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 I
nterstitial cystitis is a chronic condi-
tion characterized by painful symp-
toms including dysuria, pelvic pain, 
and dyspareunia. Urinary urgency and 

frequency are also typical. Interstitial cystitis 
mainly affects women. Expert opinion in the 
United States and Europe is that it should be 
considered with painful bladder as one syn-
drome, interstitial cystitis/painful bladder 
syndrome. According to the National Insti-
tutes of Health–National Institute of Diabetes 
and Digestive and Kidney Diseases (NIDDK), 
an estimated 1.2 million women and 82,000 
men in the United States have interstitial  
cystitis/painful bladder syndrome.1

Pathophysiology
The etiology of interstitial cystitis/painful 
bladder syndrome is unknown and is likely 
variable. Although the pathophysiology 
has not been fully elucidated, the previous 
decade has seen advances in our understand-
ing of the pathophysiologic processes, which 
has led in turn to the development of new 
approaches to diagnosis and treatment. The 
common denominator in interstitial cystitis/
painful bladder syndrome is damage to the 
urothelium, which normally acts as a bar-
rier against insults to the bladder.2,3 Various 
structural and molecular abnormalities can 

alter urothelial permeability and trigger the 
pathogenesis of interstitial cystitis/painful 
bladder syndrome.4 The mucous layer pro-
duced by the urothelium provides a shield 
against noxious solutes present in the urine.2 
The anionic mucus regulates the permeation 
of cationic solutes into the bladder intersti-
tium, especially potassium, which is nor-
mally present in urine at levels that are toxic 
to the bladder interstitium.2,5

Damaged urothelium produces cytokines 
that activate mast cells in the interstitium.6,7 
The diffusion of excess potassium into the 
bladder interstitium through a defective 
urothelium also triggers mast cell activa-
tion.6 The activation of mast cells results in 
a cycle of neuronal hyperexcitability lead-
ing to secretion of neurotransmitters and 
triggering further mast cell stimulation and 
degranulation. This process appears to con-
tribute to the chronic pain, urgency, and fre-
quency experienced by patients.5,6

Several painful pelvic processes in men 
and women have demonstrated relationships 
to abnormalities in the urothelium, includ-
ing chronic urethritis, chronic prostatitis, 
and chronic pelvic pain. On this basis, one 
expert has proposed renaming the group of 
conditions as lower urinary dysfunctional 
epithelium.2,3

Interstitial cystitis/painful bladder syndrome affects more than 1 million persons in the United States, but the cause 
remains unknown. Most patients with interstitial cystitis/painful bladder syndrome are women with symptoms of 
suprapubic pelvic and/or genital area pain, dyspareunia, urinary urgency and frequency, and nocturia. It is impor-
tant to exclude other conditions such as infections. Tests and tools commonly used to diagnose interstitial cystitis/
painful bladder syndrome include specific questionnaires developed to assess the condition, the potassium sensi-
tivity test, the anesthetic bladder challenge, and cystoscopy with hydrodistension. Treatment options include oral 
medications, intravesical instillations, and dietary changes and supplements. Oral medications include pentosan 
polysulfate sodium, antihistamines, tricyclic antidepressants, and immune modulators. Intravesical medications 
include dimethyl sulfoxide, pentosan polysulfate sodium, and heparin. Pentosan polysulfate sodium is the only oral 
therapy and dimethyl sulfoxide is the only intravesical therapy with U.S. Food and Drug Administration approval 
for the treatment of interstitial cystitis/painful bladder syndrome. To date, clinical trials of individual therapies have 
been limited in size, quality, and duration of follow-up. Studies of combination or multimodal therapies are lacking. 
(Am Fam Physician. 2011;83(10):1175-1181. Copyright © 2011 American Academy of Family Physicians.)

▲

 Patient information: 
A handout on intersti-
tial cystitis is available 
at http://familydoctor.
org/717.xml.
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cial use of one individual user of the Web site. All other rights reserved. Contact copyrights@aafp.org for copyright questions and/or permission requests.
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Diagnosis
There is no reference standard test for the 
diagnosis of interstitial cystitis/painful blad-
der syndrome. Adding to the complexity of 
diagnosis, numerous conditions have over-
lapping symptoms.8-10 In the mid-1980s, the 
NIDDK published criteria for the diagnosis 
of interstitial cystitis for use in the research 
setting. These were adopted for clinical diag-
nosis purposes, but more recent consensus 
conferences have agreed that they are too 
restrictive for clinical use.8,10,11 The NIDDK 
criteria were based mainly on cystoscopic 
findings of glomerulations and Hunner 
ulcers, now thought to represent severe dis-
ease. The differential diagnosis of interstitial 
cystitis/painful bladder syndrome is shown 
in Table 1.

CLINICAL PRESENTATION AND HISTORY

The symptoms of interstitial cystitis/painful  
bladder syndrome often mimic urinary tract 
infection, but cultures are negative.8 Com-
mon signs and symptoms are listed in Table 2, 
as well as other conditions that may be sug-
gested. When interstitial cystitis/painful 
bladder syndrome is clinically suspected, 
patients should be asked about suprapubic 
pain; urinary frequency; urgency; noctu-
ria; and pain of the pelvis, perineum, labia, 
vagina, or urethra. Physicians should also 
ask female patients about exacerbations 
related to the menstrual cycle and sexual 
intercourse.8-10

There are two symptom screening ques-
tionnaires available for use in office prac-
tice11: the O’Leary-Sant Symptom and 
Problem Index10 (Figure 112) and the Pel-
vic Pain and Urgency/Frequency Symp-
tom Scale (PUF).8,10 The former has been 
evaluated in a sample of more than 1,000 
unselected women presenting to their pri-
mary care physician; 1.1 percent had a score 
of 7 or higher, and 0.6 percent had a score of 
12 or higher, consistent with severe intersti-
tial cystitis/painful bladder syndrome.13 The 
PUF score correlates with a positive potas-
sium sensitivity test in women and men.14,15 
Because there is no reference standard 
test, the accuracy of these scores cannot be 
reported.

Table 2. Signs and Symptoms of Interstitial Cystitis/
Painful Bladder Syndrome

 Sign/symptom Conditions suggested by sign or symptom

Signs

Lateral and anterior 
vaginal wall tenderness

Interstitial cystitis, pelvic floor muscle 
dysfunction (vaginismus), myalgia

Pain with speculum 
examination

Interstitial cystitis, vaginismus

Rectal spasms or pain with 
digital rectal examination

Pelvic inflammatory disease, interstitial 
cystitis, endometriosis

Suprapubic tenderness Interstitial cystitis, trigonitis, UTI

Tenderness in groin Femoral hernia, lymphadenopathy

Tenderness on bimanual 
pelvic examination

Pelvic adhesions, endometriosis, previous 
salpingitis, pelvic inflammatory disease, 
UTI, interstitial cystitis

Symptoms

Dyspareunia Endometriosis, urethritis, interstitial cystitis, 
pelvic relaxation, pelvic floor tension myalgia, 
pelvic adhesions, fixed uterine retroversion, 
bowel disease, psychiatric disorder

Nocturia UTI, interstitial cystitis, overactive bladder

Pain or discomfort in the 
pelvis, perineum, labia, 
vagina, or urethra

UTI, interstitial cystitis, endometriosis, 
conversion disorder/somatization disorder, 
irritable bowel syndrome, inflammatory 
bowel disease, radiation cystitis, previous 
sexual abuse, psychiatric disorder

Premenstrual flares Endometriosis, interstitial cystitis

Urinary frequency UTI, interstitial cystitis

Urinary urgency UTI, interstitial cystitis, overactive bladder

UTI = urinary tract infection.

Table 1. Differential Diagnosis of Interstitial Cystitis/
Painful Bladder Syndrome*

Carcinoma in situ

Infection

Common intestinal bacteria

Chlamydia trachomatis

Mycoplasma, Ureaplasma,  
Corynebacterium species

Candida species

Mycobacterium tuberculosis

Herpes simplex virus and  
human papillomavirus

Radiation and chemotherapy

*—Listed in descending order of importance. 

Bladder neck obstruction

Bladder stone

Lower ureteral stone

Ureteral diverticulum

Urogenital prolapse

Genital cancers

Incomplete voiding

Overactive bladder

Pudendal nerve entrapment

Pelvic floor muscle–related pain
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PHYSICAL EXAMINATION

The examination should include a bimanual 
pelvic examination in women and digital rectal 
examination in men. Examination of patients 
with interstitial cystitis/painful bladder  
syndrome may reveal pelvic floor spasms, 
rectal spasms, or suprapubic tenderness.8-10 

In women, anterior vaginal wall and bladder 
base tenderness may be present.

LABORATORY TESTING

Urinalysis and urine culture should be per-
formed to exclude bacterial infections and 
other abnormalities.10,16

Interstitial Cystitis Symptom and Problem Questionnaire

To help your physician determine if you have interstitial cystitis, please put a check mark next to the 
most appropriate response to each of the questions below. Then add up the numbers to the left of the 
check marks and write the total below.

Symptom index

During the past month:

Q1.  How often have you felt the strong need  
to urinate with little or no warning?

0. ❏ Not at all.

1. ❏ Less than 1 time in 5.

2. ❏ Less than half the time.

3. ❏ About half the time.

4. ❏ More than half the time.

5. ❏ Almost always.

Q2.  Have you had to urinate less than two hours 
after you finished urinating?

0. ❏ Not at all.

1. ❏ Less than 1 time in 5.

2. ❏ Less than half the time.

3. ❏ About half the time.

4. ❏ More than half the time.

5. ❏ Almost always.

Q3.  How often did you most typically get up  
at night to urinate?

0. ❏ None.

1. ❏ Once.

2. ❏ Two times.

3. ❏ Three times.

4. ❏ Four times.

5. ❏ Five or more times.

Q4.  Have you experienced pain or burning  
in your bladder?

0. ❏ Not at all.

2. ❏ A few times.

3. ❏ Almost always.

4. ❏ Fairly often.

5. ❏ Usually.

Add the numeric values of the checked entries; 
total score:  __________

Problem index

During the past month, how much has each of the 
following been a problem for you?

Q1. Frequent urination during the day?

0. ❏ No problem.

1. ❏ Very small problem.

2. ❏ Small problem.

3. ❏ Medium problem.

4. ❏ Big problem.

Q2. Getting up at night to urinate?

0. ❏ No problem.

1. ❏ Very small problem.

2. ❏ Small problem.

3. ❏ Medium problem.

4. ❏ Big problem.

Q3. Need to urinate with little warning?

0. ❏ No problem.

1. ❏ Very small problem.

2. ❏ Small problem.

3. ❏ Medium problem.

4. ❏ Big problem.

Q4.  Burning, pain, discomfort, or pressure in your 
bladder?

0. ❏ No problem.

1. ❏ Very small problem.

2. ❏ Small problem.

3. ❏ Medium problem.

4. ❏ Big problem.

Add the numeric values of the checked entries; 
total score:  __________

Figure 1. O’Leary-Sant Symptom and Problem Index. A total score (symptom + problem index) 
greater than 6 suggests that interstitial cystitis/painful bladder syndrome is possible, and a 
score greater than 12 is strong evidence in favor of the diagnosis. 

Adapted with permission from O’Leary MP, Sant GR, Fowler FJ Jr, Whitmore KE, Spolarich-Kroll J. The interstitial cystitis 
symptom index and problem index. Urology. 1997;49(5A suppl):62.
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Intravesical Potassium Sensitivity Test. The 
potassium sensitivity test is widely used to 
aid in the diagnosis of interstitial cystitis/
painful bladder syndrome, although it is 
not universally accepted.8 It is based on the 
hypothesis that an abnormally permeable 
urothelium allows diffusion of potassium 

into the bladder wall, where it causes char-
acteristic symptoms8,17,18 (Figure 2 9,19). The 
potassium sensitivity test is a relatively non-
invasive office-based procedure and can be 
performed by physicians other than urolo-
gists.8,20 False-positive results are possible 
with other types of cystitis, such as bacte-
rial and radiation cystitis.19,21 False-negative 
results may occur with use of pain medica-
tions, and in very severe or mild disease.8,22

Anesthetic Bladder Challenge. An anes-
thetic solution such as buffered lidocaine 
(Xylocaine) can be instilled in a symptom-
atic patient. Pain relief suggests that the 
bladder is the source of the pain.10 An anes-
thetic solution also can be administered 
after a positive potassium sensitivity test to 
hasten pain resolution.

Other Urologic Testing. Cystoscopy with 
hydrodistension under anesthesia has been 
widely used for diagnosis of interstitial  
cystitis/painful bladder syndrome based on 
the 1987 NIDDK diagnostic criteria.23 How-
ever, lack of evidence has led to consensus that 
it is not needed to confirm the diagnosis.10,24 
Direct visualization of the urothelium may 
be useful to document bladder inflamma-
tion and disease severity.8,10 Hydrodistension 
can aid in the evaluation of maximal bladder 
capacity (about 1,150 mL in healthy adults). 
Small bladder capacity occurs in severe inter-
stitial cystitis/painful bladder syndrome, but 
may be near normal in patients with mild to 
moderate cases. Cystoscopy with hydrodis-
tension carries the risk of urethral tears and, 
rarely, bladder perforations.8

Bladder biopsies are not performed rou-
tinely in the United States, although they are 
widely used to diagnose interstitial cystitis/
painful bladder syndrome in Europe.8,10,11 
Biopsy may be useful to exclude a specific 
diagnosis such as carcinoma in situ.11 Uro-
dynamics are not required but may help dif-
ferentiate interstitial cystitis/painful bladder 
syndrome from detrusor overactivity.

Treatment Options
A wide array of treatment options exist for 
interstitial cystitis/painful bladder syn-
drome, although well-designed clinical trials 
to evaluate effectiveness are largely lacking.25 

Administering the Potassium Sensitivity Test

Figure 2. Potassium sensitivity test.19 The bladder is instilled with two 
separate intravesical solutions, one containing 40 mL of sterile water 
and one containing 40 mL of potassium chloride (40 mEq per 100 mL 
of water). After three to five minutes, patients are asked to rate their 
individual response to water and potassium and also to compare the 
two. Urgency, pain symptoms, or both are interpreted to indicate 
damaged urothelium.

Adapted with permission from Parsons CL. Diagnosing chronic pelvic pain of bladder origin. 
J Reprod Med. 2004;49(3 suppl):239, with additional information from reference 19.

Solution 1

40 mL water

Slowly instill over two 
to three minutes

Solution 3

Instill therapeutic solution with:

Heparin, 40,000 U

2% lidocaine (Xylocaine), 8 to 10 mL

8.4% sodium bicarbonate, 4 mL

Immediate pain

Rank urgency (0 to 5)

Rank pain (0 to 5)

No immediate reaction

Allow to remain 
five minutes

Rank urgency (0 to 5)

Rank pain (0 to 5)

Drain bladder

Insert #10 French 
pediatric feeding tube

Drain bladder

NOTE: Test is positive if solution 
2 has a rating of 2 or higher 
for pain or urgency, and solu-
tion 2 is rated worse than 
solution 1 (water).

The common denominator 
in interstitial cystitis/painful 
bladder syndrome is damage 
to the urothelium, which nor-
mally acts as a barrier against 
insults to the bladder.

There is no reference standard 
test for the diagnosis of inter-
stitial cystitis/painful bladder 
syndrome.

It is important to set realistic 
goals and expectations with 
patients being treated for 
interstitial cystitis/painful blad-
der syndrome because indi-
vidual responses vary.

Solution 2

40 mL of 40 mEq potassium 
chloride per 100 mL water 

Drain bladder

Drain bladder and wash 
with 60 mL water
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Multimodal therapy that includes pentosan 
polysulfate sodium (Elmiron), a tricyclic 
antidepressant, and an antihistamine is a 
relatively new approach to symptom relief 
based on advances in understanding of the 
complementary pathophysiologic mecha-
nisms, but it remains to be evaluated in 
well-designed clinical effectiveness trials 25,26 
(Table 3 25). It is important to set realistic 
goals and expectations with patients because 
individual responses vary and the evidence 
base is weak.

ORAL THERAPIES

Pentosan polysulfate sodium is the only oral 
therapy approved by the U.S. Food and Drug 
Administration (FDA) for the treatment 
of interstitial cystitis.25 It was approved in 
1996 and is thought to repair the urothe-
lium. Amitriptyline and hydroxyzine (Vis-
taril) are inexpensive generic medications 
that also may be used.25 A small randomized 
controlled trial (RCT) of four months’ dura-
tion supports the effectiveness of amitrip-
tyline to reduce symptoms.26 Another small 
RCT demonstrated that oral cimetidine 
(Tagamet) significantly improved symptoms 
of suprapubic pain and nocturia.27 Limited 
and uncontrolled studies show pain reduc-
tion associated with use of prednisone. 

Other medications that have been tried in 
the treatment of interstitial cystitis/painful 
bladder syndrome include cyclosporine A 
(Sandimmune), doxycycline, urinary anes-
thetic (phenazopyridine [Pyridium]), alpha 
blockers, benzodiazepines, muscle relaxants, 
and narcotics.25,28 Oral cyclosporine has 
been used to treat interstitial cystitis/painful  
bladder syndrome based on the finding of 
autoantibodies to the urothelium in some 
patients. Clinically significant improve-
ments were observed, including increased 
bladder capacity and consequently decreased 
urinary frequency, but these were in an 
uncontrolled study.28 

INTRAVESICAL THERAPIES

A Cochrane review 29 of intravesical thera-
pies identified nine RCTs using six agents 
and including 616 participants. The therapies 
identified were dimethyl sulfoxide, pentosan 

polysulfate sodium, oxybutynin (Ditropan 
XL), bacille Calmette-Guérin (BCG), resinif-
eratoxin, and alkalinization of the urine. The 
authors concluded that the evidence was too 
limited to draw any firm conclusions. They 
noted that BCG and oxybutynin seemed 
most promising and were fairly well toler-
ated, whereas resiniferatoxin was associated 
with increased pain. Despite limited clinical 
trial data, dimethyl sulfoxide is the only FDA-
approved intravesical agent to treat pain-
ful symptoms of interstitial cystitis/painful  
bladder syndrome. It is a weakly acidic solvent 
with anti-inflammatory, analgesic, muscle-
relaxant, collagen-degrading, and bacterio-
static properties.16,25,30 Traditionally, irrigation 
with 50% dimethyl sulfoxide solution is 
used for six to eight weeks to relieve moder-
ate to severe painful symptoms of interstitial  
cystitis/painful bladder syndrome.16,25 
Women can be taught to self-catheterize and 
instill premixed solutions at home.

Pentosan polysulfate sodium can also be 
used in bladder instillations. A small double-
blind, placebo-controlled trial including 41 
women demonstrated that the combination 
of oral and intravesical pentosan polysulfate 
sodium resulted in significant improvement 
in moderate to severe interstitial cystitis/
painful bladder syndrome versus placebo as 
measured by the O’Leary-Sant Symptom and 
Problem Index and health-related quality-of-
life measures.30 Alternatively, some experts 
recommend intravesical heparin.25

Intravesical hyaluronic acid is a natural 
proteoglycan used in Europe and Canada 

Table 3. Multimodal Therapy for Interstitial Cystitis

Agent/dosage Intended effect

Pentosan polysulfate sodium (Elmiron), 300 to  
400 mg per day divided into two to three doses 

Restore epithelial 
function

Hydroxyzine (Vistaril), 10 to 25 mg per day  
at bedtime

Control mast cell 
degranulation

Amitriptyline or nortriptyline (Pamelor),  
10 to 50 mg per day at bedtime

Inhibit neural 
activation

Adapted with permission from Moldwin RM, Evans RJ, Stanford EJ, Rosenberg MT. 
Rational approaches to the treatment of patients with interstitial cystitis. Urology. 
2007;69(4 suppl):74.
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for the treatment of interstitial cystitis/ 
painful bladder syndrome, but it is not 
approved for this use in the United States 
because supporting clinical trial data were 
lacking.25,29 An uncontrolled European trial 
demonstrated that intravesical hyaluronic 
acid treatments in combination with chon-
droitin sulfate led to markedly decreased 
pain and urgency at 12 weeks.31

OTHER ADJUNCTIVE THERAPIES

Sacral nerve stimulation may be effective 
in addressing the frequency associated with 
interstitial cystitis/painful bladder syn-
drome, but not for pain relief, and it is not 
FDA-approved for this purpose.3 A small ran-
domized crossover trial demonstrated better 
symptom relief with pudendal nerve stimu-
lation than with sacral nerve stimulation.32

Certain dietary products including, but 
not limited to, coffee, alcoholic beverages, 
citrus fruits, tomatoes, carbonated drinks, 
and spicy food have been associated with 
exacerbation of symptoms of interstitial  
cystitis/painful bladder syndrome by patient 
survey.33 A trial of elimination of such foods 
may be worthwhile, but this has not been 
rigorously studied.25

Physical therapy may be used in select 
cases of interstitial cystitis/painful blad-
der syndrome, especially for treatment of 

associated pelvic floor muscle spasm. Chon-
droitin sulfate and quercetin are postulated 
to inhibit mast cell degranulation and were 
associated with symptom reduction when 
used together in an open-label study.34,35 
However, RCT data are needed to verify this 
finding. They are available over the counter 
as dietary supplements alone and in combi-
nation. Cystectomy with urinary diversion is 
a treatment of last resort.36
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