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5. CHRONIC PELVIC PAIN
5.1 Background
5.1.1 Introduction
Pain management is a subject afflicted by failure to identify its pathophysiological origins. The problem is most
commonly experienced as ‘interstitial cystitis (IC)’ or ‘chronic prostatitis (CP)’. These terms reflect the clinical
interpretation of the symptoms described by patients. Intuitively, inflammation is identified as the chief suspect
because the symptoms suggest it. Applying the syllable ‘itis’ as a suffix seems reasonable given the confidence
in the eventual discovery of evidence of a cause.

Current attitudes reflect the popularity of the ‘verification’ principle in clinical science. This is predicated
on the question “What would lead me to stand by my hypothesis?”. In contradistinction, ‘falsification’, advoca-
ted by Karl Popper, questions “What would lead me to believe that my hypothesis be wrong?”. Verification
makes it easy to use an inflammatory label before evidence has been procured.

The conditions discussed here are diagnosed contingent on failure to identify any manifestation of a
known pathology. This does not preclude the subsequent discovery of a hitherto unrecognized pathological
process; current methods of investigation may be too crude.

Thus the terminology used is confusing, but it results from an approach to science that, while waning,
was nevertheless respectable. The American pragmatist philosophers asserted that a theory was true if it
worked. Nowadays, we see that the theories addressing chronic pelvic pain have ceased to work and a re-
evaluation is required, along with an adjustment of the terminology. Nevertheless, if clinicians are to participate
in this process, clarity dictates that the old, familiar terminology be included in the descriptions.

The fact that a group of genuine disease entities is being addressed is supported by the common
currency of the symptom complexes that are described by disparate people from many different nations. That a
multinational group of Europeans can come together in consensus over such an enigmatic subject hints at
tangibility, even if it has yet to be realized.

5.2 Definitions of chronic pelvic pain (CPP) and terminology
Chronic pelvic pain
Chronic pelvic pain is non-malignant pain perceived in structures related to the pelvis of either men or women.
In the case of documented nociceptive pain that becomes chronic, the pain must have been continuous or
recurrent for at least 6 months. If non-acute pain mechanisms are documented then the pain may be regarded
as chronic irrespective of the time period. In all cases, there may be associated negative cognitive, behavioural
and social consequences (new definition).

The suffixes ‘algia’ and ‘dynia’ are frequently used as a means of providing a patient with a tangible
diagnosis, which in itself may be a therapeutic contribution. However, in these guidelines, we have elected for
the sake of clarity to avoid these terms. Our definitions are in line with the most recent recommendation for
terminology laid down by the International Continence Society (ICS) (1) and use the axial structure of the
International Association for the Study of Pain (IASP) classification (see Table 1) (2).

Pelvic pain syndrome (CPPS) is the occurrence of persistent or recurrent episodic pelvic pain associated with
symptoms suggestive of lower urinary tract, sexual, bowel or gynaecological dysfunction. There is no proven
infection or other obvious pathology (adopted from ICS 2002) (1).

Bladder pain syndrome is suprapubic pain related to bladder filling, accompanied by other symptoms such as
increased daytime and night-time frequency, in the absence of proven urinary infection or other obvious
pathology (ICS 2002) (1).

Urethral pain syndrome is the occurrence of recurrent episodic urethral pain usually on voiding, with daytime
frequency and nocturia, in the absence of proven infection or other obvious pathology (ICS 2002) (1).

Penile pain syndrome is the occurrence of pain within the penis that is not primarily in the urethra, with the
absence of proven infection or other obvious pathology (new definition).

Prostate pain syndrome is the occurrence of persistent or recurrent episodic prostate pain, which is associated
with symptoms suggestive of urinary tract and/or sexual dysfunction. There is no proven infection or other
obvious pathology (new definition).

The definition of prostate pain syndrome has been adapted from the National Institutes of Health (NIH)
consensus definition and classification of prostatitis (3) and includes those conditions that they term ‘chronic
pelvic pain syndrome’. Using their classification system, prostate pain syndrome may be further subdivided into
type A inflammatory and type B non-inflammatory.
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Scrotal pain syndrome is the occurrence of persistent or recurrent episodic scrotal pain that is associated with
symptoms suggestive of urinary tract or sexual dysfunction. There is no proven epididymo-orchitis or other
obvious pathology (ICS 2002) (1).

Testicular pain syndrome is the occurrence of persistent or recurrent episodic pain localized to the testis on
examination that is associated with symptoms suggestive of urinary tract or sexual dysfunction. There is no
proven epididymo-orchitis or other obvious pathology (new and more specific definition than scrotal pain
syndrome).

Post-vasectomy pain syndrome is a scrotal pain syndrome that follows vasectomy (new definition).

Epididymal pain syndrome is the occurrence of persistent or recurrent episodic pain localized to the epididymis
on examination that is associated with symptoms suggestive of urinary tract or sexual dysfunction. There is no
proven epididymo-orchitis or other obvious pathology (new and more specific definition than scrotal pain
syndrome).

Endometriosis-associated pain syndrome is chronic or recurrent pelvic pain where endometriosis is present but
does not fully explain all the symptoms (new definition).

Vaginal pain syndrome is the occurrence of persistent or recurrent episodic vaginal pain that is associated with
symptoms suggestive of urinary tract or sexual dysfunction. There is no proven vaginal infection or other
obvious pathology (ICS 2002).

Vulvar pain syndrome is the occurrence of persistent or recurrent episodic vulvar pain that is either related to
the micturition cycle or associated with symptoms suggestive of urinary tract or sexual dysfunction. There is no
proven infection or other obvious pathology (ICS 2002) (1). 

Generalized vulvar pain syndrome (formally dysaesthetic vulvodynia) refers to vulval burning or pain that cannot
be consistently and tightly localized by point-pressure ‘mapping’ by probing with a cotton-tipped applicator or
similar instrument. The vulval vestibule may be involved but the discomfort is not limited to the vestibule.
Clinically, the pain may occur with or without provocation (touch, pressure or friction) (International Society for
the Study of Vulvovaginal Disease (ISSVD) 1999).

Localized vulvar pain syndrome refers to pain that can be consistently and tightly localized by point-pressure
mapping to one or more portions of the vulva. Clinically, the pain usually occurs as a result of provocation
(touch, pressure or friction) (ISSVD 1999).

Vestibular pain syndrome (formerly vulval vestibulitis) refers to pain that can be localized by point-pressure
mapping to one or more portions of the vulval vestibule.

Clitoral pain syndrome refers to pain that can be localized by point-pressure mapping to the clitoris.

Proctalgia fugax refers to severe, brief, episodic pain that seems to arise in the rectum and occurs at irregular
intervals (IASP 1994,(2)).

Anorectal pain syndrome is the occurrence of persistent or recurrent, episodic rectal pain with associated rectal
trigger points/tenderness that is related to symptoms of bowel dysfunction. There is no proven infection or
other obvious pathology (new definition).

Anismus is the occurrence of anal pain related to the process of defecation and caused by the failure of the
striated pelvic floor musculature, including the external anal sphincter, to relax (new definition).

Pudendal pain syndrome is a neuropathic-type pain arising in the distribution of the pudendal nerve with
symptoms and signs of rectal, urinary tract or sexual dysfunction. There is no proven obvious pathology.

Perineal pain syndrome is the occurrence of persistent or recurrent, episodic, perineal pain that is either related
to the micturition cycle or associated with symptoms suggestive of urinary tract or sexual dysfunction. There is
no proven infection or other obvious pathology (ICS 2002 (1)).

Pelvic floor muscle pain syndrome is the occurrence of persistent or recurrent, episodic, pelvic floor pain with



associated trigger points that is either related to the micturition cycle or associated with symptoms suggestive
of urinary tract or sexual dysfunction. There is no proven infection or other obvious pathology (new definition).

5.3. Classification of chronic pelvic pain syndromes

Table 1: Classification of chronic pelvic pain syndromes
Chronic  Pelvic pain Urological Bladder pain syndrome Interstitial cystitis
pelvic pain syndrome (1)
(new  (1) Urethral pain syndrome (1)
definition) Penile pain syndrome (new definition)

Prostate pain syndrome 
(Adapted from NIH) (3) 
Scrotal pain syndrome Testicular pain syndrome (new 
(1) definition)

Post-vasectomy pain syndrome (new 
definition)
Epididymal pain syndrome (new 
definition)

Gynaecological Endometriosis-associated pain syndrome (new definition)
Vaginal pain syndrome (1)
Vulvar pain syndrome (1) Generalized vulvar pain syndrome 

(ISSVD 1999)
Localized Vestibular pain 
vulvar pain syndrome (ISSVD 1999)
syndrome Clitoral pain 
(ISSVD 1999) syndrome (ISSVD 1999)

Anorectal Proctalgia fugax (2)
Anorectal pain syndrome (new definition)
Anismus 

Neurological Pudendal pain syndrome (new definition)
Muscular Perineal pain syndrome (1)

Pelvic floor muscle pain syndrome (new definition)
Well- Urological Infective cystitis
defined Infective prostatitis
conditions Infective urethritis
that Infective epididymo-orchitis
produce Gynaecological Endometriosis
pain, Anorectal Proctitis
examples Haemorrhoids
include: Anal fissure

Neurological Pudendal neuropathy 
Sacral spinal cord pathology

Other Vascular
Cutaneous
Psychiatric

There is currently no ideal classification for those conditions that may be considered under chronic pain
syndrome. The axes used above are based on the IASP classification (2). Much of the terminology comes from
the ICS classification of chronic pain (1) with input from the ISSVD and the IASP special interest group, Pain of
Urogenital Origin (PUGO) and Specialists in Pain International Network (SPIN). The major controversy within
this area is that a pain may involve multiple sites, aetiologies and mechanisms. 
An individual using the above classification should start on the left of the table and proceed to the right only if
they can truly and confidently confirm the pathology in the appropriate system and organ. In many cases, it
may not be possible to progress further than labelling a condition as pelvic pain syndrome. For instance, in
many cases where patients were given the label of ‘prostadynia’ in the past, it may not be possible to
categorically state that the pain stems from the prostate and not other sites, such as the pelvic floor muscles.
Those patients would thus have to be labelled with pelvic pain syndrome. Interstitial cystitis (IC) can be well
defined (see within). However, many patients previously labelled as suffering from IC do not meet the research
criteria and as a result would have to be labelled using Table 1 at some point to the left of IC, possibly painful
bladder syndrome.
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The term ‘pain syndrome’ is used as primary pathology may be well defined and at one site to start with.
However, as the condition progresses, the picture may become more complicated and involve multiple sites
and mechanisms. The condition then becomes a complex of symptoms and signs that is a syndrome.
The IASP axial classification is extended above and beyond the system used here to include temporal, intensity
and aetiological characteristics. These descriptors should also be collected for audit and research purposes. At
the request of the ISSVD, it should be noted whether or not the pain is provoked (see Appendix).
This classification system aims to draw together the expertise of a number of specialist groups. This
classification system will need to be revised significantly over the next few years.

Appendix - IASP classification as relevant to chronic pelvic pain
The IASP classification of chronic pelvic pain firstly identifies the region involved (Axis I), in this case the
pelvis. Next, the main system involved (Axis II) is identified, which in the case of chronic pelvic pain is
urological, gynaecological, anorectal, neurological or muscular. The ‘other’ system will allow expansion as
more is understood about the condition. For a complete classification, the IASP system also includes a
temporal, intensity and aetiological axis.

1. Axis III - temporal characteristics of pain and pattern of occurrence
• not recorded, not applicable, or not known
• single episode, limited duration
• continuous or nearly continuous, non-fluctuating severity
• continuous or nearly continuous, fluctuating severity
• recurring irregularly
• recurring regularly
• paroxysmal
• sustained with superimposed paroxysms
• other combinations
• none of the above

2. Axis IV - patient’s statement of intensity and time since onset of pain
• mild

- ≤ 1 month
- 1-6 months
- > 6 months

• medium
- ≤ 1 month
- 1-6 months
- > 6 months

• severe
- ≤ 1 month
- 1-6 months
- > 6 months

3. Axis V - aetiology where known, which may include a precipitating cause
• genetic or congenital
• trauma, operation, burns
• infective, parasitic
• inflammatory, immune
• neoplasm
• toxic, metabolic
• degenerative, mechanical
• dysfunctional (including psychophysiological)
• unknown
• psychiatric

4. Axis VI - provocation (suggested at the request of the ISSVD)
• provoked
• not-provoked
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5.5 Chronic prostatitis
5.5.1 Introduction
Prostatitis is an obscure and poorly understood disease because limited physical access to the gland inhibits
study. With no certainty about the aetiology, the absence of distinguishing clinical features, non-uniform
diagnostic criteria and a protracted treatment course, a plausible explanation for the condition is far from our
grasp. In approximately 5-10% of cases, clinical prostatitis is of proven bacterial aetiology. Where laboratory
methods fail to identify causative bacteria in the other 90% of patients, the condition has been classified as
‘chronic non-bacterial prostatitis’ or ‘prostatodynia’ (1-3). An appreciation of the fact that the symptoms do not
necessarily indicate isolated prostatic disease has led to a renaming: ‘Chronic prostatitis associated with
chronic pelvic pain syndrome’ is the new term applied to patients with symptomatic prostatitis of non-bacterial
origin (4). The reader is reminded, that for the sake of clarity older terminology will be used freely in this report.

5.5.2 Definition
Chronic prostatitis associated with chronic pelvic pain syndrome is defined as discomfort or pain in the pelvic
region with sterile cultures of specimens and insignificant white blood cell counts in prostate-specific
specimens, namely semen, expressed prostatic secretions and urine collected after prostate massage (4).
According to the new classification of the National Institute of Diabetes and Digestive and Kidney Diseases
(NIDDK), chronic prostatitis associated with chronic pelvic pain syndrome is defined as category IIIB (5) (see
table 2).

Table 2. Classification of prostatitis according to NIDDK/NIH
I. Acute bacterial prostatitis (ABP)
II. Chronic bacterial prostatitis (CBP)
III. Chronic pelvic pain syndrome (CPPS)

A. Inflammatory CPPS: WBC in semen/EPS/voided bladder urine-3 (VB3)
B. Noninflammatory CPPS: no WBC semen/EPS/VB3

IV. Asymptomatic inflammatory prostatitis (histological prostatitis)

5.5.3 Pathogenesis
The aetiology and pathophysiology of chronic prostatitis remains a mystery. Acute bacterial prostatitis is a
different disease process to chronic prostatitis syndromes. As is frequently the case with pelvic pain
syndromes, the story is dominated by hypotheses, all of which lack a substantial evidential standing.

Patients with chronic pelvic pain syndrome demonstrate no evidence of inflammation. They do not have
urethritis, urogenital cancer, urethral stricture, or neurological disease involving the bladder. Indeed, they exhibit
no overt renal tract disease (4).

Several hypotheses have been advanced to describe the aetiology of chronic prostatitis. Some have
proposed that the pain and the subsequent irritative and obstructive voiding symptoms may be caused by
lower urinary tract obstruction due to bladder neck problems, detrusor sphincter dysfunction, urethral stricture
or dysfunctional voiding resulting in high pressure voiding (6-11). Others have described an intraprostatic ductal
reflux caused by high pressure, turbulent voiding in combination with an anatomical abnormality (12-15).

A microbiological aetiology is held as a reasonable postulate. Some lower urinary tract commensals
assumed to be harmless may yet be found to be pathogenic. More sensitive isolation methods may identify
hitherto undetected infecting agents (4).

Some authors advocate immunological processes as the culprits in non-bacterial prostatitis,
precipitated by an unrecognized antigen or an autoimmune process (16-18). Urinary reflux into the prostatic
ducts and acini might stimulate a sterile inflammatory response (13).

A neuromuscular aetiology has also found favour (19-21). The symptoms may represent a type of reflex
sympathetic dystrophy of the perineum and pelvic floor.
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5.5.4 Diagnosis
Despite the implications of the name, chronic prostatitis is a symptomatic diagnosis. It can be diagnosed
based on a 3-month history of genitourinary pain and the absence of the other lower urinary tract pathologies
described earlier. Determination of the severity of disease, its progression and the response to therapy can be
assessed only by means of a validated symptom scoring instrument (22,23). In addition, a quality of life
assessment is useful. It has been found that chronic prostatitis affects quality of life in a similar way to acute
myocardial infarction, unstable angina pectoris or Crohn’s disease (24,25). Reliable, valid indexes of symptoms
and quality of life are the NIH Prostatitis Symptom Index (CPSI) (26) and the International Prostate Symptom
Score (IPSS) (27).

In chronic prostatitis, urodynamic studies demonstrate decreased urinary flow rates, incomplete
relaxation of the bladder neck and prostatic urethra, as well as abnormally high urethral closure pressure at
rest. The relaxation of the external urethral sphincter during urination is normal (6,28).

Laboratory diagnosis is based on the four-glass test for bacterial localization (‘gold standard’) (29).
However, this test is too complex to be used by the majority of practising urologists (4). Microscopic findings of
the expressed prostatic secretions show numerous leucocytes and lipid-laden macrophages, but no organism
is identified by microscopy or culture, and the bladder specimen is sterile (30). Diagnostic efficiency may be
enhanced cost-effectively by a simple screening procedure (two-glass test) (31). 

An overview of the diagnostic assessment of chronic prostatitis is shown in Figure 1.

Figure 1: Diagnostic assessment of chronic prostatitis

1 NIH = National Institutes of Health 
2 CPSI = Chronic Prostatitis Symptom Index
3 PMN = polymorphonuclear
4 IPSS = International Prostate Symptom Score

5.5.5 Treatment
The cause of chronic prostatitis (syndrome category IIIB) is not known, so causal treatment is a problem and
many therapeutic options are justified on the basis of anecdote alone. Cure is not currently a realistic goal so
that symptom management is the only route to an improvement in quality of life (32).

A review of the literature suggest that alpha-blockers, muscle relaxants and various physical therapies
improve symptoms (4,32).

Muscle relaxants (diazepam, baclofen) are reported to be helpful if sphincter dysfunction or pelvic
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floor/perineal muscle spasm is present, but there have been no prospective clinical trials to support of these
claims (33).

Small studies with alpha-blockers suggest that clinical improvement is seen in 48-80% of cases
(6,21,34,35). Improving outflow performance by blocking the alpha-receptors of the bladder neck and prostate
may relieve some of the symptoms.

Supportive therapy, such as biofeedback, relaxation exercises, lifestyle changes (i.e. diet, discontinuing
bike riding), acupuncture, massage therapy, chiropractic therapy or meditation, have all be claimed to improve
symptoms (4,32).

Because some patients have been observed to improve with antimicrobial therapy (3), a trial treatment
with antibiotics is recommended (33,34). Patients responding to antibiotics should be maintained on the
medication for 4-6 weeks or even longer. If relapse occurs after discontinuation, continuous low-dose
antimicrobial therapy should be reintroduced and sustained if effective (37). Long-term results with
trimethoprim-sulphamethoxazole have remained poor (38-40). Results of therapy with quinolone, including
norfloxacin (41), ciprofloxacin (42,43) and ofloxacin (44-46), seem to be more encouraging.

Analgesics are used for most patients with prostatitis, but data on their long-term efficacy are limited
(4,32).

Non-steroidal anti-inflammatory drugs may lead to favourable results in some patients. Immune
modulation using cytokine inhibitors or other approaches may be helpful, but proper trials should be
accomplished before this kind of therapy can be recommended (47,48).

Some small pilot studies with 5-alpha-reductase inhibitors support the view that finasteride may
favourably influence voiding and pain (33,49,50).

Anticholinergics are beneficial in reducing irritative urinary symptoms, and aiding normal sexual activity
(51).

Positive effects of phytotherapy (52,53) and pentosanpolysulphate (PPS) (54) have been reported, but
these options need to be explored in prospective studies before any recommendations can be made.

Heat therapy, such as transrectal hyperthermia (55-58) and transurethral thermotherapy (59-62), have
been reported to induce favourable effects in some patients (32).

Surgical treatments such as transurethral incision of the bladder neck (9), radical transurethral resection
of the prostate (63,64) or particularly radical prostatectomy have a very limited role and require an additional,
specific indication (32).

5.6 Interstitial cystitis
5.6.1 Introduction
IC is a disease of the urinary bladder, which was first described by Skene in 1887 (65). The ulcer, which is a
typical cystoscopic finding in 10-50% of IC patients, was first described by Guy L. Hunner at the beginning of
the last century (66,67). It was also called a ‘submucous ulcer’, but the terminology of Skene (65) was
readopted in 1930 by Bumpus, who considered this to be more appropriate due to the general involvement of
the bladder (68). In 1949, when John Hand (69) presented a large series of IC patients with varying endoscopic
and histopathological presentations, he realized that his material on IC did not comprise just one single entity.

5.6.2 Definition
An extremely wide variety of diagnostic criteria have been used because of the difficulties in defining

the disease. In the late 1980s during a conference of the NIDDK, consensus criteria were established to ensure
that the groups of patients enrolled in scientific studies would be relatively comparable (Table 3) (70). These
criteria effect a diagnosis of IC by exclusion. Bladder pain, urgency and the finding of submucosal
haemorrhages, called glomerulations, are the only positive elements. Identification of circumscribed lesions of
the Hunner type is an automatic inclusion criterion. The NIDDK criteria are generally accepted, but represent a
minimum framework to establish the diagnosis and have, by some, been felt to be too restrictive for clinical use
(71). Others contend that precision can be increased by further identification of positive disease criteria. It has
to be accepted that, whatever the method, heterogeneity seems currently unavoidable (72-74).



Table 3: Research definition of interstitial cystitis established by NIDDK Workshop on IC, 
28-29 August 1987 (70)

Automatic inclusions
• Hunner’s ulcer

Positive factors
• Pain on bladder filling relieved by emptying
• Pain (suprapubic, pelvic, urethral, vaginal or perineal)
• Glomerulations on endoscopy
• Decreased compliance on cystometrogram

Automatic exclusions
• < 18 years old
• Benign or malignant bladder tumours
• Radiation cystitis
• Tuberculous cystitis
• Bacterial cystitis
• Vaginitis
• Cyclophosphamide cystitis
• Symptomatic urethral diverticulum
• Uterine, cervical, vaginal or urethral cancer
• Active herpes
• Bladder or lower ureteral calculi
• Waking frequency < five times in 12 hours
• Nocturia < two times
• Symptoms relieved by antibiotics, urinary antiseptics, urinary analgesics (for example 

phenazopyridine hydrochloride)
• Duration < 12 months.
• Involuntary bladder contractions (urodynamics)
• Capacity > 400 cc, absence of sensory urgency 

Bladder distension is defined arbitrarily as 80cm water pressure for 1 minute (sic). Two positive factors are
necessary for inclusion in the study population. Substratification at the conclusion of the study by bladder
capacity with the patient under anaesthesia was < 350 cc and > 350 cc.

5.6.3 Pathogenesis
The aetiology of IC is unknown. Inevitably, hypotheses abound with evidence proving sparse.

Infection. No microorganism has been found to be the cause of IC. Although cultures of urine from a minority of
IC patients may contain bacteria, antibiotic treatment is ineffective in this disease. Many studies have used
sophisticated microbiological detection methods fruitlessly. It has been suggested that fastidious bacteria may
be responsible (75), but several authors, such as Lynes and co-workers (76), have found no immunological
evidence of recent or remote bacterial infection. Viral culture methods have been equally disappointing.
Polymerase chain reaction (PCR) techniques probing for 16S rRNA genes that would be present if there were
bacteria in bladder tissue or urine have drawn a blank (77). Nevertheless, the possibility of a microbiological
contribution is not a closed book yet. 

Inflammation seems to be an essential part of the picture in classic IC. Histological examination of bladder
lesions has revealed pancystitis and perineural inflammatory infiltrates of lymphocytes and plasma cells (78).
Inflammation is scant in non-ulcer IC (72). 

Mast cell activation. Mast cells are multifunctional immune cells that contain highly potent inflammatory
mediators, such as histamine, leukotrienes, serotonin and cytokines (79). Many of the symptoms and findings
in classic IC, such as pain, frequency, oedema, fibrosis and neovascularization in the lamina propria, may be
due to the release of mast cell-derived factors. There is a ten-fold increase in the mast cell count in bladder
tissue from patients with classic IC compared with controls. In non-ulcer IC, however, the mast cell count is
normal or only slightly increased (72,79,80).

Urothelial dysfunction/glycosaminoglycan (GAG)-layer defects. All patients with IC present with some kind of
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fragility of the bladder mucosa, expressed as fissures or rupture of the bladder urothelium on distension
(mucosal cracking). In classic IC, granulation tissue is also present indicating a reparative process (81). In
patients with classic IC, urothelial detachment and gross defects of the urothelial lining are characteristic
findings whereas, in some non-ulcer IC patients, multiple, superficial defects are seen after bladder distension
(81). Widened tight junctions and increased permeability have been demonstrated by scanning electron
microscopy and other techniques (82,83). These changes could be consistent with a defect in the GAG-layer.
Such a hypothesis has been proposed by Parsons and Mulholland (84,85), who postulate that GAG-layer
defects expose the submucosal nerve filaments to noxious chemicals from urine.

Autoimmune mechanisms. Numerous studies of autoantibodies have been performed in patients with IC (86),
but the findings are far from specific. Some of the clinical and histopathological characteristics present in IC
patients are similar to other autoimmune phenomena. Antinuclear antibodies have been described (87,88), which
has led to hypotheses of a lupus-like reaction (89,90). In fact, only some IC patients demonstrate autoantibodies
and the proposal that autoantibody titres could reflect disease severity in IC patients is untested (91).

Immune deposits in the bladder wall vasculature were found by Mattila (92). Other studies by the same
group have implicated complement activation (93). By means of immunohistochemical and cytoflourometric
analyses of the bladder mucosa, differences between classic and non-ulcer IC patients were demonstrated. In
classic IC, intense T-cell infiltrates and B-cell nodules were seen, whereas only some T-cell infiltration was
observed in non-ulcer IC (94). The poor description of patients in many studies, particularly when it comes to
subtyping of IC patients, has not helped interpretation of these data.

Nitric oxide metabolism. Inevitably nitric oxide synthetase activity has been scrutinized (95). Oral administration
of L-arginine (96) has been shown to increase nitric oxide-related enzymes and metabolites in the urine of
patients with IC (97); however, the relevance of this is not apparent.

Neurobiology. An increase in the sympathetic innervation and activation of purinergic neurotransmission been
reported in IC patients. The S-100 family of proteins appears in Schwann cells of the peripheral nervous system
(98). Decreased levels of S-100 protein were found in non-ulcer IC patients compared with controls (99).
However, this finding conflicts with that of Hohenfellner et al. (100), who used “polyclonal antihuman protein
gene product 9.5 antibody” and found that the overall nerve content increased in IC patients compared with
controls. They did not subtype their patients as classic and non-ulcer forms. 

Tyrosine hydroxylase is the rate-limiting enzyme for all catecholamine synthesis. An increase in tyrosine
hydroxylase immunoreactivity in bladder tissue from IC patients but not controls has been described (101). This
could be interpreted as a sign of increased sympathetic outflow.

A distinctive ultrastructural appearance of specimens from patients with non-ulcer IC prompted
Elbadawi and Light to hypothesize neurogenic inflammation as a trigger to a cascade of events (102).

Toxic agents. Toxic constituents in the urine may cause injury to the bladder in IC. One hypothesis is that heat
labile, cationic urine components of low molecular weight may exert a cytotoxic effect (103). Defective
constitutive cytokine production may decrease mucosal defences to toxic agents (104). 

Hypoxia. A decrease in the microvascular density in the suburothelium has been observed (105). In a recent
study, it was found that bladder perfusion decreased with bladder filling in IC patients, but that the opposite
occurred in controls (106).

Complex pathogenic interactions. In recent years, more complex, multifaceted mechanisms have been
proposed. Theoharides et al. have shown that activation of mast cells in close proximity to nerve terminals can
be influenced by oestradiol as well as corticotrophin releasing hormone (107). Okragly et al. found elevated
levels of tryptase, nerve growth factor, neurotrophin-3 and glial cell line-derived neurotrophic factor in IC
compared with controls (108). These findings prompted suggestions that IC may result from interactions
between the nervous, immune and endocrine systems. Recently, it was proposed that the distribution of mast
cells into the epithelium in classic IC could be explained by the epithelial co-expression of stem cell factor and
interleukin-6 (IL-6) (79). According to Abdel-Mageed et al., an increased expression of p65, a nuclear factor-
kappa B subunit, was found in patients with IC (109). They subsequently presented data showing a five-fold
increase in the expression of the gene for IL-6 after activation of nuclear factor-kappa B (110), although IL-6 is
a ubiquitous cytokine.

5.6.4 Epidemiology
Reports of the prevalence of IC have varied. The first systematic study indicated that IC affected approximately
10/100,000 population in Finland (111). Bade found a prevalence of 8-16/100,000 population in the Netherlands
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(112). It has, however, been proposed that the prevalence of IC has been underestimated (113) and that it might
exceed 0.5% among adults in the USA (69,111,114,116). Recent reports from the USA indicate that 5-6/10,000
population may be afflicted (117). Uncertainty arises through the use of purely symptomatic diagnostic criteria.

There is a female predominance of about 10:1 (69,111,115,116) and it seems that the disease is more
common among Caucasians (116). 

The relative proportions of classic and non-ulcer disease are unclear. Messing and Stamey reported that
classic IC accounted for about half of all patients with IC (118). The same rate has been reported from Sweden
(72,74). Centres in the USA with large patient databases have found that the Hunner type accounts for 5-10%
of cases of IC (119). Koziol et al. recently presented a very large series from the USA in which classic IC
accounted for approximately 20% of cases (120).

Evidence that IC may have a genetic component is increasing. According to Parsons (121), 35% of 466
patients with IC and 33% of 166 patients with urethral syndrome reported urgency/frequency problems in
female relatives. Warren et al. (122) surveyed 2,058 patients of the Interstitial Cystitis Association (ICA) for first-
degree relatives with IC and found a higher prevalence than in the general population. They also determined the
concordance of IC among ICA twins (123); among the co-twins of eight monozygotic twin respondents, five
had probable or confirmed IC, while none of 26 dizygotic co-twins were affected. 

IC has significant economic costs. Excluding indirect costs, the incremental medical cost attributable to
IC in the USA has been estimated to more than $100 million/year (113).

5.6.5 Association with other diseases
An association between IC and inflammatory bowel disease, systemic lupus erythematosus, irritable bowel
syndrome and fibromyalgia has been reported (124-126). 

5.6.6 Diagnosis
The diagnosis of IC is made on symptoms, examination, urine analysis, cystoscopy with hydrodistension and
biopsy (Figure 2). 

All patients with IC present with characteristic pain and urinary frequency that is sometimes extreme
and always includes nocturia. The character of the pain is the key symptom of the disease. Pain is related to
the degree of bladder filling, typically increasing with increasing bladder content, located suprapubically,
sometimes radiating to the groins, vagina, rectum or sacrum, and is relieved by voiding but soon returns
(72,107,127-129).

The differences between the two subtypes include clinical presentation and age distribution (74).
Classic IC is a destructive inflammation with some patients eventually developing a small capacity, fibrotic
bladder or upper urinary tract outflow obstruction. There is no such progression in non-ulcer disease (118,130).
The two subtypes express different histopathological, immunological and neurobiological features
(80,81,94,99,101,131,132).

They may be discriminated non-invasively (120). The two subtypes respond differently to treatment
(133-136).

Endoscopically, classic IC displays reddened mucosal areas often associated with small vessels
radiating towards a central scar, sometimes covered by a small clot or fibrin deposit (72). The scar ruptures
with increasing bladder distension with a characteristic waterfall type of bleeding. There is a strong association
between classic IC and reduced bladder capacity under anaesthesia (72,74,137). Non-ulcer IC displays a
normal bladder mucosa at initial cystoscopy. The development of glomerulations after hydrodistension is
considered to be a positive diagnostic sign. A recent report showed that there is no difference in cystoscopic
appearance between patients with non-ulcer IC and women without bladder symptoms about to undergo tubal
ligation (138).

Biopsies are helpful in establishing or supporting the clinical diagnosis both classic and non-ulcer types
of IC. Important differential diagnoses to exclude by histological examination are carcinoma in situ and
tuberculous cystitis (139).

A potassium chloride bladder permeability test has been reported to aid in the diagnosis of IC (140).
However, according to recent reports, the test lacks discriminating power (141,142). The rhamnose absorption
test has been suggested as a direct method of evaluating bladder permeability, but is still not corroborated in
larger studies (143).

Symptom scores may be helpful tools to describe symptoms in an individual patient and to be used as
outcome measures. The O´Leary-Sant symptom index has recently been validated successfully in a large study
(144).

5.6.7 IC in children and males
According to the NIDDK criteria, age less than 18 years is an exclusion criterion. However, occasional cases of
IC of both subtypes have been identified in younger patients (145). Thus, IC cannot be excluded on the basis of
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age. Although there is a marked female predominance in IC, with a female to male ratio of 10:1, the diagnosis
must also be considered in men presenting relevant symptoms (146).

5.6.8 Medical treatment
Analgesics. Since pain is a dominant symptom, commonly used analgesics are tried by most patients at some
stage in the disease. Unfortunately, the results are generally discouraging, because visceral pain of the kind
experienced in IC does not respond very well to such drugs. No systematic studies have been presented on
conventional analgesics in IC. Long-term treatment with opioids for non-malignant processes is difficult but not
infrequently used in patients with severe IC. Because of the chronic nature of the disease such drugs should be
used only in exceptional cases and under close surveillance.

Corticosteroids have also been tried as a treatment for IC. Reports on outcome have been both promising (147)
and discouraging (148). The side effects of steroids can be very serious so there is little justification for their
use.

Anti-allergics. Mast cells are considered to play a role in IC. Among the substances released by mast cells is
histamine. Histamine receptor antagonists have been used to block the H1-receptor subtype (149) as well as
the H2-receptor (150), with variable results.

Hydroxyzine is a histamine H1-receptor antagonist that can block neuronal activation of mast cells by inhibition
of serotonin secretion from thalamic mast cells and neurons (151). Usually, hydroxyzine hydrochloride (Atarax)
is used, starting with 25 mg at bedtime, increasing the dose to 50 mg/day or even 75 mg, if tolerable. The most
common side effects are sedation and generalized weakness, which normally resolve after a period of
treatment. In the first series using this drug, more than 90% of patients responded with an improvement over
the whole range of IC symptoms; interestingly, an improvement in associated symptoms such as migraine,
irritable bowel syndrome and allergies was also noted (149). These promising results were corroborated in a
further study (149,152).

Cimetidine, an H2-blocker, has been reported to improve symptoms in painful bladder syndrome (153).
Thilagarajah enrolled 36 patients with painful bladder diseases into a double-blind clinical study of oral
cimetidine versus placebo for 3 months. Those receiving cimetidine had a significant improvement in symptom
scores, pain and nocturia. However, histologically, the bladder mucosa showed no qualitative changes in either
group (154).

Amitriptyline. The tricyclic antidepressant amitriptyline has been reported to alleviate symptoms in IC. The drug
is thought to act via mechanisms such as blockade of the acetylcholine receptors, inhibition of released
serotonin and norepinephrine reuptake, and blockade of the histamine H1-receptor. It is also an anxiolytic (155).
Several reports have indicated amelioration of IC after oral treatment with amitriptyline (133,156,157).

Sodium pentosanpolysulphate (PPS; Elmiron) has been evaluated in double-blind, placebo-controlled studies.
Subjective improvement of pain, urgency and frequency, but not nocturia, was reported in patients taking the
drug compared with placebo (158,159).

In an open multicentre study, Fritjofsson et al. demonstrated that PPS had a more favourable effect in
classic than in non-ulcer IC (136). PPS is thought to substitute for a defect in the glycosaminoglycan (GAG)
layer. The normal dose is 150-200 mg twice daily between meals. Absorption is incomplete.

Antibiotics have a limited role in the treatment of IC. Warren conducted a prospective, randomized, double-
blind, placebo-controlled pilot study of sequential oral antibiotics in 50 IC patients. Overall improvement was
reported by 12 of 25 patients in the antibiotic group and 6 of 25 in the placebo group, while 10 and 5 patients,
respectively, noticed an improvement in pain and urgency. The authors concluded that antibiotics alone or in
combination may be associated with decreased symptoms in some patients, but do not represent a major
advance in therapy for IC (160).

Prostaglandin. Misoprostol is a prostaglandin that regulates various immunological cascades. Kelly treated 25
IC patients with 600 µg of misoprostol daily for 3 months. Upon response, patients continued therapy for
another 6 months. At 3 months, 14 had significantly improved, and after a further 6 months, 12 of them had a
sustained response. However, the incidence of adverse drug effects was 64% (161).

L-arginine. Oral treatment with L-arginine, the substrate for nitric oxide synthase, has been reported to result in
a decrease in IC-related symptoms (162-165). Nitric oxide has been shown to be elevated in patients with IC
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(165). However, other investigators could not demonstrate either symptomatic relief or a change in nitric oxide
production after treatment (166,167).

Immunosuppressants. Azathioprine has been tried as a treatment for IC by Oravisto and Alftan (168). They gave
38 patients 50-100 mg of azathioprine daily. Pain disappeared in 22 patients and urinary frequency in 20
patients. However, because side effects were not reported and controlled trials are unavailable, the published
data are insufficient to assess the value of this treatment in IC. More recently, cyclosporin (169) and
methotrexate (170) have been evaluated in open studies and have had a good effect on pain, but limited effect
on urgency-frequency.

Anticholinergics. Oxybutynin is an anticholinergic drug used to treat overactive detrusor dysfunction. In one
study, intravesical administration of oxybutynin combined with bladder training resulted in an improvement in
functional bladder capacity, volume at first sensation and cystometric bladder capacity (171). However, the
effect on pain was not reported.

Gabapentin. The antiepileptic drug gabapentin is a new agent that is also used in the adjunctive treatment of
painful disorders. Gabapentin may reduce the need for co-therapeutics, such as opioids. Two patients with IC
showed improved functional capacity and received adequate pain control with the addition of gabapentin to
their medication regimen (172). In a subsequent uncontrolled, dose-escalation protocol involving 21 patients
with chronic genitourinary pain (173), 10 patients had improved with gabapentin at 6 months. The study
included eight IC patients of whom five responded to gabapentin.

Suplatast Tosilate is an oral immunoregulator that suppresses helper T-cell mediated allergic processes. Ueda
et al. (174) examined the efficacy of Suplatast Tosilate (IPD-1151T) in 14 women with IC who reported a
significantly increased bladder capacity and decreased symptoms after 1 year of treatment. No major side
effects occurred and therapeutic effects correlated with a reduction in blood eosinophils, immunoglobulin E,
and urinary T-cells. Comparative controlled data are unavailable.

Quercetin is a bioflavinoid that has been suggested to be effective in male pelvic pain syndrome. It was tested
in a limited, open label study with hopeful results (175). 

5.6.9 Intravesical treatment
Intravesical application of medications establishes high concentrations at the target site with few systemic side
effects. The need for intermittent catherization, which can be painful in IC patients, the costs and the risk of
infection are drawbacks. Various intravesical treatments have been proposed and investigated for IC.

Local anaesthetics. Sporadic reports of successful treatment of IC with intravesical lidocaine can be found in
the literature (176,177). Lidocaine has an anaesthetic effect on the urothelium, but is poorly absorbed.
According to Henry (178), superior pharmacokinetics can be achieved by alkalization of lidocaine prior to
intravesical application.

PPS is a glycoprotein aimed at replenishing the GAG layer in bladders affected by IC. The bioavailability of PPS
is poor after oral administration, hence the intravesical application. A double-blind, placebo-controlled study
(179) was performed in 20 IC patients, of whom 10 received intravesical PPS (300 mg in 50 mL of 0.9% saline)
twice a week for 3 months and 10 received placebo. At 3 months, four patients in the PPS group and two
patients in the placebo group gained significant symptomatic relief. Bladder capacities showed a statistically
significant increase only in patients treated with PPS. At 18 months, symptoms were relieved in eight patients
who were still receiving PPS instillations and in four patients who were not receiving treatment. 

Intravesical heparin was proposed as a coating agent. In an open, prospective, uncontrolled trial (180), 48 IC
patients received instillations of 10,000 units in 10 mL of sterile water, three times a week for 3 months. In over
half of the patients studied, intravesical heparin controlled the symptoms of IC with continued improvement
even after 1 year of therapy. Kuo (181) reported another uncontrolled trial of intravesical heparin (25,000 units
twice a week for 3 months) in women with frequency-urgency syndrome with a positive potassium test. The
study included 10 patients with IC of whom eight reported symptomatic improvement. 

Hyaluronic acid. Treatment with hyaluronic acid, a natural proteoglycan, is aimed at repairing defects in the
GAG layer. Morales (182) treated 25 IC patients and reported a response rate of 56% at week 4 and 71% at
week 7. After week 24, effectiveness decreased, but there was no significant toxicity. Nordling (183) reported a
3-year follow-up to a 3-month, prospective, non-randomized study evaluating the effect of intravesical
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hyaluronic acid on IC symptoms. Of the 20 IC patients, 11 chose to continue treatment beyond the initial trial,
and modest beneficial long-term effects were noted in about two-thirds of patients. 

Dimethyl sulphoxide (DMSO) is a chemical solvent and water soluble liquid that penetrates cell membranes and
is claimed to have analgesic, anti-inflammatory, collagenolytic and muscle relaxant effects. It is also a
scavenger of the intracellular OH radical that is believed to be an important trigger of the inflammatory process.
It has been tested empirically and found to alleviate symptoms in IC, and is now a standard treatment. In a
controlled, crossover trial (184), 33 IC patients received instillations of a 50% DMSO solution and placebo
(saline). All patients received both regimens, which were administered intravesically every 2 weeks for two
sessions of four treatments each. Subjective improvement was noted in 53% of patients receiving DMSO
versus 18% receiving placebo, and objective improvement in 93% and 35%, respectively. Other uncontrolled
trials with DMSO have reported response rates of 50-70% for a period of between 1 and 2 months (185).
DMSO is contraindicated during urinary tract infections or shortly after bladder biopsy, and it temporarily
causes a garlic-like odour. It should also be noted that a case in which DMSO treatment may have caused
pigmented eye lens deposits has been reported (186), so that ophthalmic review should be considered during
treatment.

Bacillus Calmette-Guérin (BCG). The immunomodulatory properties of the tuberculosis vaccine Bacillus
Calmette-Guérin (BCG) are used in the intravesical treatment of superficial bladder carcinoma. In 1997, a
prospective, double-blind pilot study of intravesical BCG demonstrated a 60% response rate with BCG
compared with placebo in 30 IC patients who received 6-weekly instillations of Tice strain BCG or placebo
(187). In a subsequent 24-33-month follow-up report, eight of the nine responders reported favourably and
BCG did not worsen symptoms in nonresponders (188). These results are at variance with those of a
prospective, double-blind crossover trial of BCG and DMSO (135), in which BCG treatment failed to
demonstrate any benefit. 

Clorpactin is a detergent of hypochloric acid that was employed in the treatment of tuberculous cystitis (189)
and was used for the treatment of IC 50 years ago (190,191). Its mode of action is based on urothelial
destruction followed by a reconstitution of supposedly healthy tissue. Instillations of a 0.4 % solution of
Clorpactin have reportedly provided effective and long-lasting relief of IC symptoms (192,193). The procedure
is painful and requires anaesthesia. Treatment initially worsens symptoms of pain and dysuria for several days.
Weekly-to-monthly treatment intervals have been suggested and response rates range from 50-70% for a
period of between 6 and 12 months (194). The treatment is contraindicated after recent bladder biopsy and in
patients with vesicoureteral reflux, since ureteral fibrosis may result (192,195). There is a high complication rate.

Vanilloids disrupt sensory neurons (196). Resiniferatoxin (RTX) is an ultrapotent analogue of the chilli pepper
extract capsaicin, which causes less pain on instillation. In a randomized, placebo-controlled trial in 18 patients
with hypersensitive bladder disorder and pain (197), RTX significantly reduced mean frequency, nocturia and
pain scores by approximately 50%. In another study of seven patients with detrusor hyperreflexia, RTX
improved urinary frequency, incontinence and bladder capacity (198). 

5.6.10  Interventional treatments
Bladder distension. A frequently cited report by Bumpus (68) claims imprecisely that hydrodistension achieved
symptom improvement in 100 patients over several months. Neither patient population nor symptoms were
defined, and the description of the methods used is inadequate. Ormond (199) and Longacre (200) were equally
inexact during the 1930s. In 1957, an uncontrolled retrospective study was presented by Franksson (201), who
treated 33 patients with repeated, up to 10-fold distensions. Symptoms improved in 12 patients for up to 4
weeks, in 14 patients for up to 6 months and in seven patients for up to 1 year. British studies from the 1970s
reported contradictory results. Dunn (202) claimed to have achieved complete absence of symptoms in 16 of
25 patients during a mean follow-up of 14 months using the Helmstein method (203), where an intravesical
balloon is distended at the level of systolic blood pressure for 3 hours. Bladder rupture occurred in two cases.
These results disagree with those of Badenoch (147), who failed to note any improvement in 44 of 56 patients
after hydrodistension. Twenty years later, McCahy (204) rejected balloon hydrodistension because of inefficacy
and a complication rate of 20%.

In a recent study, Glemain (205) reported an uncontrolled study of 65 IC patients treated with 3-hour
balloon hydrodistention. Treatment efficacy in the 33 retrospectively- and 32 prospectively-studied patients was
38% and 60% at 6 months, and 22% and 43% at 1 year, respectively. The results were superior for bladder
capacities above 150 mL. 

Though hydrodistension of the bladder is a common treatment for IC, scientific justification is lacking. It
represents a diagnostic tool, but has a limited therapeutic role. 
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Electromotive drug administration (EMDA) enhances tissue penetration of ionized drugs by iontophoresis.
Adapted for the bladder, it uses a transurethral anode and a suprapubic skin cathode.

Gurpinar (206) treated six IC patients with EMDA using lidocaine (1.5%) and 1:100,000 epinephrine in
aqueous solution, while dilating the bladder to maximum tolerance. Significant bladder enlargement was
achieved, and voiding symptoms and pain decreased. In four patients, the results were reported as “durable”.
Rosamilia (207) treated 21 women with IC with EMDA using lidocaine and dexamethasone, followed by
cystodistension. A good response was seen in 85% of patients at 2 weeks, with 63% still responding at 2
months. Complete resolution of pain was achieved in 25% of patients reviewed at 6 months. Using a similar
technique, Riedl (208) noted complete resolution of bladder symptoms in eight of 13 IC patients, which lasted
1-17 months. Partial or short-term improvement was observed in three patients. Two patients experienced
aggravation of pain for several days after therapy. A 66% increase in bladder capacity was observed. When
symptoms recurred, the treatment was repeated with equal efficacy in 11 patients. 

EMDA is expensive and the subject of uncontrolled studies only. 

Transurethral resection (TUR) coagulation and transurethral laser. Endourological ablation of bladder tissue aims
to eliminate urothelial lesions, mostly Hunner ulcers. In a case report, Kerr (209) described a transurethral
resection of a 1-cm ulcer in a woman who experienced symptom resolution for 1 year. Subsequently,
Greenberg et al. (115) reported on 77 patients with Hunner ulcers treated over a 40-year period: 42 were
managed conservatively, seven underwent fulguration and 28 were treated by TUR in a non-randomized
fashion. Fulguration improved symptoms in five of seven patients. All patients experienced symptom
recurrence in less than 1 year and efficacy was not superior to non-surgical treatment.

In another series of 30 classic IC patients (210), complete TUR of visible lesions resulted in initial
disappearance of pain in all patients and a decrease in frequency in 21 patients. A relapse was noted in one-
third of patients after 2-20 months, while the remaining two-thirds were still pain-free after 2-42 months. The
same group recently reported the largest series of patients with classic IC treated with complete TUR of all
visible ulcers (211). Altogether 259 TURs were performed on 103 patients; 92 experienced amelioration and
symptom relief lasted more than 3 years in 40%. The majority of the remaining patients responded well to
subsequent TUR.

Transurethral application of the neodymium-YAG laser is suggested as an alternative to TUR for
endoscopic treatment in IC. Shanberg (212) initially treated five refractory IC patients, of whom four
demonstrated cessation of pain and frequency within several days. Follow-up at 3-15 months revealed no
relapse except mild recurrent voiding symptoms. This series was extended to 76 patients treated at two
institutions (213). Although 21 of 27 patients with Hunner ulcers noted symptom improvement, 12 experienced
relapse within 18 months. In the group without ulcers, only 20 of 49 patients improved, of whom 10 required
further therapy within 1 year.

Recently, Rofeim (214) investigated 24 patients with refractory classic IC undergoing ablative Nd-YAG
laser ablation of Hunner’s ulcers. All patients had symptom improvement within days without complications. At
23 months, mean pain and urgency scores, nocturia, and voiding intervals had improved significantly. However,
relapse in 11 patients required up to four additional treatments.

Endourological resections are not applicable to non-ulcer IC. These techniques may provide long-term
alleviation of symptoms, but none are a cure for the disease. Controlled studies are still lacking.

5.6.11  Alternative and complementary treatments
Bladder training. For IC patients with predominant symptoms of frequency/urgency, but hardly any pain,
behavioural bladder training techniques are attractive. Parsons (215) included 21 selected IC patients on a
protocol which focused on progressively increasing micturition intervals. Fifteen patients reported a 50%
decrease in urgency, frequency and nocturia, and there was a moderate increase in bladder capacity.
Chaiken (216) retrospectively analysed 42 IC patients who were instructed in diary keeping, timed voiding,
controlled fluid intake and pelvic floor muscle training. After 12 weeks, voiding intervals increased by a mean of
93 minutes and daily micturitions were reduced on average by nine voids. Overall, 88% of patients reported
markedly improved or improved symptoms.

Dietary restrictions are among the many physical self-care strategies that IC patients are reported to develop
(217). In an analysis of the Interstitial Cystitis Data Base (ICDB) cohort study, special diets rank in the five most
commonly used therapies for IC (218). Bade (219) investigated the nutritional habits of IC patients and found
that they consume significantly fewer calories, and less fat and coffee, but more fibre. Comprehensive
instructions on how to identify individual trigger foods are given in the IC-Network Patient Handbook (220).
Scientific data on a rationale for such diets are unavailable.

According to Gillespie (221), the concentration of certain metabolites and amino acids appears to be
changed in patients with IC. A study of the metabolism of the arylalkylamines (tryptophan, tyrosine, tyramine,
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phenylalanine) in 250 IC patients revealed an inability to synthesize normal amounts of serotonin and a
noradrenaline metabolite. In this study, dietary restriction of acid foods and arylalkylamines lessened the
symptoms, but did not alter specific abnormalities in dopamine metabolism. 

In another non-randomized, prospective study of IC patients with nutrition-related exacerbations,
calcium glycerophosphate was reported to ease food-related flares (222). However, the observed efficacy
seems little better than would be expected with placebo.

Overall, dietary management is a common self-care strategy in IC and offers a cost-effective
therapeutic approach. Scientific data are, however, limited and dietary restriction alone will not result in
complete relief of symptoms.

Acupuncture. In non-curable and agonizing diseases, such as IC, desperate patients frequently seek access to
complementary medicine, such as acupuncture. However, scientific evidence for such treatments is often poor.

Chang performed urodynamics before and after acupuncture in 52 women with frequency, urgency and
dysuria and reported a significant increase in capacity. Depending on the acupuncture site, symptomatic
improvement was noted in up to 85% of patients (223). In a follow-up investigation after 1 and 3 years (224),
these effects where no longer detectable and the authors concluded that repeated acupuncture was necessary
to maintain the beneficial effects. 

In a non-randomized comparison of females with urethral syndrome, 128 patients treated by
acupuncture and traditional Chinese medicine were compared with 52 patients treated by western medicine as
controls. Efficacy rates and urodynamic parameters were significantly better in the acupuncture group (225). In
contrast, in a prospective study of the effect of acupuncture in IC (226), no differences in frequency, voided
volumes, or symptom scores were noted, and only one patient improved for a short period of time.

In summary, the few low-evidence reports on acupuncture in the treatment of IC are contradictory, and
the effects appear to be limited and temporary.

Hypnosis is a therapeutic adjunct in the management of cancer, surgical disease and chronic pain. While it may
be used in urological patients (227,228), no scientific data on the effect of hypnosis on IC symptoms have been
reported.

5.6.12  Surgical treatment
When all efforts fail to relieve disabling IC symptoms, surgical removal of the diseased bladder represents an
option (229-232). Three major techniques of bladder resection are common: supratrigonal (i.e. trigone-sparing)
cystectomy, subtrigonal cystectomy, or radical cystectomy including excision of the urethra. All techniques
require substitution of the excised bladder tissue, which is mostly performed with bowel segments.

Techniques without bladder removal. As early as 1967, Turner-Warwick reported that mere bladder
augmentation without removal of the diseased tissue would not seem appropriate (233). Sporadic reports that
unresected IC bladders will cease to cause symptoms when excluded from the flow of urine are scarce
(118,234).

Supratrigonal cystectomy with subsequent bladder augmentation represents the most favoured continence-
preserving technique for the surgical management of IC. Various intestinal segments have been used for
trigonal augmentation including ileum (147,235-242), ileocaecum (241-248), right colon (147,242,249) and
sigmoid colon (236,239,244,248). Substituting gastric segments (250,251) appears to be less advantageous,
since the production of acids may maintain dysuria and persistent pain.

The therapeutic success of supratrigonal cystectomy has been reported in numerous studies. In 1966,
Garrelts reported excellent results in eight of 13 patients with a follow-up of 12-72 months (238). In 1977, Bruce
achieved satisfactory relief of IC symptoms by ileocystoplasty and colocystoplasty in eight patients (236).
Dounis reported seven IC patients whose pain and frequency were considerably improved after supratrigonal
cystectomy with ileocecal augmentation (252).

In 1991, Kontturi used segments of colon and sigmoid colon in 12 cases (248). All five patients
augmented with sigmoid colon remained symptom free over 4.7 years of follow-up. Two of seven cases
augmented with colon required secondary cystectomy with formation of an ileal conduit. Nielsen reported a
series of eight patients undergoing supratrigonal cystectomy with ileocaecocystoplasty. While symptoms
resolved in two patients, treatment failure in another six patients necessitated secondary cystectomy and ileal
conduit formation (243).

Linn (253) followed six IC patients after supratrigonal cystectomy with an ileocecal augmentation for a
period of 30 months, and reported that all were symptom-free and voided spontaneously. 

In 2002, Van Ophoven (229) reported the long-term results of trigone-preserving cystectomy and
consecutive orthotopic substitution enteroplasty in 18 women with IC, using ileocecal (n = 10) or ileal (n = 8)
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segments. At a mean follow-up of nearly 5 years, 14 patients were completely pain-free, 12 voided
spontaneously and 15 reported complete resolution of dysuria. Ileocecal bowel segments showed superior
functional results since, in the group augmented with ileum, three patients required self-catheterization and one
a suprapubic catheter. Overall, surgery achieved a significant improvement of diurnal and nocturnal
frequencies, functional bladder capacity and symptom scores with only two treatment failures.

Subtrigonal cystectomy. Although less popular, the use of subtrigonal cystectomy in the management of IC has
been reported (253-257). Subtrigonal resection has the potential of removing the trigone as a possible disease
site, but at the cost of requiring ureteral reimplantation with its associated risks of leakage, stricture and reflux.

Nurse et al. reported trigonal disease in 50% within their cohort (13 of 25) and blamed surgical failures
on the trigone left in place (258). In contrast, Linn indicated that the level of resection is not solely responsible
for treatment success. While completely curing six patients by supratrigonal resection, he noted three failures
among 17 subtrigonal resections. Furthermore, half of the successful subtrigonal resections required self-
catherization to support voiding of the ileocecal augmentate (253).

Selecting patients and technique. IC is benign and not lifetime-limiting, and thus operative procedures rank last
in the therapeutic algorithm. However, severely refractory patients who are suffering should not have to tolerate
unsuccessful conservative treatments for years when surgical options are available. Detailed consulting and
informed consent must precede any irreversible type of major surgery, which should only be undertaken by
experienced surgeons. The choice of technique will be influenced by the experience of the surgeon. The
appropriate extent of tissue resection should be based on the endoscopic and histopathological findings.
Some surgeons recommend preoperative cystoscopy and bladder capacity as a prognostic parameter for
operative success (234). Nielsen (243), for example, noted that responders and failures following orthotopic
substitution differed in mean preoperative bladder capacity (200 mL versus 525 mL, respectively). This
observation is in agreement with the report by Peeker et al. (259), who found that patients with end-stage
classic IC had excellent results following ileocystoplasty, while patients with non-ulcer disease were not helped
by the procedure. 

Cystectomy with formation of an ileal conduit stills ranks first in current US practice trends in surgical IC
therapy (260). For cosmetic reasons, however, techniques of continent diversion seem preferable, particularly in
younger patients. After orthotopic bladder augmentation, particularly when removing the trigone, voiding may
be incomplete and require intermittent self-catherization. Therefore patients considering such procedures
should be advised accordingly and must be considered capable of performing, accepting and tolerating self-
catherization.

A summary of the treatment options for IC, including a rating of the level of evidence and grade of
recommendation (Table 4) is given in Tables 5 and 6.
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Table 4: Level of evidence and grade of recommendation

Level Type of evidence
1a Meta-analysis of randomized trials
1b At least on randomized trial
2a One well-designed controlled study without randomization
2b One other type of well-designed quasi-experimental study
3 Non-experimental study (comparative study, correlation study, case reports)
4 Expert committee, expert opinion

Grade Basis for recommendation
A Clinical studies of good quality and consistency including at least one randomized trial
B Well-conducted clinical studies without randomized trials
C Absence of directly applicable clinical studies of good quality

Table 5: Medical treatment of IC

Level of Grade of Comment
evidence recommendation

Analgesics 4 C Indications limited to cases awaiting 
further treatment

Corticosteroids 3 C Corticosteroids not recommended as 
long-term treatment

Hydroxyzine 2b B Standard treatment
Cimetidine 1b A Preliminary data so far
Amitriptyline 1b B Standard treatment
Sodium PPS 1a A Standard treatment
Antibiotics 1b A Limited role in the treatment of IC
Prostaglandins 3 C Insufficient data on IC, adverse 

effects 
L-arginine 1b Effect in IC uncertain
Immunosuppressants 3 C Insufficient data on IC, adverse 

effects
Oxybutynin 3 C Limited indication in IC
Tolterodine 3 C Limited indication in IC
Gabapentin 3 C Preliminary data so far
Suplatast Tosilate 3 C Preliminary data so far
Quercetin 3 C Preliminary data so far
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Table 6: Intravesical, interventional, alternative and surgical treatment of IC

Level of Grade of Comment
evidence recommendation

Intravesical anaesthetics 3 C
Intravesical PPS 1b A
Intravesical heparin 3 C
Intravesical hyaluronic acid 3 C
Intravesical DMSO 1b A
Intravesical BCG 1b Not recommended beyond Data contradictory 

clinical trials
Intravesical Clorpactin 3 Not recommended Obsolete
Intravesical vanilloids 1b Not recommended beyond Insufficient data on IC 

clinical trials
Bladder distension 3 C
EMDA 3 B
TUR coagulation and laser n.a. A/B Hunner´s ulcers only
Nerve blockades/epidural 3 C For crisis intervention, effect
pain pumps on pain only
Sacral neuromodulation 3 B Not recommended beyond clinical 

trials
Bladder training 3 B Patients without pain
Manual and physical therapy 3 B
Diet 3 C
Acupuncture 3 C Data contradictory
Hypnosis No data
Psychological therapy 3 B
Surgical treatment n.a. A Ultima ratio, experienced surgeons
n.a. = not applicable

Figure 2: Flowchart of the diagnosis and therapy of IC
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5.7 Scrotal pain
5.7.1 Introduction
Acute scrotal pain includes torsion of the testis or appendices and requires immediate diagnostic and
therapeutic attention. Chronic scrotal pain is a common source of complaint in urology clinics. Although it is not
life threatening, its manifestations affect the patient’s quality of life. As no epidemiological studies have been
conducted, the prevalence of this symptom is unknown.

The pain has to have lasted for a minimum of 6 months to qualify as chronic scrotal pain. It can be
unilateral or bilateral, and continuous or intermittent. It is not uncommon for examination to localize the site,
and distinguish between testicular and epididymal pain.

5.7.2 Innervation of the scrotum and the scrotal contents
Because nerve blocks may modify the pain, a description of testicular innervation is relevant (see chapter 10.3).
Afferent innervation is via the genitofemoral nerve, which has a femoral branch to the skin of the ventromedial
region of the thigh and a genital branch to the scrotal region. The ilioinguinal nerve conveys sensation from the
groin region (261). The ilioinguinal and genitofemoral nerves are, however, subject to a great deal of anatomic
variability (262). The pudendal nerve supplies the skin of the perineum.

According to the traditional view, the testes receive sympathetic input from the para-aortic ganglia.
Studies using biochemical methods indicate that efferent fibres reaching the testes derive from the major pelvic
and accessory pelvic ganglia (263). The nociceptive threshold may vary in response to physiological and
psychosocial influences.

5.7.3 Clinical examination
A gentle palpation should be performed to identify each component of the scrotum. If possible, the site of pain
should be localized. A digital rectal examination is mandatory and the integrity of the pelvis and spine should
be examined. As a rule, ultrasonography (scrotum, prostate, urinary tract) should be performed, particularly to
look for lesions within the testicular parenchyma and epididymal changes (264). The urine should be analysed.
MRI and CT scans are options to augment assessment (265).

5.7.4 Differential diagnoses
Palpable intra-scrotal lesions:
• testicular tumour (rarely painful except, for example, when complicated by bleeding)
• hydrocele (rarely painful except, for example, when causing increased capsule tension)
• spermatocele (rarely painful except, for example, when causing increased capsule tension)
• cysts within the epididymis, tunica albuginea or spermatic cord
• varicocele (266).

Lesions evident on ultrasound:
• hypo-/hyperechoic areas, non-homogeneity
• microlithiasis of the testis (its relevance is still unknown) (267,268).

Previous surgery:
• hernia repair (269)
• vasectomy (post-vasectomy pain syndrome) (270).

Extragenital lesions:
• vertebral disease (271,272)
• lower ureteric stones
• aortic or iliac aneurysm (273)
• constipation in children (274).

Hypermobility of the testis:
• subtorsion.

Neurogenic causes:
• entrapment of the pudendal nerve (pain in seated position, cyclists) (275).

Chronic pelvic pain of unknown cause:
• subdivided into scrotal pain, testicular pain, epididymal pain syndromes.
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5.7.5 Treatment
Patients with extragenital disease are treated according to the cause.

Patients with an identifiable intrascrotal lesion can be cured by a surgical procedure with a success rate
of 50% on average (278). Superior results are obtained in the treatment of conditions such as painful hydrocele,
spermatocele and varicocele (276,277). 

Patients without identifiable lesions must primarily be treated conservatively (adjuvant antibiotics,
analgesics (see chapter 10.1), transcutaneous electrical nerve stimulation, nerve blocks). If these are
unsuccessful, surgery can be considered. However, the results of epididymectomy and orchiectomy are poor
(20% and 60% success rates, respectively) (278,279). Microsurgical testicular denervation represents another
therapeutic option and favourable results have been reported (280,281). It has been suggested that patients
with microcalcifications should be kept under surveillance because of a possible increased risk of testicular
malignancy (268).

An overview of the diagnostic and therapeutic assessment of chronic scrotal pain is shown in Figure 3.

Figure 3: Flowchart for the diagnosis and therapy of chronic scrotal pain

5.8 Urethral syndrome
Urethral syndrome represents a less well-defined entity. Positive diagnostic signs are urethral tenderness or
pain on palpation and a slightly inflamed urethral mucosa found during endoscopy. Hypotheses of the aetiology
include concealed infections of the periurethral glands or ducts according to the anatomic description by
Huffman (282), and oestrogen deficiency. Others refer to urethral syndrome as a manifestation of a less severe
form of ‘early’ IC (121).

In clinical practice, the diagnosis of urethral syndrome is commonly given to patients who present with
the symptoms of dysuria (with or without frequency, nocturia, urgency and urge incontinence) in the absence of
evidence of urinary infection. It is the latter phrase that results in difficulties because the methods typically used
to identify urinary infection are extremely insensitive.

Dysuria is pain or discomfort experienced in association with micturition. The classical symptom of a
burning sensation in the urethra during voiding caused by infection is well known. Less appreciated is the
external dysuria experienced by women with vaginitis when urine passes over the labia.

The biochemical testing and microbiological culture of urine is important in the assessment of lower
urinary tract symptoms. This has recently been reviewed in some detail in relation to the elderly (283).
Confusion exists over the concept of significant bacteriuria, which may be accepted as 105 colony-forming
units (CFU) of a single species in asymptomatic women, but be as low as 102 CFU of a single species of a
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known urinary pathogen in symptomatic women. Many automated culture systems have a sensitivity of 104

CFU, and urinary leucocyte esterase and nitrite tests correlate only with cultures as high as 105 CFU (284). In
addition, many laboratory culture systems will detect only just over 50% of infections in midstream urine
specimens from genuinely infected patients (284). 

A narrow spectrum of aetiological agents causes 85-90% of cases of acute, uncomplicated cystitis in
women. Nearly one-third of acutely dysuric women with urinary tract infections caused by Escherichia coli,
Staphylococcus saprophyticus, or Proteus spp. have midstream colony counts in the range of 102-104

bacteria/mL. Investigators have also identified causative organisms by more invasive techniques, such as
culturing specimens obtained by catheterization or suprapubic aspiration. Failure to identify an organism does
not preclude it.

Proper manual microscopy of the urine using a haemocytometer should form part of a definitive work-
up, although this is rarely deployed. Most laboratories nowadays screen urine in wells using inverted micro-
scopes or rely on robotic detection of pyuria, both of which are insensitive. This is regrettable since studies
have shown that significant pyuria is a nearly universal indicator of urinary tract infection, although it is not
specific for differentiating cystitis from urethritis, particularly urethritis due to Chlamydia trachomatis. In relation
to the latter, dysuria also merits the microscopic examination of a urethral smear after it has been Gram
stained. If present, a purulent urethral exudate will be very evident, although identification of a causative
microorganism will be achieved in less than 50% of cases. The expression ‘non-specific urethritis’ is apposite
and honestly states our current ignorance.

Urethral trauma arising from intercourse may cause pain and dysuria. This used to be called
‘honeymoon cystitis’, and friction and trauma to the urethra may be the cause in the absence of infection.
Women with pelvic floor dysfunction sometimes describe the symptoms, as do postmenopausal women in
whom the trauma is associated with oestrogen deficiency, loss of lubrication and vaginal dryness. 

Unless a thorough assessment is carried out, bearing in mind the comments described above, the
diagnosis of urethral syndrome does not seem credible. There are no data available to answer the inevitable
question ‘How common is dysuria in the presence of negative rigorous investigation of the bladder and
urethra?’ Furthermore, the outcome figures for the antibiotic treatment of culture-negative dysuria are
unknown.

5.9 REFERENCES
1. de la Rosette JJ, Hubregtse MR, Meuleman EJ, Stolk-Engelaar MV, Debruyne FM. 

Diagnosis and treatment of 409 patients with prostatitis syndromes. Urology 1993; 41:301-7.
2. Meares EM Jr. 

Prostatitis. Med Clin North Am 1991; 75:405-24.
3. Brunner H, Weidner W, Schiefer HG. 

Studies on the role of Ureaplasma urealyticum and Mycoplasma hominis in prostatitis.  
J Infect Dis 1983; 147:807-13.

4. Nickel JC, Weidner W. 
Chronic prostatitis: Current Concepts and antimicrobial therapy. Infect Urol  2000; 13:22.

5. Nickel JC. 
Prostatitis: myths and realities. Urology 1998; 51:362-6.

6. Barbalias GA, Meares EM Jr, Sant GR. 
Prostatodynia: clinical and urodynamic characteristics. J Urol 1983; 130:514-7.

7. Blacklock NJ. 
Urodynamic and psychometric observations and their implication in the management of prostatodynia.
In: Weidner W, Brunner H, Krause W, Rothague CF, eds. Therapy of Prostatitis. Munich: Zuckschwerdt
Verlag, 1986:pp 201.

8. Hellstrom WJ, Schmidt RA, Lue TF, Tanagho EA. 
Neuromuscular dysfunction in nonbacterial prostatitis. Urology 1987; 30:183-8.

9. Kaplan SA, Te AE, Jacobs BZ. 
Urodynamic evidence of vesical neck obstruction in men with misdiagnosed chronic nonbacterial
prostatitis and the therapeutic role of endoscopic incision of the bladder neck. J Urol 1994; 152:2063-5.

10. Kaplan SA, Santarosa RP, D’Alisera PM, Fay BJ, Ikeguchi EF, Hendricks J, Klein L, Te AE. 
Pseudodyssynergia (contraction of the external sphincter during voiding) misdiagnosed as chronic
nonbacterial prostatitis and the role of biofeedback as a therapeutic option. J Urol 1997; 157:2234-7.

11. Murnaghan GF, Millard RJ. 
Urodynamic evaluation of bladder neck obstruction in chronic prostatitis. Br J Urol 1984; 56:713-6.

12. Blacklock NJ. 
The anatomy of the prostate: relationship with prostatic infection. Infection 1991; 19 Suppl 3:S111-4.

13. Persson BE, Ronquist G. 

24 FEBRUARY 2003



Evidence for a mechanistic association between nonbacterial prostatitis and levels of urate and
creatinine in expressed prostatic secretion. J Urol 1996; 155:958-60.

14. Blacklock NJ. 
Anatomical factors in prostatitis. Br J Urol 1974; 46:47-54.

15. Kirby RS, Lowe D, Bultitude MI, Shuttleworth KE. 
Intra-prostatic urinary reflux: an aetiological factor in abacterial prostatitis. Br J Urol 1982; 54:729-31.

16. Doble A, Walker MM, Harris JR, Taylor-Robinson D, Witherow RO. 
Intraprostatic antibody deposition in chronic abacterial prostatitis. Br J Urol 1990; 65:598-605.

17. Nickel JC, Olson ME, Barabas A, Benediktsson H, Dasgupta MK, Costerton JW. 
Pathogenesis of chronic bacterial prostatitis in an animal model. Br J Urol 1990; 66:47-54.

18. Shortliffe LM, Wehner N. 
The characterization of bacterial and nonbacterial prostatitis by prostatic immunoglobulins. 
Medicine (Baltimore) 1986; 65:399-414.

19. Andersen JT. 
Treatment of prostatodynia. In: Nickel JC, ed. Textbook of Prostatitis. London: ISIS, 1999.

20. Egan KJ, Krieger JL. 
Chronic abacterial prostatitis—a urological chronic pain syndrome? Pain 1997 Feb; 69(3):213-8.

21. Osborn DE, George NJ, Rao PN, Barnard RJ, Reading C, Marklow C, Blacklock NJ.  
Prostatodynia—physiological characteristics and rational management with muscle relaxants. 
Br J Urol 1981; 53:621-3.

22. Barry MJ, Fowler FJ Jr, O’Leary MP, Bruskewitz RC, Holtgrewe HL, Mebust WK, Cockett AT. 
The American Urological Association symptom index for benign prostatic hyperplasia. The Measure-
ment Committee of the American Urological Association. J Urol 1992; 148:1549-57; discussion 1564.

23. Nickel JC. 
Effective office management of chronic prostatitis. Urol Clin North Am 1998; 25:677-84.

24. Wenninger K, Heiman JR, Rothman I, Berghuis JP, Berger RE. 
Sickness impact of chronic nonbacterial prostatitis and its correlates. J Urol 1996; 155:965-8.

25. Mc Naughton-Collins M, O’Leary MP, Litwin MS. 
Quality of life is impaired in men with chronic prostatitis results from the NIH Cohort study (abstract). 
J Urol 2000; 163 (suppl):23.

26. Litwin MS, McNaughton-Collins M, Fowler FJ Jr, Nickel JC, Calhoun EA, Pontari MA, 
Alexander RB, Farrar JT, O’Leary MP. 
The National Institutes of Health chronic prostatitis symptom index: development and validation of a
new outcome measure. Chronic Prostatitis Collaborative Research Network. J Urol 1999; 162:369-75.

27. Mebust WK, Bosch R, Donovan J, Okada K, O’Leary MA, Villers A, Ackermann R, Batista JE, 
Boyle P, Denis L, Leplege A, Sagnier P. 
Symptom evaluation, quality of life and sexuality. In: Proceedings, The 2nd consultation on benign
prostatic hyperplasia (BPH), Cockett ATK, Khoury S, Aso Y, Chatelain C, Denis L, Griffiths K, Murphy G,
eds, Paris 1993, Scientific Communication International Ltd., Channel Islands, 1993: pp 129.

28. Meares EMJ, Minich W. 
Prostatodynia: clinical findings and rationale for treatment. In: Weidner W, Brunner H, Krause W,
Rothauge CJ, eds. Therapy of Prostatitis. Zuckschwerdt Verlag, 1986:pp 207.

29. Meares EM, Stamey TA. 
Bacteriologic localization patterns in bacterial prostatitis and urethritis. Invest Urol 1968; 5:492-518.

30. Roberts RO, Lieber MM, Bostwick DG, Jacobsen SJ. 
A review of clinical and pathological prostatitis syndromes. Urology 1997; 49:809-21.

31. Nickel JC. 
The Pre and Post Massage Test (PPMT): a simple screen for prostatitis. Tech Urol 1997; 3:38-43.

32. Nickel JC. 
Prostatitis: evolving management strategies. Urol Clin North Am 1999; 26:737-51.

33. Olavi L, Make L, Imo M. 
Effects of finasteride in patients with chronic idiopathic prostatitis: A double-blind, placebo-controlled,
pilot study. Eur Urol 1998; 33:24.

34. de la Rosette JJ, Karthaus HF, van Kerrebroeck PE, de Boo T, Debruyne FM. 
Research in ‘prostatitis syndromes’: the use of alfuzosin (a new alpha 1-receptor-blocking agent) in
patients mainly presenting with micturition complaints of an irritative nature and confirmed urodynamic
abnormalities. Eur Urol 1992; 22:222-7.

35. Neal DE Jr, Moon TD. 
Use of terazosin in prostatodynia and validation of a symptom score questionnaire. Urology 1994; 43:460-5.

36. Meares EM Jr. 

FEBRUARY 2003 25



Acute and chronic prostatitis: diagnosis and treatment. Infect Dis Clin North Am 1987; 1:855-73.
37. de la Rosette JJ, Debruyne FM. 

Nonbacterial prostatitis: a comprehensive review. Urol Int 1991; 46:121-5.
38. Drach GW. 

Trimethoprim sulfamethoxazole therapy of chronic bacterial prostatitis. J Urol 1974; 111:637-9.
39. McGuire EJ, Lytton B. 

Bacterial prostatitis: treatment with trimethoprim-sulfamethoxazole. Urology 1976; 7:499-500.
40. Meares EM. 

Long-term therapy of chronic bacterial prostatitis with trimethoprim- sulfamethoxazole. 
Can Med Assoc J 1975 ; 112:22-5.

41. Schaeffer AJ, Darras FS. 
The efficacy of norfloxacin in the treatment of chronic bacterial prostatitis refractory to trimethoprim-
sulfamethoxazole and/or carbenicillin. J Urol 1990; 144:690-3.

42. Childs SJ. 
Ciprofloxacin in treatment of chronic bacterial prostatitis. Urology 1990; 35:15-8.

43. Weidner W, Schiefer HG, Brahler E. 
Refractory chronic bacterial prostatitis: a re-evaluation of ciprofloxacin treatment after a median
followup of 30 months. J Urol 1991; 146:350-2.

44. Cox CE. 
Ofloxacin in the management of complicated urinary tract infections, including prostatitis. 
Am J Med 1989; 87:61S-68S.

45. Pust RA, Ackenheil-Koppe HR, Gilbert P. 
Clinical efficacy of ofloxacin (Tarivid) in patients with chronic bacterial prostatitis: Preliminary results. 
J Chemother  1989; 1 (suppl 4):471.

46. Remy G, Rouger C, Chavanet P. 
Use of ofloxacin for prostatitis. Rev Infect Dis  1988; 10 (suppl 1):173.

47. Canale D, Scaricabarozzi I, Giorgi P, Turchi P, Ducci M, Menchini-Fabris GF. 
Use of a novel non-steroidal anti-inflammatory drug, nimesulide, in the treatment of abacterial
prostatovesiculitis. Andrologia 1993; 25: 163-6.

48. Canale D, Turchi P, Giorgi PM, Scaricabarozzi I, Menchini-Fabris GF. 
Treatment of abacterial prostato-vesiculitis with nimesulide. Drugs 1993; 46 Suppl 1:147-50.

49. Golio G. 
The use of finasteride in the treatment to chronic nonbacterial prostatitis. Abstacts of the 49th Annual
Meeting of the Northeastern Section of the American Urological Association, Phoenix, AZ: 1997; 128.

50. Holm M, Meyhoff HH. 
Chronic prostatic pain. A new treatment option with finasteride? Scand J Urol Nephrol 1997; 31:213-5.

51. Meares EJ. 
Prostatitis and related disorders. In: Walsh PC, Retik AB, Stamey TA, Vaughan EDJ, eds. Campbell’s
Urology. Philadelphia: WV Saunders, 1992:pp 807.

52. Buck AC, Rees RW, Ebeling L. 
Treatment of chronic prostatitis and prostatodynia with pollen extract. Br J Urol 1989; 64:496-9.

53. Rugendorff EW, Weidner W, Ebeling L, Buck AC. 
Results of treatment with pollen extract (Cernilton N) in chronic prostatitis and prostatodynia. 
Br J Urol 1993; 71:433-8.

54. Wedren H. 
Effects of sodium pentosanpolysulphate on symptoms related to chronic non-bacterial prostatitis. 
A double-blind randomized study. Scand J Urol Nephrol 1987; 21:81-8.

55. Kamihira O, Sahashi M, Yamada S, Ono Y, Ohshima S. 
Transrectal hyperthermia for chronic prostatitis. Nippon Hinyokika Gakkai Zasshi 1993; 84:1095-8.

56. Kumon H, Ono N, Uno S, Hayashi T, Hata K, Takenaka T, Watanabe T, Ohmori H. 
Transrectal hyperthermia for the treatment of chronic prostatitis. 
Nippon Hinyokika Gakkai Zasshi 1993; 84:265-71.

57. Montorsi F, Guazzoni G, Bergamaschi F, Galli L, Consonni P, Matozzo V, Barbieri L, Rigatti P. 
Is there a role for transrectal microwave hyperthermia of the prostate in the treatment of abacterial
prostatitis and prostatodynia? Prostate 1993; 22:139-46.

58. Shaw TK, Watson GM, Barnes DG. 
Microwave hyperthermia in the treatment of chronic abacterial prostatitis and prostatodynia: Results of
a double-blind placebo controlled trial. J Urol  1993; 149:405A.

59. Choi NG, Soh SH, Yoon TH, Song MH. 
Clinical experience with transurethral microwave thermotherapy for chronic nonbacterial prostatitis and

26 FEBRUARY 2003



prostatodynia. J Endourol 1994; 8:61-4.
60. Michielsen D, Van Camp K, Wyndaele JJ, Verheyden B. 

Transurethral microwave thermotherapy in the treatment of chronic abacterial prostatitis: a 2 years
follow-up. Acta Urol Belg 1995; 63:1-4.

61. Nickel JC, Sorenson R. 
Transurethral microwave thermotherapy of nonbacterial prostatitis and prostatodynia: initial experience.
Urology 1994; 44:458-60.

62. Nickel JC, Sorensen R. 
Transurethral microwave thermotherapy for nonbacterial prostatitis: a randomized double-blind sham
controlled study using new prostatitis specific assessment questionnaires. 
J Urol 1996; 155:1950-4; discussion 1954-5.

63. Barnes RW, Hadley HL, O’Donoghue EP. 
Transurethral resection of the prostate for chronic bacterial prostatitis. Prostate 1982; 3:215-9.

64. Sant GR, Heaney JA, Meares EM. 
Radical transurethral prostatic resection in the management of chronic bacterial prostatitis. 
J Urol  1984; 131:184 A.

65. Skene AJC. 
Diseases of the bladder and urethra in Women. New York: Wm Wood 1887; 167.

66. Hunner GL. 
A rare type of bladder ulcer in women: report of cases. Boston Med Surg J 1915; 172:660-664.

67. Hunner G. 
Elusive ulcer of the bladder: further notes on a rare type of bladder ulcer with report of 25 cases. 
Am J Obstet 1918; 78:374-395.

68. Bumpus HCJ. 
Interstitial cystitis: its treatment by overdistension of the bladder. Med Clin North 
Am 1930; 13:1495-1498.

69. Hand JR. 
Interstitial cystitis: report of 223 cases (204 women and 19 men). J Urol 1949; 61:291.

70. Gillenwater JY, Wein AJ. 
Summary of the National Institute of Arthritis, Diabetes, Digestive and Kidney Diseases Workshop on
Interstitial Cystitis, National Institutes of Health, Bethesda, Maryland, August 28-29, 1987. 
J Urol 1988; 140:203-6.

71. Hanno PM, Landis JR, Matthews-Cook Y, Kusek J, Nyberg L Jr. 
The diagnosis of interstitial cystitis revisited: lessons learned from the National Institutes of Health
Interstitial Cystitis Database study. J Urol 1999; 161:553-7.

72. Fall M, Johansson SL, Aldenborg F. 
Chronic interstitial cystitis: a heterogeneous syndrome. J Urol 1987; 137:35-8.

73. Erickson DR, Belchis DA, Dabbs DJ. 
Inflammatory cell types and clinical features of interstitial cystitis. J Urol 1997; 158:790-3.

74. Peeker R, Fall M . 
Toward a precise definition of interstitial cystitis: further evidence of differences in classic and nonulcer
disease. J Urol 2002; 167:2470-2.

75. Domingue GJ, Ghoniem GM, Bost KL, Fermin C, Human LG. 
Dormant microbes in interstitial cystitis published erratum appears in J Urol 1996 Jan;155(1):298. 
J Urol 1995 ; 153:1321-6.

76. Lynes WL, Sellers RG, Dairiki Shortliffe LM. 
The evidence for occult bacterial infections as a cause for interstitial cystitis. 
J Urol 1989; 141:268A (Abstract No. 393).

77. Duncan JL, Schaeffer AJ. 
Do infectious agents cause interstitial cystitis?.  Urology 1997; 49:48-51.

78. Fall M, Johansson SL, Vahlne A. 
A clinicopathological and virological study of interstitial cystitis. J Urol 1985; 133:771-3.

79. Peeker R, Enerback L, Fall M, Aldenborg F. 
Recruitment, distribution and phenotypes of mast cells in interstitial cystitis. J Urol 2000; 163:1009-15.

80. Dundore PA, Schwartz AM, Semerjian H. 
Mast cell counts are not useful in the diagnosis of nonulcerative interstitial cystitis. J Urol 1996; 155:885-7.

81. Johansson SL, Fall M. 
Clinical features and spectrum of light microscopic changes in interstitial cystitis. 
J Urol 1990; 143:1118-24.

82. Anderström CR, Fall M, Johansson SL. 

FEBRUARY 2003 27



Scanning electron microscopic findings in interstitial cystitis. Br J Urol 1989; 63:270-5.
83. Fellows GJ, Marshall DH. 

The permeability of human bladder epithelium to water and sodium. Invest Urol 1972; 9:339-44.
84. Parsons CL, Mulholland SG. 

Successful therapy of interstitial cystitis with pentosanpolysulfate. J Urol 1987; 138:513-6.
85. Parsons CL, Lilly JD, Stein P. 

Epithelial dysfunction in nonbacterial cystitis (interstitial cystitis). J Urol 1991; 145:732-5.
86. Oravisto KJ, Alfthan OS, Jokinen EJ. 

Interstitial cystitis. Clinical and immunological findings. Scand J Urol Nephrol 1970; 4:37-42 .
87. Jokinen EJ, Alfthan OS, Oravisto KJ. 

Antitissue antibodies in interstitial cystitis. Clin Exp Immunol 1972; 11:333-9.
88. Ochs RL, Stein TW Jr, Peebles CL, Gittes RF, Tan EM. 

Autoantibodies in interstitial cystitis. J Urol 1994; 151:587-92.
89. Tan EM. 

Antinuclear antibodies: diagnostic markers for autoimmune diseases and probes for cell biology. 
Adv Immunol 1989;44:93-151. 

90. von Muhlen CA, Tan EM. 
Autoantibodies in the diagnosis of systemic rheumatic diseases. Semin Arthritis Rheum 1995; 24:323-58.

91. Ochs RL. 
Autoantibodies and interstitial cystitis. Clin Lab Med 1997; 17:571-9.

92. Mattila J. 
Vascular immunopathology in interstitial cystitis. Clin Immunol Immunopathol 1982; 23:648-55.

93. Mattila J, Linder E. 
Immunoglobulin deposits in bladder epithelium and vessels in interstitial cystitis: possible relationship to
circulating anti-intermediate filament autoantibodies. Clin Immunol Immunopathol 1984; 32:81-9.

94. Harrington DS, Fall M, Johansson SL. 
Interstitial cystitis: bladder mucosa lymphocyte immunophenotyping and peripheral blood flow
cytometry analysis. J Urol 1990; 144:868-71.

95. Ehren I, Hosseini A, Lundberg JO, Wiklund NP. 
Nitric oxide: a useful gas in the detection of lower urinary tract inflammation. J Urol 1999; 162:327-9.

96. Moncada S, Higgs A. 
The L-arginine-nitric oxide pathway. N Engl J Med 1993; 329:2002-12.

97. Smith SD, Wheeler MA, Foster HE Jr, Weiss RM. 
Urinary nitric oxide synthase activity and cyclic GMP levels are decreased with interstitial cystitis and
increased with urinary tract infections. J Urol 1996; 155:1432-5.

98. Sugimura K, Haimoto H, Nagura H, Kato K, Takahashi A. 
Immunohistochemical differential distribution of S-100 alpha and S-100 beta in the peripheral nervous
system of the rat. Muscle Nerve 1989; 12:929-35.

99. Peeker R, Aldenborg F, Haglid K, Johansson SL, Rosengren L, Fall M. 
Decreased levels of S-100 protein in non-ulcer interstitial cystitis. 
Scand J Urol Nephrol. 1998; 32:395-8.

100. Hohenfellner M, Nunes L, Schmidt RA, Lampel A, Thuroff JW, Tanagho EA. 
Interstitial cystitis: increased sympathetic innervation and related neuropeptide synthesis. 
J Urol 1992; 147:587-91.

101. Peeker R, Aldenborg F, Dahlstrom A, Johansson SL, Li JY, Fall M. 
Increased tyrosine hydroxylase immunoreactivity in bladder tissue from patients with classic and
nonulcer interstitial cystitis. J Urol 2000; 163:1112-5.

102. Elbadawi AE, Light JK. 
Distinctive ultrastructural pathology of nonulcerative interstitial cystitis: new observations and their
potential significance in pathogenesis. Urol Int 1996; 56:137-62.

103. Parsons CL, Bautista SL, Stein PC, Zupkas P. 
Cyto-injury factors in urine: a possible mechanism for the development of interstitial cystitis. 
J Urol 2000; 164:1381-4.

104. Hang L, Wullt B, Shen Z, Karpman D, Svanborg C. 
Cytokine repertoire of epithelial cells lining the human urinary tract. J Urol 1998; 159:2185-92.

105. Rosamilia A, Cann L, Dwyer P, Scurry J, Rogers P. 
Bladder microvasculature in women with interstitial cystitis. J Urol 1999; 161:1865-70.

106. Pontari MA, Hanno PM, Ruggieri MR. 
Comparison of bladder blood flow in patients with and without interstitial cystitis. J Urol 1999; 162:330-4.

107. Theoharides TC, Pang X, Letourneau R, Sant GR. 

28 FEBRUARY 2003



Interstitial cystitis: a neuroimmunoendocrine disorder. Ann N Y Acad Sci 1998; 840:619-34.
108. Okragly AJ, Niles AL, Saban R, Schmidt D, Hoffman RL, Warner TF, Moon TD, Uehling DT, 

Haak-Frendscho M. 
Elevated tryptase, nerve growth factor, neurotrophin-3 and glial cell line-derived neurotrophic factor levels
in the urine of interstitial cystitis and bladder cancer patients. J Urol 1999; 161:438-41; discussion 441-2.

109. Abdel-Mageed AB, Ghoniem GM. 
Potential role of rel/nuclear factor-kappaB in the pathogenesis of interstitial cystitis. 
J Urol 1998; 160:2000-3.

110. Abdel-Mageed A, Ghoniem G, Human I, Agrawal KD. 
Induction of proinflammatory cytokine gene expression by NF.kappa B in human bladder epithelial (T-24)
cells: possible mechanism for interstitial cystitis. J Urol 1999; 161 (4) Suppl:28.

111. Oravisto KJ. 
Epidemiology of interstitial cystitis. Ann Chir Gynaecol Fenn 1975; 64:75-7.

112. Bade JJ, Rijcken B, Mensink HJ. 
Interstitial cystitis in The Netherlands: prevalence, diagnostic criteria and therapeutic preferences.  
J Urol 1995; 154:2035-7; discussion 2037-8.

113. Held PJ, Hanno PM, Wein AJ. 
Epidemiology of interstitial cystitis. In: Hanno PM, Staskin DR, Krane RJ, Wein AJ. Interstitial Cystitis.
London: Springer Verlag, 1990:pp 29-48.

114. Jones CA, Harris MA, Nyberg L. 
Prevalence of interstitial cystitisin the United States, Proc Am Urol Ass. J Urol 1994; 151 (suppl):423A.

115. Greenberg E, Barnes R., Stewart S., Furnish T. 
Transurethral resection of Hunner´s ulcer. J Urol 1974; 111:764-766.

116. Koziol JA. 
Epidemiology of interstitial cystitis. Urol Clin North Am 1994; 21:7-20.

117. Curhan GC, Speizer FE, Hunter DJ, Curhan SG, Stampfer MJ. 
Epidemiology of interstitial cystitis: a population based study. J Urol 1999; 161:549-52.

118. Messing EM, Stamey TA. 
Interstitial cystitis: early diagnosis, pathology, and treatment. Urology 1978; 12:381-392.

119. Parsons CL. 
Interstitial cystitis: clinical manifestations and diagnostic criteria in over 200 cases. 
Neurourol Urodynam 1990; 9:241.

120. Koziol JA, Adams HP, Frutos A. 
Discrimination between the ulcerous and the nonulcerous forms of interstitial cystitis by noninvasive
findings. J Urol 1996; 155:87-90.

121. Parsons CL, Zupkas P, Parsons JK. 
Intravesical potassium sensitivity in patients with interstitial cystitis and urethral syndrome. 
Urology 2001; 57:428-32.

122. Warren J, Jackson T, Meyers D, Xu J. 
Fishbein/interstitial cystitis association (ICA) survey of interstitial cystitis among family members of ICA
members: preliminary analysis. Urology 2001; 57:126-127.

123. Warren JW, Keay SK, Meyers D, Xu J. 
Concordance of interstitial cystitis in monozygotic and dizygotic twin pairs. Urology 2001; 57:22-25.

124. Alagiri M, Chottiner S, Ratner V, Slade D, Hanno PM. 
Interstitial cystitis: unexplained associations with other chronic disease and pain syndromes. 
Urology 1997; 49:52-7.

125. Clauw DJ, Schmidt M, Radulovic D, Singer A, Katz P, Bresette J. 
The relationship between fibromyalgia and interstitial cystitis. J Psychiatr Res 1997; 31:125-31.

126. Erickson DR, Morgan KC, Ordille S, Keay SK, Xie SX. 
Nonbladder related symptoms in patients with interstitial cystitis. 
J Urol 2001; 166:557-61; discussion 561-2.

127. Bullock AD, Becich MJ, Klutke CG, Ratliff TL. 
Experimental autoimmune cystitis: a potential murine model for ulcerative interstitial cystitis. 
J Urol 1992 ; 148:1951-6.

128. Dodd LG, Tello J. 
Cytologic examination of urine from patients with interstitial cystitis. Acta Cytol 1998; 42:923-7.

129. Erickson DR, Davies MF. 
Interstitial cystitis. Int Urogynecol J Pelvic Floor Dysfunct. 1998; 9:174-83.

130. Lechevallier E.  
Interstitial cystitis.  Prog Urol 1995; 5:21-30.

FEBRUARY 2003 29



131. Koziol JA, Clark DC, Gittes RF, Tan EM. 
The natural history of interstitial cystitis: a survey of 374 patients. J Urol 1993; 149:465-469.

132. Enerback L, Fall M, Aldenborg F. 
Histamine and mucosal mast cells in interstitial cystitis. Agents & Actions 1989; 27:113-6.

133. Hanno PM. 
Amitriptyline in the treatment of interstitial cystitis. Urol Clin North Am 1994; 21:89-91.

134. Fall M, Lindstrom S. 
Transcutaneous electrical nerve stimulation in classic and nonulcer interstitial cystitis. Urol Clin North
Am 1994; 21:131-9.

135. Peeker R, Haghsheno MA, Holmang S, Fall M. 
Intravesical bacillus Calmette-Guerin and dimethyl sulfoxide for treatment of classic and nonulcer
interstitial cystitis: a prospective, randomized double-blind study. J Urol 2000; 164:1912-1915; discussion
1915-1916.

136. Fritjofsson A, Fall M, Juhlin R, Persson BE, Ruutu M. 
Treatment of ulcer and nonulcer interstitial cystitis with sodium pentosanpolysulfate: a multicenter trial. 
J Urol 1987; 138:508-12.

137. Messing E, Pauk D, Schaeffer A, Nieweglowski M, Nyberg LM Jr, Landis JR, Cook YL, Simon LJ. 
Associations among cystoscopic findings and symptoms and physical examination findings in women
enrolled in the Interstitial Cystitis Data Base (ICDB) Study. Urology 1997; 49:81-5.

138. Waxman JA, Sulak PJ, Kuehl TJ. 
Cystoscopic findings consistent with interstitial cystitis in normal women undergoing tubal ligation. 
J Urol 1998; 160:1663-7.

139. Johansson SL, Fall M. 
Pathology of interstitial cystitis. Urol Clin North Am 1994; 21:55-62.

140. Parsons CL, Greenberger M, Gabal L, Bidair M, Barme G. 
The role of urinary potassium in the pathogenesis and diagnosis of interstitial cystitis. 
J Urol 1998; 159:1862-6; discussion 1866-7.

141. Chambers GK, Fenster HN, Cripps S, Jens M, Taylor D. 
An assessment of the use of intravesical potassium in the diagnosis of interstitial cystitis. 
J Urol 1999; 162:699-701.

142. Gregoire M, Liandier F, Naud A, Lacombe L, Fradet Y. 
Does the potassium stimulation test predict cystometric, cystoscopic outcome in interstitial cystitis?  
J Urol 2002; 168:556-7.

143. Erickson DR, Herb N, Ordille S, Harmon N, Bhavanandan VP. 
A new direct test of bladder permeability. J Urol 2000; 164:419-22.

144. Lubeck DP, Whitmore K, Sant GR, Alvarez-Horine S, Lai C. 
Psychometric validation of the O’leary-Sant interstitial cystitis symptom index in a clinical trial of
pentosan polysulfate sodium. Urology 2001; 57:62-66.

145. Close CE, Carr MC, Burns MW, Miller JL, Bavendam TG, Mayo ME, Mitchell ME. 
Interstitial cystitis in children. J Urol 1996; 156:860-2.

146. Novicki DE, Larson TR, Swanson SK. 
Interstitial cystitis in men. Urology 1998; 52:621-4.

147. Badenoch AW. 
Chronic interstitial cystitis. Br J Urol 1971; 43:718-721.

148. Pool TL. 
Interstitial cystitis: clinical considerations and treatment. Clin Obstet Gynecol 1967; 10:185-91.

149. Theoharides TC. 
Hydroxyzine in the treatment of interstitial cystitis. Urol Clin North Am 1994; 21:113-9.

150. Seshadri P, Emerson L, Morales A. 
Cimetidine in the treatment of interstitial cystitis. Urology 1994; 44:614-6.

151. Theoharides TC. 
Hydroxyzine for interstitial cystitis. J Allergy Clin Immunol 1993; 91:686-7.

152. Theoharides TC, Sant GR. 
Hydroxyzine therapy for interstitial cystitis. Urology 1997; 49:108-10.

153. Dasgupta P, Sharma SD, Womack C, Blackford HN, Dennis P. 
Cimetidine in painful bladder syndrome: a histopathological study. BJU Int 2001; 88:183-6.

154. Thilagarajah R, Witherow RO, Walker MM. 
Oral cimetidine gives effective symptom relief in painful bladder disease: a prospective, randomized,
double-blind placebo-controlled trial. BJU Int 2001; 87:207-12.

155. Baldessarini RJ . 

30 FEBRUARY 2003



Drugs and the treatment of psychiatric disorders. In:  Gilman A, Gooman L, Rall T, eds. The
Pharmacological Basis of Therapeutics. 7th ed. edition. New York: Macmillan, 1985:pp 387-445.

156. Hanno PM, Buehler J, Wein AJ. 
Use of amitriptyline in the treatment of interstitial cystitis. J Urol 1989; 141:846-8.

157. Kirkemo AK, Miles BJ, Peters JM. 
Use of amitriptylin in interstitial cystitis. J Urol 1990; 143 (suppl.):279A.

158. Mulholland SG, Hanno P, Parsons CL, Sant GR, Staskin DR. 
Pentosan polysulfate sodium for therapy of interstitial cystitis. A double-blind placebo-controlled clinical
study. Urology 1990; 35:552-8.

159. Hwang P, Auclair B, Beechinor D, Diment M, Einarson TR. 
Efficacy of pentosan polysulfate in the treatment of interstitial cystitis: a meta-analysis. 
Urology 1997; 50:39-43 .

160. Warren JW, Horne LM, Hebel JR, Marvel RP, Keay SK, Chai TC. 
Pilot study of sequential oral antibiotics for the treatment of interstitial cystitis. J Urol 2000; 163:1685-8.

161. Kelly JD, Young MR, Johnston SR, Keane PF. 
Clinical response to an oral prostaglandin analogue in patients with interstitial cystitis. 
Eur Urol 1998; 34:53-6 .

162. Korting GE, Smith SD, Wheeler MA, Weiss RM, Foster HE Jr. 
A randomized double-blind trial of oral L-arginine for treatment of interstitial cystitis. 
J Urol 1999; 161:558-65.

163. Wheeler MA, Smith SD, Saito N, Foster HE Jr, Weiss RM. 
Effect of long-term oral L-arginine on the nitric oxide synthase pathway in the urine from patients with
interstitial cystitis. J Urol 1997; 158:2045-50.

164. Smith SD, Wheeler MA, Foster HE Jr, Weiss RM. 
Improvement in interstitial cystitis symptom scores during treatment with oral L-arginine. 
J Urol 1997; 158:703-8 .

165. Lundberg JO, Ehren I, Jansson O, Adolfsson J, Lundberg JM, Weitzberg E, Alving K, Wiklund NP. 
Elevated nitric oxide in the urinary bladder in infectious and noninfectious cystitis. 
Urology 1996; 48:700-2.

166. Ehren I, Lundberg JO, Adolfsson J, Wiklund NP. 
Effects of L-arginine treatment on symptoms and bladder nitric oxide levels in patients with interstitial
cystitis. Urology 1998; 52:1026-9.

167. Cartledge JJ, Davies AM, Eardley I. 
A randomized double-blind placebo-controlled crossover trial of the efficacy of L-arginine in the
treatment of interstitial cystitis. BJU Int 2000; 85:421-6.

168. Oravisto KJ, Alfthan OS. 
Treatment of interstitial cystitis with immunosuppression and chloroquine derivatives. 
Eur Urol 1976; 2:82-4.

169. Forsell T, Ruutu M, Isoniemi H, Ahonen J, Alfthan O. 
Cyclosporine in severe interstitial cystitis. J Urol 1996; 155:1591-3.

170. Moran PA, Dwyer PL, Carey MP, Maher CF, Radford NJ. 
Oral methotrexate in the management of refractory interstitial cystitis. 
Aust NZ J Obstet Gynaecol 1999; 39:468-71.

171. Barbalias GA, Liatsikos EN, Athanasopoulos A, Nikiforidis G. 
Interstitial cystitis: bladder training with intravesical oxybutynin. J Urol 2000; 163:1818-22.

172. Hansen HC. 
Interstitial cystitis and the potential role of gabapentin. South Med J 2000; 93:238-42.

173. Sasaki K, Smith CP, Chuang YC, Lee JY, Kim JC, Chancellor MB. 
Oral gabapentin (neurontin) treatment of refractory genitourinary tract pain. Tech Urol 2001; 7:47-9.

174. Ueda T, Tamaki M, Ogawa O, Yamauchi T, Yoshimura N. 
Improvement of interstitial cystitis symptoms and problems that developed during treatment with oral
IPD-1151T. J Urol 2000; 164:1917-20.

175. Katske F, Shoskes DA, Sender M, Poliakin R, Gagliano K, Rajfer J. 
Treatment of interstitial cystitis with a quercetin supplement. Tech Urol 2001; 7:44-6.

176. Giannakopoulos X, Champilomatos P. 
Chronic interstitial cystitis. Successful treatment with intravesical lidocaine. 
Arch Ital Urol Nefrol Androl 1992; 64:337-339.

177. Asklin B, Cassuto J. 
Intravesical lidocaine in severe interstitial cystitis. Case report. Scand J Urol Nephrol 1989; 23:311-312.

178. Henry R, Patterson L, Avery N, Tanzola R, Tod D, Hunter D, Nickel JC, Morales A. 

FEBRUARY 2003 31



Absorption of alkalized intravesical lidocaine in normal and inflamed bladders: a simple method for
improving bladder anesthesia. J Urol 2001; 165:1900-1903.

179. Bade JJ, Laseur M, Nieuwenburg A, van der Weele LT, Mensink HJ. 
A placebo-controlled study of intravesical pentosanpolysulphate for the treatment of interstitial cystitis.
Br J Urol 1997; 79:168-171.

180. Parsons CL, Housley T, Schmidt JD, Lebow D. 
Treatment of interstitial cystitis with intravesical heparin. Br J Urol 1994; 73:504-507.

181. Kuo HC. 
Urodynamic results of intravesical heparin therapy for women with frequency urgency syndrome and
interstitial cystitis. J Formos Med Assoc 2001; 100:309-314.

182. Morales A, Emerson L, Nickel JC, Lundie M. 
Intravesical hyaluronic acid in the treatment of refractory interstitial cystitis. J Urol 1996; 156:45-48.

183. Nordling J, Jorgensen S, Kallestrup E. 
Cystistat for the treatment of interstitial cystitis: a 3-year follow-up study. Urology 2001; 57:123.

184. Perez-Marrero R, Emerson LE, Feltis JT. 
A controlled study of dimethyl sulfoxide in interstitial cystitis. J Urol 1988; 140:36-39.

185. Sant GR, LaRock DR. 
Standard intravesical therapies for interstitial cystitis.  Urol Clin North Am 1994; 21:73-83.

186. Rowley S, Baer R. 
Lens deposits associated with DMSO-50 (dimethylsulphoxide). Eye 2001; 15:332-333.

187. Peters K, Diokno A, Steinert B, Yuhico M, Mitchell B, Krohta S, Gillette B, Gonzalez J. 
The efficacy of intravesical Tice strain bacillus Calmette-Guerin in the treatment of interstitial cystitis: a
double-blind, prospective, placebo controlled trial. J Urol 1997; 157:2090-2094.

188. Peters KM, Diokno AC, Steinert BW, Gonzalez JA. 
The efficacy of intravesical bacillus Calmette-Guerin in the treatment of interstitial cystitis: long-term
followup . J Urol 1998; 159:1483-1486; discussion 1486-1487.

189. Lattimer JK, Spirito AL. 
Clorpactin for tuberculous cystitis. Ibid 1955; 73:1015.

190. O´Connor VJ. 
Clorpactin WCS90 in the treatment of interstitial cystitis. Northwest Univ Med Sch Bull 1955; 29:292.

191. Wishard WN, Nourse MH, Mertz J.H.O. 
Use of Clorpactin WCS90 for relief of symptoms due to interstitial cystitis. J Urol 1957; 77:420.

192. Messing EM, Freiha FS. 
Complication of Clorpactin WCS90 therapy for interstitial cystitis. Urology 1979; 13:389-392.

193. Murnaghan GF, Salafeld J, Farnworth RH. 
Interstitial Cystitis - Treatment with Clorpactin WCS90. Br J Urol 1969; 42:744.

194. von Heyden B, Schmid HP. 
Intravesical therapy of interstitial cystitis. Urologe A 2000; 39:542-544.

195. Hanno P. 
Interstitial cystitis and related diseases. In: Walsh PC, Retik A.B., Stamey TA, Vaughan ED, eds.
Campbell´s Urology. Philadelphia: W.B. Saunders Co., 1998:pp 648.

196. Chancellor MB. 
RTX exotoxins. Urology 2001; 57:106-107.

197. Lazzeri M, Beneforti P, Spinelli M, Zanollo A, Barbagli G, Turini D. 
Intravesical resiniferatoxin for the treatment of hypersensitive disorder: a randomized placebo controlled
study. J Urol 2000; 164:676-679.

198. Silva C, Avelino A, Souto-Moura C, Cruz F. 
A light- and electron-microscopic histopathological study of human bladder mucosa after intravesical
resiniferatoxin application. BJU Int 2001; 88:355-360.

199. Ormond JK. 
Interstitial cystitis. J Urol 1935; 33:576-582.

200. Longacre JJ. 
The treatment of contracted bladder with controlled tidal irrigation. J Urol 1936; 36:25-33.

201. Franksson C. 
Interstitial cystitis: a clinical studie of fifty-nine cases. Acta Chir Scand 1957; 113:51-62.

202. Dunn M, Ramsden PD, Roberts JB, Smith JC, Smith PJ. 
Interstitial cystitis, treated by prolonged bladder distension. Br J Urol 1977; 49:641-645.

203. Helmstein K. 
Treatment of bladder carcinoma by a hydrostatic pressure technique. Report on 43 cases. 
Br J Urol 1972; 44:434-450.

32 FEBRUARY 2003



204. McCahy PJ, Styles RA. 
Prolonged bladder distension: experience in the treatment of detrusor overactivity and interstitial
cystitis. Eur Urol 1995; 28:325-327.

205. Glemain P, Riviere C, Lenormand L, Karam G, Bouchot O, Buzelin JM. 
Prolonged Hydrodistention of the Bladder for Symptomatic Treatment of Interstitial Cystitis: Efficacy at 6
Months and 1 Year. Eur Urol 2002; 41:79-84.

206. Gurpinar T, Wong HY, Griffith DP. 
Electromotive administration of intravesical lidocaine in patients with interstitial cystitis. 
J Endourol 1996; 10:443-447.

207. Rosamilia A, Dwyer PL, Gibson J. 
Electromotive drug administration of lidocaine and dexamethasone followed by cystodistension in women
with interstitial cystitis. Int Urogynecol J Pelvic Floor Dysfunct 1997; 8:142-145.

208. Riedl CR, Knoll M, Plas E, Pfluger H. 
Electromotive drug administration and hydrodistention for the treatment of interstitial cystitis. 
J Endourol 1998; 12:269-272.

209. Kerr WS Jr. 
Interstitial cystitis: treatment by transurethral resection. J Urol 1971; 105:664-666.

210. Fall M. 
Conservative management of chronic interstitial cystitis: transcutaneous electrical nerve stimulation and
transurethral resection. J Urol 1985; 133:774-778.

211. Peeker R, Aldenborg F, Fall M. 
Complete transurethral resection of ulcers in classic interstitial cystitis. 
Int Urogynecol J Pelvic Floor Dysfunct 2000; 11:290-295.

212. Shanberg AM, Baghdassarian R, Tansey LA. 
Treatment of interstitial cystitis with the neodymium-YAG laser. J Urol 1985; 134:885-888.

213. Malloy TR, Shanberg AM. 
Laser therapy for interstitial cystitis. Urol Clin North Am 1994; 21:141-144.

214. Rofeim O, Hom D, Freid RM, Moldwin RM. 
Use of the neodymium: yag laser for interstitial cystitis: a prospective study. J Urol 2001; 166:134-136.

215. Parsons CL, Koprowski PF. 
Interstitial cystitis: successful management by increasing urinary voiding intervals. 
Urology 1991; 37:207-212.

216. Chaiken DC, Blaivas JG, Blaivas ST. 
Behavioral therapy for the treatment of refractory interstitial cystitis. J Urol 1993; 149:1445-1448.

217. Webster DC, Brennan T. 
Use and effectiveness of physical self-care strategies for interstitial cystitis. Nurse Pract 1994; 19:55-61.

218. Rovner E, Propert KJ, Brensinger C, Wein AJ, Foy M, Kirkemo A, Landis JR, Kusek JW, Nyberg LM. 
Treatments used in women with interstitial cystitis: the interstitial cystitis data base (ICDB) study
experience. The Interstitial Cystitis Data Base Study Group. Urology 2000; 56:940-945.

219. Bade JJ, Peeters JM, Mensink HJ. 
Is the diet of patients with interstitial cystitis related to their disease?. Eur Urol 1997; 32:179-183.

220. Osborne JH, Manhattan D, Laumnn B. 
IC and Diet. in: Osborne JH , ed. The Interstitial Cystitis Network Patient Handbook. Vol. Chapter 5.
Santa Rosa, CA, USA: The Interstitial Cystitis Network (www.ic-network.com), 1999:pp 43-62.

221. Gillespie L. 
Metabolic appraisal of the effects of dietary modification on hypersensitive bladder symptoms. 
Br J Urol 1993 ; 72:293-297.

222. Bologna RA, Gomelsky A, Lukban JC, Tu LM, Holzberg AS, Whitmore KE. 
The efficacy of calcium glycerophosphate in the prevention of food-related flares in interstitial cystitis.
Urology 2001; 57:119-120.

223. Chang PL. 
Urodynamic studies in acupuncture for women with frequency, urgency and dysuria. 
J Urol 1988; 140:563-566.

224. Chang PL, Wu CJ, Huang MH. 
Long-term outcome of acupuncture in women with frequency, urgency and dysuria. 
Am J Chin Med 1993; 21:231-236.

225. Zheng H, Wang S, Shang J, Chen G, Huang C, Hong H, Chen S. 
Study on acupuncture and moxibustion therapy for female urethral syndrome. 
J Tradit Chin Med 1998; 18:122-127.

226. Geirsson G, Wang YH, Lindstrom S, Fall M. 

FEBRUARY 2003 33



Traditional acupuncture and electrical stimulation of the posterior tibial nerve. A trial in chronic interstitial
cystitis. Scand J Urol Nephrol 1993; 27:67-70.

227. Lynch DF Jr. 
Empowering the patient: hypnosis in the management of cancer, surgical disease and chronic pain. 
Am J Clin Hypn 1999; 42:122-130.

228. Barber J. 
Incorporating hypnosis in the management of chronic pain. In: Barber J, Adrian C, (eds.). Psychological
Approaches in the Management of Pain. New York: Brunner/Mazel, 1982:pp 60-83.

229. van Ophoven A, Oberpenning F, Hertle L. 
Long-term results of trigone-preserving orthotopic substitution enterocystoplasty for interstitial cystitis.
J Urol 2002; 167:603-607.

230. van Ophoven A, Oberpenning F. 
Surgical therapy of interstitial cystitis. Urologe [A] 2000; 39:548-550.

231. Oberpenning F, van Ophoven A, Hertle L. 
Chronic Interstitial Cystitis. Deutsches Ärzteblatt 2002, 99(4):204-208.

232. Oberpenning F, Van Ophoven A, Hertle L. 
Interstitial cystitis: an update. Curr Opin Urol 2002; 12:321-32.

233. Turner-Warwick R, Ashkan M. 
The functional results of partial, subtotal and total cystoplasty with special reference to
ureterocecocystoplasty, selective sphincterotomy and cystoplasty. Br J Urol 1967; 39:3-12.

234. Freiha FS, Faysal MH, Stamey TA. 
The surgical treatment of intractable interstitial cystitis. J Urol 1980; 123:632-634.

235. Awad SA, Al-Zahrani HM, Gajewski JB, Bourque-Kehoe AA. 
Long-term results and complications of augmentation ileocystoplasty for idiopathic urge incontinence in
women. Br J Urol 1998; 81:569-573.

236. Bruce PT, Buckham GJ, Carden AB, Salvaris M. 
The surgical treatment of chronic interstitial cystitis. Med J Aust 1977; 1:581-582.

237. Christmas TJ, Holmes SA, Hendry WF. 
Bladder replacement by ileocystoplasty: the final treatment for interstitial cystitis. Br J Urol 1996; 78:69-73.

238. Garrelts B von. 
Interstitial cystitis: thirteen patients treated operatively with intestinal bladder substitutes. Acta Chir
Scand 1966; 132:436-443.

239. Guillonneau B, Toussaint B, Bouchot O, Buzelin JM. 
Treatment of interstitial cystitis with sub-trigonal cystectomy and enterocystoplasty. French. 
Prog Urol 1993 ; 3:27-31.

240. Koskela E, Kontturi M. 
Function of the intestinal substituted bladder. Scand J Urol Nephrol 1982; 16:129-133.

241. Shirley SW, Mirelman S. 
Experiences with colocystoplasties, cecocystoplasties and ileocystoplasties in urologic surgery: 40
patients. J Urol 1978; 120:165-168.

242. Webster GD, Maggio MI. 
The management of chronic interstitial cystitis by substitution cystoplasty. J Urol 1989; 141:287-291.

243. Nielsen KK, Kromann-Andersen B, Steven K, Hald T. 
Failure of combined supratrigonal cystectomy and Mainz ileocecocystoplasty in intractable interstitial
cystitis: is histology and mast cell count a reliable predictor for the outcome of surgery?. 
J Urol 1990; 144:255-258; discussion 258-259.

244. Hradec EA. 
Bladder substitution: indications and results in 114 operations. J Urol 1965; 94:406-417.

245. DeJuana CP, Everett JC Jr. 
Interstitial cystitis: experience and review of recent literature. Urology 1977; 10:325-329.

246. Utz DC, Zincke H. 
The masquerade of bladder cancer in situ as interstitial cystitis. J Urol 1974; 111:160-161.

247. Whitmore WF 3d, Gittes RF. 
Reconstruction of the urinary tract by cecal and ileocecal cystoplasty: review of a 15-year experience. 
J Urol 1983; 129:494-498.

248. Kontturi MJ, Hellstrom PA, Tammela TL, Lukkarinen OA. 
Colocystoplasty for the treatment of severe interstitial cystitis. Urol Int 1991; 46:50-54.

249. Seddon JM, Best L, Bruce AW. 
Intestinocystoplasty in treatment of interstitial cystitis. Urology 1977; 10:431-435.

250. Leong CH. 

34 FEBRUARY 2003



Use of the stomach for bladder replacement and urinary diversion. Ann R Coll Surg Engl 1978; 60:283-289.
251. Singla A, Galloway N. 

Early experience with the use of gastric segment in lower urinary tract reconstruction in adult patient
population. Urology 1997; 50:630-635.

252. Dounis A, Gow JG. 
Bladder augmentation-a long-term review. Br J Urol 1979; 51:264-268.

253. Linn JF, Hohenfellner M, Roth S, Dahms SE, Stein R, Hertle L, Thüroff JW, Hohenfellner R. 
Treatment of interstitial cystitis: comparison of subtrigonal and supratrigonal cystectomy combined with
orthotopic bladder substitution. J Urol 1998; 159 :774-778.

254. Bejany DE, Politano VA. 
Ileocolic neobladder in the woman with interstitial cystitis and a small contracted bladder. 
J Urol 1995; 153:42-43 .

255. Nurse DE, McCrae P, Stephenson TP, Mundy AR. 
The problems of substitution cystoplasty. Br J Urol 1988; 61:423-426.

256. Lotenfoe RR, Christie J, Parsons A, Burkett P, Helal M, Lockhart JL. 
Absence of neuropathic pelvic pain and favorable psychological profile in the surgical selection of
patients with disabling interstitial cystitis . J Urol 1995; 154:2039-2042.

257. Hughes OD, Kynaston HG, Jenkins BJ, Stephenson TP, Vaughton KC. 
Substitution cystoplasty for intractable interstitial cystitis. Br J Urol 1995; 76:172-174.

258. Nurse DE, Parry JR, Mundy AR. 
Problems in the surgical treatment of interstitial cystitis. Br J Urol 1991; 68:153-154.

259. Peeker R, Aldenborg F, Fall M. 
The treatment of interstitial cystitis with supratrigonal cystectomy and ileocystoplasty: difference in
outcome between classic and nonulcer disease. Published erratum appears in 
J Urol 1998 Jul;160(1):136. J Urol 1998; 159:1479-82.

260. Gershbaum D, Moldwin R. 
Practice trends for the management of interstitial cystitis. Urology 2001; 57:119.

261. Rouviere H, Delmas A. In: Anatomie humaine (vol 2). Paris, Masson, 1985: 557.
262. Rab M, Ebmer And J, Dellon AL. 

Anatomic variability of the ilioinguinal and genitofemoral nerve: implications for the treatment of groin
pain. Plast Reconstr Surg 2001; 108:1618-23.

263. Rauchenwald M, Desjardins C, Steers WD. 
Autonomic innervation of the testis. Soc Neurosci  1993; 19:509.

264. Ragheb D, Higgins JL Jr. 
Ultrasonography of the scrotum: technique, anatomy, and pathologic entities. 
J Ultrasound Med 2002; 21:171-85.

265. Lapointe SP, Wei DC, Hricak H, Varghese SL, Kogan BA, Baskin LS. 
Magnetic resonance imaging in the evaluation of congenital anomalies of the external genitalia. 
Urology 2001; 58:452-6 .

266. Biggers RD, Soderdahl DW. 
The painful varicocele. Mil Med 1981; 146:440-1.

267. Duchek M, Bergh A, Oberg L. 
Painful testicular lithiasis. Scand J Urol Nephrol Suppl 1991; 138:231-3.

268. Miller FN, Sidhu PS. 
Does testicular microlithiasis matter? A review. Clin Radiol 2002; 57:883-90.

269. Forte A, D’Urso A, Gallinaro LS, Lo Storto G, Bosco MR, Vietri F, Beltrami V. 
Complications of inguinal hernia repair. G Chir 2002; 23: 88-92.

270. McMahon AJ, Buckley J, Taylor A, Lloyd SN, Deane RF, Kirk D. 
Chronic testicular pain following vasectomy. Br J Urol 1992; 69:188-91.

271. Holland JM, Feldman JL, Gilbert HC. 
Phantom orchalgia. J Urol 1994; 152:2291-3.

272. Gozon B, Chu J, Schwartz I. 
Lumbosacral radiculopathic pain presenting as groin and scrotal pain: pain management with twitch-
obtaining intramuscular stimulation. A case report and review of literature. Electromyogr Clin
Neurophysiol 2001; 41:315-8.

273. O’Keefe KP, Skiendzielewski JJ. 
Abdominal aortic aneurysm rupture presenting as testicular pain. Ann Emerg Med 1989; 18:1096-8.

274. Fein JA, Donoghue AJ, Canning DA. 
Constipation as a cause of scrotal pain in children. Am J Emerg Med 2001; 19:290-2.

275. Zorn BH, Watson LR, Steers WD. 

FEBRUARY 2003 35



Nerves from pelvic plexus contribute to chronic orchidalgia. Lancet 1994; 343:1161.
276. Gray CL, Powell CR, Amling CL. 

Outcomes for surgical management of orchalgia in patients with identifiable intrascrotal lesions. 
Eur Urol 2001; 39:455-9.

277. Yaman O, Ozdiler E, Anafarta K, Gogus O. 
Effect of microsurgical subinguinal varicocele ligation to treat pain. Urology 2000; 55:107-8.

278. Padmore DE, Norman RW, Millard OH. 
Analyses of indications for and outcomes of epididymectomy. J Urol 1996; 156:95-6.

279. Sweeney P, Tan J, Butler MR, McDermott TE, Grainger R, Thornhill JA. 
Epididymectomy in the management of intrascrotal disease: a critical reappraisal. 
Br J Urol 1998; 81:753-5.

280. Heidenreich A, Olbert P, Engelmann UH. 
Management of chronic testalgia by microsurgical testicular denervation. Eur Urol 2002; 41:392-7.

281. Choa RG, Swami KS. 
Testicular denervation. A new surgical procedure for intractable testicular pain. Br J Urol 1992; 70:417-9.

282. Huffman JW. 
The detailed anatomy of the paraurethral ducts in the adult human female. 
Am J Obstet Gynec 1948; 55:86-101.

283. Gray RP, Malone-Lee J. 
Review: urinary tract infection in elderly people—time to review management?.  
Age & Ageing 1995; 24:341-5.

284. Pappas PG. 
Laboratory in the diagnosis and management of urinary tract infections. 
Med Clin North Am 1991; 75:313-25.

6. PELVIC PAIN IN GYNAECOLOGICAL PRACTICE
6.1 Introduction
The approach to pelvic pain presenting to the gynaecologist relies upon the same priciples, namely to illucidate
remediable causes and treat them by the most effective therapies in current use. This will then leave 30% (1)
for wich no cause can be found, these patients provide the greatest therapeutic challenge.

6.2 Clinical history
A detailed medical history is an essential starting point because the nature, frequency and site of the pain, as
well as its relationship to precipitating factors and the menstrual cycle, may provide vital clues to the aetiology.

A detailed menstrual and sexual history, including any history of sexually transmitted diseases and
vaginal discharge is mandatory. Discrete inquiry about previous sexual trauma may be appropriate.

6.3 Clinical examination
Abdominal and pelvic examination will exclude any gross pelvic pathology (tumours, scarring and reduced
uterine mobility), as well as demonstrating the site of tenderness if present. Abnormalities in muscle function
should also be sought.

6.3.1 Investigations
Vaginal and endocervical swabs to exclude infection are mandatory, cervical cytology screening is advisable.

Pelvic ultrasound scanning provides further information with regard to pelvic anatomy and pathology.

Laparoscopy is the most useful invasive investigation to exclude gynaecological pathology (2) and to assist in
the differential diagnosis (3).

6.4 Dysmenorrhoea 
Pain in association with menstruation may be primary or secondary.

Primary dysmenorrhoea classically commences with the onset of ovulatory menstrual cycles and tends
to decrease following childbirth (4).

Explanation and reassurance may be helpful, together with the use of simple analgesics progressing to
the use of non-steroidal anti-inflammatory drugs (NSAIDs), which are particularly helpful if they are commenced
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before the onset of menstruation. The efficacy in this condition is probably related to the effects on
prostaglandin synthetase. Suppression of ovulation using the oral contraceptive pill reduces dysmenorrhoea
dramatically in most cases and may be used as a therapeutic test. Because of the chronic nature of the
condition, potentially addictive analgesics should be avoided.

Secondary dysmenorrhoea would suggest the development of a pathological process, and the
exclusion of endometriosis (5) and pelvic infection is essential.

6.5 Infection
A history of possible exposure to infection should be sought and it is mandatory in all cases to obtain swabs to
exclude chlamydia and gonorrhoea, as well as vaginal and genital tract pathogens (6). Patient’s sexual contacts
will need to be traced in all cases with positive cultures. If there is doubt about the diagnosis then laparoscopy
may be of great assistance.

Primary herpes simplex infection may present with severe pain (7) associated with ulcerating lesion and
inflammation, which may lead to urinary retention (8) and require hospitalization and the use of opiates to
actually achieve adequate analgesia.

6.5.1 Treatment
The treatment of infection depends on the causative organisms. Subclinical chlamydial infection may lead to
tubal pathology and screening for this organism in sexually active young women may reduce the incidence of
subsequent subfertility.
Chronic pelvic inflammatory disease is no longer common in developed countries, but still poses a significant
problem with chronic pain in the Third World.

6.6 Endometriosis
The incidence of endometriosis is rising in the developed world. The precise aetiology is still a source of
debate, but an association with nulliparity is well accepted.

The condition may be suspected from a history of secondary dysmenorrhoea and often dyspareunia, as
well as the finding of scarring in the vaginal fornices on vaginal examination, with reduced uterine mobility and
adnexal masses. The most useful diagnostic tool is the laparoscope (9,10).

Endometriotic lesions affecting the urinary bladder or causing ureteric obstructions can occur, as well
as lesions affecting the bowel, which may lead to rectal bleeding in association with menstruation.

6.6.1 Treatment
Analgesics and NSAIDs are helpful in ameliorating the pain at the time of menstruation, as in primary
dysmenorrhoea. Hormone treatment with progestogens or the oral contraceptive pill may halt the progress of
the condition, but are not curative. Luteinizing hormone releasing hormone (LHRH) analogues to create an
artificial menopause will give a temporary respite, but with marked side effects due to the oestrogen deficiency.
These drugs are used in preparation for surgery to improve surgical outcome and reduce surgical
complications.

Surgery for endometriosis is challenging, the extensive removal of all endometriotic lesions is essential.
The best results are achieved laparoscopically, by highly trained and skilled laparoscopic surgeons, in specialist
centres (11). A multidisciplinary team will be required for the treatment of extensive disease, including a pain
management team.

The pain associated with endometriosis is often not proportionate to the extent of the condition and,
even after extensive removal of the lesions and suppression of the condition, the pain may continue.

6.7 Gynaecological malignancy
The spread of gynaecological malignancy of the cervix, uterine body or ovary will lead to pelvic pain depending
on the site of spread. Treatment is of the primary condition, but all physicians dealing with pelvic pain must be
fully aware of the possibility of gynaecological malignancy.

6.8 Injuries related to childbirth
Tissue trauma and soft tissue injuries occurring at the time of childbirth may lead to chronic pelvic pain related
to the site of injury. Dyspareunia is a common problem leading to long-term difficulties with intercourse and
female sexual dysfunction (12). Denervation of the pelvic floor with re-innervation may also lead to dysfunction
and pain.

Vulvar pain and psychosexual problems are discussed extensively in other sections of this text.
Postmenopausal oestrogen deficiency may lead to pain associated with intercourse, which will respond

to hormone replacement therapy.
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6.9 Conclusion
Once all the above conditions have been excluded, the gynaecologist may well be left with patients with
unexplaned pelvic pain. It is, of course, imperative to consider pain associated with the urinary and
gastrointestinal tract at the same time. An example of this is that it is not uncommon to find patients with
bladder pain, presenting with dyspareunia, due to bladder base tenderness. 

Previously pelvic congestion was cited as a course of pelvic pain of unknown aetiology but this
diagnosis is not universally recognised (13,14).

As previously stated in dealing with pelvic pain a multidisciplinary approach taking in to consideration
all possible causes, will yield the best results.
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7. NEUROLOGICAL ASPECTS
7.1 Introduction
It is clearly important for the patient to have been thoroughly examined by a urologist or gynaecologist, and
local pelvic pathology excluded. Once a structural cause has been eliminated, a neurological opinion is often
sought and, again, the prime aim of the neurologist must be to exclude any form of conus or sacral root
pathology. MRI is the investigation of choice to show both neural tissue and surrounding structures.

If all examinations and investigations fail to reveal an abnormality, the diagnosis is likely to be one of the
focal pain syndromes. These are chronic persistent, or recurrent or episodic pains referred to specific pelvic
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organs in the proven absence of infection, malignancy or other obvious pathology (see Table 1). These are well-
recognized conditions, but their pathophysiology is not understood. However, it seems likely that the problems
relate in some way to the combined visceral, autonomic and somatic innervation of the pelvic organs.

7.2 Pudendal nerve entrapment
Chronic compression of the pudendal nerve in the ischiorectal fossa may result in a perineal pain located either
anteriorly in the vagina or vulval region, or posteriorly in the anorectal region. The ICS has used the following
definition “Perineal pain is felt: in the female, between the posterior fourchette (posterior lip of the introitus) and
the anus, and in the male, between the scrotum and the anus” (1).

The pain may include unpleasant sensations of numbness or a burning sensation, and may be
exacerbated by sitting and relieved by standing. Neurological examination of the perineum is normal and, if
tested, the sacral reflexes are present and anal sphincter tone normal. Neurophysiological examination is said
to be helpful is some cases; use of the sacral reflex latency (using electrical stimulation of the dorsal nerve of
the clitoris and recording muscle activity in the perineum) and the pudendal nerve distal motor latency using
the St Marks Stimulator has been recommended. These investigations require specialist neurophysiological
expertise.

Despite these claims, the reality is that pudendal nerve neuropathy is probably only a likely diagnosis if
the pain is unilateral, has a burning quality and is exacerbated by unilateral rectal palpation of the ischial spine,
and the pudendal motor latency is delayed on that side only. However, such cases account for only a small
proportion of all those presenting with perineal pain and the proof of the diagnosis resting on relief of pain
following decompression of the nerve in Alcock’s canal is rarely achieved. The value of the clinical
neurophysiological investigations is debatable; some centres in Europe claim that the investigations have great
sensitivity (1,2), while other centres, which also have a specialized interest in pelvic floor neurophysiology, have
not positively identified any cases.

7.3 Other neurogenic conditions
Other pelvic floor clinical neurophysiological investigations are more helpful in identifying changes of
denervation and reinnervation, and lesions causing such disorders are usually associated with bladder and/or
sexual dysfunction rather than isolated urogenital pain. 

A major defect of the clinical neurophysiological investigations currently available is that they examine
mostly large myelinated nerve fibre function, rather than the unmyelinated and small myelinated fibres, which
subserve autonomic innervation, pelvic organ sensation and pain (3).

7.4 REFERENCES
1. Amarenco G, Kerdraon J. 

Pudendal nerve terminal sensitive latency: technique and normal values. J Urol 1999; 161:103-6.
2. Robert R, Prat-Pradal D, Labat JJ, Bensignor M, Raoul S, Rebai R, Leborgne J. 

Anatomic basis of chronic perineal pain: role of the pudendal nerve. Surg Radiol Anat 1998; 20:93-8.
3. Lee JC, Yang CC, Kromm BG, Berger RE. 

Neurophysiologic testing in chronic pelvic pain syndrome: a pilot study. Urology 2001; 58:246-50.

FEBRUARY 2003 39



8. PELVIC FLOOR FUNCTION AND DYSFUNCTION
8.1 Introduction
The pelvic floor is made up of muscles and fascia. The muscles usually function as a composite, although the
anterior and posterior components may act in isolation. The pelvic floor has three functions: support,
contraction and relaxation. 

8.2 Function
In its resting state, the pelvic floor supports the bladder and the urethra in the anterior compartment, the uterus
and the vagina in the middle compartment and the rectum and the anus in the posterior compartment. The
integrity of the support function depends on the anatomical position of the muscles, on the resting ‘tone’ and
on the integrity of the fascia (1). Like all skeletal muscles, tone is maintained by the efferent nerve fibres, and
may vary with hormonal status (menstrual cycle, pregnancy, and menopause).

The support activated during a rise in intra-abdominal pressure is different from that at rest. When intra-
abdominal pressure rises, the pelvic floor muscles must respond with a contraction occurring simultaneously or
before the pressure rise. The latter is termed an anticipatory ‘response’ or feed-forward loop (2).
Electromyography (EMG) recordings show tonic motor unit activity at rest, with phasic recruitment of large
motor units in response to coughing.

A contraction of the pelvic floor muscles results in an inward movement of the perineum and an upward
movement of the pelvic organs. In many situations, other muscles such as the abdominal muscles, the
adductor muscles and the gluteal muscles are also contracting. There are two types of contraction that can be
distinguished: a voluntary contraction resulting from impulses arising in the cerebral cortex; and a reflex
contraction. These contractions not only maintain support of the pelvic organs, they close the urethra, anus
and vagina, thus avoiding loss of urine or stool, and affording women a defensive mechanism. Additionally,
detrusor inhibition occurs in parallel with pelvic floor muscle contraction.

A contraction of the pelvic floor muscles must have sufficient strength. Strength results from muscle
capacity and neurogenic drive, reflected in the frequency of excitation and the number of activated motor units.
Increase of muscle strength is achieved through the recruitment of more motor units. A contraction must be
rapidly effective and remain so for a certain period (endurance).

Contractions of the pelvic floor play an important role in sexual function. During the arousal phase,
pelvic floor muscle contractions are used to increase vasocongestion. During the last phase of the sexual
response cycle, a series of involuntary contractions is associated with the physical sensations of orgasm (3).

Pelvic floor muscle relaxation results in a decrease or termination of the squeezing of the urethra, vagina
and anus. The perineum and the pelvic organs return to their anatomical resting position. Pelvic floor muscle
relaxation is the result of inhibition of tonically active motor units. Relaxation of the pelvic floor muscles is
needed for voiding, defecation and for sexual intercourse. 

8.3 Dysfunction
Dysfunction of the pelvic floor can mean overactivity or underactivity. When the pelvic floor is underactive, it
means that muscles do not contract when they need to. In practice, this leads to incontinence of urine or stool.
It may also diminish the ability to postpone voiding or give rise to pelvic organ prolapse. Overactivity of the
pelvic floor means that the pelvic floor muscles do not relax when they should. During voiding and defecation,
the outflow resistance is too high resulting in low flow rates and constipation (4). Another consequence of
overactivity is dyspareunia.

Overactivity tends to develop over a protracted period, with the causes proving diverse. Some
professions, notably people working in restaurants, cab drivers and school teachers are at increased risk for
developing an overactive pelvic floor: They all share the problem of limited access to a toilet on demand.
Voiding is postponed by contraction of the pelvic floor muscles. When they do eventually void, detrusor power
is lacking, they resort to abdominal straining which results, through the guarding reflex, in contraction of the
pelvic muscles (5).

An overactive pelvic floor will cause pain. The mechanism has only partly been elucidated (6). A muscle
that is continuously contracting will ache. Nerves and vessels that pass through  the pelvic floor may be
compressed, as is the pudendal nerve in Alcock’s canal, or obstructed as are the vessels to the penis and
scrotum. Both mechanisms lead to pelvic pain. A contracting pelvic floor will increase afferent input to the
sacral spinal cord, the pons and the cerebral cortex. In response, the central nervous system may modify
efferent signals to the pelvis. This change in efferent activity may aggravate the situation further (7). 

8.4 Therapy
Treating pelvic floor overactivity should be considered in the management of chronic pelvic pain (8). There are a
number of methods, usually taught by physiotherapists, which can be used to improve the function and
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coordination of this muscle group. In this context, normal function can be restored by coordinating muscle
activity with respiration (contract with expiration and relax with inspiration).

8.5 REFERENCES
1. Olsen AL, Smith VJ, Bergstrom JO, Colling JC, Clark AL. 

Epidemiology of surgically managed pelvic organ prolapse and urinary incontinence. 
Obstet Gynecol 1997; 89:501-6.

2. Constantinou CE, Govan DE. 
Spatial distribution and timing of transmitted and reflexly generated urethral pressures in healthy
women. J Urol 1982; 127:964-9.

3. Epstein M. 
Physiology of sexual function in women. In: Epstein M, ed. Clinics in obstetrics and gynaecology.
London : WB Saunders Co., 1980:pp 7.

4. Kaplan SA, Santarosa RP, D’Alisera PM, Fay BJ, Ikeguchi EF, Hendricks J, Klein L, Te AE. 
Pseudodyssynergia (contraction of the external sphincter during voiding) misdiagnosed as chronic
nonbacterial prostatitis and the role of biofeedback as a therapeutic option. J Urol 1997; 157:2234-7.

5. Messelink EJ. 
The overactive bladder and the role of the pelvic floor muscles. BJU Int 1999; 83 Suppl 2:31-5.

6. Howard FM. 
Pelvic Floor Pain Syndrome.  In: Howard FM, ed. Pelvic Pain. Diagnosis and management. 
Philadelphia: Lippincott Williams & Wilkins., 2000:pp 429-32.

7. Zermann DH, Ishigooka M, Doggweiler R, Schmidt RA. 
Chronic prostatitis: A Myofascial Pain Syndrome? Infect Urol 1999; 12:84-86.

8. Glazer HI, Rodke G, Swencionis C, Hertz R, Young AW. 
Treatment of vulvar vestibulitis syndrome with electromyographic biofeedback of pelvic floor
musculature. J Reprod Med 1995; 40:283-90.

9. PSYCHOLOGICAL FACTORS IN CHRONIC 
PELVIC PAIN

9.1 Introduction
The function of pain, particularly acute pain, is to demand the cessation of further damage. This is especially
true for acute pain. When pain persists after the nociceptive stimulus has ceased or the damage has healed, it
loses its function. Chronic non-malignant pelvic pain is an example of purposeless pain, which disrupts daily
life. A purely somatic approach is not adequate to understanding this situation. Drawing on the gate control
theory of Melzack and Wall (1), modern pain research has shown that the perception of pain is modulated by
cognitive and psychological processes, which are an integral part of pain processing.

The IASP states that “Pain is an unpleasant subjective, sensory and emotional experience and each
individual learns the application of the word through experiences related to injury in early life” (2). Pain is an
experience that is more complex than pure nociception.

9.2 Models of pain
9.2.1 Biomedical model
In the biomedical model, pain is described as a symptom of tissue damage. Nociceptive signals are transmitted
to the central nervous system. Pain is a pure sensory input to the brain that signals danger because of damage.
Treatment consists of blocking the signals, or repairing the damaged tissue.

9.2.2 Psychodynamic model
In the psychodynamic model, like in the biomedical model, pain is seen as the result of underlying pathology,
but the cause is psychological. Pain is the expression of an intrapersonal conflict or emotional trauma.
Treatment consists of finding the source and reliving causative events of the past.

9.2.3 Biopsychosocial model
The biopsychosocial model is based on the theory that natural processes occur in a system that includes the
soma, psyche and social circumstances of the patient. Items of particular significance in this theory include the
biomedical factors of somatic trauma, pain as described by the patient and the sociological impediments of life
(3). Psychosocial risk factors, such as fear, focus of attention and negative mood states, play a role in the
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experience of the pain. Like other emotional experiences, pain has three ways to express itself.

9.2.4 Motoric pain behaviour
Pain behaviour is important because it is a means of communication. Demonstrating pain has positive
consequences, such as avoiding the imperatives of work, and thereby diminishing pain. A partner or caregiver
may pay more attention to the victim when pain is communicated. In this context, purposeless interventions
such as repeated diagnostic tests and alterations to medication, prevent patients distancing themselves from
the pain. This is called operant conditioning, which results in persistence of pain behaviour after resolution of
the cause (4).

9.2.5 Cognitive processes 
Pain captures the attention strongly, thereby deferring other cognitive activities (5). At the same time, attention
to the pain increases the experience of pain. The strength of the attention for the pain depends on the thoughts
patients have about the seriousness of the pain. The word “catastrophysing” is used to categorize thinking
such as: “Pain is the worst thing that can happen to me” or “The doctor says he couldn’t find anything wrong;
maybe he doesn’t want to say how bad the situation is”. Another important cognitive process is called self-
efficacy. This term is used to indicate the confidence patients have in their abilities to perform a specific tasks.
It depends on the task in hand. Self-efficacy when asked to relax the pelvic floor muscle can be different from
that when asked to contract these muscles. The relationship between the self-efficacy and task performance is
stronger than between the pain and performance.

9.2.6 Psychophysiological reactivity
In threatening situations, the body is prepared for flight or fight. The muscles are active in this reaction and, if
prolonged, this muscle activity will lead to pain. Stress and threatening circumstances explain situations
associated with increased muscle activity such as in the pelvic floor. Repetition of stressful situations, even just
thoughts of a situation, can lead to a chronic overactivity of the muscles and this overactivity will worsen pain.
EMG of the back muscles while assessing stress factors showed that EMG activity was increased in a group
with pain compared with controls (6). 

9.3 Chronic pelvic pain in a biopsychosocial model
Pelvic floor overactivity is a major factor contributing to chronic pelvic pain. The dysfunction of the pelvic floor
muscles can have different origins:
1. conditions affecting structures of the pelvic floor (prostatitis, cystitis, proctitis, vulvo-vestibulitis) 
2. behavioural factors (dysfunctional voiding)
3. traumatic experiences (physical or sexual abuse or affective deprivation).

In most cases, the cycle starts with increased muscle tension. In the last two categories, psychological
mechanisms play an important role. Muscle contraction can function as a defence against traumatic events
remembered from earlier life. Pelvic floor muscle overactivity will lead to several symptoms including pain. The
pain causes anxiety and distress, which aggravates the muscle contraction. When there is a history of abuse,
memories of the traumatic experiences may provoke the pain (7). Conversely, the pain may evoke distressing
memories. Chronic pelvic pain may be an allegorical method of describing chronic psychological pain and may
act as a defence or coping mechanism in the face of painful, emotional memories (8). 

9.4 Psychiatric disorders
There is little published on mental disorders and chronic pelvic pain, but some aspects are covered.

9.4.1 Somatoform pain disorders 
Somatization and somatoform disorders are characterized by the presence of physical symptoms that are not
fully accounted for by a general medical condition, the effect of a substance, or mental disorder, yet suggest
the presence of a medical condition and cause clinically significant distress or impairment (9). Somatization is
an avoiding coping strategy. Childhood physical abuse is strongly associated with later somatization. Chronic
pelvic pain can be one of the symptoms present in somatoform disorders (10).

9.4.2 Depression 
Depression is a state of significantly decreased emotional, psychological and social functioning, with
neurovegetative symptoms, lasting at least 2 weeks (9). Anger, fear and hopelessness become turned upon the
self. Comorbidity of depression and chronic pelvic pain can have a lifetime incidence as high as 65%
compared with only 25% in the general female population (11). In a study of 72 patients with chronic pelvic
pain, 51% had clinical depression and 72% had sleeping disorders. A subclinical depression is often
overlooked and this can worsen or prolong chronic pelvic pain (12). In a study of men, it was concluded that
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depression and psychosocial distress are common in patients with chronic prostatitis (13).

9.5 Abuse and chronic pelvic pain
Physical and sexual abuse are serious problems, which can happen during childhood, adulthood or both. Many
studies have been carried out to elucidate the relationship between chronic pelvic pain and abuse. For a long
period, the overall assumption was that sexually abused children or adults would be prone to developing
chronic pelvic pain. Current data do not, however, support this, although there are some relationships. There is
an association between chronic pelvic pain and major abuse, sexual or physical. Victims of both types of
abuse, especially during childhood, seem particularly at risk of pelvic pain. The greater the magnitude of the
abuse, the stronger the correlation with chronic pelvic pain (14,15). A recent article reported on a prospective
investigation into the relationship between abuse and chronic pelvic pain. The conclusions of this study were
that physically and sexually abused individuals were not at risk for increased pain symptoms. The relationship
between childhood victimization and pain symptoms is less straightforward than previously thought (16). When
no reasons for chronic pelvic have been found, it is important to ask about physical and sexual abuse when
taking the history, because of the consequences for the therapy chosen. On the other hand, it is important to
note that chronic pelvic pain should not be used to stigmatize patients as being abused.

Chronic pelvic pain patients with a history of abuse have higher dissociation and somatization scores
on psychological tests. Childhood physical abuse is strongly related to later somatization, as may sexual abuse
(17). Dissociation is a way of splitting memories of frightening experiences from consciousness. It is the victim’s
attempt to escape what is inescapable. 
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10. GENERAL TREATMENT OF CHRONIC PELVIC 
PAIN

10.1 Analgesia
10.1.1 Non-acidic antipyretic analgesics
Paracetamol is the main representative of this group. It has antipyretic activity and is a simple analgesic. There
is very little evidence about its role in chronic pelvic pain. Further studies need to be considered (1,2).
Paracetamol should be considered for mild pain.

10.1.2 Acidic antipyretic analgesics
The classical NSAIDs fall into this group and include salicylic acid. They are known to act on the
cyclooxygenase (COX) enzyme. The early NSAIDs tended to have little selectivity for COX2 over COX1, and are
therefore said to be associated with more side effects than the newer, COX2 selective inhibitors. The COX1
enzyme is mainly involved in normal ‘housekeeping’ functions, such as mediating gastric mucosal integrity, and
renal and platelet function. Blocking the COX1 enzyme is the cause of the platelet, gastric and renal
complications that can occur with NSAIDs. It has been suggested that the COX2 enzyme is inducible as a
result of tissue damage, and that it is the main enzyme involved in inflammation and peripheral sensitization of
nociceptors. As a result, the analgesic efficacy of COX2 selective drugs should be as good as that of the non-
selective drugs. This, however, has recently been disputed (3-7).

There is very little evidence for a role of NSAIDs in the management of chronic pelvic pain and even less
evidence for a role for the COX2 selective drugs. Most of the analgesic studies have investigated
dysmenorrhoea in which NSAIDs have been found to be superior to placebo and possibly paracetamol (1,8).

For practical purposes the NSAIDs may be divided into:
1. non-selective, low potency (e.g. salicylic acid, ibuprofen, mefenamic acid)
2. non-selective, high potency (e.g. ketoprofen, diclofenac, ketorolac)
3. COX2 selective drugs (e.g. rofecoxib, celecoxib, etoricoxib).

10.1.3 Guidelines for use

Non-selective, low potency NSAIDs should be used in the first instance. They are most likely to be of help if
there is an inflammatory component to the pain. More potent NSAIDs should be reserved for those
conditions in which the low potency drugs have been tried and failed to produce significant benefit. COX2
selective drugs may be used as an alternative to the non-selective drugs where there is an increased risk of
gastric complications, such as in patients over 65 years of age, patients receiving prolonged therapy at high
dose, patients taking medications that may also induce gastrointestinal bleeding, or patients with a previous
history of gastrointestinal problems. NSAIDs should be taken with food. Consideration must be given to the
use of gastric protective agents

The benefits of the NSAIDs must be demonstrated to outweigh the risks. All NSAIDs are
contraindicated in active gastrointestinal ulceration/bleeding and renal disease. They may seriously
exacerbate asthma and produce fluid retention. 
Even if stronger analgesics such as opioids are added, the NSAIDs can be continued as they are likely to
have a synergistic action improving pain control above and beyond that obtained with opioids alone (9).

10.1.4 Opioids
There is now a general acceptance that opioids have a role in the management of chronic non-malignant pain
(10). The use of opioids in urogenital pain is poorly defined. The following guidelines are suggested.
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10.1.5 General guidelines for the use of opioids in chronic/non-acute urogenital pain

1. All other reasonable treatments must have been tried and failed. 
2. The decision to instigate long-term opioid therapy should be made by an appropriately trained

specialist in consultation with another physician (preferably the patient’s family doctor). 
3. Where there is a history or suspicion of drug abuse, a psychiatrist or psychologist with an interest in

pain management and drug addiction should be involved.
4. The patient should undergo a trial of opioids. This may be an intravenous (10) or oral trial (11).
5. The dose required needs to be calculated by careful titration.
6. The patient should be made aware (and possibly give written consent):

I. that opioids are strong drugs and associated with addiction and dependency
II. the opioids will normally only be prescribed from one source (preferably the family doctor)
III. the drugs will be prescribed for fixed periods of time and a new prescription will not be available until
the end of that period
IV. the patient will be subjected to spot urine and possibly blood checks to ensure that the drug is being
taken as prescribed and that non-prescribed drugs are not being taken
V. inappropriate aggressive behaviour associated with demanding the drug will not be accepted
VI. hospital specialist review will normally occur at least once a year 
VII. the patient may be requested to attend a psychiatric/psychology review
VIII. failure to comply with the above may result in the patient being referred to a drug dependency
agency and the use of therapeutic, analgesic opioids being stopped. 

7. Morphine is the first-line drug, unless there are contraindications to morphine or special indications for
another drug. The drug should be prescribed in a slow release/modified release form. Short-acting
preparations are undesirable and should be avoided where possible. Parenteral dosing is undesirable
and should be avoided where possible. 

Morphine. There is no compelling evidence that one opiate is better than an other (12). Morphine is the
traditional gold standard. In an acute situation, the daily morphine requirement may be calculated by titration of
the drug with progressively increasing doses of 4-hourly rapid-release morphine. However, in most cases,
starting with a low dose of slow-release morphine and confining the increments to occur at intervals of no less
than 3 days to 1 week is adequate. 

Diamorphine is not generally available orally, because of its high first-pass metabolism within the liver. It should
not be used routinely for long term pain management in patients with chronic/non-acute pain.

A Fentanyl patch is used when oral absorption is restricted or when the patient suffers with nausea and
vomiting. Patches are generally changed every 72 hours. The problem with the currently available patches is
that the dosing increments between patches are large. Care needs to be exercised when increments in dose
are undertaken.

Methadone is a strong analgesic which has a long track record (13). It may have a useful role in the
management of urogenital pain, though there is very little science to support this. Methadone has the tendency
to accumulate with repeated dosing and cause delayed respiratory arrest. Therefore, whereas it may be a very
useful drug, it should only be prescribed by a practitioner familiar with its use as an analgesic (11). Methadone
as an analgesic is usually prescribed 6 hourly as its analgesic action is relatively short-lived compared with the
longer benefits seen by using the drug in drug addiction.

Pethidine 100 mg i.m. is about as effective as tramadol 100 mg i.m. (14) or morphine 10 mg i.m. Its oral
bioavailability is, however, poor. Pethidine has a short duration of action and is therefore not an ideal drug for
use in chronic/non-acute pain. Frequent administration may result in the accumulation of norpethidine, which is
associated with a tendency to epileptic seizures (15,16). Serious drug interactions can occur in patients taking
pethidine with selective and non-selective monoamine-oxidase inhibitors, or serotonin reuptake inhibitors. The
result may be cerebral excitation and hyperpyrexia. Pethidine should not be used routinely in non-acute/chronic
pain (17).

Other opioids. Oxycodone and hydromorphone are now both available as slow/modified-release preparations.
They may be useful for opiate rotation if side effects or tolerance is a problem. They are powerful opioids.
Phenazocine is effective in severe pain. It may be administered sublingually if nausea and vomiting are a
problem.
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Buprenorphine and pentazocine both have agonist and antagonist properties and can induce withdrawal
symptoms in patients used to opioids. Naloxone may only partly reverse respiratory depression. Buprenorphine
topical patches are now available.

Codeine and dihydrocodeine are effective for the relief of mild-to-moderate pain. However,
dihydrocodeine is a drug that is frequently abused.

10.1.6 Opioid-like agents
Tramadol produces analgesia by two mechanisms: an opioid effect; and an enhancement of serotoninergic and
adrenergic pathways (18,19). It has fewer of the typical opioid side effects (notably, less respiratory depression,
less constipation and less addiction potential).

10.1.7 Neuropathic analgesics
Tricyclic antidepressants. Once again, there is very little evidence available in humans (20,21,22). A study in
cats does suggest that tricyclics may have a role in the management of cystitis (23). Most of the studies involve
neuropathic pain. If there is a suggestion of nerve injury or central sensitization, the algorithm outlined in Figure
4 should be considered.

McQuay and Moore (12) reviewed those studies in which tricyclics had been investigated in neuropathic
pain. They concluded that tricyclics have a definite analgesic effect compared with placebo: 30% of patients
should obtain more than 50% pain relief; 30% will have minor adverse effects; and 4% will have to stop
treatment because of side effects. Tricyclics are said to work in doses that are too low to affect mood. They
may work by increasing levels of nortriptyline or serotonin. They also have actions at sodium channels. 

Serotonin reuptake inhibitors. McQuay and Moore (12) conclude that selective serotonin reuptake inhibitors are
less effective for the management of pain. Fluoxetine can increase plasma levels of amitriptyline and induce
toxicity, therefore care must be exercised if the drugs are combined.

Anticonvulsants have been used in the management of pain for many years. Carbamazepine is one of the few
effective interventions for trigeminal neuralgia (12). However carbamazepine has significant side effects and is
often poorly tolerated. Phenytoin or valproate have been used instead. Gabapentin has recently been
introduced for pain management. It is said to have fewer side effects and in certain countries is now licensed
for use in chronic neuropathic pain. It is said to produce a more natural sleep state at night than the
antidepressants (24,25). Many practitioners would no longer countenance the use of carbamazepine in pain
management because of its potentially serious side effects. Carbamazepine has still been left in the guidelines
(Figure 5) in view of its low cost.

Whereas there is little evidence to support the use of anticonvulsants in the management of
genitourinary pain, they should be considered if there is a suggestion of neuropathic pain or central
sensitization (26,27).

N-methyl-D-aspartate (NMDA) antagonists. The NMDA receptor channel complex is known to be an important
channel for the development and maintenance of chronic pain. It is felt to be particularly important when there
is evidence of central sensitization and opioid tolerance (28).

Ketamine has been used as a general anaesthetic for over 30 years. It has also been used as an
intravenous analgesic in burns units, and accident and emergency units. Ketamine is thought to act primarily at
the NMDA receptor, though it may also have actions at sodium channels, as well as opioid (kappa and mu)
receptors (29).

Ketamine has been shown in both human and animal models of neuropathic pain to reduce central
sensitization and wind-up (29-31). These are the phenomena that alter signal transmission within the nervous
system so that non-painful stimuli may become painful (allodynia) and pain from a painful stimulus is magnified
(hyperalgesia). 

Ketamine has been found to be useful in a number of chronic pain states including: peripheral neuropathies
with allodynia, stump and phantom pain, central pain, and cancer-related pain with and without a neurological
component (32). Difficult urogenital pains may therefore be helped by ketamine if there is evidence of nerve injury or
central sensitization (33-36). Ketamine may be useful in opioid-resistant pain in which it may restore the opioid
dose-response curve towards normal (33,37). Ketamine may also be useful in intractable pelvic cancer pain.

Oral ketamine has a bioavailability of about 17%. A test dose given by intravenous infusion is a quick
way of establishing whether oral ketamine may be viable (11). Certain chronic pain patients, especially patients
with cancer pain, may be sent home with either a subcutaneous or intravenous infusion of ketamine. Ketamine
is a street drug of addiction and great care must be exercised if a patient is to be managed at home on
parenteral ketamine. Ketamine should only be used by an experienced practitioner trained in its use.
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Sodium channel blockade. In a significant number of patients with urogenital pain, nerve injury and neuropathic
changes are thought to play a role. These may be associated with a reduction of some sodium channels and
the development of novel sodium channels. There is also a change in the distribution of these channels (cell
body, dendrites and tips of injured axons). The consequences of these changes are that injured afferents
become prone to generating more prolonged and higher frequency discharges. The refractory period is
reduced. These changes in the characteristics of sodium channels are thought to underlie the mechanisms of
mechanosensitivity, thermosensitivity and chemosensitivity (38). They may be involved in some of the visceral
hyperalgesias.

In animal models of neuropathic pain, low doses of the sodium channel blocker lidocaine, have been
demonstrated to reduce spontaneous neuronal firing in a selective manner that does not block normal axonal
firing (39,40). Human studies have demonstrated that low plasma doses of lidocaine reduce neuropathic pain
and sensory phenomena, such as allodynia, without any effect on nociceptive pain (41). Nociceptive pain may
be reduced with intravenous lidocaine, but only with high doses.

A positive lidocaine challenge may be followed by repeated infusions of lidocaine, benefit from a single
infusion may last for many months. A role for the oral analogue, mexiletine, may also be defined (42), though, a
positive response to intravenous lidocaine does not always indicate that mexiletine will work. 

An intravenous lidocaine trial is indicated in patients with neuropathic pain and pain in which there is a
suggestion of central sensitization, such as some of the visceral pains with referred muscle hyperalgesia and
cutaneous hypersensitivity (43-45). Details of the protocols for intravenous lidocaine infusions can be obtained
from the literature (11). Infusions should only be performed by practitioners trained in the appropriate skill.
Examples of infusions used are:

1. The bolus regimen - lidocaine 1 mg/kg given as a slow bolus over 3 minutes and then repeated after 15
minutes up to three times (a maximum of 4 mg/kg over 60 minutes).

2. Short infusion regimen - lidocaine 3 mg/kg over 1 hour using an infusion pump.
3. 4-hour infusion - lidocaine 2 mg/kg over 4 hours by infusion pump.
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Figure 4 
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Figure 5
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10.3 Nerve blocks
The domain of neural blockade for pain management usually lies with the Consultant in Pain Medicine with an
anaesthetic background. Whole texts have been written on the techniques employed. Individual specialists
involved in neural blockade must be well versed in the assessment of the patient, the indications for specific
procedures, and the general and specific risks associated with the procedures, as well as possible advantages.

Procedures may be performed for diagnostic reasons, therapeutic benefit or possibly both. Diagnostic
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blocks can be difficult to interpret and a clear understanding of the multiple mechanisms by which a block may
work must be understood. Temporary but consistent responses to nerve blocks may lead a specialist to
proceed with a neurolytic block. However, neurolytic blocks are rarely indicated for a benign process, and to
proceed with one may produce disastrous results. The evidence is not strong (1-5), but suggests that:

1. peripheral nerve blocks, such as ilioinguinal/iliohypogastric/genitofemoral, may be useful in neuropathic
pain associated with nerve damage, such as following hernia repairs

2. blocks around the spermatic cord may be useful diagnostically prior to testicular denervation
3. lumbar (L1) sympathetic blocks may be helpful in the management of testicular pain and possibly other

pelvic conditions with afferents passing to the L1 level
4. pudendal nerve blocks may be useful in the management of pudendal nerve injury and possibly pelvic

floor muscle spasm
5. pre-sacral blocks may have a role in the management of pelvic pathology, particularly cancer pain
6. sacral root nerve blocks may be helpful in the diagnosis of those conditions that might respond to

sacral root stimulation.

10.4 TENS
The rationale of surface electrical nerve stimulation to relieve pain is by stimulating myelinated afferents and
thereby activating segmental inhibitory circuits. Urinary frequency may also be reduced. The favoured
explanation of TENS draws on the gate-control theory (6). Nevertheless, it may directly elicit reflex effects and
influence autonomous functions. For example, relaxation of the bronchial muscles (7), the coronary arteries (8)
and the urinary bladder have been observed in response to TENS (9).

TENS involves the use of a pulse generator with amplifier and electrodes. The pulses may be delivered
continuously or as trains of varying duration. Continuous stimulation seems to be preferable when treating pain.
The stimulation pulses may have different properties. Square-wave pulses, being notably effective in activating
the nerve fibres, are most frequently used. Biphasic pulses are preferable since the zero net charge flow of this
pulse helps to reduce electrochemical reactions at the electrode contact sites. Nevertheless, technical
simplification has led to the use of unipolar rectangular pulses in many devices, apparently with few
complications. The stimulus intensity required to activate a peripheral nerve varies with the pulse duration. In
terms of charge transfer for a threshold effect, short pulses (0.1 ms) are most effective, but at the expense of
higher pulse amplitudes (10). For most applications of nerve stimulation, the pulse frequency is a crucial
variable. The frequencies used during TENS vary widely, from 1 Hz to 100 Hz. There are no systematic
evaluation data to guide optimal electrical settings for TENS in urological practice. 

Standard electrodes are made of carbon rubber. These are strong, flexible, durable and cheap, but must
be attached by adhesive tape. Self-adhesive electrodes have been developed. These are especially
advantageous for people with sensitive skin, but they are expensive. The size of the electrode has a bearing on
the current density - a minimum of 4 cm2 has been recommended for TENS (11). The electrode-skin impedance
should be reduced by application of a generous layer of electrolyte gel to promote good contact under the
entire electrode. 

The stimulus intensity required to elicit sensory appreciation varies between  individuals. The maximum
tolerable intensity just below pain threshold should be used. While it is plausible that electrode positioning will
affect the result of treatment, this property has not been evaluated. In IC, suprapubic (12,13), vaginal-anal (9,14)
and tibial nerve sites (15,16) have been tested, all with some success.

Counselling of the patient before the start of the treatment is necessary. A specially trained nurse with
the time necessary to communicate the technical instructions is a good option. The patient should be confident
with the feeling of strong stimulation and view self-treatment without fear. The induction time for TENS to
produce analgesia varies widely. The effect is cumulative. Since onset and progression are usually rather slow
in IC, the standard recommendation so far has been 0.5-2 hours treatment twice daily. The duration of an
individual treatment session depends on the severity of pain. 

10.4.1 Results of suprapubic TENS in IC
Sixty patients, 33 with classic IC and 27 with non-ulcer disease, were treated by suprapubic TENS (11). The
electrodes were positioned 10-15 cm apart immediately above the pubic symphysis. They were attached by a
long strip of adhesive tape going half way round the body to enable the patient to be ambulant during
stimulation. Follow-up ranged from 9 months to 17 years.

Patients who responded reported more marked effects on bladder pain than on micturition frequency.
Nine patients with classic IC had remission of symptoms after treatment of more than 1 year. However, all but
one of these patients had to use the devices intermittently to stay free of symptoms. 

Another nine patients experienced adequate pain relief with daily treatments, but could not stop TENS
without recurrence of symptoms. Nine patients had only a moderate palliation and abandoned the treatment.
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The remaining six patients reported no symptom improvement at all. Thus, 54% of the patients with classic IC
were helped by the treatment.

The outcome of TENS was less favourable in non-ulcer IC. Of 27 patients (mean age at diagnosis 37
years, one male), four reported remission of pain and urinary frequency and three adequate pain palliation, but
persisting voiding frequency during continuing TENS. Five had moderate effect and 15 no pain relief at all.
Thus, only 26% of the patients with non-ulcer IC benefited from the treatment.

The present experience of electrical stimulation in IC is based on open studies and patients. There are
difficulties in designing controlled studies of TENS, since the treatment is based on administration of
stimulation of high intensity, at specific sites, over a very long period of time. It is not possible to measure pain
precisely. Therefore, it is difficult to assess the efficacy of TENS in IC with accuracy. A number of controlled
studies of postoperative pain have shown TENS to be superior to sham stimulation (17). TENS has been shown
to reduce the amount of halothane required to maintain adequate anaesthesia during hand surgery in
unconscious patients in whom psychological influences have been eliminated (18). The beneficial effect of
TENS on classic IC clearly exceeds the level of the placebo effect observed in drug studies of IC (54% versus
13-20%) (19,20). 

10.5 Sacral neuromodulation in pelvic pain syndromes
Sacral neuromodulation has been shown to have benefits in patients with refractory motor urge incontinence
(21,22), urinary retention, and chronic pelvic pain (23-25). Neuropathic pain and complex regional pain
syndromes may also be treated successfully with neurostimulation applied to dorsal columns and peripheral
nerves (26). The mechanisms of action are the subject of hypotheses which include:

1. blocking of pain transmission by direct effects in the spinothalamic tracts
2. activation of descending inhibitory pathways
3. effects on central sympathetic systems
4. segmental inhibition through coarse fibre activation and brain stem loops
5. inhibition by increasing gamma-aminobutyric acid levels in the dorsal horn
6. thalamocortical mechanisms masking the nociceptive input (26,27). 

It must be emphasized that the body of experimental data supporting any particular hypothetical mechanism is
sparse.

Sacral root neuromodulation was introduced in the mid-1980s as a means of regaining bladder control
in the face of disturbed function (28). Based on the neurophysiology of the bladder and urethra, it is a minimally
invasive tool that bridges the gap between conservative options and invasive surgical procedures. The data on
clinical applications are drawn exclusively from observational studies.

Sacral root neuromodulation draws on the observation that electrical stimulation of sacral nerves
modulates neural reflexes of the pelvis (29). Acceptable application of the stimuli is the challenge.
Neurostimulation of S3 or S4 sacral nerves using a transforamenal approach is emerging as a viable option for
patients with refractory urinary voiding disorders. 

Recently, sacral neuromodulation has also been investigated in IC. In an initial report on six patients
(30), percutaneous neurostimulation significantly improved frequency, pain and urgency towards normal values,
while urinary markers for IC were normalized. Maher (31) reported a favourable response with significant
improvement in pelvic pain, daytime frequency, nocturia, urgency and voided volume in 15 women with IC. 

Because pelvic pain syndromes are viewed as a manifestation of disturbed neural function, patients
with refractory pelvic floor dysfunction and pelvic pain have been treated with sacral neuromodulation and
benefit has been reported (32). Sacral neuromodulation for chronic pelvic pain is the beneficiary of promising
data from pilot studies, such that prospective, placebo-controlled studies are justified.
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11. LIST OF ABBREVIATIONS
ABP Acute Bacterial Prostatitis
BCG Bacillus Calmette-Guérin
CBP Chronic Bacterial Prostatitis
CFU Colony-forming units
COX Cyclooxygenase
CPP(S) Chronic pelvic pain (syndrome)
CPSI Chronic Prostatitis Symptom Index
DMSO Dimethyl sulphoxide
EMDA Electromotive drug administration
EMG Electromyography
EPS Expresscol Prostatic Secretions
GAG Glycosaminoglycan
GI Gastrointestinal
GPSS Giessen Prostatitis Symptom Score
IASP International Association for the Study of Pain
IC Interstitial cystitis
ICA Interstitial Cystitis Association
ICDB Interstitial Cystitis Data Base
ICS International Continence Society 
IL Interleukin
IPSS International Prostate Symptom Score
ISSVD International Society for the Study of Vulvovaginal Disease
Nd-YAG Neodymium-yttrium-aluminium-garnet
NIDDK National Institute of Diabetes and Digestive and Kidney Diseases
NIH National Institutes of Health
NMDA N-methyl-D-aspartate
NSAID Non-steroidal anti-inflammatory drugs
PCR Polymerase chain reaction
PMN Polymorphonuclear
PPS Pentosanpolysulphate
PUGO IASP special interest group, Pain of Urogenital Origin
RTX Resiniferatoxin
SPIN Specialists in Pain International Network
TENS Trancutaneous electrical nerve stimulation
TUR Transurethral resection
VB3 Post-prostatic massage urine
WBC White Blood Cells
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