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AbstrAct
Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic inflammatory bladder disease 
of unknown etiology, characterized by bladder pain and frequency urgency symptoms. 
Based on the cystoscopic findings after hydrodistention under anesthesia, the phenotype of 
IC/BPS includes no glamerulation, characteristic glomerulation, and with Hunner’s lesion. 
IC is specifically defined if there are characteristic Hunner’s lesion appeared in cystoscopy 
or after hydrodistention. If there are glomerulations without Hunner’s lesion, BPS should be 
considered. The definition of Hunner’s lesion and glomerulations differs based on different 
definition and observations. Currently, there has been no clear description and grading of 
the glomerulations and Hunner’s lesion. Because the classification of IC/BPS has an impact 
on the treatment strategy and associated with therapeutic outcome, it is unmet to have a 
clear definition and consensus on the characteristic cystoscopic findings of IC/BPS. This 
article reviews the literature and presents the figures of Hunner’s lesions and description of 
different mucosal lesions after cystoscopic hydrodistention.
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bladder disorder [5]. IC/BPS is a collective term for this 
bladder disorder. In 2008, the European Society for the Study 
of IC (ESSIC) defined IC/BPS as the presence of chronic pelvic 
pain for more than 6 months, with a pressure or discomfort 
sensation which is related to the urinary bladder and having 
at least 1 urinary symptom of urgency or frequency. Before 
establishing a diagnosis of IC/BPS, confusable conditions 
or diseases should be excluded [6]. In 2011, the American 
Urological Association guideline defined the hallmark 
symptom of IC/BPS as pain for more than 6 weeks, including 
pressure discomfort sensation at the bladder that is refractory to 
conventional therapy [7]. The Asian guidelines called patients 
with HIC as IC, whereas those with glomerulation as BPS. 
All of them have a hypersensitive bladder which includes HIC 
and NHIC or BPS [5]. There is still no consensus regarding 
whether we should define IC as the presence of Hunner’s 
lesion and BPS as those with glomerulations.

Regarding the diagnosis of IC/BPS, a patient with 
frequency urgency and bladder pain, with or without at a full 

IntroductIon

Interstitial cystitis (IC) has been reported for more than 
100 years. This bladder disease was first found to have a 

reduced bladder capacity and a specific bladder ulceration [1]. 
The ulcer was later found not a typical ulcer but a dense 
inflammatory lesion with radiating vessels with central 
coagulum or bleeding at a distended bladder. Later on, part 
of the patients with symptoms of frequency and bladder pain 
were found to have submucosal hemorrhage, or so called 
glomerulations, without presence of a ulcer [2]. The former 
is currently termed IC with Hunner’s lesion, or Hunner’s 
IC (HIC), and the latter was termed non-HIC (NHIC). 
However, not all patients with bladder pain and frequency can 
be found to have glamerulations after bladder hydrodistention 
under anesthesia. Some patients were found to have a 
reduced bladder capacity after hydrodistention without 
glomerulation [3,4].

There have been variations in the diagnosis of IC. The 
common symptoms of IC include pelvic pain, urinary 
frequency, and urgency, nocturia, pelvic discomfort, urinary 
dysfunction, and multi-organ symptoms. Because bladder pain 
is the cardinal symptom, and some patients do not have bladder 
glomerulation findings after hydrodistention, the term bladder 
pain syndrome (BPS) was suggested to define this specific 
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bladder, which is not relieved by conventional medication 
such as analgesics, anti-inflammatory agent, or antimuscrinics, 
should raise a suspicion of IC/BPS [3-7]. Urodynamic study or 
potassium chloride test, although can increase the diagnostic 
accuracy of IC/BPS, are not currently listed in the guidelines 
of IC/BPS [8]. According to the diagnostic criteria of National 
Institute of Diabetes and Digestive and Kidney Diseases 
(NIDDK), a cystoscopic hydrodistention under anesthesia and 
an intravesical pressure of 80 cmH2O is the must procedure 
to diagnose IC/BPS. When the cystoscopic hydrodistention 
shows reduced maximal bladder capacity (MBC) and diffused 
glomerulations (presence of glomerulations at least in three 
quadrant of the bladder wall) after decompression, a diagnosis 
of IC/BPS is made [9]. Bladder biopsy is optional to reveal 
the chronic inflammation and lymphoplasmacytic infiltration 
or mastocytosis [10].

cystoscopy of hunner’s InterstItIAl cystItIs

For diagnosis of HIC, an office cystoscopy without 
anesthesia usually is adequate to visualize the presence of 
Hunner’s lesions. The Hunner’s lesion usually located at the 
posterior wall near bladder dome. The bladder wall in HIC 
usually presents with focal of diffuse thickness, indicating 
the dense inflammatory tissue beneath the urothelial 
lesions [5,11]. In bladder computed tomography (CT), the 
bladder wall underneath Hunner’s lesions shows focal or 
diffused thickening [12]. The mucosa of Hunner’s lesion is 
fragile and may have a central coagulum and easy spotting 
during cystoscopic examination [Figure 1]. Sometimes, there 
is scaring underneath the erythematous Hunner’s lesion and 
radiating vessels centered at the fragile lesion, which indicates 
the chronic inflammatory change of the submucosal tissue of 
the bladder wall [Figure 2].

Patients with HIC are usually older than NHIC and the 
bladder pain symptoms are usually more intense than that in 
NHIC. Patients with HIC have distinct bladder pain symptoms 
and less medical co-morbidities and psychosomatic syndromes 
than that in NHIC patients [13]. The bladder pain is usually 
soon relieved after electrocauterization, but the symptoms will 
usually return months later.

The Hunner’s lesion is not uniformly presented 
in cystoscopy without anesthesia. After cystoscopic 
hydrodistention and redistention, a Hunner’s lesion is presented 
with a typical inflammatory reaction: A reddened mucosal area 

with small vessels radiating toward a central scar, splitting at 
distension, usually associated with a waterfall bleeding pattern, 
which has been described in a recent report [14] [Figure 3].

Patients might have very small Hunner’s lesion under 
cystoscopic examination without anesthesia, but the mucosal 
fissure and cracks and waterfall bleeding become remarkable 
after bladder distended under anesthesia [Figure 4]. The bladder 
pain can usually be relieved soon after electrocauterization of 
the lesions.

The prevalence rate of HIC is around 10%–20% of total 
patients with IC/BPS and is dependent on the diagnostic 
criteria under cystoscopy [14-18]. However, the rate of HIC 
has been reported higher in Japan [13]. In patients with 
HIC, the frequency urgency and reduced bladder capacity 
are associated with severity of Hunner’s lesion and the small 
MBC under anesthesia [19]. Several different appearances 
of Hunner’s lesion are frequently encountered, basically, 
the Hunner’s lesion is composed of erythematous mucosa 
with central de-epithelialization, radiating vessels toward 
the center of Hunner’s lesion, and chronic scaring of the 
surrounding bladder wall [13,14] [Figure 5]. The extent 
of Hunner’s lesion might be solitary, multiple, or diffusely 
locating at the posterior bladder wall. The lesions are closely 
associated with the thickened portion of the bladder wall in 
CT of the bladder [12]. Electrocauterization or laser ablation 
of the Hunner’s lesion had been found effective and currently 
is recommended as the first-line therapy for HIC [20-22]. 
Fulguration of the Hunner’s lesion should be extensively 
performed to ablate most of the involved bladder wall and 
prevent recurrence of Hunner’s lesion.

cystoscopIc hydrodIstentIon of 
non‑hunner’s InterstItIAl cystItIs/blAdder 
pAIn syndrome

Although AUA guidelines of IC/BPS did not include 
cystoscopic hydrodistention, the European Association 
of Urology (EAU) and Asian guidelines all recommend 
to use cystoscopic hydrodistention to add the diagnostic 
accuracy, and biopsy might be performed for histological 
confirmation [5-7]. The procedure should be undertaken 
under intravenous general anesthesia or spinal anesthesia. 
Normal saline is usually used as the infusate and the blood 
transfusion set is recommended [19,23]. The infusion rate 

Figure 1: The characteristic Hunner’s lesion under cystoscopic examination without anesthesia. The mucosa of Hunner’s lesion is fragile and may have, (a) a central 
coagulum, (b) easy spotting during cystoscopic examination, and (c) erythematous patch with radiating vessels
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should not be too rapid to avoid rapid bladder distention and 
causing bladder rupture. The ideal intravesical pressure is set 
at 80 cmH2O, but recently a study using 40 cmH2O is also 
reported feasible to detect glomerulations and measure the 
MBC [24]. It usually takes 10–15 min to reach the MBC. 
After the bladder infusion is nearly stopped, the bladder is 
slowly evacuated and cystoscopic observation of the bladder 
wall is performed [Figure 6]. In the NHIC/BPS bladder with 
glomerulations, small petechial hemorrhage appears, after half 
bladder capacity is decompressed, the glomerulations will 
become more prominent, some of the petechial will fuse to 
form a splotch hemorrhage, and in some bladders the rainfall 

hemorrhage or mucosal crack is also noted [25] [Figure 7]. At 
this time, mucosal cracks or fissures may be observed. In HIC, 
the Hunner’s lesions may be obscured by profuse bleeding, but 
some bladders will also have focal or diffuse glomerulations 
after hydrodistention. Currently, there has been no clear 
description and grading of the glomerulations and Hunner’s 
lesion. Because the classification of IC/BPS has impact on the 
treatment strategy and associated with therapeutic outcome, 
it is unmet to have a clear definition and consensus on the 
characteristic cystoscopic findings of IC/BPS.

The role of cystoscopic hydrodistention has been a 
debatable issue in the diagnosis of IC/BPS. The clinical 
relevance of glomerulation in the IC/BPS phenotyping has 
also been discussed. The mechanism of glomerulation is likely 
to result from overexpression of angiogenetic growth factor 
and is associated with chronic inflammation [26]. Although the 
glomerulation grade did not correlate well with the histological 
finding, cystoscopic hydrodistention is still recommended to 
aid in the diagnosis of IC/BPS [27-29].

In asymptomatic normal bladder, there should be no 
submucosal hemorrhage after cystoscopic hydrodistention. 
However, some patients with lower urinary tract dysfunctions, 
such as urolithiasis, overactive bladder, bladder outlet 
obstruction, some will develop glomerulations after 
hydrodistention [23]. Some studies reported that the grade 
of glomerulation is not associated with symptom severity 
of IC/BPS. Therefore, glomerulations have been considered 
nonspecific for phenotype diagnosis of IC/BPS [30]. 
Nevertheless, development of glomerulations in patients with 
symptoms of bladder pain and frequency is still accepted 
as a final diagnosis of IC/BPS by the ESSIC and Asian 
guidelines [5,6].

During cystoscopic hydrodistention, a hyperemic change 
or hypervascularity have been observed in patients with IC/
BPS, these patients are noted to have less favorable treatment 
outcome of intravesical therapy, and might not include in 
the diagnosis of IC/BPS [31]. Patients may have different 
grade of glomerulations after hydrodistention [19], namely 
grade 0–3, defined by the distribution of glomerulations at 
none (grade 0), <1/2 [Grade 1, Figure 8], more than 1/2 with 
mild petechial [Grade 2, Figure 9], and diffuse with profuse 
hemorrhage [Grade 3, Figure 10]. Some patients may also 
develop focal or diffuse mucosal fissures and rainfall bleeding 
or waterfall bleeding, of the bladder wall [Figure 7].

Figure 2: The characteristic Hunner’s lesion under cystoscopic examination without 
anesthesia. There is, (a) scaring underneath the erythematous Hunner’s lesion 
and, (b) radiating vessels centered at the fragile Hunner’s lesion

ba

Figure 3: The cystoscopic presentation of Hunner’s lesion is not uniform. Hunner’s 
lesion could present with, (a) a dense inflammatory lesion with erosive mucosa, 
(b) an erythematous patch with radiating vessels, (c) a small scar with erythema 
and radiating vessels, and (d) a small denuded mucosal patch and focal thickening
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Figure 4: A woman with severe bladder pain and frequent urination. Cystoscopy without anesthesia revealed, (a) a small denuded mucosa and focal erythema, after 
cystoscopic hydrodistention under anesthesia, (b) the denuded mucosa widens with a central coagulum, and (c) several fissures and rainfall hemorrhage developed
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In addition to glomerulations after hydrodistention, the 
MBC should also be measured. Bladder capacity had been 
found to have relationship with glomerulation grade and 
MBC after cystoscopic hydrodistention. MBC has been found 

to closely associated with IC symptom severity and grade of 
glomerulations and might have more positive correlation with 
the severity of inflammation in the IC/BPS bladders [32]. 
Patients with NHIC who had a higher glomerulation grade 
had significantly high urinary MCP-1, IL-6, RANTES, 
8-OHdG, and 8-isoprostane levels. A significant association 
was observed between urinary biomarkers and glomerulation 
grade, MBC, visual analogue scale score, and bladder 
sensation [33]. When we divided the bladder conditions 
into grade of glomerulations (≤1, ≥2, Hunner’s lesion) and 
different MBC (<760 mL, ≥760 mL, Hunner’s ulcer), we 
found significantly higher levels of several urine cytokines and 
chemokines, including monocyte chemoattractant protein-1, 
eotaxin, tumor necrosis factor-alpha, and prostaglandin E2 
in the IC/BPS patients compared with the control 3 [17]. 
The increased glomrerulation grade and decreased MBC are 
associated with chronic inflammation of IC/BPS bladders. 
Most urinary biomarkers were significantly associated with 
the decrease of MBC, increase of glomerulation grade, and the 
treatment outcome of IC/BPS.

cystoscopIc fIndIngs And hIstopAthology of 
InterstItIAl cystItIs/blAdder pAIn syndrome

The association of glomerulation grade and histopathology 

Figure 6: Cystoscopic hydrodistention in the bladder of interstitial cystitis, the bladder shows different appearance of mucosal lesion after decompression: G0: no any 
glomerulation, G1: grade 1 focal glomerulation, G2: grade 2 diffuse glomerulations, G3: splotch hemorrhage, and Hunner’s lesions

Figure 5: Characteristic cystoscopic findings of Hunner’s lesion. The lesion is 
usually present with erythematous mucosa with, (a) central de-epithelialization, 
radiating vessels toward the center of lesion with coagulum, (b) central hemorrhage 
during cystoscopic distention, (c) focal chronic scaring of the surrounding bladder 
wall, or (d) denuded mucosa and diffuse bleeding

dc
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Figure 7: The characteristic bladder mucosal lesions develop after cystoscopic hydrodistention: (a) mucosal fissure and rainfall hemorrhage, (b) waterfall hemorrhage, (c) 
mucosal crack

cba



Yu, et al. / Tzu Chi Medical Journal 2024; 36(1): 30‑37

34 

of IC/BPS has wide variation. HIC bladders have been found to 
have distinct suburothelial lymphoplasmacytic cell infiltration 
and microvessel density [13]. The inflammation in HIC is 
associated with HIF-α expression and related with ischemic 
change of the bladder [34]. However, the histopathological 
findings show no difference between NHIC bladders with and 
without glomerulations [35]. In analysis of the cytoskeleton 
and proliferation proteins of patients with HIC and different 
grade of glomerulations, we found that bladders of HIC and 
grade 3 glomerulation have lower expressions of CK20, tumor 
protein 63, and fibroblast growth factor, suggesting these two 
IC/BPS subtypes might have similar pathway that interfere 
the urothelial cell proliferation and maturation, resulting in a 
defective urothelial barrier and bladder pain [36].

CT of IC/BPS bladders revealed that patients may have a 
smooth bladder wall, focal thickening, or diffuse bladder wall 

thickening [12]. Most HIC bladders exhibit focal or diffuse 
bladder wall thickening, and patients with focal or diffuse 
bladder wall thickening had a higher proportion of inflammatory 
cell infiltration, urothelial cell denudation, and granulation 
tissue [12] [Figure 11]. The bladder wall thickening indicates 
higher inflammatory histopathological changes and patients may 
have more severe clinical symptoms [12]. More IC/BPS patients 
who had a diffuse bladder wall thickening had mild to moderate or 
severe inflammatory cell infiltration, uroepithelial cell denudation, 
and granulation tissue in histopathological findings. Electron 
microscopic examination of IC/BPS bladders revealed moderate to 
severe defects of the urothelial cell layers and integrity of umbrella 
cells. The ultrastructural changes of the urothelium are associated 
with severity of bladder pain and small MBC [37,38].

dIfferentIAl dIAgnosIs of nonInterstItIAl 
cystItIs/blAdder pAIn syndrome cystItIs

The cystoscopic findings of glomerulation or hemorrhage 
is not specific for IC/BPS, some patients with lower urinary 
tract dysfunction might also have similar glomerulation after 
hydrodistention, however the grade of glomerulations is 
usually lower in the patients without IC/BPS [23]. In clinical 
practice, patients might have lower urinary tract symptoms 
and bladder pain due to other bladder diseases and the 
cystoscopy revealed bladder mucosal lesions mimicking IC/
BPS. These bladder diseases should be carefully differentiated 
from that of IC/BPS to avoid treatment in a different way. 
The commonly confused bladder diseases are ketamine 
cystitis, irradiation cystitis, acute bacterial cystitis, cystitis 
cystica, and catheter induced focal cystitis [Figure 12].

clInIcAl ImplIcAtIons of glomerulAtIon 
And mAxImAl blAdder cApAcIty In 
InterstItIAl cystItIs/blAdder pAIn syndrome

Cystoscopic hydrodistention can be a useful diagnostic 

Figure 8: Grade 1 glomerulations develop after cystoscopic hydrodistention. The glamerulations appear focally and distributed at one or two quadrants of the bladder 
wall, no rainfall hemorrhage is noted

Figure 9: Grade 2 glomerulations develop after cystoscopic hydrodistention. The 
glamerulations appear diffusely and distributed at three or four quadrants of the 
bladder wall, no rainfall hemorrhage is noted
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examination and also a treatment for IC/BPS [39]. The 
cystoscopic characteristics of IC/BPS after hydrodistention are 
associated with bladder symptoms, bladder wall CT finding, 
and histopathological findings in the bladder wall [Table 1]. 
Hydrodistention of the bladder has been reported to decrease 
pain postoperatively, regardless of the trigonal block or 
time of distention [39]. Previous study had shown that IC 
symptoms could be improved after a therapeutic cystoscopic 
hydrodistention; however, the symptoms would relapse with 
time pass by [40]. However, the bladder symptoms may 
relapse, therefore, multiple procedures are usually necessary 
in patients with IC/BPS and significant decreases in symptom 
scores after the procedure were observed on multiple 
questionnaires [41].

In addition to the presence or absence of glomerulation after 
hydrodistention, the MBC is also important in determining 
the bladder condition of IC/BPS. The IC/BPS bladders can 
be subtyped into different levels of MBC and glomerulation 
grades after cystoscopic hydrodistention [19]. Patients with 
low grade of glomerulation and higher MBC usually have a 
better treatment outcome with time. Interestingly, we also 
noted that these patients had more medical comorbidities, 
implying the factors contributing to their bladder pain and 
irritative symptoms might not completely originated from the 
urinary bladder but might be a result from outside the bladder.

In patients with intravesical treatment for IC/BPS, the 
glomerulations will also change in response to therapeutic 
success. After intravesical hyaluronic acid therapy, the changes 
of glomerulations are not prominent [42], but in patients with 
intravesical botulinum toxin injections or platelet-rich plasma 
injections, improvement of clinical symptoms is usually 
associated with the decrease of glomerulation grade and 
increase of MBC [43,44].

conclusIon

IC/BPS bladders have characteristic cystoscopic findings 
after hydrodistention. The presence of Hunner’s lesions can 
be found under cystoscopy without anesthesia. Patients with 
NHIC might have different grade of glomerulation and MBC 
after hydrodistention. These cystoscopic findings are associated 
with severe bladder inflammation and clinical symptoms and 
also relate with the treatment outcome.

Figure 11: The computed tomography of the urinary bladder in a woman with 
Hunner’s lesion showing diffuse thickening of the bladder wall (arrows). The 
thickened portions of the bladder wall are compatible with the Hunner’s lesions 
appears in cystoscopy

Figure 12: Cystoscopic findings in confusable bladder diseases mimicking interstitial 
cystitis: (a) ketamine cystitis, (b) chemical cystitis due to cyclophosfamide, (c) 
irradiation cystitis, (d) catheter effect mucosal erosion, (e) acute bacterial cystitis, (f) 
hyperemic bladder lesion
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Figure 10: Grade 3 glomerulations develop after cystoscopic hydrodistention. The glamerulations appear diffusely and distributed at the whole bladder wall, sometimes 
splotch hemorrhage or rainfall hemorrhage is noted



Yu, et al. / Tzu Chi Medical Journal 2024; 36(1): 30‑37

36 

Table 1: The clinical and histopathological findings in patients with interstitial cystitis/bladder pain syndrome and different 
cystoscopic characteristics

Grade 0–1 glomerulation Grade 2–3 glomerulation Presence of Hunner’s lesion
Age  [13] Younger Younger Older
Clinical symptoms Frequency urgency mild bladder 

pain
Frequency urgency moderate 
bladder pain

Frequency urgency severe bladder 
pain

CT scan of bladder wall 
thickening [2]

Smooth bladder wall Some focal thickening Focal or diffuse thickening

Cystoscopic 
hydrodistention[10,11,13-19]

None or focal (1/4 or ≤1/2) 
glomerulations, small petechial 
hemorrhage after decompression 
Usually high MBC

Diffuse glomerulations, 
splotch hemorrhage, rainfall 
hemorrhage, mucosal cracks, 
MBC varied

Fragile mucosa central coagulum 
and easy spotting erythematous 
lesions and radiating vessels 
Small MBC

Histopathological finding*[36,37]
Inflammatory cell infiltration (%) Mild (61.4), moderate (7.1) 

severe (0.6)
Mild (61.4), moderate (7.1) 
severe (0.6) 

Mild (46.7), moderate (26.7)
severe (6.7) 

Urothelial denudation (%) Mild (36.5), moderate (6.5) Mild (36.5), moderate (6.5) Mild (46.7), moderate (20)
Eosinophil and plasma cell 
infiltration (%)

Presence (8.6)  
Presence (14.5) 

Presence (8.6)  
Presence (14.5) 

Presence (20)  
Presence (33.3) 

Lamina propria hemorrhage (%) Presence (4.7) Presence (4.7) Presence (6.7) 
Granulation (%) Presence (3.9) Presence (3.9) Presence (33.3)
Nerve hyperplasia (%) Presence (78.6) Presence (78.6) Presence (80)
Figures of cystoscopic 
characteristics

*The histopathological findings were not classified between glomerulations Grade 0–1 and Grade 2–3. MBC: Maximal bladder capacity after cystoscopic 
hydrodistention, CT: Computed tomography
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