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ESTABLISHMENT OF THE NOVEL CYSTOSCOPIC CLASSIFICATION SYSTEM FOR 
BLADDER TRABECULATION IN NEUROGENIC BLADDER 

 
Hypothesis / aims of study 
Patients with bladder dysfunction often show bladder trabeculation, an irregular contour with thick walls and hypertrophied muscle 
bundles. However, there had been no objective classification or grading system for bladder trabeculation. We previously 
established and validated a fluoroscopic grading system for bladder trabeculation [1]. Presently, we aimed to establish cystoscopic 
grading system for trabeculated bladder and also to correlate clinical parameters in patients with neurogenic bladder. 
 
Study design, materials and methods 
A total of 140 patients with neurogenic bladder underwent both fluoroscopic urodynamic study and cystoscopic examination within 
a 6 month interval between Sept 2005 and Dec 2012. The electronic medical records, including all cystoscopic and fluoroscopic 
images with urodynamic database, ere retrospectively reviewed.  
We established the classification system based on the formation of muscle bundle and depth of mucosal layer with a resultant 
grading the severity of trabeculation into four grades: 0 (none), 1 (mild), 2 (moderate), and 3 (severe) (Table 1).  
Nine participants, including 3 urologic residents, 3 medical school students, and 3 nursing school students, independently 
assessed the trabeculation grades within 30 seconds/ each case. Randomly assigned cystoscopic still images of the patients (4 
still images/ case) were provided to participants. We evaluated the inter-observer reliability, test-retest reliability (two weeks 
interval), its correlation with fluoroscopic grades and urodynamic parameters. All variables are presented as mean ± SD and 
statistical significance was defined by a p-value <0.05.  
 
Results 
Median age of the patients (81 males and 59 females) was 62.4 (± 14.0, SD) years. The most common underlying disease was 
spinal cord disease (28.1%), followed by neurogenic bladder secondary to radical pelvic surgery (14.4%) and multiple system 
atrophy (10.3%). There was a significantly high inter-observer reliability with the intraclass correlation coefficient of 0.99 (95% CI 
0.98 – 0.99, p<0.001). There was also a strong correlation between the intra-observer repeat grading: all values for Cronbach’s 
alpha ranged from 0.93 to 0.98. 
Cystoscopic grades and fluoroscopic grades were correlated in 52.9% (74/140) with a Spearman’s correlation coefficient of 0.79 
(p<0.001) (Table 2). More than half of cystoscopic grades of 1 and 3 were underscored in corresponding fluoroscopic grades in 
57.5% (23/40) and 70% (21/30), respectively. Overall, 40% (56/140) of the cystoscopic grades were underscored and 7.1% 
(10/140) of cystoscopic grades were overscored compared with fluoroscopic grades.  
There was a significant correlation between cystoscopic grading and urodynamic parameters. As the bladder compliance 
decreased, trabeculation grades increased, which was more prominent in grade 3. Maximal flow rate was significantly decreased 
and postvoid residual volume increased significantly in grades 2 and 3 (p<0.05). Bladder contractility index was significantly lower 
than other grades in grade 3 (p=0.005) and the bladder outlet obstruction index (BOOI) increased significantly in grades 2 and 3 
(p=0.002). 
 
Interpretation of results 
To our knowledge, the present study is the first to establish a cystoscopic classification of trabeculated bladder. This classification 
is based on the conception of formation of muscle bundle and depth of mucosal layer if trabeculation presents. Our results 
demonstrated that even unspecialized individuals can use this classification system: 6 out of 9 participants were non-urologists 
who had never been trained to read cystoscopic images.  
Overall cystoscopic grades showed significant correlation with fluoroscopic grade. However, each grade did not always show 
significant differences. This classification showed a good correlation of urodynamic results with the grade of bladder trabeculation. 
However, there were no significant differences between cystoscopic grades 2 and 3 in terms of maximal flow rate, compliance, 
bladder contractility index and BOO index. It is likely that a larger sample size might differentiate grade 2 from grade 3. 
The present study included only patients with neurogenic bladder. Further studies should encompass various conditions with a 
larger sample size. We hope this novel cystoscopic grading system will be widely used in both daily clinical practice and clinical 
research. 
 
Concluding message 
We established a novel cystoscopic classification system of trabeculated bladder. Our results showed that this cystoscopic 
classification of bladder trabeculation is reliable and valid.  
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