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Pros and cons of radical cystectomy in the treatment of 
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ABSTRACT
The management of T1G3 (or high-grade T1) bladder cancer poses a challenging clinical dilemma to the urologist. There are 
good data supporting bladder conservative therapy with repeat transurethral resection and administration of Bacille Calmette-
Guérin (BCG) intravesical therapy but this must include maintenance regimens since only maintenance BCG has been shown 
to decrease tumor recurrence and progression. Concern over worse survival with a delay in deÞ nitive therapy has prompted 
many to recommend immediate cystectomy for T1G3 disease. Ultimately, the decision needs to be individualized and although 
certain pathologic factors (T1b disease, early recurrence or progression within three months of BCG therapy, lymphovascular 
invasion and variant histology) are prognostic of progressive disease, no deÞ nitive risk factors for tumor progression have been 
identiÞ ed.
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INTRODUCTION

In 2002, bladder cancer of all types accounted for 
145,009 deaths worldwide.[1] In the United States, 
bladder cancer accounted for 13,060 deaths in 2006. 
It is the fourth most common malignancy in men and 
the ninth most common malignancy in women with 
44,690 men and 16,730 women being diagnosed in 
2006.[2] Transitional cell carcinoma (TCC) is identiÞ ed 
in greater than 90% of the cases.[3] The prognosis and 
treatment of TCC of the bladder is guided by the 
depth of tumor invasion into the bladder wall, tumor 
grade and the presence of any regional or distant 
metastases. Patients who present with muscle-invasive 
disease or distant metastases are usually managed by 
radical cystectomy or chemotherapy with or without 
radical cystectomy, respectively. Most bladder cancer 
patients (60-70%), however, present with nonmuscle-
invasive disease. The management for these patients 
entails transurethral resection (TUR) with or without 
adjuvant intravesical therapy. Despite adequate 
therapy, however, 60-70% of these lesions will recur 
and 10-20% will progress to muscle-invasive disease, 

thereby requiring a radical cystectomy.[4] The challenge to 
the urologist is to identify those patients likely to develop 
progression of disease initially so that they can be treated 
aggressively upfront.

The decision to proceed with a radical cystectomy in 
nonmuscle-invasive disease is not always straightforward 
and is not to be taken lightly. Certainly, recalcitrant 
nonmuscle-invasive disease and Bacille Calmette-Guérin 
(BCG) refractory disease may ultimately require bladder 
removal. Other lesions such as TaG1 are obvious candidates 
for transurethral resection, possible intravesical therapy and 
continual surveillance. The T1G3 lesion, however, presents 
a dilemma to the treating urologist. �To remove or not to 
remove� the bladder? - that is the question. Unfortunately, 
no randomized trials comparing the results of immediate 
versus delayed cystectomy exist for T1G3 disease and so 
we must extrapolate from existing data. This review will 
attempt to review the salient points a urologist should 
evaluate in making the difÞ cult decision of when to perform 
a radical cystectomy in these select patients.

CASE AGAINST CYSTECTOMY

Accurate staging of T1G3 disease allows consideration of 
conservative management
In order to engage in conservative management, one must 
be conÞ dent of the stage and grade of the tumor. This 
presupposes that a single TUR is adequate to make this 
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diagnosis. However, Herr has elegantly demonstrated 
that repeat TUR of nonmuscle-invasive disease two to six 
weeks after initial TUR can up-stage 29% of tumors and 
change disease management in up to 33%. This should be 
performed even in patients who have muscle present in the 
initial specimen since, of 35 patients with T1 disease and 
muscle present on initial TUR, Þ ve (14%) were upstaged to 
T2 disease on repeat TUR.[5] Therefore, a repeat TUR should 
be performed prior to committing to conservative therapy. 
In addition, accurate imaging must demonstrate the absence 
of extravesical disease, regional lymph node metastases 
and distant metastases. An early pelvic lymphadenectomy 
study by Skinner in the days prior to routine preoperative 
imaging determined an incidence of 5-10% of occult 
lymph node metastases in patients with pT1 tumors on 
cystectomy.[6] Subsequent studies have demonstrated that 
even with MRI imaging, the false negative rate of lymph 
node staging can be as high as 15%.[7] Newer technologies 
will hopefully allow us to detect lymph node disease with 
better sensitivity and allow us to more conÞ dently treat 
T1G3 disease conservatively.

The addition of BCG maintenance to TUR prevents 
recurrences and progression
Managed by TUR alone, T1G3 disease after mean follow-up 
of 10 years has a 74% recurrence rate, 32.5% progression 
rate and 50% 10-year survival rate.[8] Certainly, the addition 
of BCG has improved upon these historical results. Several 
intravesical studies have consistently demonstrated that 
BCG administration in addition to standard resection is 
superior to resection alone in signiÞ cantly decreasing the 
number of tumor recurrences.[9] The BCG therapy is also 
successful in reducing tumor progression when delivered in a 
maintenance regimen. A recent meta-analysis demonstrated 
that BCG reduced the odds of tumor progression by 27% 
(P = 0.001) when compared to controls but only in the 
subgroup of studies that employed maintenance BCG.[10] 
Unfortunately, extrapolation of data remains a real issue 
since only 108 patients (2%) of the 5456 patients had G3 
tumors.

A study speciÞ cally assessing progression in T1G3 disease 
treated with induction and maintenance BCG found that after 
a median follow-up of 85 months, 32 (62.7%) of 51 patients 
remained progression-free, nine (17.6%) progressed, eight 
(15.7%) died of other causes and two (3.9%) were lost to 
follow-up.[11] Importantly in this study, disease-speciÞ c 
survival among all patients was 86% which is comparable to 
that of most radical cystectomy series with T1 disease. The 
Southwest Oncology Group (SWOG) 8507 trial randomized 
patients with carcinoma in situ (CIS) or high-risk TCC (Ta 
or T1 disease with two tumors within one year, ≥3 tumors 
in most recent six months or CIS on random biopsy) to 
either BCG induction therapy alone or BCG induction and 
maintenance therapy. This study demonstrated a decreased 
median recurrence-free survival in the induction therapy 

only group versus the induction and maintenance therapy 
group (36 months versus 77 months, P < 0.0001). More 
importantly, progression was less in the maintenance group 
as median worsening-free survival was 111.5 months in the 
no maintenance group and unmeasurable in the maintenance 
group (P = 0.04). However, signiÞ cant Grade 3 toxicity was 
noted in one-fourth of the patients receiving maintenance 
therapy and ultimately only 16% of the maintenance arm 
actually received all of the planned cycles of treatment.[12] 
Nevertheless, most patients received at least two cycles of 
maintenance dosing.

Several studies confirm high progression-free survival with 
TUR and BCG
Selected patients with T1G3 disease can be managed 
conservatively with excellent long-term outcomes. A 
study from Italy reported a progression rate of 15%, 
recurrence rate of 33% and overall bladder-cancer speciÞ c 
death rate of 6% in 81 patients with T1G3 tumors treated 
with TUR and maintenance BCG with median follow-up 
of 76 months.[13] A recent combined analysis from seven 
European trials demonstrates that for T1G3 disease, the 
Þ ve-year probabilities for recurrence and progression after 
TUR are 46% and 17%, respectively. The risk increases with 
increasing number of tumors, tumor size, prior recurrence 
rate and concomitant CIS.[14] A multicenter study which 
analyzed the outcomes of T1G3 disease treated with TUR 
alone, TUR and BCG and immediate cystectomy revealed 
that TUR and BCG had the best Þ ve-year disease-free 
survival (80%, P = 0.02) among the three treatments. 
Although the comparison to cystectomy may not have been 
entirely accurate given that 57% of the cystectomy group 
actually had muscle-invasive disease on Þ nal pathology, 
TUR and BCG was clearly superior to TUR alone not only in 
disease-free survival but also in recurrence and progression 
rates.[15] Overall, the results across several different studies 
for T1G3 disease managed by TUR and varying regimens 
of BCG demonstrate recurrence rates of 16-70% and 
progression rates of 8-33%.[16]

BCG is superior to other intravesical therapies and has 
manageable toxicity
None of the other intravesical therapies available have 
demonstrated any reduction in tumor progression as single 
agents,[17] but have demonstrated efÞ cacy in decreasing 
tumor recurrences. Perioperative mitomycin C given 
within 6 hours of TUR can reduce recurrence by 39% 
(OR 0.61, P < 0.0001) by theoretically preventing tumor 
implantation.[18] Several different combinations and 
sequences of administration of intravesical agents are being 
evaluated to see if any can offer beneÞ ts over BCG alone. 
Although one of these studies has demonstrated a tumor 
progression rate as low as 7.4%,[19] none of these studies 
have convincingly demonstrated any incremental reduction 
in tumor progression compared to BCG alone. As a result, 
induction and maintenance BCG therapy is the most 
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effective intravesical agent for preventing progression and 
is equivalent to other therapies in preventing recurrences 
in T1G3 disease.

Unfortunately, the toxicity of BCG highlighted in the 
SWOG 8507 study may compromise the ability to 
apply maintenance regimens routinely. A more recent 
study, however, suggests that only 20% of patients Þ nd 
maintenance therapy intolerable leading to discontinuation 
and inadequate therapy.[20] Dose reduction by 60% in 
each individual dose has demonstrated no difference in 
recurrence-free and progression-free survival at Þ ve years 
in patients with T1G3 disease, with the beneÞ t of lower 
toxicity (Grade 3 or 4 toxicity decreased from 21% to 
11%).[21] Further long-term studies are needed to conÞ rm 
these results, but preliminary evidence suggests that BCG 
may be given at lower dose, thereby making its risk/beneÞ t 
ratio more favorable.

Cystectomy is over-treatment in one-third of patients
For T1G3 disease treated with BCG, cumulative data has 
resulted in the �rule of thirds� as one-third of the patients 
will never have a recurrence, one-third of the patients will 
require a deferred cystectomy and one-third of the patients 
will ultimately die of metastatic disease.[22] This is obviously 
an oversimpliÞ cation but it can at least be said that up 
to one-third of patients undergoing a radical cystectomy 
have nonmuscle-invasive disease[23] and probably do not 
require bladder removal as primary treatment. This might 
mean that we are not selecting the proper patients for 
cystectomy. In fact, the bladder can be spared in up to 
69% of patients at a median follow-up of 76 months with 
conservative therapy.[13] Furthermore, outcomes after 
radical cystectomy for T1 disease at 10 years are variable as 
some studies demonstrate overall survival as low as 50% and 
cancer-speciÞ c survival as low as 72%.[24] The rates are lower 
when Grade 3 disease is factored in. Certainly, cystectomy 
is appropriate for certain patients but cannot be applied 
indiscriminately to all patients with T1G3 disease.

CASE FOR CYSTECTOMY

BCG side-effects and failures
Although life-threatening BCG sepsis is rare (0.4%), most 
patients (90%) still experience the discomfort of BCG cystitis 
characterized by dysuria, suprapubic pain and urinary 
frequency.[25] Bacille Calmette-Guérin (BCG) therapy 
requires routine urethral catheterization and dwell time 
within the bladder which hampers a patient�s quality of 
life. A questionnaire-based study found that quality of 
life was either moderate or bad in 85% patients during 
initial induction BCG therapy.[26] Maintenance therapy 
can especially be difÞ cult as only 16% of patients in the 
SWOG study actually completed all of their treatment 
doses. Assuming that patients can tolerate therapy, BCG 
failures can occur in 20-40%[27] of patients and result in 

intractable disease.

Response to other single-agent intravesical regimens is 
marginal in patients with BCG failure. In a randomized 
prospective study comparing the response rates of 
mitomycin C and BCG in patients with nonmuscle-invasive 
disease, crossover to the other intravesical therapy was 
allowed in patients with recurrence and was successful in 
39% of patients with second-line BCG but only in 19% of 
patients with second-line mitomycin C.[28] Similarly, response 
rates with six-weekly intravesical instillations of valrubicin 
were only 21% in patients with BCG-refractory CIS.[29] 
Although modest response rates can occur with second-line 
intravesical therapy with mitomycin C or valrubicin, BCG 
and interferon can reduce the recurrence rate to 52% and 
progression rate to 4.3% in patients with BCG-refractory 
disease.[30] This combination may become a viable and 
standard option for second-line treatment in previous 
BCG failures, but BCG failures are best treated by radical 
cystectomy for long-term disease-speciÞ c survival.[31]

Significant clinical under-staging
Proponents of early cystectomy argue that patients are 
considerably under-staged by transurethral resection of 
tumor and current imaging modalities. As mentioned 
earlier, the Herr study demonstrated that with repeat TUR 
of nonmuscle-invasive disease, up-staging can occur in 
29% of patients.[5] Ghoneim et al., demonstrated clinical 
under-staging in 62% of patients originally thought to have 
cT1 disease but who were up-staged after cystectomy.[32] 
The majority of patients in these series had squamous 
cell carcinoma tumors which are relatively less frequent 
in the United States. A study from the United Kingdom 
of T1G3 TCC demonstrated up-staging of disease at the 
time of cystectomy in 55% of patients with multiple T1G3 
tumors and/or concomitant CIS. Furthermore, none of 
these 17 patients had pT0 at the time of cystectomy.[33] 
North American series cite a 30%[34] to 40%[35] incidence 
of under-staging in patients with cT1 disease. In fact, 
pathologic up-staging to muscle-invasive or metastatic 
disease was signiÞ cantly associated with decreased survival 
(P = 0.042).[35] Radical cystectomy in these patients appears 
to be reasonable as it not only addresses under-staging of 
the primary tumor but also addresses under-staging of 
the lymph nodes that may result from existing imaging 
studies. Furthermore, with accurate pathologic assessment 
of the primary tumor and regional lymph nodes, patients 
appropriate for adjuvant chemotherapy can be identiÞ ed. 
Finally, if muscle-invasive disease is present, radical 
cystectomy provides for aggressive and potentially curative 
therapy.

BCG delays progression but does not prevent it
It is unclear whether BCG actually prevents progression 
or just delays progression as follow-up is limited in most 
series. Indeed, rates of progression appear to be greater 
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in studies with longer follow-up. A study at Memorial 
Sloan-Kettering Cancer Center followed 86 patients with 
high-risk disease treated only with transurethral resection 
(TUR) and BCG for 15 years. By the time of analysis, 53% 
of the patients progressed with 36% ultimately requiring 
cystectomy with projected 15-year disease-speciÞ c survival 
of 63%.[36] Similarly, overall rates of recurrence also appear 
to be greater with time. Shahin and colleagues demonstrated 
disease recurrence in 70% of patients treated with TUR and 
BCG after a median follow-up of 5.3 years. Over 10 years, 
30% of all patients in the study died of disease progression.[22] 
As a result, delayed progression may lead to a gradual decline 
in survival because when a delayed or deferred cystectomy 
is Þ nally performed, the window of opportunity for long-
term survival may have been missed.

Early versus delayed cystectomy
Survival outcomes are better with earlier cystectomy. 
A classic report from Germany compared the results of 
early versus delayed cystectomy for T1 disease and found 
better Þ ve-year recurrence-free survival in the early group 
(90% vs. 61.5%).[37] Unfortunately, the patients were 
not randomized and a selection bias for more aggressive 
disease existed in the delayed group as they were only 
treated with cystectomy after failing TUR and surveillance. 
Nevertheless, more contemporary series have reached the 
same conclusion. A study by Herr and Sogani demonstrated 
that survival was better with earlier cystectomy (within two 
years of initial BCG therapy) than delayed cystectomy (more 
than two years after initial BCG therapy) in patients with 
nonmuscle-invasive disease that failed BCG (92% vs. 56%, 
P = 0.03).[38] In a series of patients from the University of 
Southern California, Þ ve-year recurrence-free survival and 
Þ ve-year overall survival for pT1 disease treated by radical 
cystectomy was 83% and 72%, respectively.[39] In muscle-
invasive disease, TCC is so potentially aggressive that delays 
greater than three months from the time of diagnosis until 
surgery can result in more advanced disease and decreased 
survival.[40] Likewise, this concept may apply to T1G3 lesions 
as they transition from T1a disease (lamina propria invasion 
above muscularis mucosae) to T1b disease (lamina propria 
invasion into muscularis mucosae) to T2 disease.

Minimal mortality and morbidity with cystectomy
The perioperative mortality often cited with contemporary 
cystectomy series is approximately 3% and does not appear 
to be related to the choice of urinary diversion performed. 
Early complications can occur in up to 28% of patients and 
most can be managed without additional surgery.[39] Quality 
of life in bladder cancer patients after radical cystectomy 
and orthotopic bladder substitution is similar to quality 
of life of a normal matched population in terms of overall 
quality of life. A study demonstrated no difference in 
the prevalence of depression, anxiety, subjective quality 
of life and low or moderate psychological well-being 
between the two groups.[41] Furthermore, quality of life 

appears to be equivalent among different types of urinary 
diversion.[42] Potency is partially age-dependent but can be 
preserved in up to 20-62% of patients through nerve-sparing 
techniques.[43]

PREDICTORS OF DISEASE PROGRESSION

Making the difÞ cult decision to perform a cystectomy is 
currently guided by the details of the pathology report 
and certain patient factors. However, attempts to identify 
and validate certain markers predictive of progression may 
enable us to better predict which patients with T1G3 disease 
are likely to progress and therefore candidates for immediate 
cystectomy. The following is a review of these markers.

Chromosomal alterations
Altered protein expression of p53, p21 and pRb by 
immunohistochemistry in archived radical cystectomy 
specimens correlates with increased time to recurrence, 
decreased survival and increased recurrence rate.[44] The 
value of p53 expression in predicting recurrence and 
progression in T1G3 disease, however, has mixed results. In 
patients with pT1 tumors, Þ ve-year recurrence rates were 
7% in the absence of p53 nuclear reactivity and 62% in the 
presence of p53 nuclear reactivity.[45] In 26 patients with 
high-risk nonmuscle-invasive TCC (24 with T1G3 and two 
with CIS), the presence of p53 mutations were predictive 
of response to BCG (72% with mutations failed vs. 38% 
without mutations, P = 0.0075).[46] Some series, however, 
have demonstrated the inability of p53 status in predicting 
response to BCG therapy in T1G3 disease.[47,48] At MD 
Anderson Cancer Center (MDACC), we are currently 
participating in a Phase I, multi-center clinical trial 
evaluating the predictive value of urinary microsatellite 
analysis of chromosomal alterations.

Molecular markers
Epidermal growth factor receptor (EGFR) can be over-
expressed in bladder cancer. A study has shown that EGFR 
positivity on transurethral specimen of nonmuscle-invasive 
disease is associated with stage progression (P = 0.0004). 
In the subset of patients with T1G3 bladder cancer, EGFR 
status was 80% sensitive and 93% speciÞ c in predicting 
stage progression.[49] Cell cycle regulators, by regulating the 
transition from the G1 to S phase in the cell cycle, also have 
prognostic signiÞ cance in T1G3 disease. On mutltivariate 
analysis, over-expression of three of these regulators, 
cyclin D1, cyclin D3 and p53, was predictive of progression-
free survival suggesting that cell cycle inhibitors may have 
therapeutic importance in T1G3 disease.[50]

Pathologic risk factors
The presence of CIS increases the risk of progression in T1G3 
disease treated with TUR and BCG. In a nonrandomized 
study of patients treated with TUR and single six-week 
BCG induction therapy, Þ ve-year progression rates were 
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49% for patients with pT1 tumors and CIS vs. 20% for 
patients with CIS alone (log-rank test P = 0.013).[51] The 
rates may have been lower had a maintenance regimen of 
BCG been employed. On multivariate analysis, both CIS 
and tumor size ≥3 cm are predictive of progression in T1G3 
disease treated with induction and maintenance BCG. On 
univariate analysis, recurrent tumors, solid tumors and 
early recurrence with T1G3 disease (after Þ rst induction 
course of BCG therapy) were signiÞ cantly associated with 
progression.[11] The lack of response to three months of 
intravesical therapy has been found to be predictive of 
progression in T1G3 disease.[52] Certainly, the presence 
of any variant histology such as micropapillary, small-
cell, sarcomatoid and nested histology is evident of more 
aggressive disease that may require chemotherapy and/or 
radical cystectomy.[16] Additionally, the presence of multi-
focal T1G3 tumors and tumor in the prostatic urethra may 
be prognostic of up-staging as well. Finally, the presence 
of lymphovascular invasion (LVI) in either the TUR 
specimen or radical cystectomy specimen is signiÞ cantly 
associated with decreased bladder cancer speciÞ c survival 
(P = 0.15).[35]

Several reports have emerged suggesting that sub-
classiÞ cation of the depth of T1 invasion may provide 
excellent prognostic information. By classifying T1 disease 
into T1a (invasion above muscularis mucosae) or T1b 
(invasion into muscularis mucosae), one report demonstrated 
that 6.7% of T1a tumors progress vs. 53.5% of T1b lesions 
(P < 0.01) regardless of size, tumor grade and number of 
tumors.[53] Other groups have conÞ rmed the prognostic 
signiÞ cance of sub-staging T1 disease and demonstrate that it 
is possible in up to 87% of cases.[54] However, even at a large 
national meeting (Society of Urologic Oncology meeting, 
December 2006), it was noted that most pathologists do 
not routinely report the level of lamina propria invasion 
since it may be too �operator-dependent�. However, if able 
to accurately determine the depth of invasion, this may be 
a reliable prognostic factor.

CONCLUSION

In patients undergoing conservative therapy for T1G3 
disease, the evidence suggests the need for a repeat TUR 
and appropriate imaging to ensure that the tumor is 
adequately staged. If pathology demonstrates T1G3 disease 
in the absence of other high-risk features (noted above), 
intravesical therapy with induction and maintenance 
BCG are essential to decrease the risk of recurrence 
and progression. The use of maintenance therapy varies 
across published reports and practices, but we adhere to 
the �6 + 3� BCG regimen outlined in the SWOG 8507 
study (also known as the �Lamm regimen�). The patient 
needs to be counseled on a roughly 30% probability of no 
progression or recurrence with the 30% risk of requiring a 
cystectomy due to progression of disease before committing 

to conservative therapy. Conversely, the patient should 
consider that immediate cystectomy can result in Þ ve-year 
disease-speciÞ c survival greater than 90% but at the expense 
of living with a urinary diversion.

Patient factors may ultimately drive this decision as 
the presence of immunosuppression or previous BCG 
toxicity may make conservative therapy infeasible while 
the presence of advanced age or poor surgical candidacy 
may make cystectomy too risky. In most patients, we 
are currently driven by certain pathologic features in 
determining which therapeutic path to embark upon. The 
presence of CIS, large tumors and multi-focal disease start 
to tip the balance in favor of cystectomy but certainly BCG 
induction and maintenance therapy is still reasonable. Early 
recurrence or progression of disease on BCG (within three 
months), LVI, inability to treat completely with TUR, T1b 
disease and variant histology are reasonable criteria to 
change from conservative therapy to radical cystectomy. 
In patients with recurrence of low-grade disease or in poor 
surgical candidates, repeat BCG induction or BCG and 
interferon appear to be reasonable strategies but require 
aggressive surveillance.

The treatment of bladder cancer potentially hampers 
quality of life and imposes morbidity upon patients. The 
management of T1G3 disease mandates periodic cystoscopic 
evaluation and urethral catheterization to evaluate and treat 
recurrences, respectively. Nevertheless, disease progression 
can occur and even with cystectomy, surveillance is still 
essential. With the various treatments and surveillance, 
it comes as no surprise that bladder cancer is the most 
expensive cancer to treat from diagnosis to death with costs 
ranging from $57,629 (based on 1995 values)[55] to $187,241 
(based on 2001 values)[56] per patient. However, the average 
cost of a radical cystectomy alone can be as high as $55,975 
per patient.[57] The sobering economic realities of this disease 
not only remind us of the persistence and aggressiveness of 
this malignancy but also of our inability to develop effective 
therapies against this cancer to prevent recurrence and 
progression of disease.

More concerning than the economic realities are the poor 
outcomes in patients with progression of disease identiÞ ed 
late so that the disease is no longer organ-conÞ ned at the 
time of cystectomy. The Þ ve-year overall survival rate drops 
from 78% in organ-conÞ ned disease to 47% with extravesical 
disease.[39] The rates are even lower in the presence of 
positive lymph nodes. Clearly, we need to identify which 
T1G3 patients� progress and to identify them prior to 
initiating therapy. Furthermore, the need for centralized 
pathologic review cannot be stressed enough as the course 
of treatment hinges on accurate pathologic diagnosis. At 
MD Anderson Cancer Center, we are investigating the 
ability of urinary markers to identify patients with bladder 
cancer. The ultimate future may lie in the molecular sub-
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typing of T1G3 tumors and determining relative levels of 
cell cycle regulators, growth factor receptor expression and 
chromosomal alterations. Hopefully, further research into 
this Þ eld will result in molecular stratiÞ cation of patients 
that can accurately predict the likelihood of progressive 
disease. Through such an analysis, we may be able to 
incorporate a patient�s pathologic features, urinary markers 
and molecular sub-typing into a nomogram and accurately 
determine which patients require a cystectomy and which 
patients do not. Of course, the beneÞ ts of such an approach 
must be balanced against the availability, processing time 
and costs of such individualized patient testing.

REFERENCES

1. Globocan. 2002. Available from: http://www.dep.iarc.fr. [Last accessed 
on 2007 Jan 2].

2. Jemal A, Siegel R, Ward E, Murray T, Xu J, Smigal C, et al. Cancer statistics, 
2006. CA Cancer J Clin 2006;56:106-30.

3. Lee R, Droller MJ. The natural history of bladder cancer: Implications 
for therapy. Urol Clin North Am 2000;27:1-13.

4. Heney NM, Ahmed S, Flanagan MJ, Frable W, Corder MP, Hafermann MD, 
et al. Superficial bladder cancer: Progression and recurrence. J Urol 
1983;130:1083-6.

5. Herr HW. The value of a second transurethral resection in evaluating 
patients with bladder tumors. J Urol 1999;162:74-6.

6. Skinner DG. Management of invasive bladder cancer: A meticulous pelvic 
lymph node dissection can make a difference. J Urol 1982;128:34-6.

7. Persad R, Kabala J, Gillatt D, Penry B, Gingell JC, Smith PJ. Magnetic 
resonance imaging in the staging of bladder cancer. Br J Urol 
1993;71:566-73.

8. Jakse G, Loidl W, Seeber G, Hofstadter F. Stage T1, grade 3 transitional 
cell carcinoma of the bladder: An unfavorable tumor? J Urol 
1987;137:39-43.

9. Lamm DL, Thor DE, Harris SC, Reyna JA, Stogdill VD, Radwin HM. Bacillus 
Calmette-Guerin immunotherapy of superficial bladder cancer. J Urol 
1980;124:38-40.

10. Sylvester RJ, van der MA, Lamm DL. Intravesical bacillus Calmette-Guerin 
reduces the risk of progression in patients with superficial bladder 
cancer: A meta-analysis of the published results of randomized clinical 
trials. J Urol 2002;168:1964-70.

11. Hurle R, Losa A, Manzetti A, Lembo A. Intravesical bacille Calmette-
Guerin in stage T1 grade 3 bladder cancer therapy: A 7-year follow-up. 
Urology 1999;54:258-63.

12. Lamm DL, Blumenstein BA, Crissman JD, Montie JE, Gottesman JE, 
Lowe BA, et al. Maintenance bacillus Calmette-Guerin immunotherapy 
for recurrent Ta, T1 and carcinoma in situ transitional cell carcinoma 
of the bladder: A randomized Southwest Oncology Group Study. J Urol 
2000;163:1124-9.

13. Pansadoro V, Emiliozzi P, de Paula F, Scarpone P, Pansadoro A, 
Sternberg CN. Long-term follow-up of G3T1 transitional cell carcinoma 
of the bladder treated with intravesical bacilli Calmette-Guerin: 18-year 
experience. Urology 2002;59:227-31.

14. Sylvester RJ, van der Meijden AP, Oosterlinck W, Witjes JA, Bouffioux C, 
Denis L, et al. Predicting recurrence and progression in individual 
patients with stage Ta T1 bladder cancer using EORTC risk tables: A 
combined analysis of 2596 patients from seven EORTC trials. Eur Urol 
2006;49:466-77.

15. Patard J, Moudouni S, Saint F, Rioux-Leclercq N, Manunta A, Guy L, et al. 
Tumor progression and survival in patients with T1G3 bladder tumors: 
Multicentric retrospective study comparing 94 patients treated during 

17 years. Urology 2001;58:551-6.
16. Metwalli AR, Kamat AM. Controversial issues and optimal management of 

stage T1G3 bladder cancer. Expert Rev Anticancer Ther 2006;6:1283-94.
17. Bohle A, Bock PR. Intravesical bacille Calmette-Guerin versus 

mitomycin C in superficial bladder cancer: Formal meta-analysis of 
comparative studies on tumor progression. Urology 2004;63:682-7.

18. Sylvester RJ, Oosterlinck W, van der Meijden AP. A single immediate 
postoperative instillation of chemotherapy decreases the risk of 
recurrence in patients with stage Ta T1 bladder cancer: A meta-
analysis of published results of randomized clinical trials. J Urol 
2004;171:2186-90.

19. Bono AV, Lovisolo JA, Saredi G. Transurethral resection and sequential 
chemo-immunoprophylaxis in primary T1G3 bladder cancer. Eur Urol 
2000;37:478-83.

20. van der Meijden AP, Sylvester RJ, Oosterlinck W, Hoeltl W, Bono AV; 
EORTC Genito-Urinary Tract Cancer Group. Maintenance bacillus 
Calmette-Guerin for Ta, T1 bladder tumours is not associated with 
increased toxicity: Results from a European Organisation for Research 
and Treatment of Cancer Genito-Urinary Group Phase III Trial. Eur Urol 
2003;44:429-34.

21. Martinez-Pineiro JA, Martinez-Pineiro L, Solsona E, Rodriguez RH, 
Gomez JM, Martin MG, et al. Has a 3-fold decreased dose of bacillus 
Calmette-Guerin the same efficacy against recurrences and progression 
of T1G3 and Tis bladder tumors than the standard dose? Results of a 
prospective randomized trial. J Urol 2005;174:1242-7.

22. Shahin O, Thalmann GN, Rentsch C, Mazzucchelli L, Studer UE. A 
retrospective analysis of 153 patients treated with or without intravesical 
bacillus Calmette-Guerin for primary stage T1 grade 3 bladder cancers: 
Recurrence, progression and survival. J Urol 2003;169:96-100.

23. Chang SS, Cookson MS. Radical cystectomy for bladder cancer: the case 
for early intervention. Urol Clin North Am 2005;32:147-55.

24. Cheng L, Weaver AL, Leibovich BC, Ramnani DM, Neumann RM, 
Scherer BG, et al. Predicting the survival of bladder carcinoma patients 
treated with radical cystectomy. Cancer 2000;88:2326-32.

25. Lamm DL, van der Meijden MP, Morales A, Brosman SA, Catalona WJ, 
Herr HW, et al. Incidence and treatment of complications of bacillus 
Calmette-Guerin intravesical therapy in superficial bladder cancer. J Urol 
1992;147:596-600.

26. Mack D, Frick J. Quality of life in patients undergoing bacille Calmette-
Guerin therapy for superficial bladder cancer. Br J Urol 1996;78:369-71.

27. Stein JP. Indications for early cystectomy. Urology 2003;62:591-5.
28. Malmstrom PU, Wijkstrom H, Lundholm C, Wester K, Busch C, Norlen BJ. 

5-year followup of a randomized prospective study comparing 
mitomycin C and bacillus Calmette-Guerin in patients with superficial 
bladder carcinoma. J Urol 1999;161:1124-7.

29. Steinberg G, Bahnson R, Brosman S, Middleton R, Wajsman Z, 
Wehle M. Efficacy and safety of valrubicin for the treatment of Bacillus 
Calmette-Guerin refractory carcinoma in situ of the bladder. J Urol 
2000;163:761-7.

30. O’Donnell MA, Lilli K, Leopold C; National Bacillus Calmette-
Guerin/interferon phase 2 investigator group. Interim results from a 
national multicenter phase II trial of combination bacillus Calmette-
Guerin plus interferon alfa-2b for superficial bladder cancer. J Urol 
2004;172:888-93.

31. Witjes JA. Management of BCG failures in superficial bladder cancer: A 
review. Eur Urol 2006;49:790-7.

32. Ghoneim MA, el-Mekresh MM, el-Baz MA, el-Attar IA, Ashamallah A. 
Radical cystectomy for carcinoma of the bladder: Critical evaluation of 
the results in 1,026 cases. J Urol 1997;158:393-9.

33. Masood S, Sriprasad S, Palmer JH, Mufti GR. T1G3 bladder cancer - 
indications for early cystectomy. Int Urol Nephrol 2004;36:41-4.

34. Soloway MS, Lopez AE, Patel J, Lu Y. Results of radical cystectomy 
for transitional cell carcinoma of the bladder and the effect of 
chemotherapy. Cancer 1994;73:1926-31.

Agarwal et al.: Radical cystectomy for bladder cancer



83 Indian Journal of Urology  | January-March 2008 |

35. Freeman JA, Esrig D, Stein JP, Simoneau AR, Skinner EC, Chen SC, et al. 
Radical cystectomy for high risk patients with superficial bladder cancer 
in the era of orthotopic urinary reconstruction. Cancer 1995;76:833-9.

36. Cookson MS, Herr HW, Zhang ZF, Soloway S, Sogani PC, Fair WR. The 
treated natural history of high risk superficial bladder cancer: 15-year 
outcome. J Urol 1997;158:62-7.

37. Stockle M, Alken P, Engelmann U, Jacobi GH, Riedmiller H, Hohenfellner R. 
Radical cystectomy - often too late? Eur Urol 1987;13:361-7.

38. Herr HW, Sogani PC. Does early cystectomy improve the survival 
of patients with high risk superficial bladder tumors? J Urol 
2001;166:1296-9.

39. Stein JP, Lieskovsky G, Cote R, Groshen S, Feng AC, Boyd S, et al. Radical 
cystectomy in the treatment of invasive bladder cancer: Long-term 
results in 1,054 patients. J Clin Oncol 2001;19:666-75.

40. Sanchez-Ortiz RF, Huang WC, Mick R, Van Arsdalen KN, Wein AJ, 
Malkowicz SB. An interval longer than 12 weeks between the diagnosis 
of muscle invasion and cystectomy is associated with worse outcome 
in bladder carcinoma. J Urol 2003;169:110-5.

41. Henningsohn L, Steven K, Kallestrup EB, Steineck G. Distressful 
symptoms and well-being after radical cystectomy and orthotopic 
bladder substitution compared with a matched control population. J Urol 
2002;168:168-75.

42. Hart S, Skinner EC, Meyerowitz BE, Boyd S, Lieskovsky G, Skinner DG. 
Quality of life after radical cystectomy for bladder cancer in patients 
with an ileal conduit, cutaneous or urethral kock pouch. J Urol 
1999;162:77-81.

43. Schoenberg MP, Walsh PC, Breazeale DR, Marshall FF, Mostwin JL, 
Brendler CB. Local recurrence and survival following nerve sparing 
radical-cystoprostatectomy for bladder cancer: 10-year followup. J Urol 
1996;155:490-4.

44. Chatterjee SJ, Datar R, Youssefzadeh D, George B, Goebell PJ, Stein JP, 
et al. Combined effects of p53, p21 and pRb expression in the progression 
of bladder transitional cell carcinoma. J Clin Oncol 2004;22:1007-13.

45. Esrig D, Elmajian D, Groshen S, Freeman JA, Stein JP, Chen SC, et al. 
Accumulation of nuclear p53 and tumor progression in bladder cancer. 
N Engl J Med 1994;331:1259-64.

46. Pfister C, Flaman JM, Dunet F, Grise P, Frebourg T. p53 mutations in 
bladder tumors inactivate the transactivation of the p21 and Bax genes 
and have a predictive value for the clinical outcome after bacillus 
Calmette-Guerin therapy. J Urol 1999;162:69-73.

47. Lebret T, Becette V, Barbagelatta M, Herve JM, Gaudez F, Barre P, et al. 
Correlation between p53 over expression and response to bacillus 

Calmette-Guerin therapy in a high risk select population of patients 
with T1G3 bladder cancer. J Urol 1998;159:788-91.

48. Peyromaure M, Weibing S, Sebe P, Verpillat P, Toublanc M, Dauge MC, et al. 
Prognostic value of p53 overexpression in T1G3 bladder tumors treated 
with bacillus Calmette-Guerin therapy. Urology 2002;59:409-13.

49. Mellon K, Wright C, Kelly P, Horne CH, Neal DF. Long-term outcome 
related to epidermal growth factor receptor status in bladder cancer. 
J Urol 1995;153:919-25.

50. Lopez-Beltran A, Luque RJ, Alvarez-Kindelan J, Quintero A, Merlo F, 
Carrasco JC, et al. Prognostic factors in stage T1 grade 3 bladder 
cancer survival: The role of G1-S modulators (p53, p21Waf1, p27kip1, 
cyclin D1 and cyclin D3) and proliferation index (ki67-MIB1). Eur Urol 
2004;45:606-12.

51. Griffiths TR, Charlton M, Neal DE, Powell PH. Treatment of carcinoma 
in situ with intravesical bacillus Calmette-Guerin without maintenance. 
J Urol 2002;167:2408-12.

52. Solsona E, Iborra I, Dumont R, Rubio-Briones J, Casanova J, Almenar S. 
The 3-month clinical response to intravesical therapy as a predictive 
factor for progression in patients with high risk superficial bladder 
cancer. J Urol 2000;164:685-9.

53. Hasui Y, Osada Y, Kitada S, Nishi S. Significance of invasion to the 
muscularis mucosae on the progression of superficial bladder cancer. 
Urology 1994;43:782-6.

54. Orsola A, Trias I, Raventos CX, Espanol I, Cecchini L, Bucar S, et al. Initial 
high-grade T1 urothelial cell carcinoma: Feasibility and prognostic 
significance of lamina propria invasion microstaging (T1a/b/c) in 
BCG-treated and BCG-non-treated patients. Eur Urol 2005;48:231-8.

55. Riley GF, Potosky AL, Lubitz JD, Kessler LG. Medicare payments from 
diagnosis to death for elderly cancer patients by stage at diagnosis. 
Med Care 1995;33:828-41.

56. Botteman MF, Pashos CL, Redaelli A, Laskin B, Hauser R. The health 
economics of bladder cancer: A comprehensive review of the published 
literature. Pharmacoeconomics 2003;21:1315-30.

57. Indurkhya A, Mitra N, Schrag D. Using propensity scores to estimate the 
cost-effectiveness of medical therapies. Stat Med 2006;25:1561-76.

How to cite this article: Agarwal PK, Kamat AM. Pros and cons of radical 
cystectomy in the treatment of T1G3 bladder cancer. Indian J Urol 2008;
24:77-83.

Source of Support: Supported by the M.D. Anderson Bladder SPORE 
CA91846., Confl ict of Interest: None declared.

Agarwal et al.: Radical cystectomy for bladder cancer




