions, additional incisions for 
cystocele, entero/rectocele) we fill the bladder with 300 ml saline, 
insert an Hegar 8 into the urethra, move softly the Hegar just a 
bit downwards and adjust the tape carefully to the urethra. After 
removing the Hegar we retropubically tap on the bladder from 
above. If no leaking is observed, the tape is in the right position. 
We cut the external tape ends and finalise the operation.

If tapping causes leaking, we insert the Hegar into the urethra 
again and repeat the procedure until leaking stops.
Prof. Dr. KLAUS GOESCHEN
klaus.goeschen@googlemail.com
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