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ABSTRACT 

BACKGROUND 

Urinary bladder cancer is the 9th most common cancer worldwide and 13th most numerous cause of death from cancer. VEGF 

expression has been shown to be a prognostic marker and predicts the risk of recurrence and its high expression is related to 

lymph node metastasis. The study was undertaken to determine the expression of VEGF in urinary bladder tumours and its 

possible benefits in determining the prognosis of patients. 
 

MATERIALS AND METHODS 

50 cases of transitional cell carcinoma of urinary bladder diagnosed by histopathology were taken and expression of VEGF was 

observed on immunohistochemistry the results of staining intensity and percentage of positive cells were added and final scoring 

was done. 
 

RESULTS 

Expression of VEGF correlated with grade of tumor and was found to be statistically significant (p<0.05).  Maximum number of 

patients with high grade TCC showed a score of 3 for VEGF whereas in maximum patients with low grade TCC score of 1 for 

VEGF was obtained. 
 

CONCLUSION 

Expression of VEGF was found to be higher in patients with high grade TCC as compared to low grade TCC. Therefore, VEGF 

can be used as an important IHC marker to assess the utilization of antiangiogenic therapy in patients with urinary bladder 

malignancy. 
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BACKGROUND 

Urinary   Bladder   malignancy is a common malignancy 

being the 9th most common cancer worldwide and 13th most 

numerous cause of death from cancer.1 It is the 5th most 

common malignancy in Europe.2 and 4th most common 

malignancy in USA.3 As per the Indian cancer registry data 

in men it is the ninth most common cancer accounting for 

3.9% of all cancer cases.4 No literature has shown the 

incidence of urinary bladder cancer in Uttarakhand.  The 

main presenting symptom of all bladder cancers is painless 

haematuria.5-6 

 Among urinary bladder neoplasms, transitional cell 

carcinomas are the most common tumours accounting for 

90% of all urinary bladder carcinomas. Other tumours 

include squamous cell carcinoma, mixed urothelial 

carcinomas with areas of squamous carcinoma, 

adenocarcinomas, signet ring cell carcinoma and mixed 

adenocarcinomas.7 

Cigarette smoking is the well-established risk factor and 

contributes to more than 40% cancer of urinary bladder.8 

Angiogenesis, as quantified by vascular density, is an 

independent prognostic tumor marker in several tumor types 

and VEGF is a major factor in this process.9 

The process of angiogenesis is regulated within a 

complex homeostasis by the balance between proangiogenic 

and antiangiogenetic signals. Some proangiogenetic factors 

including bFGF, VEGF and IL-8 are produced by tumours 

growing in their relevant microenvironment. Overexpression 

of VEGF has been identified in tissue, serum, and urine of 

patients with bladder cancer and correlates with disease 

recurrence.10-14 

In many studies VEGF expression has been shown to be 

a prognostic marker and also predicts the risk of recurrence 

and high expression is related to lymph node metastasis. 

This could help in choosing the most convenient therapy for 

patients. 
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Aims and Objectives 

Since HIHT tertiary care center the incidence of patients with 

urinary bladder tumours, majority of which are transitional 

cell carcinoma is very high here. As per many previous 

studies VEGF is a good predictor of tumor grade as well as 

prognosis. Therefore this study is being undertaken to 

determine the expression of this marker in bladder tumours 

and its possible benefits in determining prognosis of 

patients. 

 

MATERIALS AND METHODS 

The study was conducted in the Department of Pathology, 

Swami Rama Himalayan University (SRHU) over a period of 

12 months. 50 cases of transitional cell carcinoma of urinary 

bladder were included in the study.  

 

Study Design- Type of the study: Observational and Cross 

sectional.  

 

Selection of Subject- 50 cases of transitional cell 

carcinoma urinary bladder diagnosed by histopathology 

were included in study.  

 

Study Tools 

 Histomorphological diagnosis was done using 

Haematoxylin and Eosin (H & E) stain. 

 Immunohistochemistry was done by using Anti VEGF 

antibody.  (BIOGENEX Company kit).  

 Structured study instruments (data reporting form) was 

developed and used to generate data.  

 

Scoring- The immunostaining was graded and this 

grading was based on staining intensity and relative 

abundance of VEGF and Factor 8 immunoreactive cells. 

The staining intensities for VEGF were graded as 

follows.4,3 

0- No staining (colourless) 

1- Slight staining (yellowish) 

2- Moderate staining (brown-yellow) 

3- Maximal staining (dark brown) 

The scoring was done by using the X40 objective lens 

and counting the immunopositive cells in at least 10 fields 

and was recorded as- 

 0 no staining 

 1 positive cells<25% 

 2 positive cells 25-50% 

 3 positive cells>50% 

 

The results of staining intensity and the percentage of 

positive cells were added and the final scoring of 

immunohistochemistry results for VEGF was- 

 0(-)- taken as negative 

 1-2 points(+)- taken as positive 

 3-4 points(++) - taken as positive 

 5-6 points(+++)- taken as positive 

(-) was regarded as negative and (+, ++,+++) was 

positive. 15-21 

 

RESULTS 

1. Maximum number of cases (n=31; 62%) in the study 

group were  more than 60 years of age, followed by 40-

50 years (n=10;20%) as shown in table 1. The 

youngest patient was 45 years old. Oldest patient was 

85 years old. Mean age of the patient was 64.42±11.78 

years. 

2. 88% of the patients in the study group were males and 

12% were females making male to female ratio of 7:1.  

3. Out of total 50 cases, 41 (82%) cases were cigarette 

smokers, 38 (76%) were tobacco chewers and 24 

(48%) cases were alcoholics. Cigarette smoking was 

found to be the most common addiction. 

4. A correlation between cigarette smoking and grade of 

tumor was found.  Out of 41 patients who smoked 32 

had high grade lesion which was statistically significant 

(p<0.05). Amongst 38 tobacco chewers, 28 had high 

grade lesion which was also statistically significant 

(p<0.05). Out of 24 alcoholics only 18 had high grade 

lesion which was statistically insignificant.  

5. The commonest presenting symptom was painless 

haematuria accounting for total 40 (80%) cases. This 

was followed by increased frequency of micturition 

accounting for 30 (60%) cases. Other symptoms were 

dysuria, urgency and weight loss.  

6. 74% patients had high grade malignancy whereas 26% 

patients had    low grade malignancy.  

7. Out of 50 total cases, only 15 patients with high grade 

lesion had deeper muscle involvement which accounted 

for 30% of total cases.  

8. Co-relation of VEGF score and sex of the patients was 

seen. No significant association was found between the 

two (p<0.711).  

9. Increasing VEGF score was associated with increasing 

grade of tumor. Amongst high grade cases, 22 had 

VEGF score of 3+ which accounted for 55% of cases. In 

low grade lesions maximum number of patients had 

VEGF score of 1+. A significant association was seen 

between VEGF score and grade of tumor (p<0.05). 

10. VEGF score was compared between smokers and non-

smokers. No significant association was found between 

cigarette smoking and VEGF score (p>0.05). 

11. Association between VEGF score and tobacco chewing 

was seen in the patients. Tobacco chewing was not 

associated with high VEGF score (p=0.364). 

12. In total 15 patients with deep muscle invasion, VEGF 

score was seen. No significant association was seen 

between high VEGF score and deep muscle invasion 

(p=0.616). 

 

DISCUSSION 

Urinary Bladder cancer is a worldwide health problem. It is 

a common malignancy being the 9th most common cancer 

worldwide. Transitional cell carcinoma accounts for the most 

common histological type. Tobacco smoking is the most well 

established risk factor of bladder cancer followed by 

occupational exposure to certain chemicals, aniline dyes and 

petroleum. Men are affected more than females.  
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This study was conducted on 50 patients in Department 

of Pathology, Swami Rama Himalayan University (SRHU), 

Dehradun over a period of 12 months in whom transitional 

cell carcinoma of urinary bladder cancer was diagnosed 

histomorphologically.  

The incidence of bladder carcinoma is higher in older 

males and transitional cell carcinoma is the most common 

variety of urinary bladder malignancy.22 

Age is now widely accepted as the greatest single risk 

factor for developing UCB. While UCB can occur at any age, 

it is generally a disease of middle-aged and elderly people. 

In fact, with the median age at diagnosis being 70 years.23 

UCB is primarily considered a disease of the elderly. 

Because of the close link between age and incidence of UCB, 

UCB can be expected to become an enormous challenge with 

the growth in the ageing population in the years ahead.24 

A study was conducted on 125 (104 males and 21 

females) by Rehmani et al. The peak incidence of bladder 

cancer was observed in the age group of 50-70 years with 

the mean age being 55 years.9 

In the present study the ages of patients ranged from 

40-85 years. Maximum number of patients (n=31:62%) 

were more than 60 years of age, followed by 40-50 years 

(n=10:20%). The youngest patient was 45 year old and 

oldest patient was 85 years old. The mean age was 64.2 ± 

11.78 years. This was slightly higher as seen in the previous 

studies.  

In the present study 88% of the patients were males and 

females comprised of 12% of the cases making a male to 

female ratio of 7:1. However the ratio was different from 

other studies in which the ratio was higher. In our study the 

peak incidence of bladder cancer was observed in the age 

group of more than 60 years.  

In the present study cigarette smoking was seen to be 

associated with urinary bladder cancer. 82% (n=41) of the 

patients were cigarette smokers. Out of 41 people who 

smoked 33 had high grade lesion and 8 had low grade lesion.  

A significant association was found between cigarette 

smoking and bladder cancer (p=0.003).  

In this study the commonest presenting symptom was 

painless haematuria accounting for total 40(80%) cases. 

This finding was in consistent with the results seen in 

previous studies. 

In addition, patients with high VEGF-C expression had a 

worse prognosis compared with patients with low VEGF-C 

expression. In a separate study of 126 patients treated with 

transurethral resection for UCB, higher expression of VEGF-

A, VEGF-C, and VEGF-D were all associated with increasing 

tumor stage and grade.25 

The expression of VEGF in high stage bladder cancer is 

significantly higher than in low stage cancers. Superficial 

bladder cancer with high VEGF expression shows higher 

progression (muscle invasion or metastasis) than that with 

low VEGF expression.24 

VEGF expression in tumor cells was also suggested as an 

important predictive factor of pelvic lymph node metastasis 

in bladder cancer patients.8 

Another study done in china suggested that the positive 

rate of VEGF expression significantly increased with the 

progression of tumor grade and therefore abnormal 

expression of VEGF genes could be used as a prognostic 

marker in bladder cancer patients.26 

In the present study we found 15 patients of high grade 

lesions having deep muscle involvement by the tumor cells. 

We studied the VEGF score in these patients separately. Chi 

square was used to compare the two. No significant 

association was found. Thereby deep muscle invasion 

cannot be identified as a criteria for high VEGF expression.  

 

CONCLUSION 

In the present study transitional cell carcinoma of bladder 

was studied. The patients were divided into groups of low 

grade and high grade urothelial carcinoma. Smoking status 

was evaluated in all patients and a statistically significant 

association was seen between smoking and grade of tumor. 

The expression of VEGF was studied in all patients. And was 

found to higher in patients with high grade lesion as 

compared to patients with low grade lesion. This expression 

was statistically significant (p<0.05).  This suggests that 

VEGF, is a major angiogenic factor in patients with 

malignancy and contributes to the pathogenesis of this 

disease. Therefore it can also can be helpful in assessing the 

utilization of antiangiogenic therapy in patients with urinary 

bladder malignancy. 
 

REFERENCES 

[1] Parkin DM. The global burden of urinary bladder 

cancer. Scandinavian J Urol Nephrol 2008;218:12-20. 

[2] Konety BR, Carroli PR. Urothelial carcinoma: cancers 

of the bladder ureter and renal pelvis. In: Tanagho EA, 

McAninch JW, ed. Smith's general urology. 17th edn. 

Noida: Tata McGraw Hill Publishing Company 2008:p. 

310. 

[3] Agrawal U, Mishra A, Salgia P, et al. Role of tumor 

suppressor and angiogenesis markers in prediction of 

recurrence of non-muscle invasive bladder cancer. 

Pathology & Oncology Research 2011;17(1):91-101. 

[4] Gupta P, Jain M, Kapoor R, et al. Impact of age and 

gender on the clinicopathological characteristics of 

bladder cancer. Indian J Urol 2009;25(2):207-210. 

[5] Zebic N, Weinknecht S, Kroepfl D. Radical cystectomy 

in patients aged > or ≥ 75 years: an updated review 

of patients treated with curative and palliative intent. 

BJU International 2005;95(9):1211-1214. 

[6] Kaufman DS, Shipley WU, Feldman AS. Bladder cancer. 

Lancet 2009;374(9685):239-49. 

[7] Kumar V, Abbas AK, Fausto N, et al, ed. Robbins and 

Cotran’s pathologic basis of disease. 9th edn. Elsevier 

Health Sciences 2009. 

[8] Strope SA, Montie JE. The causal role of cigarette 

smoking in bladder cancer initiation and progression, 

and the role of urologists in smoking cessation. J Urol 

2008;180(1):31-37. 

 

 



Jebmh.com Original Research Article 

 

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 4/Issue 56/July 13, 2017                                              Page 3396 
 
 
 

[9] Rahmani A, Alzohairy M, Khadri H, et al. Expressional 

evaluation of vascular endothelial growth factor (VEGF) 

protein in urinary bladder carcinoma patients exposed 

to cigarette smoke. Int J Clin Exp Pathol 2012;5(3):195-

202.  

[10] Brennan P, Bogillot O, Cordier S, et al. Cigarette 

smoking and bladder cancer in men: a pooled analysis 

of 11 case-control studies. Int J Cancer 2000;86(2):289-

294. 

[11] Freedman ND, Silverman DT, Hollenbeck AR, et al. 

Association between smoking and risk of bladder cancer 

among men and women. JAMA 2011;306(7):737-745. 

[12] Hemelt M, Yamamoto H, Cheng KK, et al. The effect of 

smoking on the male excess of bladder cancer: a meta-

analysis and geographical analyses. Int J Cancer 

2009;124(2):412-419. 

[13] Crew JP, O’Brien T, Bradburn M. Vascular endothelial 

growth factor is a predictor of relapse and stage 

progression in superficial bladder cancer. Cancer Res 

1997;57(23):5281-5285. 

[14] Inoue K, Slaton JW, Karashima T. The prognostic value 

of angiogenesis factor expression for predicting 

recurrence and metastasis of bladder cancer after 

neoadjuvant chemotherapy and radical cystectomy. Clin 

Cancer Res 2000;6(12):4866-4873. 

[15] Connolly DT, Heuvelman DM, Nelson R, et al. Tumor 

vascular permeability factor stimulates endothelial cell 

growth and angiogenesis. J Clin Invest 

1989;84(5):1470-1478. 

[16] Kumar V, Abbas AK, Fausto N, et al. Tissue renewal, 

regeneration, and repair. In: Kumar V, Abbas AK, 

Fausto N, et al, ed. Robbins and Cotran’s pathologic 

basis of disease. 8th edn. Haryana: Replica Press Private 

Limited 2010:p. 88. 

[17] Turner KJ, Crew JP, Wykoff CC. The hypoxia-inducible 

genes VEGF and CA9 are differential regulated in 

superficial vs invasive bladder cancer. British J Cancer 

2002;86:1276-1282. 

[18] Suzuki K, Morita T, Tokue A. Vascular endothelial 

growth factor-C (VEGF-C) expression predicts lymph 

node metastasis of transitional cell carcinoma of the 

bladder. Int J Urol 2005;12(2):152-158. 

[19] American cancer society: cancer facts and figures. 

Atlanta, GA: American Cancer Society 2006. 

[20] Anunobi CC, Banjo AA, Abdulkareem FB. Bladder cancer 

in lagos: a 15 year histopathologic review. Nigerian 

Postgrad Med J 2010;17(1):40-44. 

[21] Lorente JA, Bielsa O, Rijo E, et al. Clinical pathological 

differences and smoking habit depending on gender in 

a cohort of patients with transitional cell carcinoma of 

the bladder: retrospective study. Arch Esp Urol 

2011;64(5):427-433. 

[22] Joshi HN, Makaju R, Karmacharya A, et al. Urinary 

bladder carcinoma: impact of smoking, age and its 

clinico-pathological spectrum. Kathmandu Univ Med J 

2013;11(44):292-295. 

[23] Abood LG, Reynolds DT, Booth H, et al. Sites and 

mechanisms for nicotine’s action in the brain. Neurosci 

Biobehav Rev 1981;5(4):479-486. 

[24] Rodgman A, Perfetti TA. The chemical components of 

tobacco and tobacco smoke. Boca Raton (FL): CRC 

Press, Taylor & Francis Group 2009. 

[25] Pederson LL, Nelson DE. Literature review and summary 

of perceptions, attitudes, beliefs, and marketing of 

potentially reduced exposure products: communication 

implications. Nicotine & Tobacco Research 

2007;9(5):525-534.  

[26] Augustine A, Hebert JR, Kabat GC. Bladder cancer in 

relation to cigarette smoking. Cancer Res 

1988;48:4405-4408.

 

 


