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Although interstitial cystitis (IC) occurs 
in the absence of urinary tract infection 
or malignancy, some pathology may 
become apparent during cystoscopy 
with hydrodistention. Potential findings 
include:
(A) �glomerulations, or hemorrhages of 

the bladder mucosa 
(B) damage to the urothelium
(C) �Hunner’s ulcer, a defect of the 

urothelium that is pathognomonic 
for IC but uncommon.
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CASE  A complex presentation, a deferred 
diagnosis
J. M. is a 25-year-old white nulliparous woman 

who visits our office reporting pelvic pain. She 

says the pain began when she was 16 years old, 

when she was taken to the emergency room for 

what was thought to be appendicitis. There, she 

was given a diagnosis of acute, severe cystitis.

Several months later, J. M. began experi-

encing dysmenorrhea and was given an addi-

tional diagnosis of endometriosis, for which 

she was treated both medically and surgically. 

By the time she visits our office, J. M.’s 

pain has become a daily occurrence that 

ranges in intensity from 1 to 10 on the numeri-

cal rating scale (10, most severe). The pain is 

mostly localized to the right lower quadrant 

(RLQ) and is exacerbated by menses and 

intercourse. She reports mild urinary urgency, 

voiding every 5 to 6 hours, and one to two epi-

sodes of nocturia daily. She has no gastroin-

testinal symptoms. 

We identify four active myofascial trig-

ger points in the RLQ, as well as uterine and 

adnexal tenderness upon examination. A diag-

nostic laparoscopy and histology confirm endo-

metriosis, but only three lesions are observed. 

After the operation, J. M. is given 5 mg of 

norethindrone acetate daily to ease the pain 

that is thought to arise from her endometrio-

sis. Because the pain persists, we add injec-

tions of 0.25% bupivacaine at the myofascial 

trigger points every 4 to 6 weeks. Her pain 

diminishes for as long as 6 weeks after each 

injection.

Fifteen months after the laparoscopy, J.M. 

complains of the need to void every 2 hours 

because of discomfort and pain and continued 

nocturia. This time, she experiences no pain at 

the trigger points, but her bladder is exquisitely 

tender upon palpation. We order urinalysis and 
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Interstitial cystitis 
and painful bladder  
syndrome occur in 
the absence of uri-
nary tract infection 
or other pathology  
such as bladder 
carcinoma or cystitis 
induced by radiation 
or medication

culture, both of which are negative. A potassium 

sensitivity test is markedly positive, however, 

confirming the suspected diagnosis of intersti-

tial cystitis and painful bladder syndrome.

Could this diagnosis have been made earlier?

J. M. is a real patient in our clinical prac-
tice. Her case illustrates the challenges 
a gynecologist faces in diagnosing 

chronic pelvic pain. In retrospect, it is appar-
ent that endometriosis was not a major gen-
erator of her pain. Instead, abdominal wall 
myofascial pain syndrome and interstitial 
cystitis and painful bladder syndrome (IC/
PBS) were the major generators. Although 
her myofascial pain appeared to respond to 
treatment with bupivacaine, she began to 
clearly manifest symptoms of IC/PBS. 

This article describes the often-thorny 
diagnosis of IC/PBS and discusses the theo-
ries that have been proposed to explain the 
syndrome. In Part 2 of this article, the many 
components of management are discussed.

Early diagnosis and treatment appear to 
improve the response to treatment and pre-
vent progression to severe disease. Because 
the gynecologist is the physician who com-
monly sees women at the onset of chronic 
pelvic pain, he or she is ideally positioned to 
diagnose this disorder early in its course.

What is IC/PBS?
This disorder consists of pelvic pain, pressure, 
or discomfort related to the bladder and as-
sociated with a persistent urge to void. It oc-
curs in the absence of urinary tract infection 
or other pathology such as bladder carcinoma 
or cystitis induced by radiation or medication. 

The term interstitial cystitis appears to 
have originated with New York gynecologist 
Alexander Johnston Chalmers Skene in 1887. 
Traditionally, interstitial cystitis was diag-
nosed only in severe cases in which bladder 
capacity was greatly reduced and Hunner’s 
ulcer, a fissuring of the bladder mucosa, was 
present at cystoscopy.1

In 1978, Messing and Stamey broad-
ened the diagnosis of IC to include glo-
merulations at cystoscopy (Figure 1, page 

41).2 It is now clear that the bladder can be 
a source of pelvic pain without these clini-
cal findings. As a result, nomenclature has 
become confusing. Terms in current use 
include painful bladder syndrome, blad-
der pain syndrome, interstitial cystitis, and 
a combination of these names. Confusing 
matters further is the fact that these terms 
are not always used interchangeably.

Despite controversy over nomenclature 
and diagnostic criteria, there is no uncer-
tainty that the lives of women who have IC/
PBS are significantly altered by the disease. 
It adversely affects leisure activity, family re-
lationships, and travel in 70% to 94% of pa-
tients.3 Suicidal thoughts are three to four 
times more likely in women who have IC/
PBS than in the general population. Quality 
of life is markedly decreased across all do-
mains, and depressive symptoms are much 
more common in women who have IC/PBS 
than in the general population.4

IC/PBS appears to affect women more 
often than men, and it is a frequent diagnosis 
among women who have chronic pelvic pain. 
For example, in a primary care population of 
women 15 to 73 years old who had chronic 
pelvic pain, about 30% were determined to 
have pain of urologic origin.5 It has been sug-
gested, based on symptoms of urgency-fre-
quency and a positive potassium sensitivity 
test, that approximately 85% of women who 
see a gynecologist for chronic pelvic pain 
have IC/PBS in addition to or instead of a gy-
necologic diagnosis.6 Among women given a 
diagnosis of endometriosis, 35% to 90% have 
been found to have IC/PBS as well.

Two screening tools may aid 
the diagnosis 
IC/PBS is a clinical diagnosis, based on 
symptoms and signs. Although some contro-
versy surrounds this statement, there is no 
question that we lack a gold-standard test to 
reliably make the diagnosis. 

Two screening instruments are com-
monly used to identify patients in whom 
IC/PBS should be considered. One is the 
O’Leary-Sant questionnaire (TABLE 1), which 
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About 90%  
of patients who have 
interstitial cystitis 
and painful bladder 
syndrome have only 
one symptom in the 
beginning

incorporates two scales:
•	 the IC Symptom Index (ICSI) 
•	 the IC Problem Index (ICPI).

The O’Leary-Sant questionnaire was not 
designed specifically to diagnose IC/PBS but 
to aid in its evaluation and management and 
to facilitate clinical research. 

The other questionnaire useful in 
screening for IC/PBS is the Pelvic Pain and 
Urgency/Frequency Symptom Scale, or PUF 
questionnaire (TABLE 2). This tool has been 
validated using test-retest evaluation in pa-
tients who have interstitial cystitis according 
to criteria developed by the National Insti-
tute of Diabetes and Digestive and Kidney 
Diseases; it also has been validated among a 
control group of patients. 

In a busy gynecologic practice, routine 
use of one of these questionnaires can great-
ly facilitate identification of patients who 
may have IC/PBS.

Diagnosis can be 
straightforward—but often it isn’t
In many patients, diagnosis of IC/PBS is 
straightforward, with classic findings:

•	 pelvic pain
•	 �urinary frequency (voiding every 1 or 2 

hours)
•	 �discomfort or increased pain (as op-

posed to a fear of losing urine) leading to 
urinary urge

•	 �significant tenderness during single- 
digit palpation of the bladder at the time 
of pelvic examination

•	 nocturia in many cases. 
Be aware that diagnosis can be more 

challenging when the patient is in the early 
course of the disease. About 90% of patients 
who have IC/PBS have only one symptom in 
the beginning—fewer than 10% experience 
the simultaneous onset of urgency, frequen-
cy, nocturia, and pain. The mean time from 
development of the initial symptom until 
manifestation of all symptoms ranges from 
2 to 5 years.7 In about one third of patients, 
the initial symptom is urinary frequency and 
urgency preceding the onset of pain—but 
almost equal numbers of patients develop 

pelvic pain as a solitary symptom before the 
onset of any urinary symptoms.

Complicating matters is the fact that 
symptoms are often episodic early in the 
course of the disease. The episodic nature 
of symptoms often leads to multiple misdi-
agnoses such as urinary tract infection and 
recurrent or chronic cystitis. A history of em-
piric treatment of recurrent urinary tract in-
fection without documentation of a positive 
culture is common in women who have IC/
PBS. A patient who has early interstitial cys-
titis may respond to antibiotic treatment due 
to the natural waxing and waning of symp-
toms, the placebo effect, or an increase in 
fluid intake that usually accompanies antibi-
otic usage (dilute urine is less irritating to the 
bladder). Awareness of the possibility of IC/
PBS in these patients is essential if diagnosis 
is to be made as early as possible. 

Dyspareunia is another common symp-
tom in patients who have IC/PBS. Pain 
during intercourse appears to arise from ten-
derness in the pelvic floor muscles as well as 
the bladder. It may also occur upon vaginal 
entry due to associated vulvar vestibulitis.8 In 
postmenopausal women, vulvovaginal atro-
phy may contribute to dyspareunia as well.

Also consider IC/PBS when a patient 
continues to experience pelvic pain after 
treatment of endometriosis or after hysterec-
tomy. In one study, 80% of women who had 
persistent chronic pelvic pain after hysterec-
tomy had interstitial cystitis.9 Among women 
who have endometriosis, we have found that 
35% have IC/PBS (unpublished data). Chung 
reported that 85% of women who have endo-
metriosis also have IC/PBS.10

Which diagnostic studies  
are useful?
To some extent, IC/PBS is a diagnosis of ex-
clusion, as other possible causes of pelvic 
pain, urinary frequency, urinary urgency, 
and nocturia must be excluded. Urinalysis 
and urine culture are essential tests in the 
evaluation of women suspected of having in-
terstitial cystitis. Urinary tract infection must 
be excluded with a negative urine culture. continued on page 41
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If a patient has hematuria, urine cytology 
or cystoscopy is recommended to exclude 
malignancy. Urine cytology or cystoscopy is 
also recommended if the patient has a histo-
ry of smoking (because of the strong associa-
tion between bladder cancer and smoking) 
or is older than 50 years. 

Some experts still insist that cystoscopic 
hydrodistention is necessary. Cystoscopy 
with hydrodistention under general or region-
al anesthesia has long been considered the 
“gold standard” diagnostic test for IC. Identi-
fication of a Hunner ulcer is pathognomonic, 
but it is an uncommon finding and one usu-
ally discovered only in advanced cases. More 
often, cystoscopy with hydrodistention in a 
patient who has IC reveals glomerulations, 
which are mucosal hemorrhages that exhibit 
a characteristic appearance upon second fill-
ing of the bladder (Figure 1). 

The value of cystoscopy has recently 
been questioned because at least 10% of 
patients who have clear clinical evidence of 
interstitial cystitis have normal findings at 
the time of cystoscopic hydrodistention.11 

Glomerulations have also been observed in 
asymptomatic patients after hydrodistention 
with as much as 950 mL of water. In at least 
one published study, glomerulations did not 
distinguish patients who had a clinical diag-
nosis of IC from asymptomatic women.12 

The potassium sensitivity (Parsons) 
test (PST) may be a useful diagnostic test for 
IC. It is based on the concept that patients 
who have the disease have a defective urothe-
lium that allows cations to penetrate the blad-
der wall and depolarize the sensory C-fibers, 
generating lower urinary tract symptoms.13 
An alternative explanation for this test may 
be that it identifies patients who have a hyper-
algesic or allodynic bladder, whether or not 
there is a defect in the urothelium.

The test is performed by instilling 40 mL 
of sterile water into the bladder for 5 minutes. 
The patient is then asked to rate any change 
in urgency and pain over baseline levels. The 
water is drained and 40 mL of a 0.4-molar so-
lution of potassium chloride (40 mEq in 100 
mL of water), containing a total of 16 mEq 
of potassium chloride, are instilled into the 

bladder for 5 minutes. The patient is again 
asked to rate any change in urgency and pain 
over baseline levels. The test is positive when 
the patient reports a change of two points or 
more on the pain or urgency scale after in-
stillation of potassium chloride solution. 

The PST is negative in 96% of normal 
controls and positive in 70% to 80% of pa-
tients who have IC.14 Patients who have ra-
diation cystitis or bacterial cystitis also have 
a positive response to the PST. Sensitivity of 
the test may decrease if the patient has re-
cently been treated for IC, especially if the 
therapy involved dimethylsulfoxide (DMSO) 
or instillation of an anesthetic. 

The PST can trigger the flare of severe 
symptoms in patients who have IC, so all 
women who have a positive test should re-
ceive a “rescue cocktail” after the potassium 
chloride solution is drained. Two of the most 
common rescue solutions are:

•	 �20,000 U of heparin mixed with 20 mL of 
1% lidocaine

•	 �a 15-mL mixture of 40,000 U of heparin, 
8 mL of 2% lidocaine, and 3 mL of 8.4% 
sodium bicarbonate.

The rescue cocktail usually reverses the urgen-

FIGURE 1  Glomerulations are a common finding

Cystoscopy with hydrodistention often, but not always, reveals glomerulations 
(mucosal hemorrhages) in a patient who has interstitial cystitis.



Some data suggest  
that nonpelvic 
syndromes, such 
as fibromyalgia and 
migraine, can lead to 
central or peripheral 
sensitization that 
results in interstitial 
cystitis
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Origins of interstitial cystitis are hazy, but two theories dominate

Although the cause of interstitial cystitis is unknown, two main theories have developed to 
explain it. The popular, single end-organ theory, illustrated by the pathway with red arrows in 
Figure 2, below, holds that an injury or insult to the bladder is the cause. When that injury fails 
to heal completely, the glycosaminoglycan layer of the bladder is left with a defect, allowing 
leakage of urinary components, such as potassium, into the mucosa and submucosa. This 
leakage triggers an inflammatory reaction and activates nociceptors in the bladder, including 
nociceptors that do not usually respond to bladder distention and stimulation (so-called silent 
nociceptors). Activation of these nociceptors generates allodynia in the bladder, meaning that 
normal distention of the bladder becomes painful. 

There is evidence that other pathways also lead to IC/PBS, as illustrated by the blue, 
bidirectional arrows. Other generators of pelvic pain, both visceral and somatic, can neuro-
logically activate bladder nociceptors at the central level, creating “crosstalk” and leading to 
bladder pain and IC/PBS. In such cases, antidromic transmission (efferent transmission in 
afferent nerves) can lead to neurogenic bladder inflammation and contribute further to pelvic 
pain. Examples of pelvic pain syndromes thought to have links to IC/PBS include endometrio-
sis, irritable bowel syndrome, and pelvic floor tension myalgia. 

In addition, there is evidence that nonpelvic syndromes, such as fibromyalgia and migraine, 
can lead to central or peripheral sensitization that results in IC/PBS. That is, sensitization leads 
to chronic bladder pain from injury or stimulation that would otherwise not cause pain. 

As these theories suggest, it is likely that more than one disease and one disease path-
way are encompassed within the syndrome called IC/PBS. In the opening case on page 33, 
it appears that a severe urinary tract infection and persistent myofascial pain, and possibly 
endometriosis, may have been variables leading to the development of IC/PBS.

Bladder insult or injury

Damage to bladder epithelium

Activation of C fibers

Bladder pain

Leakage of urinary constituents 
into bladder wall

Inflammatory reaction 
Activation of mast cells

Non-bladder pelvic pain
Central sensitization

Peripheral sensitization

Non-pelvic  
pain syndromes

Fibromyalgia
Migraine

Depression

Pelvic  
pain syndromes

Endometriosis
Irritable bowel

Pelvic floor muscle pain
“Chronic PID”

FIGURE 2  Pathways to pain



cy and pain brought on by potassium chloride.
A patient who has a high level of pain with 

IC may be unable to discern a change when 
potassium chloride solution is instilled, or she 
may be unable to tolerate the discomfort it 
causes. Instillation of an anesthetic agent into 
the bladder may be a useful diagnostic test 
in such a case. The rescue cocktail described 
above also provides an opportunity for patient 
and clinician to see whether her symptoms 
abate after introduction of the anesthetic agent. 

Last, researchers have long sought a 
simple urinary biomarker that would be spe-
cific for IC, but none are available for routine 
clinical use. 

Part 2 of this article reviews components of 
the treatment of IC/PBS and their stepwise 
application.
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table 1  The O’Leary Sant IC questionnaire
Please mark the answer that best describes your bladder function and symptoms. 

IC Symptom Index 

1.	 How often have you felt the strong need to urinate with little or warning?

	 o	 Not at all (0)     	 o	 Less than 1 time in 5 (1)  	 o	 Less than half the time (2) 	

	 o	 About half the time (3) 	 o	 More than half the time (4) 	 o	 Almost always (5)

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

	 o	 Not at all (0)     	 o	 Less than 1 time in 5 (1)  	 o	 Less than half the time (2)	

	 o	 About half the time (3)	 o	  More than half the time (4)	 o	 Almost always (5)

3.	 How often do you most typically get up at night to urinate?

	 o	 None (0)	 o	 Once (1)  	 o	 2 times (2)	

	 o	 3 times (3)	 o	 4 times (4)	 o	 5 or more times (5)

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

	 o	 Not at all (0)	 o	  A few times (2)	

	 o	 Almost always (3)	 o	  Fairly often (4)	 o	 Usually (5)

IC Problem Index 

5.	 How much has frequent urination during the day been a problem for you?

	 o	 No problem (0)    	 o	 Very small problem (1)  	 o	 Small problem (2)	

	 o	 Medium problem (3)	 o	 Big problem (4)

6.	 How much has getting up at night to urinate been a problem for you?

	 o	 No problem(0)      	 o	 Very small problem (1)  	 o	 Small problem (2)	

	 o	 Medium problem (3)	 o	 Big problem (4)

7.	 How much has the need to urinate with little warning been a problem for you?

	 o	 No problem (0)      	 o	 Very small problem (1)   	 o	 Small problem (2)	

	 o	 Medium problem (3)	 o	 Big problem (4)

8.	 How much has burning, pain, discomfort, or pressure in your bladder been a problem for you?

	 o	 No problem (0)     	 o	 Very small problem (1)  	 o	 Small problem (2)	

	 o	 Medium problem (3)	 o	 Big problem (4)

ICSI Score 0–20

ICPI Score 0–16
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table 2   The Pelvic Pain and Urgency/Frequency Symptom Scale
Please circle the answer that best describes your bladder function and symptoms. 

0 1 2 3 4

1. 	 How many times 
do you go to the 
bathroom DURING 
THE DAY (to void  
or empty your  
bladder)?

3-6 7-10 11-14 15-19 20 or more

2. 	 How many times do 
you go to the bath-
room AT NIGHT (to 
void or empty your 
bladder)?

0 1 2 3 4 or more

3. 	 If you get up at 
night to void or 
empty your bladder, 
does it bother you?

Never Mildly Moderately Severely

4.	 Are you sexually 
active?

	 No ___  Yes ___

5. 	 If you are sexually 
active, do you now 
or have you ever 
had pain or symp-
toms during or after 
sexual intercourse?

Never Occasionally Usually Always

6. 	 If you have pain 
with intercourse, 
does it make  
you avoid sexual 
intercourse?

Never Occasionally Usually Always

7. 	 Do you have pain 
associated with 
your bladder or in 
your pelvis (lower 
abdomen, labia, 
vagina, urethra, 
perineum)?

Never Occasionally Usually Always

8. 	 Do you have  
urgency after  
voiding?

Never Occasionally Usually Always

9. 	 If you have pain, is 
it usually

Mild Moderate Severe

10. 	Does your pain 
bother you?

Never Occasionally Usually Always

11. 	If you have urgency, 
is it usually

Mild Moderate Severe

12. 	Does your urgency 
bother you?

Never Occasionally Usually Always

PUR Score 0–35


