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Interstitial Cystitis: A Consequence of Weakened Uterosacral
Ligaments Failing to Support Visceral Plexuses and Bladder
Stretch Receptors, and Therefore Potentially Curable?

Peter Petros*

University of Western Australia School of Engineering and Mathematical Sciences, Perth, Australia

To the editor,

I read the state-of-the-art review of interstitial cystitis/bladder
pain syndrome (IC/BPS) by Ueda et al. [1] with great interest.
An erudite, scholarly paper, it states there is a crisis as regards
IC —namely, there has been no progress for 25 years. The au-
thors concluded [1], “Thus, there can be no bright future for
IC/BPS without these 3 steps: (1) understanding the symptoms,
(2) detecting abnormal findings in or outside the bladder, and
(3) verifying that the abnormality is the cause of the symptoms”
[1]. This commentary aims to address their statements, first by
introducing an important discovery to International Neurourol-
ogy Journal readers, Dr. Scheffler’s histologically validated cure
of IC/BPS with Hunner ulcer (nonulcerating) [2], and then by
discussing its implications relevant to those 3 statements [1].

Scheffler set out to manage a 73-year-old woman with classi-
cal posterior fornix syndrome (PFS) symptoms — predictably
co-occurring chronic pelvic pain (CPP), urge, abnormal emp-
tying/retention, nocturia, and frequency — caused by laxity of
the uterosacral ligaments (USLs) and cured by repair thereof
[3], not IC, by repair of cardinal ligaments and USLs, which is
the standard cure for PFS [3].

To test whether any relationship exists between PFS and IC
[2], we revisited previous data from 46 women with CPP and
171 bladder symptoms, treated for PES with tissue fixation sys-
tem (TFS) mini-sling surgery, who fit the International Conti-
nence Society (ICS) definition of IC [4]. Their workup [5], in-
cluded the validated Integral Theory System Questionnaire,

preoperative and postoperative urodynamics evaluations, and
speculum testing (Fig. 1). The cure rates [5] were 76% for CPP,
74% for urge incontinence, 80% for abnormal emptying/reten-
tion, 75% for nocturia 75%, and 50% for frequency. Two wom-
en had glomerulations. None had Hunner ulcers. In another
study by Wagenlehner et al. [6], among 1,420 women with pro-
lapse and PFS symptoms treated by 2 different posterior sling
operations, 599 had CPP, 1,179 had bladder symptoms, and 162
had fecal incontinence. A TFES study by Lied] et al. [7], found
that 194 women had CPP, with 881 bladder symptoms that
were variously cured. Other data showed small pain/urge
symptom deterioration at 5 years [8]. The cure of CPP and
bladder symptoms [6-8] was in accordance with the ICS defini-
tion of IC. All studies [6-8] fit the IC definition [4], but no
Hunner ulcers were reported in any study.

How is it that PFS studies [2,5-8] following the integral theo-
ry paradigm [9] have reported pain/urge cure by USL repair,
while scholarly reviews have stated that the pathogenesis of IC
is unknown and there is no cure [1]?

The answer may be found in Thomas Kuhn’s famous book,
The Structure of Scientific Revolutions [10]. Kuhn [10] states that
solutions to chronic problems in science do not arrive gradual-
ly. Instead, they arrive in leaps. They are usually disruptive and
only become “normal science” when there is a crisis. The leap
in the science behind the IC cure, was the integral theory of fe-
male urinary incontinence, which was first published in 1990
[9]. It stated that stress urinary incontinence (SUI) and urge
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Fig. 1. The speculum test reduces urge by mechanically sup-
porting the stretch receptors (N). It reduces pain by mechani-
cally supporting the uterosacral ligaments (USL), which are the
natural support of the visceral plexuses (VP). Withdrawal of the
supporting speculum is followed by immediate return of the
pain and, if present, urinary urgency. Large arrows represent the
reflex striated muscle forces of the PCM, LP, and LMA. The
green arrows represent the afferent nerve impulses from N and
efferent impulses from the pons. “L” and the wavy form of the
muscles represent ligament laxity and weak contractile force, re-
spectively. PUL, pubourethral ligaments; CL, cardinal liga-
ments; PCM, pubococcygeus muscle; LP, levator plate muscle;
LMA, longitudinal muscle of the anus; ATFP, arcus tendineus
fasciae pelvis.

urinary incontinence both had the same origin, laxity in the va-
gina or its supporting ligaments, a consequence of damaged
collagen/elastin from childbearing or age. The prototype mi-
durethral sling for SUT cure [9] quickly became the gold-stan-
dard operation for SUI (tension-free vaginal tape). The urge,
pain and emptying part of the theory [11] is the subject of this
commentary.

With reference to (1) understanding the symptoms (i.e., elu-
cidating the pathogenesis of OAB and bladder pain, “related to
the nervous, endocrine, and immune systems”) [1], the hypoth-
esis of lax USLs causing CPP was described in the German lit-
erature in 1938 by Martius [12] and independently in the Eng-
lish literature by Petros [13] in 1996.

Fig. 2 describes afferent and efferent visceral nerves that travel
to the visceral plexus (VP), which is best regarded as a type of
nerve junction. If USLs are loose, the force of gravity may stimu-
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Fig. 2. Pathogenesis of chronic pelvic pain from unsupported
visceral plexuses. (A) The visceral plexus (VP) with the SP
(sympathetic T11-L2) and PS (parasympathetic S2-4) compo-
nents. End organ afferent nerves from muscles (M), bladder (B),
vagina (V), rectum (R) — travel to the VP, which serves as a type
of relay junction. G signifies the force of gravity acting on these
nerves in the upright position. (B) A Frankenhauser ganglion
(sympathetic) supported by uterosacral ligaments (USL). Laxity
(L) in USLs means they no longer can support the VPs, so they
can be stimulated by “G” Upward arrows indicate afferent im-
pulses from the VP to the brain, and downward arrows indicate
impulses from the brain to the end organ. Panel A by permis-
sion, Muctar S. Reproduced by permission of Pelviperineology.

late unsupported VP afferent axons from specific end organs,
usually several at a time, which explains the co-occurrence of
CPP at several different sites. VPs send afferent impulses to the
brain, which (falsely) interprets them as an injury (pain) coming
from a particular end organ(s). The brain reacts to the perceived
injury by sending visceral efferent signals to the end organ, to
activate resident “sleeper cells” (Fig. 2). These may produce T
cells, mast cells, and other inflammatory cells. In this context, an
ulcerated Hunner ulcer could be viewed as an extreme manifes-
tation of this inflammatory reaction. With reference to (2) “de-
tecting abnormal findings in or outside the bladder” [1], the
speculum test (Fig. 1) works by mechanically supporting USLs.
This support temporarily restores the structural integrity of the
USLs to decrease pain afferents and urge afferents by supporting
the urothelial receptors. With reference to (3) “verifying that the
abnormality is the cause of the symptoms* [1], reports of PFS (or
IC) cure by surgically reinforcing USLs [2,5-8] verify the hy-
pothesis of weak USLs as causative of IC.

In conclusion, if non-Hunner IC is proven to be the same or
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similar to PFS, it answers the dilemma of Ueda et al. [1], “Col-
lectively assuming that HLD and non-Hunner IC/BPS is one
disease entity has become a major impediment”” It also opens
the door for future research to further investigate the hypothe-
ses presented here for the cascade of pain and end-organ in-
flammatory reactions caused by the inability of loose USLs to
support the VPs at T11-12 and S2-4.
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See the article “Current Understanding and Future Perspectives
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