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ABSTRACT: Urinary bladder carcinoma is associated with recurrence and metastasis. Various treatment 

modalities have been tried for treating this malignancy. However, there is variation in results reported in 

different studies. No particular treatment protocol has been reported to exhibit complete remission or 

limiting the progression of the disease. Intravesical chemotherapy is a novel technique that aids in 

preserving the urinary bladder from surgical mutilation while at the same time increases the disease free 

period and survival rates in these patients. The main challenge of intravesicle chemotherapy is patient 

selection process, and close monitoring of these subjects as there may be localized side-effects to this 

therapy. 

This review article presents an overview of various published articles in the field of intravesical 

chemotherapy of urinary bladder carcinoma.  
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INTRODUCTION 

Urinary bladder carcinoma is up to three times 

commonly reported among males when compared to 

females. It has incidences of 25:100,000 in males and 

8:100,000 in females, respectively. Overall incidences 

of urinary bladder carcinoma are slowly increasing over 

the years. The median reported age at time of diagnosis 

is 65 years. Urinary bladder carcinoma has higher 

frequency of occurrence in urban areas when compared 

to rural areas, which can be due to environment 

associated factors. Occupation related exposures 

account for approximately 25% of all reported cases of 

urinary bladder carcinoma. Most significant risk-factor 

associated with occurrence of urinary bladder 

carcinoma is smoking of cigarettes, which alone is 

contributory to approximately 50% of malignancies 

among men and 33% among women (IARC, 1987). 

Recurrent potential of urinary bladder carcinoma is due 

genetic alterations of an unstable type of urothelium 

that can facilitate continuous development of newer 

lesions or prevent implantation of carcinoma cells 

(Alfred et al., 2017). 

Urothelial carcinomas can be graded as per TNM 

staging system into- a) superficial, b) invasive and c) 

metastatic carcinoma. These stages have difference in 

their clinical behaviors, prognosis as well as 

management (Akaza et al., 1987; Asahi et al., 1980). 

Superficially located tumors represent nearly 70% of all 

new cases. Recurrence or new malignancy development 

of urothelial carcinomas are reported within five years 

of resection in approximately 50 % to 70 % of treated 

patients. The superficially located tumors may undergo 

progression to advanced tumor stage. Thus, the aim of 

any therapeutic modality in superficial stage tumor is 

prevention of recurrence as well as progression to an 

advanced tumor stage (Nilsson et al., 2001; Norming et 

al., 1992). 

Infiltration in underlying muscular layer has been 

associated with a greater risk of involvement of 

regional lymph nodes, which can subsequently undergo 

metastases to distant sites. Invasive urinary bladder 

carcinoma is reported in 20% to 25% of cases at 

diagnosis (Prout et al., 1983; Rajala et al., 1999; 

Reuter, 1990). 

Multimodality type of approach are utilized for sparing 

any organ that has been diagnosed with a malignant 

condition. For example, breast carcinoma, head and 

neck carcinoma, cervical carcinoma, and anal 

carcinoma. These modalities of treatment generally 

include - limited amount of surgical resection and/or 

biopsy which is followed up by concurrent and/or 

sequential chemotherapy, and radiation therapy. On 

similar lines, the organ sparing approaches are followed 

up for urinary bladder carcinomas (Alfred et al., 2017; 

Novara et al., 2015). 

Follow-up study data from Huland et al. (1990) 

indicated that mitomycin therapy protocol which was 

used as a short termed intense form of instillation 
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therapy combined with long-term maintenance therapy 

for instillation had beneficial effectiveness when 

compared to long-term instillation for maintenance, 

especially in patient’s recurrent tumors (Huland et al., 

1990). 

Masters et al. (1999), in their randomized study using 

intravesical therapy with standard dose at one mg/:ml) 

or double dosed epirubicin found, that epirubicin when 

used in double times standard dosage had no superiority 

with relation to tumoral response, time between 

recurrences, or rate  of recurrence (Masters et al., 

1999). 

A reduction in tumor recurrence from 55% till 27% was 

noted in 4 control drug trials on epirubicin by Ali-el-

Dein et al. (1997a), Ali-el-Dein et al. (1997b), 

Oosterlinck et al. (1993) and Rajala et al (1999) (Ali-

El-Dein et al., 1997a; Ali-El-Dein et al., 1997b; 

Oosterlinck et al., 1993; Rajala et al., 1999). Clinical 

efficacy of early therapy using epirubicin found that 

intervals between tumor recurrence was longer in these 

patients than those being treated with TUR-B therapy 

(36 Vs. 28 months).  

Messing et al. (2018) in their study on lower grade non-

muscle invasive urothelial carcinoma following post-

resection intra-vesical Gemcitabine instillation reported 

significant reduction in recurrence risk for a period of 4 

years (Messing et al., 2018). 

Yang et al. (2016) in their meta-analysis showed that 

use of peri-operative intra-vesicle chemotherapy 

improves chances of survival and reduces the rate of 

tumor recurrence in patients of urothelial carcinoma 

(Yang et al., 2017). 

Similarly, 2 prospective and independently conducted 

randomized controlled clinical trials by O’Brien et al. 

(2010) and Fang et al. (2013) showed that post-

operative intra-vesicular mitomycin C either with or 

without cytosine arabinoside instillation, reduced  

recurrence risk of urinary bladder cancers following  

surgery (Fang et al., 2013; O’Brien et al., 2011). 

INTRAVESICAL CHEMOTHERAPY IN 

URINARY BLADDER CARCINOMA 

Intravesical chemotherapeutic administration is done in 

as adjuvant therapy to trans-urethral resection or TUR-

B in superficial lesions. This approach drastically 

reduces the short-term i.e., 1 to 3 years of rate of 

recurrence by around 20 %. Eight year period of 

follow-up have reported 8 % of total recurrences 

following intra-vesical chemotherapy (Nilsson et al., 

2001). 

Long-term chemotherapy for maintenance by means of 

instillation per one year has not been shown to increase 

the interval between recurrence whether longer duration 

on comparison with immediate chemotherapy in a 

short-term post-operative period using intravesical 

chemotherapy (Malstrom et al., 1996; Novara et al., 

2015; Nilsson et al., 2001). 

Majority studies have shown the intra-vesical therapy 

using ‘Bacillus Calmette Guerin’ or BCG) on 

comparison with intra-vesical use of chemotherapeutic 

agents demonstrate superior prevention of recurrent 

tumor. Intra-vesical chemotherapeutic regimens exhibit 

prolonged period of disease-free rate of survival with 

no chronic impact over progression of superficially 

localized urinary bladder carcinoma into infiltrating 

bladder of cancer in underlying muscle layer. There is 

no evidence available regarding benefit in rate of 

survival following use of adjuvant intra-vesical 

chemotherapy regimen (Krege et al., 1996; Lundholm 

et al., 1996). 

Chemotherapeutic protocols with regimens using 

cisplatin produce objective tumor related response in 

approximately 50% patients suffering from metastatic 

carcinoma of urinary bladder. An increased period of 

survival with no disease and an overall survival with 

median duration of 2 to 3 months has been reported in 

patients after treatment with cisplatin based poly-

chemotherapy when compared to those patients who 

were treated using cisplatin as single agent or with 

lesser intensive chemotherapeutic treatment (Byar and 

Blackard 1977; Burnand et al., 1976). 

In clinical control randomized study trial performed in 

Scandinavia on high-risk tumors, adjuvant 

administration of mitomycin-C along with BCG has 

demonstrated better survival following a period free 

from disease, although, the rate of progression of 

malignancy had similarity in either of the study arms 

(Flamm et al., 1995). 

Malstrom et al. (1999), in their follow-up study 

reported statistically significant (P = 0.04) in survival 

following BCG Tis (carcinoma in situ) disease. Also, 

no statistical difference in progression of tumor was 

observed between these arms (Malstrom et al., 1996). 

Rintala et al. (1991), in their study on patients who had 

frequent recurrence of Ta-T1 urinary bladder 

carcinomas reported BCG as a superior chemotherapy 

drug over mitomycin C in terms of responsiveness, 

survival with no disease and rate of recurrence. Though 

in present study, mitomycin C was observed to 

demonstrate superior effectiveness when compared to 

BCG patients suffering from Tis staged urinary bladder 

carcinoma (Rintala et al., 1991). 

Though BCG is accepted as a superior intra-vesical 

chemotherapeutic agent in superficial urinary bladder 

carcinoma, there are contradictory views regarding this 

(Tolley et al., 1988; Witjes et al., 1993). 

In an EORTC randomized and prospective clinical trial 

that compared intra-vesical BCG-RIVM with 

mitomycin C in pTa, pT1 and pTis stage carcinomas, 

identical efficacy was observed with respect to 

recurrence of tumor. But mitomycin C had higher 

efficacy when compared to BCG in prevention of 

disease from progressing. However, the toxicity profiles 

on comparison were found to be non-significant 

(p=0.006) (Schulman et al., 1982). 

Another randomized controlled clinical trial on neo-

adjuvant chemotherapeutic agents- methotrexate 

(MTX), cisplatin along with vinblastin or MCV prior to 

treating patients diagnosed with T2 toT4aNXM0 urinary 

bladder carcinoma with radiotherapy has been 

advocated by the ‘Radiation Therapy Oncology Group’. 

No statistically significant differences were obtained in 

patients with distant metastases or in five year rate of 

survival. Hence, in this study it was noted that neo-

adjuvant MCV intravesicular treatment had no 
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influence over clinical remission rate (Witjes et al., 

1998). 

STUDIES ON SHORT TERM PREVENTION 

USING DIFFERENT CHEMOTHERAPEUTIC 

AGENTS USING INTRAVESICAL THERAPY IN 

RECURRENT URINARY BLADDER 

CARCINOMA 

Ethoglucid has been studied as an adjuvant therapeutic 

intravesical agent along with endoscopic trans-urethral 

resection in a randomized clinical trial which comprised 

of 209 proven patients. This clinical study showed 59 % 

recurrence rate in control group, when compared with 

28 % recurrence rate in patients who were treated using 

chemotherapy alone. Thus, a decrease of 31% rate of 

recurrence was observed when adjuvant intra-vesical 

chemotherapy was used (Kurth et al., 1997). 

On performing systematic analysis of studies which 

employed Mitomycin C as intravesical 

chemotherapeutic agent along with trans-urethral 

resection in 1774 confirmed patients, statistically 

significant improvement was observed in only 5 clinical 

trials. Recurrence rate was found to be 38 % in patient 

group that were treated using Mitomycin C in trans-

urethral resection when compared to the group that was 

treated only with Mitomycin C chemotherapy (Huland 

and Otto 1983; IARC 1987; Kurth et al., 1997; 

Lundholm et al., 1996; Malstrom et al., 1996; Novara 

et al., 2015; Norming et al., 1992; Shabsigh et al., 

2009).  

9 randomized clinical trials that comprised of a total of 

1130 cases involving Thiotepa administration 

demonstrated statistically significant result in 

improving the reduced rate of recurrence using 

intravesical chemotherapy when compared with 

treatment using surgery alone (Nocks et al., 1979; Prout 

et al., 1983; Rajala et al., 1999; Rubben et al., 1990; 

Solsona et al., 1999; Schulman et al., 1982; Zincke et 

al., 1983). 

On comparing average incidences in recurrence in 

group where treatment was done through surgery alone 

and with Thiotepa chemotherapy, a 12% reduction in 

rate of recurrence was observed (Zincke et al., 1983). 

Also, it was seen that the drug response was in 

proportion to its concentration in solution administered 

rather compared to bolus dose (Tolley et al., 1988; 

Witjes et al., 1993). 

Randomized control trials using doxorubicin as 

intravesical chemotherapy agent have demonstrated 

statistically significant results in reducing risk of 

recurrence by up to 0.21 times (Niijima et al., 1983; 

Nocks et al., 1976; Zincke et al., 1983). 

A reduction in lowering of rate of tumor recurrence has 

been noted from 55 % to 27 % with intravesical therapy 

using epirubicin, specially during early installation of 

the drug. The average time for recurrence using 

Epirubicin was found to be 0.13 months when 

compared with 0.29 months in patients who were 

treated using trans-urethral resection only (Kim and Lee 

1989; Koontz et al., 1981; Minervini et al., 1996; 

Medical Research Council Working Party on 

Urological Cancer 1994; Shipley et al., 1998). 

A controlled clinical trial using intra-vesical 

mitoxantrone demonstrated longer time for recurrence 

and an increase in period of disease-free survival or 

period of progression to advanced stage of disease 

when compared to patients who were treated only using 

transurethral resection therapy (Zincke et al., 1983). 

CONCLUSIONS 

Despite prolonging disease-free period of survival, neo-

adjuvant intra-vesical chemotherapy has failed to show 

no distinct findings in long term or in preventing 

progression of superficial malignancy into invasive 

urinary bladder carcinoma. Also, there is limited data 

representing survival rate intra-vesical chemotherapy 

using any of the known chemotherapeutic agents. 

SCOPE OF STUDY 

The cumulative findings of this paper are suggestive of 

necessity regarding continued work on intravesicle 

chemotherapy as a treatment modality or as an 

adjunctive therapy in patients of urinary bladder 

carcinoma. 

FUTURE SCOPE 

Studying the effect of intravesical therapy in urinary 

bladder carcinoma will enhance treatment modalities in 

more effective manner. 
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