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Scientific medicine began with Hippocrates some 
2400 years. Empirical observations of causation and 
treatments were tested until one or two of the most 
effective treatments emerged to become mainstream. 
Stress incontinence treatment evolved to pelvic floor 
operations by Marshall Marchetti, then Burch and 
most recently, the midurethral sling, all reasonably 
effective, but each with its own special problems.  
For prolapse and symptoms, there has been little pro-
gression for the past 100 years. Native tissue excision 
of anterior or posterior vaginal bulges repaired cys-
tocele and rectocele, while some type of attachment 
of vagina to the sacrum or uterosacral ligaments 
(USL) repaired uterine prolapse. Because of high 
failure rates from such ‘native tissue’ operations, 
mesh sheets were introduced to block descent of the 
prolapse. However, dismal results from both mesh 
and native tissue in the Prospect Trial [1], banning  
of mesh sheets for prolapse by the Food and Drug Ad-
ministration (FDA) [2] and all mesh surgery in the UK 
including those for stress urinary incontinence (SUI) 
[3], have left few options for ageing women beyond 
sacrocolpopexy, which in any case, is only effective for 
uterine prolapse and does not consistently cure pelvic 
symptoms. Causation of bladder/bowel/chronic pelvic 
pain dysfunctions even today is considered unknown 

by learned bodies and other than SUI, no cure is con-
sidered possible [4]. This situation is, in every respect, 
a crisis, especially for older women.
With its rapidly ageing population, Japan is at the 
forefront of this crisis [5] with pelvic floor dysfunc-
tions increasing in parallel with ageing, resulting  
in poor quality of life and escalating community and 
government health costs.
The publication by Inoue et al. [5] lays a strong foun-
dation stone for a solution to this ageing crisis in fe-
male pelvic urology.
The sling methodology they used is very different from 
mesh sheets. Slings, based on the Integral Theory 
System [6], apply a completely different approach to 
prolapse and pelvic symptom dysfunctions. Whereas 
mesh sheets work by blocking descent of the organs, 
slings work by repairing the suspensory structures, 
the ligaments which support the organs in the man-
ner of a suspension bridge [6]. Tapes are applied in 
the exact position of the damaged ligaments and ir-
ritate the tissues to produce a wound reaction which 
in 10 days converts to collagen to create collagenous 
neoligaments [6]. The Inoue data emphasizes the 
critical differences between slings and mesh sheet 
implants. Mesh sheet implantation caused sufficient-
ly severe complications for questions to be raised  
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by the FDA in 2011, leading to their eventual ban-
ning. The device manufacturers did not understand 
that placing a large mesh behind the anterior vaginal 
wall would fibrose and limit the forward and back-
ward movements by the pelvic muscles, (Figure 1). 
Such reflex movements are essential for proper func-
tioning of the bladder, continence, evacuation and 
control of urge [6]. Nor did they understand that as 
the scar tissue created by the mesh contracts on its 
way to becoming collagen 1, any nerves caught in the 
scar can be compressed to create pain. Tape slings as 
used by Inoue et al. are applied laterally and so do 
not interfere with the backward/forward movements 
of the vagina. Furthermore, their contact with the 
vagina is very limited to a 7 mm wide strip. Long-
term postoperative pain was virtually absent in the 
960 women included in the study. Minor vaginal 
erosions occurred in 2.5% of women and these were 
trimmed as an outpatient procedure with no further 
problems.
An important breakthrough in regards to ageing 
and pathogenesis was the discovery by Shkarupa 
et al. [7], that cardinal/uterosacral (ICL/USL) liga-
ment repair could give high cure rates for uterine/
apical prolapse and overactive bladder (OAB: urge, 
frequency, nocturia) at 18 months ‘but only in pre-
menopausal women’. The results for post-meno-
pausal women were catastrophically low. Shkarupa 
et al. attributed this to collagen breakdown from lig-
aments after menopause. They recommended slings 
for post-menopausal women.
The recent paper by Inoue et al. in the Central Eu-
ropean Journal of Urology (CEJU) [5] has completed 
the circle, by describing how to treat prolapse and 
pelvic symptoms surgically in older post-menopaus-
al women. They presented impressive 10-year data, 
implanting a total of 3100 Tissue Fixation System 
(TFS) minislings to repair damaged pelvic ligaments 
causing major prolapse (3rd and 4th degree) and pel-
vic symptom dysfunctions in 70-year-old Japanese 
women. The surgery was minimally invasive and per-
formed as an outpatient procedure. High cure rates 
were achieved for prolapse and symptoms. In one 
cohort from this group, 5-year data showed minimal 
yearly fall in anatomical and cure of OAB, chronic 
pain and bowel symptoms. 
The reports of high cure rates by Inoue et al. have 
been validated by others, for prolapse, OAB, noctu-
ria, fecal incontinence [8] chronic pelvic pain [9, 10] 
underactive bladder and Fowler’s syndrome [11, 12].
The accumulated data puts to rest comments  
by opinion leading articles in learned journals [4], 
that pathogenesis of OAB and other symptoms such 
as chronic pelvic pain, urinary retention is unknown 
and such symptoms are not curable. 

Figure 1. Diagnostic algorithm which summarizes the Inte-
gral Theory System for diagnosis and ligament repair [6].
Upper figure 
Polypropylene tapes ‘T’ used to reinforce the main suspen-
sory structures – pubourethral ligament (PUL), uterosacral 
ligament (USL) and arcus tendineus fascia pelvis (ATFP), 
cardinal ligament (CL), and perineal body (PB). The tapes 
create new collagen to restore the 3 reflex muscle forces m. 
pubococcygeus (PCM), levator plate (LP), conjoint longitu-
dinal muscle of the anus (LMA) which contract against the 
ligaments to close the urethra (continence), evacuate the 
bladder or stretch the vagina in opposite directions to sup-
port the bladder base stretch receptors to prevent urgency.
Lower figure 
The Pictorial Diagnostic Algorithm summarizes the relation-
ships between structural damage (prolapse) in the three 
zones and function (symptoms). The size of the bar gives an 
approximate indication of the prevalence (probability) of the 
symptom. Laxities (red lettering) which can be repaired: pu-
bourethral ligament (PUL); external urethral ligament (EUL).
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sightful policy to publish well-validated science free 
of politics is an encouraging signal to all innova-
tors in the field of urology. Hopefully such publica-
tions will be the catalyst for all surgeons, physicians 
and physical therapists of the pelvic floor to build  
on such works to improve the quality of life of older 
(and younger!) women.

CONFLICTS OF INTEREST
The authors declare no conflicts of interest.

Corresponding author
 Peter Petros
 pp@kvinno.com

CEJU has shown commendable insight publish-
ing such well-validated discoveries for ‘incurable’ 
bladder/bowel/pain symptoms [4] and is undoubt-
edly now the leading journal in this field. Though 
sophisticated devices such as TFS are not readily 
available, other options exist at least for premeno-
pausal women: cardinal/uterosacral ligament plica-
tions are simple to perform and cost-effective [7]. 
For post-menopausal women, the artisan tape meth-
od by Pinango et al., [13] is similarly easy to per-
form and also cost-effective. For day-night enuresis  
in children, squatting-based pelvic floor exercises 
achieved an 86% cure at 4 months [14]. CEJU’s in-
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