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ABSTRACT 
 

 

BACKGROUND 

Transitional cell carcinoma also known as urothelial carcinoma accounts for more 

than 90 % of all primary tumours of urinary bladder. It is the 4th most common 

cancer in men and 8th most common cancer in women in the western world. 

Nearly 80 % of patients initially present with bladder tumours confined to 

mucosa or submucosa. Not grading but detection of infiltration is of much value 

when dealing with invasive urothelial malignancy. When it invades muscle, it 

dictates more aggressive treatment. This study was undertaken to correlate the 

clinical, radiological, and pathological findings in the grading and staging of 

carcinoma bladder. 

 

METHODS 

This prospective study was conducted in the Department of Pathology for a 

period of two years. 55 patients with clinical features suggestive of carcinoma 

bladder were included in the study. Radiological and cystoscopic findings were 

combined to obtain a clinical staging. Materials included were H&E stained 

sections of biopsies, TURBT and Cystectomy. Special stains were done in 

indicated cases. Grading was done using WHO / ISUP grading system and 

staging using AJCC / UICC staging system. 

 

RESULTS 

55 cases were studied. Most common age group was 60 - 69 years (40 %) with 

male preponderance (94.5 %). 100 % of patients presented with haematuria. 

Cystoscopically most common appearance was fronds (69.1 %) involving right 

lateral wall (40 %). Of the clinically invasive cases 29 (52.7 %), 19 (65.50 %) 

were pathologically invasive, 3 (10.3 %) were pathologically noninvasive, 7 

(24.10) were insufficient for opinion. Of the clinically noninvasive cases (26), 5 

(19.20 %) were pathologically invasive 13 (50 %) were noninvasive and rest 

were insufficient for opinion. 

 

CONCLUSIONS 

Bladder carcinomas are more common in elderly males. All patients presented 

with haematuria. Most common site of involvement was lateral walls. 

Clinicopathological correlation was more in highly advanced cases. 
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Bladder cancers are showing an increasing trend all over 

the world. Since 1950s the incidence of bladder cancer has 

risen approximately 50 %. Urinary bladder carcinomas rank 

ninth in the worldwide cancer incidence with more than 

3,00,000 cases each year worldwide.1 Approximately more 

than 1,00,000 patients die from this disease each year.2 In 

India as per reports of National Cancer Registry program 

the incidence rate of urinary bladder carcinoma is 2.25 % 

with 3.67 % in males and 0.83 % in females.3 

Urothelium otherwise called transitional epithelium is 

the epithelial lining of the pelvis, ureter and urinary 

bladder. It is approximately five to seven layers thick and is 

seen overlying the lamina propria. Malignancy arising from 

this lining is called transitional cell carcinoma. 

Transitional cell carcinoma also known as urothelial 

carcinoma comprises more than 90 % of all primary 

tumours of urinary bladder followed by squamous cell 

carcinoma, adenocarcinomas and neuroendocrine 

carcinomas.4 With a higher incidence in men than women, 

it is the 4th most common cancer in men and 8th most 

common malignancy in women.5 

Since urinary bladder carcinoma is a disease with 

significant mortality and morbidity it is very important to 

understand the risk factors for this disease. The 

pathogenesis of urothelial tumours is direct and prolonged 

contact of urinary bladder mucosa with urine containing 

carcinogens which are being excreted from the body. There 

are many chemical factors that increase the risk for bladder 

cancer like cigarette smoking, occupational exposure to 

many chemicals like aromatic amines and aniline dyes, 

textile work and plumbing6. Other factors include urinary 

bladder stones, chronic infection and irritation of long 

duration. 

Globally the number of cases of bladder cancer is 

increasing. Nearly 80 % of patients initially present with 

bladder tumours confined to mucosa or submucosa. 

Tumours confined to the bladder and which do not invade 

the muscularis propria is considered as noninvasive bladder 

carcinoma. Invasion of muscularis propria is called invasive 

carcinoma. It indicates an advanced stage and warns that 

it can have life threatening consequences which requires 

surgical intervention. 

There are very few reliable methods available for 

screening and detecting bladder carcinomas. More 

significant is the clinical signs and symptoms. Most 

common presentation is painless haematuria which can be 

macroscopic or microscopic. Patients with macroscopic 

haematuria should undergo complete evaluation to 

determine the cause. Microscopic haematuria which is 

presence of three or more red blood cells per high power 

field from two of three urine samples can be an incidental 

finding. It can be an indication of any underlying 

malignancies of urinary bladder or kidneys or can be 

insignificant. According to American Urological Association 

patients with microscopic haematuria should be thoroughly 

evaluated for any renal system tumours after excluding 

causes like menstruation, exercise or trauma. Haematuria 

investigation in an otherwise asymptomatic patients detect 

bladder cancer in roughly 20 % of gross and 5 % of 

microscopic haematuria.7 Other symptoms like urgency, 

frequency and dysuria is more often associated with benign 

lesions of urinary tract. Symptoms like flank pain or pelvic 

pain is usually seen in advanced diseases indicating 

obstruction or invasion of tumour into surrounding tissues.8 

Cystoscopy is a very important primary tool for 

diagnosis for patients suspected of having urinary bladder 

tumours because it is less risky. It allows direct 

visualization of tumour and is an important method of 

access to a tumour for taking biopsy or resection during 

the same procedure. 

A complete diagnostic evaluation of bladder carcinomas 

includes imaging of the entire urinary tract. Methods 

usually done are ultrasound scan, CT (Computed 

Tomography) scan and MRI (Magnetic Resonance 

Imaging). Ultrasound scan is used as an initial test for 

evaluation in patients with haematuria but is rarely a 

definitive test. It cannot demonstrate muscle invasion or 

any lymph node involvement. In CT scan the tumour in the 

bladder will appear as papillary projection or nodule or 

thickening in the wall. Although the imaging findings are 

not specific it can be used for accurate staging and 

planning of treatment. 

Tumour grading is an important prognostic feature of 

bladder cancers but there is a lack of consensus 

internationally regarding the classification. In World Health 

Organisation, 1973 grading there was a three-tier system 

that is grade 1, 2 & 3 and majority of tumours were 

reported as grade 2. ISUP / WHO 2004 grading system 

includes only high grade and low grade tumours and 

showed very good prognostic ability than WHO 1973 

system. 

Grading is of less value when dealing with invasive 

urothelial malignancy. Of paramount importance is the 

detection of infiltration. When it invades muscle, it dictates 

more aggressive treatment. In noninvasive papillary 

urothelial tumour prognosis is influenced by the cytological 

grade of the tumour. 

The present study is undertaken to correlate clinical, 

cystoscopic, radiological and pathological findings so as to 

get a correct diagnosis with respect to grading and staging 

of carcinoma bladder so as to give a guidance in treatment 

protocol. 

 

 
 

METHODS 
 

 

This was a hospital based prospective descriptive study 

conducted in the Pathology Department and Urology 

Department in a tertiary care teaching centre in the 

government sector. The study was conducted for a period 

of 2 years. 55 patients with clinical features suggestive of 

urinary bladder carcinoma were included in the study. 

Patients who had clinical symptoms like haematuria and 

irritative symptoms like dysuria, frequency and urgency 

were included in the study. Radiological staging using 

ultrasound scan and CT scan were studied. Cystoscopically 

site of tumour, number of lesions, appearance, base of the 

lesion and presence of carcinoma in-situ changes in the 
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surrounding mucosa were looked for. Radiological and 

cystoscopic findings were combined to obtain a clinical 

staging. The specimen included were biopsies (5, 59 %) 

from the tumour, Trans Urethral Resection of Bladder 

Tumour (TURBT) (36, 65.5 %) and cystectomy (14, 25.5 

%). These were fixed in 10 % formalin, and after 

processing in a histokinette, sections were taken and 

stained with hematoxylin and eosin. Masson’s trichrome 

was also done to highlight muscle invasion. In this study 

grading was done using WHO / ISUP grading system and 

staging using AJCC / UICC staging system. For grading, 

pathological features that were looked for were structure of 

papillae, loss of polarity, cohesiveness, nuclear 

pleomorphism, appearance of chromatin, presence of 

nucleoli and mitosis. 

 

 
 

 

RESULTS 
 

 

 

A 2-year period of study was conducted. 55 cases of 

urothelial tumours were studied for their clinical and 

histopathological correlation. The results observed were: 

Age group of patients varied from 40 – 81 yrs. The most 

common age group was between 60 – 69 yrs. accounting 

for 40 % followed by 70 – 79 yrs. accounting for 24 %. 

Out of 55 patients 52 were males accounting for 94.5 % 

while female patients were only 3 (5.5 %) showing 

significant male predominance. 

 

 

Clinical  Presentation 

Clinical symptoms assessed included haematuria and 

irritative symptoms in the form of dysuria, frequency, and 

urgency. All the patients presented with haematuria while 

irritative symptoms were present in 33 % accounting for 60 

%. 

 

 

Radiology 

Both ultrasound scan and CT scan findings were available 

in 39 cases and these were analysed. Most common 

imaging finding was superficial tumour in 22 cases 

accounting for 56 % followed by perivesical extension in 26 

%. 

 

 

Cystoscopy 

Cystoscopy was done by the consultant urologist in the 

Dept of Urology. Factors noted were 

1. Appearance - which was either solid lesion or fronds. 

Predominant appearance was fronds in 38 cases 

forming 69.1 %. 

2. Number - whether single or multiple. Multiple tumours 

were noted in 32 cases forming 58.2 %. 

3. Site of Involvement - Most common site of 

involvement was right lateral wall in 22 cases (40 %) 

followed by left lateral wall in 10 cases forming 18.2 % 

of cases. Third frequent site was right posterolateral 

wall. 

4. Base of Tumour - was either wide based or narrow 

based. 27 cases (49.1 %) had wide base, and 28 

cases (50.9 %) had narrow base. 

5. Size of the Tumour - either small or large, 29 cases 

had large tumours accounting for 52.7 %. 

6. Evidence of Necrosis – was present in 18 cases 

accounting for 32.7 % of cases. 

 

 

Clinical  Staging  

Clinical staging was done on the basis of cystoscopic and 

radiological findings by the urologists. Of the 55 cases, 29 

cases (52.7 %) were considered clinically invasive. Patients 

underwent either trans urethral resection of bladder 

tumour or cystectomy or biopsy. 36 patients underwent 

cystectomy, 14 underwent cystectomy 5 had biopsy done. 

Microscopically, parameters looked were 1. Pattern 2. Loss 

of polarity 3. Cohesiveness 4. Pleomorphism 5. Chromatin 

6. Nucleoli 7. Mitosis 8. Necrosis 9. Vascular emboli. Most 

common pattern was papillae in 42 cases (76.4 %), 

polarity was lost in 38 cases (69.1 %), cell cohesiveness 

was lost in 24 (43.6 %). 54 (98.2 %) cases showed 

pleomorphism. vesicular nuclei were noted in 27 cases 

(49.1 %) and hyperchromatic in 28 (50.9 %) cases. 29 

cases (52.7 %) showed nucleoli. Frequent mitosis was 

noted in 23 (41.8 %) cases, necrosis was noted in 21 (38.2 

%) cases. 

 

 

Pathological  Grading 

Grading was done based on 1998 / 1999 WHO / ISUP 

Grading system. According to these 24 cases (43.6 %) 

were high grade, 30 cases (54.5 %) were low grade and 1 

case (1.8 %) of low malignant potential. 

 

 Number Percent 
High Grade 24 43.6 

Low Grade 30 54.5 
Low Malignant Potential 1 1.8 

Total 55 100.0 

Table 1. Pathological Grade 

 

 

Pathological  Stage 

Staging was done based on AJCC / UICC staging system. 

16 cases (29.1 %) were noninvasive. 24 cases (43.6 %) 

were invasive. Staging was not possible in 15 cases due to 

lack of specimen from deeper tissue. 

 
 Number Percent 

No deeper tissue 15 27.3 
Ta - Non Invasive 16 29.1 

T1 - Invasive 6 10.9 

T2 - Invasive 16 29.1 
T4 - Invasive 2 3.6 

Total 55 100.0 

Table 2. Pathological Stage 

 

 

Comparison of  Cl inical  and Pathological  

Staging 

A comparison was done between the clinical and 
pathological staging. Of the total clinically invasive cases 
(29), 19 (65.50 %) were pathologically invasive, 3 (10.3 
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%) were pathologically noninvasive and 7 (24.1) were 
insufficient for opinion. Out of the clinically noninvasive 
cases (26), 5 (19.2 %) were pathologically invasive, 13 (50 

%) were noninvasive and balance were insufficient for 
opinion. 
 

Pathological 

Stage 

Clinical Stage 

Invasive Non Invasive Total 

No.       % No.       % No.       % 

No Deeper 

Tissue 
7 24.1 % 8 30.8 % 15 27.3 % 

Ta - Non 

Invasive 
3 10.3 % 13 50 % 16 29.1 % 

T1 - Invasive 4 13.8 % 2 7.7 % 6 10.9 % 

T2 - Invasive 13 44.8 % 3 11.5 % 16 29.1 % 

T3 - Invasive 0 0 % 0 0 % 0 0 % 

T4 - Invasive 2 6.9 % 0 0 % 2 3.6 % 

Total 29 100 % 26 100 % 55 100 % 

Table 3. Comparison of Clinical and Pathological Staging 

 

In noninvasive cases there was clinicopathological 

correlation (positive correlation) were noted in 81.25 % 

while it was 66.67 % in T1, 81. 25 % in T2 and 100 % in 

T4. Grade of the tumour in cases showing carcinoma in-

situ in the adjacent mucosa was looked in. Of the 9 cases 

which showed carcinoma in-situ changes 7 i.e., 77.8 % 

were high grade tumours and 2 (22.20 %) were low grade 

tumour. 

 

 
 

 

DISCUSSION 
 

 

Urinary bladder carcinoma is one of the most common 

cancers worldwide with highest incidence in industrialised 

countries. It is the 4th most common cancer in men and 8th 

most common cancer in women in the western world. 

Urothelial carcinomas contributed to 95 % of bladder 

cancers in Caucasians with only 30 % in Africans. In Asia 

predominant were urothelial carcinoma while rest were 

squamous cell carcinoma. Staging and grading of the 

bladder tumours is of utmost importance for the treatment 

protocol prognosis and predicting survival. This study 

demonstrates the age wise and sex wise distribution of 

bladder cancers, commonest clinical presentation, 

importance of ultrasound scan, computerized tomography 

and cystoscopy in clinical staging and the correlation 

between clinical and pathological grading and staging of 

urothelial carcinomas of urinary bladder. 

 

 

Age 

Urothelial tumours are typically a disease of elderly males.9 

According to SEER cancer statistics review the median ages 

of patients at the time of initial diagnosis are 69 in men 

and 71 in women.10 According to Sternberg’s diagnostic 

pathology11 most common age group is 6th to 7th decade. 

Another study by Lynch and Cohen12 the median age was 

68 yrs in males and 71 in females. In our present study 

age group was comparable with above data. Most common 

age group was between 60 – 69 yrs. with median age of 

62 while second commonest was between 70 - 79 yrs. 

 

Sex 

In a study by Grenlee et al, 2000,5 bladder carcinomas was 

more than 2.5 times common in males. According to 

Sternberg’s diagnostic pathology10 ratio of male: female is 

3.4:1. But in sharp contrast in our present study only 5.5 

% were females with a male: female ratio of 19:1. 

 

 

Clinical  Presentation  

According to Meigden et al13 haematuria is the key 

symptom in carcinoma bladder. In our present study 

haematuria was present in all the patients. In western 

studies, irritative symptoms like frequency and dysuria 

were present in 26 % of patients. In our study it was 60 

%. These denote that our population of patients seek 

medical help only when they have alarming symptoms like 

haematuria. 

 

 

Radiology 

In our study CT scan and USS (Ultra-Sound Scan) were 

present in only 39 patients. Of these 22 (56.4 %) were 

superficial lesions, perivesical extension were present in 10 

cases (25.6 %) while bladder wall involvement was seen in 

7 cases (17.9 %). According to study by Koss14 CT staging 

accuracy was 64 %. In our study of the 39 cases with CT 

scan report 10 cases were not taken for calculating 

accuracy as tissue was inadequate for pathological staging. 

14 cases correlated with pathological staging 15 cases did 

not have correlation. Staging accuracy by CT in our study 

was only 50 %. 

 

 

Cystoscopy 

Kakizoe et al15 have shown in their study that papillary 

lesion is more likely to be superficial. Solid nodules or 

broad-based appearance implies a more deeply infiltrative 

lesion. In our study 10 out of 17 cases which showed solid 

pattern were invasive pathologically, 2 were noninvasive 

and 5 were insufficient for opinion. 

 

 

Site 

Most common site for carcinoma is known to be lateral 

wall. In our study the most common location was lateral 

wall which accounted for 58.2 % followed by posterior wall 

with 23.7 %. This observation was comparable with the 

established data. In a study by Srikousthubha et al16 

commonest site was lateral wall which accounted for 64 % 

of their study cases. 

 

 

Pathology 

Papillary neoplasms were classified based on the scheme 

proposed by WHO / ISUP.17 Structure of papillae, loss of 

polarity, nuclear pleomorphism, shape, chromatin pattern, 

nucleoli, mitosis and cohesiveness were assessed for 

grouping these tumours into specific categories. In our 

study majority of the patients that is 30 cases (54.5 %) 

presented with low grade tumours and 24 (43.6 %) 
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presented with high grade tumours. Only one patient 

presented with papillary neoplasm of low malignant 

potential. 

Staging was done based on AJCC / UICC staging 

system. 16 cases (29.1 %) were noninvasive. 24 cases 

(43.6 %) were invasive (16 cases were T2, 6 T1 and 2 with 

T4 stage. Staging was not possible in 15 (27.3 %) cases 

due to lack of specimen from deeper tissue. A low 

percentage of invasive cases (19 %) was noted in studies 

by Dr Zeenat Ara et al.18 The higher percentage of invasive 

cases in our study can be attributed to late detection of 

cases due to less awareness in public about symptoms and 

delay in seeking a medical help that is they approach only 

after they develop alarming symptoms like macroscopic 

haematuria. 

A comparison was done between the clinical and 

pathological staging. Of the total clinically invasive cases 

(29), (65.50 %) were pathologically invasive, 3 cases (10.3 

%) were pathologically noninvasive and 7 (24.1) were 

insufficient for opinion. 

Out of the clinically noninvasive cases (26), 5 (19.2 %) 

were pathologically invasive, 13 (50 %) were noninvasive 

and balance were insufficient for opinion. The positive 

correlation was 81.25 % in noninvasive cases, 66.7 % in 

T1, 81.25 % in T2 & 100 % in T4. In a study by Sanchez 

Chapadom et al, on staging bladder carcinoma there was 

66 % correlation with 60 % for Ta, 78 % for T1, 25 % for 

T2, 57 % for T3, 74 % for T4. In our study positive 

correlation in Ta was 81.25 % 66.6 % in T1, 81.25 % in T2 

and 100 % correlation in T4. 

In a study by Sanchez–Chapadom et al, on staging 

error in bladder carcinoma there was 66 % correlation with 

60 % for Ta, 78 % for T1, 25 % for T2, 57 % for T3, 74 % 

for T4. In our study positive correlation in Ta was 81.25 %, 

66.6 % in T1, 81.25 % in T2 and 100 % correlation in T4. 

According to a study by Vincenzo Ficarra et al19 

correlation between clinical and pathological staging in a 

series of radical cystectomy specimen (156) for carcinoma 

bladder were statistically overlapping for advanced cases 

only. This was comparable with the observations of our 

present study in which correlation for T4 stage was 100 %. 

A strong correlation exists between tumour grade and 

stage according to Jewett & Strong20 with most well 

differentiated and moderately differentiated being 

superficial and most poorly differentiated being muscle 

invasive. 

In our study of the 24 high grade cases 15 (62.5 %) 

were invasive, 4 (16.6 %) were noninvasive and 5 (20.8 

%) were insufficient for opinion. Of the 30 low grade cases 

12 (40 %) were noninvasive, 9 (30 %) invasive and 9 (30 

%) had no deeper tissue. This was comparable with 

previous studies done by Biswas et al and Laishram RS et 

al in which high grade lesions were more invasive and low-

grade lesions were less invasive. 

 

 
 

 

CONCLUSIONS 
 

 

 

The most common age group involved was between 6th 

and 7th decade. Male : Female ratio was 19:1.100. Patients 

presented with haematuria. Radiological staging accuracy 

was around 50 %. Most common site was lateral walls. 

Majority of the solid tumours on cystoscopic examination 

were invasive pathologically. Tumours with carcinoma in 

situ with changes in the surrounding mucosa were mainly 

high grade. Majority of our patients presented with low 

grade tumours. Clinicopathological correlation was strong 

in highly advanced cases. High grade tumours were more 

invasive than low grade tumours. Cystoscopic studies and 

biopsy of the lesion helps in early detection of bladder 

tumours and form the main stay of diagnosis and follow up 

of the patients. Study of the base separately in 

transurethral resection of bladder tumour specimens is 

highly significant as the patient needs further treatment 

after the procedure if the tumour is involving the base of 

the lesion. 
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the full text of this article at jebmh.com. 
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