
INTRODUCTION

In present days, the increased prevalence of neoplastic and non neo-
plastic lesions has contributed to significant disabling than lethal. As 
bladder tumours are clinically challenging it accounts for significant 
morbidity and mortality1,2). It accounts for second most common neo-
plasm of genitourinary tract next to prostate. In the world wide it is 
sixth most common cancer3).

The bladder neoplasms represent a heterogeneous group of tumours 
with different subtypes and behavioral patterns. These bladder neo-
plasms pose various biological, clinical, diagnostic and therapeutic chal-
lenges to both urologist and uropathologist4,5). Literature review shows 
that these bladder tumours are strongly associated with exposure to 
smoking, environmental toxins, and aging6).

According to the data of Indian cancer registry, it is the ninth most 
common cancer and accounts for 3.9% of all cancers7). Since these blad-
der tumours are known for its recurrence, rapid progression to high 
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ABSTRACT
Background: Bladder neoplasms contribute to significant mortality and morbidity that are more disabling and lethal. Hence 

early and accurate histomorphological diagnosis with grading and staging helps in early management thus having better prog-
nosis of bladder neoplasms.

Objective: The present study aimed to study the clinico-histomorphological features of bladder lesions with special emphasis 
on grading and staging of the bladder neoplasms. 

Materials and Methods: The present study is a descriptive type carried out over a period five years from June 2015-June 
2020 at a Multispecialty private hospital Trident, Bangalore. All patients who visited to urology outpatient department with 
lower urinary tract symptoms and obstructive bladder symptoms were subjected to cystoscopy. The detailed clinico-histomor-
phological features were studied using World Health Organization (WHO) 2016 histological grading system and Tumour, lymph-
node and Metastasis (TNM) staging and thus used in classifying the bladder neoplasms.

Results: Among 331 cystoscopic biopsies received, neoplastic lesions constituted 63.4% of the cases. Among the neoplastic 
lesions, malignant lesions accounted for 89.52% of the cases. Among the malignant lesions, urothelial carcinoma (90.4%) was 
the commonest with high prevalence of high grade papillary urothelial carcinoma (58.85%) and invasive papillary urothelial 
carcinoma (84.34%). 

Conclusions: In our study we observed a high prevalence of bladder neoplasms. Clinically most of the patient with benign 
bladder neoplasms presented with lower urinary tract symptoms while malignant bladder neoplasms presented with haematu-
ria. Majority of bladder tumours on cystoscopy was localized on the lateral wall of bladder. The gold standard histomorphology 
in adjunct to histochemical and immunohistochemistry helps in early, accurate grading and staging of bladder tumours thus 
helps in early management with better prognosis of the of bladder neoplasms. 
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grade and stage and presents with various non-specific symptoms that 
need accurate diagnostic tests. The accurate diagnostic tests include cys-
toscopy, bladder biopsy and urine cytology, imaging, fluorescence in 
situ hybridization and urine protein detection for appropriate manage-
ment and prognostic assessment8).

The histomorphological diagnosis helps in better understanding of 
bladder tumours in terms of histologic grade, degree of differentiation 
and depth of tumour invasion that are very important for assessment of 
bladder neoplasms. The patient survival rate, disease progression and 
recurrences depend on tumour grading and staging9).

Giving the importance of bladder lesions in genitor urinary patholo-
gy, our study was undertaken with the following aims and objectives.

1. To identify and study the clinico-histomorphological features of 
bladder neoplasms

2. To study the prevalence of urinary bladder neoplasms with spe-
cial emphasis on grading and staging of bladder neoplasms.

MATERIALS  AND  METHODS

The study design and setting
It is a descriptive type of study carried over a period of five years 

between June 2015-June 2020.

The Sampling technique
Institutional Review Board approval of Multispecialty private hos-

pital Trident, Bangalore was obtained for this study. 
The present study was carried out at the Multispecialty private hos-

pital Trident, Bangalore, India. All the patients who visited the urology 
outpatient department (OPD) with lower urinary tract symptoms and 
obstructive urinary symptoms were included in our study. The fiberoptic 
cystoscopic bladder biopsies from the bladder walls was performed after 
the informed consent taken. The clinical history and relevant data were 
recorded from request forms of cystoscopic biopsies received.

Clinical and laboratory work-up
The cystoscopic biopsies were fixed in 10% buffered formalin and 

processed with embedding in paraffin wax. Four microns thick sections 
were cut and stained with haematoxylin and eosin stain (H and E). The 
stained slides were reviewed under the light microscopy for the histo-
morphological diagnosis with grading and staging of bladder neoplasms 
using the World Health Organization / International Society of 
Urological Pathology (WHO/ISUP) --- 2016 grading system and 
Tumour, Lymphnode and Metastasis (TNM) staging the bladder neo-
plasms10,11). 

Statistical Analysis
Data entry and analysis was done using statistical software SPSS of 

windows version 16.0. The study being descriptive only percentages 
were calculated for categorical variables.

Following eligible criteria was adopted in our study 
Inclusion Criteria: All the transurethral resection of bladder tissue 

(TURBT) biopsies and radical cystectomy specimens were included in 
our study.

Exclusion Criteria: Unfixed, autolysed and inadequate biopsies 
were excluded from our study.

RESULTS 

In our study out of total 331 bladder biopsies received, majority 
were males accounting for 53.1% of the cases (175cases) with peak age 
incidence was between 60-69 years was observed in our study as shown 
in Table 1. Out of 331 lesions, 63.4% were neoplastic and 36.51% were 
non neoplastics. We observed that majority of the cases with benign 
lesions presented with lower urinary tract symptoms (LUTS) constitut-
ing for 81.5% of the cases and the malignant lesions presented with hae-
maturia accounting for 92.3% of the cases. Our study observed the most 
common location of bladder tumour was in the lateral wall constituting 
67% followed by anterior wall accounting for 25%, posterior wall and 
bladder neck comprising 4% each. The details of histomorphological 
diagnosis of bladder lesions as shown in Figure 1 and 2 and Table 2. 
Our study, observed that majority of the bladder lesions were malignant 
constituting 89.52% (188 cases) of the neoplastic lesions and, of which 
urothelial carcinoma was the most common constituting 90.4% of the 
cases. As per histological grading WHO/ISUP (2016) we found high 
prevalence of high grade urothelial carcinoma accounting for 58.85% of 
the cases as shown in Table 3. As per TNM staging used in our study we 
observed majority of the bladder tumours were invasive accounting for 
84.34% of the cases as shown in Table 3.

DISCUSSION

In our study, we made an attempt to evaluate the pattern of tumour 
growth, the degree of differentiation, progression, recurrence and asso-
ciated mucosal changes. Our study highlights the importance of histo-
pathological examination in diagnosing bladder lesions. In the modern 
era, the robustic techniques like cystoscopy, histopathology, urine cytol-
ogy, fluorescence in situ hybridization and urine protein detection is 
used for accurate diagnosing and monitoring the bladder tumours8). But 
these diagnostic methods have its own advantages and limitations12). 

Hence histopathology remains the gold standard method for diag-
nostic and therapeutic purpose. But due to friability nature of bladder 
tumours, it results in technical impediments and interpretation errors 

Table 1. Age and gender wise distribution of bladder lesions.
Age of patient in years Male Female

20-29 5 3

30-39 11 10

40-49 17 33

50-59 23 35

60-69 73 43

70-79 27 21

> 80 yrs 19 11

Total  175 156

Figure 1a: Urothelial papilloma showing discrete papillae lined 
by normal hyperplastic urothelium having normal 
cytology (H and E stain, 100X). 1b. Papillary urotheli-
al neoplasm of low malignant potential (PUNLMP) has 
delicate papillae lined by hyperplastic urothelium hav-
ing minimal nuclear atypia (H and E stain, 100X). 

Figure 2a: Low grade papillary urothelial carcinoma (LGPUC) 
showing compact, crowded papillae lined by hyper-
plastic urothelium having moderate nuclear atypia (H 
and E stain, 100X). 2b. High grade papillary urothelial 
carcinoma (HGPUC) showing tumour cells in sheets, 
solid areas having marked cellular and nuclear atypia 
with increased mitosis. (H and E stain, 400X).
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that include retraction artifacts, electrocoagulation artifacts and exclu-
sion of smooth muscle fibres from the mucosa cause difficulties and 
pose challenges in reporting the histological grade and stage of the 
tumour. In such cases the above limitations can be overcomed by inclu-
sion of smooth muscle during cystoscopic biopsy, studying multiple 
serial sections and by using special stains for accurate and definitive 
diagnosis. The special stains includes histochemical and immunohisto-
chemical stains. The histochemical stains are Massons Trichrome stain 
(MTS), Jones' methenamine Siver stain (JMS), Periodic Acid- Schiff 
(PAS), Periodic Acid-Silver methenamine (PEM) and Gomori's tri-
chrome stain (GMS) are used for used for detection of early invasive 
urothelial carcinoma. The immunohistochemical stains like CK5/6, 
CK-7, CK 0, p63, and p53 stains are used in confirming the histomor-
phological diagnosis of urothelial carcinoma.

Literature review has shown that there is molecular alteration noted 
among the urothelial neoplasms. A significant difference at molecular 
level is noted between high grade, low grade urothelial carcinoma and 
between invasive and non-invasive urothelial carcinoma13-15). Various 
genetic alterations include loss of heterozygosity, increased genetic 
instability have been associated with increased tumour grade and stage.

Modern ancillary techniques show emerging data regarding 
immune- modulating agents that play a vital role in management of 
advanced urothelial carcinoma. The discovery of molecular pathways in 
urothelial carcinoma recurrence and progression has allowed the identi-
fication of potential prognostic and predictive markers10).

In the era of modernization, robust techniques like immunohisto-
chemistry (IHC), chromosomal analysis, flow cytometry, genomics and 
proteomics are used for an accurate classification and prognostication of 
bladder tumours16,17). These techniques are not routinely used now due to 
exorbitant cost and inaccessibility to common people and it also lacks 
specificity and sensitivity. 

In our study, we have used all the three diagnostic modalities but 
emphasizing more on the histomorphological diagnosis with grading 
and staging of bladder tumours. We have selected, WHO/ISUP (2016) 
classification for histological grading due to its advantages like, it has 
common definition and uniform terminology based on the level of cyto-
logical and architectural abnormalities. It has well defined criteria for 
neoplastic and preneoplastic bladder tumours. It helps in Identification 
of cases with high grade papillary urothelial carcinoma that has 
increased risk for progression and need for adjuvant therapy. It removes 
confusion in diagnostic categories. It includes the category of non-inva-
sive papillary urothelial neoplasms (PUNLMP) that have increased risk 
of recurrence and requires clinical surveillance10).

Review literatures shows that newly described and better defined 
noninvasive urothelial lesions like urothelial dysplasia and urothelial 
proliferation of uncertain malignant potential are frequently encountered 
in patients with prior history of urothelial carcinoma. Invasive urothelial 

carcinoma with divergent differentiation refers to percentage of the 
usual type of urothelial carcinoma and the percentage of other morphol-
ogies. Hence it is very important for the uropathologist to highlight the 
percentage of the usual type of urothelial carcinoma and other morphol-
ogies in the histopathology report for better therapy and Prognosis10).

In our study we have observed that bladder lesions are common 
between the age group of 60-69 years constituting 49.64% of the cases 
and is in concordance with Jhaveri et al. (2021)18) Dhakal R et al. 
(2021)8) and Matalka et al. (2008) study19). The bladder lesions were 
common in male than female accounting for 51.1% and 48.9% of the 
cases respectively. Our observations are in accordance Jhaveri et al. 
(2021)18) Dhakal R et al. (2021)8) and Suba G et al. (2017)20). The 
increased prevalence of bladder lesions in males observed in our study 
could be due to cigarette smoking, industrial exposure to acrylamine, 
schistosoma haematobium, cyclophosphamide, artificial sweetners and 
long acting analgesics. Literatures state that the exact mechanism of 
inducing the cancer by these risk factors is unclear but a number of 
cytogenetic and molecular alterations are heterogenous21).

In the present study majority of the bladder lesions noted were 
malignant lesions accounting for 56.79% of the cases and correlated 
with the Vibhav KG et al. (2015) study accounts 96.87% cases and 
Dhakal R et al. (2021) study reports 57.1% of the cases22,8). We have also 
observed that, among the malignant lesions of bladder most common 
was urothelial carcinoma accounting for 90.4% of the cases and is in 
accordance with Jhaveri et al. (2021) Dhakal R et al. (2021) and Suba et 
al. (2017)18,8,20). Our study showed increased prevalence of high grade 
urothelial carcinoma accounting for 58.85% of the cases and is in con-
cordance with Vibhav KG et al. (2015) and Satya et al. (2014)22,23).

Our study showed increased prevalence of invasive urothelial carci-
noma than non-invasive urothelial carcinoma and has correlated with 
Suba et al (2017) and Jhaveri et al (2021) study20,18). The increased prev-
alence of high grade urothelial carcinoma in our study may be due to 
low social and economic status, poor hygiene and lack of education 
among the patients have contributed for the same.

In the present study the diagnosed cases of invasive urothelial carci-
noma was treated surgically with preoperative radiotherapy and adju-
vant chemotherapy given to the patients.

The limitations of the study is, it lacks the information regarding the 
post-operative follow-up of the patients. Hence the recurrence, grade, 
stage, progression and survival rate was not studied in our patients. Use 
of special stains, histochemical stains or immunohistochemical stains or 
genomic study was not done in our study for accurate classification and 
prognosis of bladder neoplasms due to finanacial constraints.

Table 2. Histomorphological diagnosis of non-neoplastic and 
neoplastic bladder lesions

I Non --- neoplastic lesions N %

1. Non-specific cystitis 70 21.1%

2. Follicular cystitis 20 6.04%

3.  Eosinophilic cystitis 5 1.5%

4.  Cystitis glandularis 10 3.02%

5. Cystitis cystic 4 1.2%

6 Squamous metaplasia 10 3.02%

7 Tubercular cystitis 2 0.6%

 Total  121 36.51%

II Neoplastic lesions N %

a. Benign 22 10.47%

 Urothelial papilloma 22 10.47%

b.  Malignant 188 89.52%

1. Urothelialcarcinoma 170 90.4%

2. Squamous cell carcinoma 13 7.0%

3. Adenocarcinoma 5 2.65%

 Total  210 63.4%

Table 3. ISUP/WHO 2016 histological grading and TNM stagin-
gof urothelial neoplasms.

ISUP/WHO 2016 histological grading

Sl.No Grade No. of cases Percentage

1. Urothelial papilloma 22 11.45%

2. Papillary urothelial neoplasm of  7 3.6%
 low grade malignant potential.
 (PUNLMP)

3. Low grade papillary urothelial  50 26.04%
 carcinoma (LGPUC)

4. High grade papillary urothelial  113 58.85%
 carcinoma(HGPUC)

 Total 192 100%

TNM Staging of urothelial neoplasms

Sl.No Staging No. of cases Percentage

1. pTa (Confined to epithelium) 30 15.6%

2. pT1 (Invasion into lamina  86 44.8%
 propria) 

3. pT2 (Invasion into superficial  45 23.4%
 muscle) 

4. pT3 (Invasion into deep muscle)  29 15.1%

5. pT4  (Invasion into organs)  2 1.04%

 Total 192 100%
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CONCLUSIONS

In our study we observed a high prevalence of bladder neoplasms. 
Bladder tumours showed male preponderance. Clinically most of the 
patient with benign bladder neoplasms presented with lower urinary 
tract symtoms while malignant bladder neoplasms presented with hae-
maturia. Majority of bladder tumours on cystoscopy was localized on 
the lateral wall of bladder. The gold standard histomorphology in 
adjunct to histochemical and immunohistochemistry helps in early, 
accurate grading and staging of bladder tumours thus helps in early 
management with better prognosis of the of bladder neoplasms. The 
present study has stressed the importance of histomorphological exam-
ination of cystoscopic biopsies. The study highlights the special empha-
sis on the study of serial sections of biopsies with inclusion of smooth 
muscle in the biopsies for accurate grading and staging of bladder 
tumours. 
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