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Abstract  

Background: Exfoliative urine cytology is considered to be an essential non-invasive procedure for the diagnosis of 

bladder cancers and also for monitoring the patients with bladder cancers. Objective: The present study was carried out to 

determine the efficacy of urinary cytology in detecting the bladder cancer by analyzing the cytological findings in 

histopathologically proven bladder cancer patients. Methods: Urine cytology findings in 56 patients, who were 

histopathologically diagnosed to have bladder cancer were analyzed retrospectively. Urine specimen was centrifuged and 

sediment was examined for tumor cells. Results: Out of 56 patients studied, 28 patients showed malignant cells in urine 

(50%), 6 patients (10.71%) showed suspicious cells, 3 patients (5.36%) showed dysplastic cells and 19 patients (33.93%) 

urine cytology was negative for malignant cells. Urine cytology for malignant cells was positive in most cases having 

high grade bladder tumors and in tumors in advanced stage showing muscle infiltration. Conclusion: Urinary cytology is 

a less expensive, non-invasive procedure used for screening bladder tumors and can detect the high grade tumors and 

tumors with higher staging effectively.  
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Introduction  

World wide Urinary bladder carcinomas are 7th most 

common caners in men and 17th most common cancers 

in women. Most common risk factor is smoking. Other 

risk factors include occupational exposure to aromatic 

amines, and polycyclic aromatic hydrocarbons. Genetic 

predisposition has also been suggested [1]. 

 

Urinary cytology is considered to be the most 

established non-invasive method for detecting bladder 

cancers and also in the follow up of patients with history 

of bladder cancer. Though the tumors with high 

cytological grade can be readily detected by urine 

cytology, the results in detecting the low grade tumors 

are not satisfactory [2].  

 

The efficacy of the urinary cytology in bladder tumors 

can be improved by multiple examinations of the  
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patients. The problems in this areas are mainly because 

of paucity of exfoliated cellular elements and less 

experienced cytopathologists in recognizing and 

evaluating cellular changes. The exfoliated cells in urine 

samples are evaluated using the criteria developed for 

other organs like uterine cervix. This approach is 

satisfactory for determining the high grade tumors but is 

not applicable for evaluating low grade tumors [3]. In 

our study we conducted the retrospective analysis of 

urine cytology in histopathologically proven bladder 

cancer cases. 

 

Recent development of molecular technologies helps in 

detecting the molecular markers on exfoliated cells in 

urine. Tumor specific markers can be detected by 

immunoflourescence. Flourescence insitu hybridization 

(FISH) is used to detect the chromosomal abnormalities 

in exfoliated urothelial cells. Automated image 

cytometry detects abnormality in DNA ploidy and 

nuclear shape. 
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Materials and methods  

Urinary cytology of 56 patients who had been 

histologically proven to have bladder carcinoma were 

studied retrospectively. Urine samples received were 

centrifuged in the cytospin and the sample was fixed 

and stained with Haematoxylin and Eosin. The 

cytological findings in the specimens were classified as 

negative for malignancy, dysplastic cells, suspicious for 

malignancy and positive for malignancy. These findings 

were compared with histological grade and stage of 

tumors. 

Results  

In this study, we correlated retrospectively the urine cytology findings in the 56 patients who had been histologically 

diagnosed to have bladder cancer. Urine cytology findings were classified as positive for malignant cells, suspicious cells, 

dysplastic cells and negative for malignant cells.  

 

Table 1- Urine cytology results in bladder tumors 

Urinary cytology results Number of cases Percentage 

Positive for malignancy 28 50 

Suspicious cells 6 10.71 

Dysplastic cells 3 5.36 

Negative for malignant cells 19 33.93 

 

Out of 56 patients, 28 patients (50%) showed malignant cells in urine, 6 patients (10.71%) showed suspicious cells, 3 

patients (5.36%) showed dysplastic cells and 19 patients (33.93%) were negative for malignant cells (Table -1) (Figure 1) 

 

Table 2- Urine cytology results in relation to grades of bladder tumors 

Urine cytology results Low grade tumors High grade tumors 

Positive for malignant cells 3 (15.7%) 25 (67.6%) 

Suspicious cells 1 (5.3%) 5 (13.5%) 

Dysplastic cells 1 (5.3%) 2 (5.4%) 

Negative for malignant cells 14 (73.7%) 5 (13.5%) 

Total  19 37 

 

Bladder tumors were histologically graded as low grade and high grade. The urinary cytology findings were correlated 

with grade of bladder tumors. Maximum number of high grade tumors showed malignant cells in urine (67.6%) and most 

of the low grade tumors were cytologically negative for malignant cells (73.7%). Only 3 cases (15.7%) showed malignant 

cells in urine (Table -2) (Figure 2).  

 

Table 3- Urine cytology results in relation to stage of bladder tumors. 

Urine cytology results pTa pT1 pT2 

Positive for malignant 

cells 

4 (21.05%) 6 (54.55%) 18 (69.23%) 

Suspicious cells 2 (10.53%) 1 (9.09%) 3 (11.54%) 

Dysplastic cells  0 1 (9.09%) 2 (7.69%) 

Negative for malignant 

cells 

13 (68.42%) 3 (27.27%) 3 (11.54%) 

Total  19 11 26 

 

56 bladder tumors were staged pathologically and compared with urinary cytology. 19 tumors were non-invasive (pTa), 

11 tumors invaded subepithelial connective tissue (pT1), 26 tumors invaded the muscle (pT2). Maximum number of cases 

in the stage of pT1 (54.55%) and pT2 (69.23%) showed tumor cells in urine. Urine cytology in maximum number of cases 

in the stage of pTa (68.42%) were negative for malignant cells (Table - 3) (Figure 3). 
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Discussion  

Urine cytology involves microscopic examination of 

voided urine and bladder washes and identification of 

exfoliated tumor cells. The mid stream voided urine 

sample is centrifuged and sediment is fixed and stained, 

which is examined microscopically for detecting the 

exfoliated cells in urine. The potential value of urine 

cytology is reduced due to lack of specific cellular 

criteria for diagnosing the low grade papillary and flat 

lesions of bladder. The recognition of morphological 

features of cellular elements specific for urothelial 

neoplasia and dysplasia can enhance the role of urine 

cytology in detecting bladder cancers and also in follow 

- up of these patients [4,5] 

 

The specific cytologic criteria for diagnosing high 

grade, low grade neoplasia as well as dysplasias in the 

cytological samples had been discussed in few studies 

[5]. In high grade transitional carcinomas, the cells are 

large, pleomorphic with amphophilic cytoplasm and 

increased nuclear cytoplasmic ratio. The nuclei have 

irregular borders, coarse chromatin and prominent 

nucleoli. In the low grade transitional tumors, the cells 

are larger, having eccentric nuclei with increased 

nuclear cytoplasmic ratio and have slightly basophilic 

cytoplasm. The nuclei show indentation with granular 

chromatin and presence of small or inconspicuous 

nucleoli.  

 

The cytological features of cells in flat dysplastic lesions 

and non-invasive urothelial tumors are similar to low 

grade. They differ in that the cells are less abundant in 

samples and occur as loose and small clusters. The cells 

have slight increase in nuclear cytoplasmic ratio and 

more fine granular chromatin then the cells of low grade 

tumors [3]. Reactive or reparative urothelial cells are 

enlarged but the cytoplasm is vacuolated and has 

centrally placed nuclei with smooth borders and 

prominent nucleoli.  

 

Though the cytological criteria have been given for 

defining the lesions, yet there are several factors which 

contribute to the poor ability of urine cytology in 

detecting the bladder cancer cells. Some of them arer 

sample of urine examined is only a fraction of the 

sample which decreases the chance of capturing all 

cells, and the erythrocytes and leukocytes which are 

present as background cells may confound the cytologic 

technique [6].  

 

Urine cytology has relatively low sensitivity and high 

specificity, particularly for well differentiated bladder  

 

 

tumors [7]. Novel molecular markers present on the 

exfoliated cells in voided urine can be detected by the 

application of new molecular tools. This will increase 

the specificity of urine cytology. Certain substances like 

mucin glycoproteins [8], protein dimmers [9], and lewis 

X antigen are expressed on the bladder tumor cells 

which can be detected bymolecular technologies. This 

increases the advantage of urine cytology as non-

invasive procedure. Cytologists depend upon the 

identification of alterations in the nuclear shape and 

characteristics of tumor cells in urine specimens which 

can be analyzed by ‘Automated image cytometry’ on a 

more objective scale. The Quanticyt system employs 

image analysis to identify DNA ploidy abnormalities 

and nuclear morphometry [10].  

 

Most commonly associated genetic aberration is 

homozygous loss of band 9p21which is the site for the 

tumor suppressor gene p16 and is known to be the 

earliest genetic event in the development of papillary 

carcinoma and urothelial carcinoma in situ[11]. 

Increased chromosomal instability and aneuploidy have 

been implicated in tumor progression. Polysomy of 

chromosomes 3, 7 and 17 and deletions of 9p21 were 

the most sensitive and specific markers for the detection 

of 95% of recurrent Urothelial carcinoma [12].  

 

A commercial FISH assay (Urovysion Bladder Cancer 

Kit) which includes probes for the centromeres for 

chromosomes 3,7, nd 17 and has a locus specific probe 

for 9p21 was developed to screen for recurrent 

urothelial carcinoma. The intended use is as an aid for 

initial diagnosis of bladder cancer patients with 

hematuria and subsequent monitoring for tumor 

recurrence in patients previously diagnosed with bladder 

cancer [13] 

Conclusion 

Exfoliative urine cytology, a non-invasive procedure is a 

useful and less expensive method for detecting high 

grade tumors but has limitations in detecting the low 

grade tumors. Though the efficacy of the urine cytology 

can be increased by the use of molecular diagnostic tests 

along with the automated technologies, yet it is still 

useful in many hospitals as more expensive tests are still 

not available.  
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