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with varying cure rates for the other posterior fornix symp-
toms: frequency 85% (n = 42), urge incontinence 86% (n =
74), emptying symptoms 50% (n = 65), mean residual
urine >50 ml from 110 ml to 63 ml. Equal numbers of pa-
tients had 1st or 2nd degree apical prolapse (Baden Walker
classification). 

In 2002 Farnsworth reported  cure rates for urgency 79%,
nocturia 82% and pelvic pain 78%.11 In 2005, Sivaslioglu
reported cure rates for pelvic pain 82%, urgency 75%, noc-
turia 86%, ‘obstructed’ micturition 93%.12 In 2007,
Abendstein reported  cure rates for urge incontinence 76%,
pelvic pain 79%, nocturia 86%.13

Sacrocolpopexy (SCP)
A 4-5cm wide mesh suspends vaginal apex to the sacral

promontory. In 1999, Pilsgaard et al reported cure of urge
incontinence, frequency, nocturia and voiding problems in
75%, 80%, 50% and 100% of patients after abdominal
sacrocolpopexy.14 In an RCT between Posterior IVS and
SCP in 2011 for apical prolapse, Sivaslioglu reported statis-
tically significant cure rates for nocturia and chronic pelvic
pain for the PIVS posterior sling, but no change with ab-
dominal sacrocolpopexy.15
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INTRODUCTION

Nocturia increases linearly with age, occurring in more
than 50% of women ≥80 years old.1 A recent supplement in
Neurourology and Urodynamics more extensively investi-
gated this problem, summarizing current thoughts on etiol-
ogy,2 renal physiology3 economic impact,4 effect on patient
Quality of Life,5 Role of pharmacotherapy6 and future re-
search.7 The conclusions were that nocturia has a major ef-
fect on quality of life,5 costs the community up to 62 billion
dollars p.a.5 The authors of the nocturia supplement con-
cluded there was no effective treatment to date.  

Not mentioned was the Integral Theory paradigm which
describes nocturia in women as part of a complex of symp-
toms caused by laxity in the apical supports of the vagina,
“Posterior Fornix Syndrome”: nocturia, chronic pelvic
pain, urgency and abnormal emptying.8 The ultimate patho-
genesis of all these symptoms relates to inability of the
three directional vector forces to stretch the vaginal mem-
brane sufficiently to support the bladder base stretch recep-
tors because the vector insertion point, the uterosacral liga-
ment, is loose.9 Cure in up to 80% of nocturia cases has
been reported in the literature for almost 20 years using op-
erations which mechanically support the posterior vaginal
fornix.10-18

The purpose of this submission is to open a scientific de-
bate by presenting peer review data of nocturia cured by
strengthening the uterosacral ligaments.

Simple uterosacral ligament plication, figure 1
This simple operation, plicating lax uterosacral ligaments

(USL) under LA (local anesthesia) gave good initial cure
rates for Posterior Fornix symptoms,9 but was abandoned
by 1994 in favour of the posterior sling (Infracoccygeal
Sacropexy or Posterior IVS)10 because of diminishing
longer term cure rates.  However, in the context of nocturia
being an “incurable disease”,1-6 given that the more effec-
tive sling operations are not widely available, a simple pos-
terior fornix repair, fig1, will give significant relief in
>50% of patients8 if improvement is seen on inserting a
large tampon in the apex overnight .

Infracoccygeal sacropexy (Posterior IVS)
This operation attaches the vaginal apex to the fascia of

the sacropinous ligament using thin strips of polypropy-
lene mesh tape.10 Nocturia was cured in 80% of patients,

Figure 1. – Simple posterior fornix repair. A transverse incision is
made in the posterior fornix 3-4cm below the cervix,. A large No1
needle is inserted widely laterally below the vaginal skin and the
loose uterosacral ligaments (USL) are approximated (arrows) with
a strong Vicryl or polypropylene sutures. CX= cervix; CL=cardi-
nal ligament; E=enterocele.
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TFS (Tissue Fixation System)
Thin 0.7 mm wide polypropylene tapes attached to a

4x11mm soft tissue reinforced the uterosacral ligaments using
the TVT neoligament principle.16 Cure rates reported after
posterior TFS (Tissue Fixation System) sling16 in 67 patients
were: frequency>10/day 63% (n=27); nocturia >2/night 83%
(n=47); urge-incontinence >2/day 78% (n=36); abnormal
emptying, 73% (n=54); pelvic pain, 86%(n=46) fecal inconti-
nence, 87% (n=23). One third of patients had only 1st degree
apical prolapse (Baden-Walker classification).

In 2013,17 Inoue published TFS data in 337 patients with
the following cure rates, incidence in brackets, 82.7%
(n=52), frequency> 10/Day 84.9% (n=179), nocturia >
2/night, 60.5% (n=129), urge incontinence >2/day, 91.2%
(n=171), chronic pelvic pain 71.1% (n=76).   These find-
ings were more recently confirmed by Sekiguchi who re-
paired cardinal and USL ligaments under LA.18 All pa-
tients17-19 had either 3rd or 4th degree POP (POPQ).

Hypothesis for nocturia causation
Loose uterosacral ligaments cannot support the anterior

vaginal wall which is stretched downwards by the force of
gravity.  This activates the bladder base stretch receptors to
send afferent signals to the brain arouse the patient from
her sleep- nocturia, figure 2.

Tampon test
A simple test for this hypothesis is to insert a large tampon

into the apex overnight to support it; many patients report re-
lief of their nocturia and other posterior fornix symptoms.

CONCLUSIONS

Surgical cure of nocturia and other “posterior fornix”
symptoms  by 4 distinctly different operations all of which
surgically correct deficient apical support seem to validate
the concept that nocturia is largely caused by laxity in the
structural supports of the vaginal apex.

The simplest surgical method is uterosacral ligament pli-
cation. It gives acceptable results in the shorter term.
Prediction of surgical cure of nocturia can often be
achieved by inserting a large tampon to support the apex
and observing change in symptoms, nocturia, urgency and
chronic pelvic pain.
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Figure 2. – A mechanical hypothesis for nocturia causation -
patient asleep, supine Pelvic muscles (arrows) are partly relaxed.
As the bladder (broken outline) fills, it is distended downwards by
gravity G. If the uterosacral ligaments (USL) are loose, the blad-
der base continues to descend until the stretch receptors ‘N’ are
stimulated, activating the micturition reflex.  Once the closure re-
flex ‘C’ has been overcome, the afferent impulses reach the pons
and activate the micturition reflex.
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