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Where are we with bladder preservation for 
muscle‑invasive bladder cancer in 2017?
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INTRODUCTION

Neoadjuvant, cisplatin‑based chemotherapy followed 
by radical cystectomy  (RC) is considered the gold 
standard therapy for muscle‑invasive bladder based 
on randomized controlled trials.[1,2] Across all tumor 
stages, this approach has been associated with the 
highest rates of disease‑specific survival.[3,4] However, 
RC is one of the most challenging procedures 
performed by urologic surgeons and carries with 
it significant risks of complications, hospital 
readmission, and even a small risk of mortality, in 

addition to lifestyle changes that can have long‑term effects 
on well‑being.[3,5‑7]

Patients with bladder cancer are older and are often frail, 
with comorbidities that accompany long‑time tobacco use. 
As a greater percentage of the worldwide population ages, 
bladder cancer patients will continue to present at advanced 
age and may no longer be considered ideal candidates for RC. 
The literature supports that older patients are more likely to 
be undertreated: one study found that older patients with 
muscle‑invasive bladder cancer (MIBC) were treated with 
observation alone in 25% of patients aged 70–79 and 40% 
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of patients aged 80–89.[8] In addition, younger patients who 
otherwise may be good surgical candidates may also desire 
to avoid the complications and physical changes associated 
with RC, especially those for whom quality of life (QoL) 
supersedes oncologic outcome. Bladder preservation is an 
option for MIBC in patients unfit or unwilling to undergo 
cystectomy as it may lessen the effects on sexual and bowel 
function while avoiding the cosmetic changes of urinary 
diversion. Clearly, careful patient selection and extensive 
counseling are paramount to successful intervention.

“Bladder preservation” as a treatment paradigm includes a 
range of therapies: partial cystectomy, radical transurethral 
resection, chemotherapy, and radiation therapy. Emerging 
data suggest that an approach using a combination of 
these therapies results in the best oncologic outcomes. In 
highly selected patients, metastasis‑free and cancer‑specific 
survivals appear to be similar to RC.[9,10]

METHODS

We performed a PubMed literature review utilizing the 
key words “bladder preservation,” “trimodal therapy,” 
“muscle‑invasive bladder cancer,” and “partial cystectomy” 
written in English, dating back to 1990. We excluded 
case reports. This yielded more than 2000 articles which 
we screened. Some articles were then rejected due to 
inappropriate topic. In addition, we reviewed the most 
recent American Urological Association, NCCN, and 
European guidelines on muscle‑invasive bladder cancer. 
We identified fifty relevant articles which are summarized 
in this text. In some rare instances, recommendations are 
based on expert opinion.

PARTIAL CYSTECTOMY

The ideal candidates for partial cystectomy are those who 
present with a solitary lesion (<5 cm) in a region that can 
be excised with adequate, 2‑cm margins (such as the dome 
of the bladder). Those patients with multiple lesions or 
concomitant carcinoma in situ (CIS) are typically excluded 
from the study.[4] In addition, patients with defunctionalized 
or contractile bladders may also not be appropriate 
candidates. The literature demonstrates that approximately 

2.8%–5% of patients will have tumor characteristics that 
meet these criteria.[11,12] Historically, patients with tumors 
in bladder diverticula have been considered ideal candidates 
for partial cystectomy, but diverticular tumors in bladders 
with associated CIS or multifocal tumors remain at similarly 
high risk of recurrence.[13] As multifocal tumors and CIS 
preclude patients from partial cystectomy, adequate bladder 
and prostatic urethral mapping should be considered before 
partial cystectomy. In addition, all patients need to be 
counseled before surgery for the possibility of RC in certain 
scenarios  (unable to achieve negative margins on frozen 
section and inadequate residual bladder volume).

Pelvic lymphadenectomy is an integral component of partial 
cystectomy to increase survival and to complete cancer 
staging. Historically, lymphadenectomies performed in 
partial cystectomies have been less extensive than those 
performed in RC and therefore inadequate.[10] Surgeons 
preparing for partial cystectomy must understand that 
the borders of lymphadenectomy should mirror that of 
RC. At a minimum, lymphadenectomy should include 
the external, internal, obturator, and common iliac nodes. 
Standard lymphadenectomy compared to minimal or no 
lymphadenectomy has been shown to dramatically increase 
survival in the RC population.[14]

For well‑selected patients, outcomes appear to be reasonable 
for partial cystectomy. In an analysis of population 
data, Capitanio et  al. found 5‑year overall survival and 
cancer‑specific survival for partial cystectomy matched 
those for RC  (57.2% and 70.3% compared to 54.6% and 
69.2%) in patients matched for age, race, TNM stage, grade, 
and number of removed lymph nodes.[10] As summarized 
in Table 1, overall 5‑year survival for patients undergoing 
partial cystectomy for MIBC is between 50% and 70%, 
with up to 81% of patients retaining their native bladder at 
10 years.[9,10,12,13,15,19‑21]

In addition, the question of whether or not to utilize 
neoadjuvant chemotherapy before partial cystectomy has 
also been addressed in a small, nonrandomized series. 
Bazzi et al. reported on their contemporary experience with 
the use of partial cystectomy postneoadjuvant chemotherapy 
as a bladder‑sparing modality in 36 highly selected patients. 

Table 1: Modern studies of partial cystectomy
Author Year Number of 

patients
Disease‑specific 

survival*
Recurrence‑free 

survival*
Bladder‑intact 

survival*
Overall 

survival*

Holzbeierlein[13] 2004 58 ‑ 55% 74% 69%
Kassouf[12] 2006 37 87% 39% 65% 67%
Smaldone[19] 2008 25 84% 62% 68% 70%
Fahmy[20] 2009 714 ‑ 40% ‑ 50%
Capitanio[10] 2009 1573 70% ‑ ‑ 57%
Knoedler[9] 2012 86 65% 10 years: 61% 10 years: 81% 53%
Ma[21] 2013 101 65% 50% 51% 58%
Bazzi[15] 2014 36 ‑ 28% 61% 63%

*At 5 years unless otherwise stated
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They found that at last follow‑up, 19 (53%) patients had 
recurrence, 15  (42%) had advanced recurrences  (defined 
as recurrence that could not be addressed with intravesical 
therapy or RC), 10 (28%) died of disease, and 1 died of another 
cause.[15] Five‑year recurrence‑free survival and overall 
survival were 28 and 63%, respectively. Furthermore, 56% of 
patients had no evidence of disease after a median follow‑up 
of 17 months, and 22 (61%) had an intact bladder.[15] The 
authors concluded that these results were consistent with 
similar previous small series of oncologic outcomes in 
patients receiving neoadjuvant chemotherapy followed 
by partial cystectomy and established this modality as a 
viable alternative to neoadjuvant chemotherapy and RC in 
carefully selected patients.[15,16]

Because the bladder remains as a source of recurrence, 
patients counseled for partial cystectomy must understand 
that postoperative surveillance is mandatory. In addition 
to imaging of the chest, upper tracts, abdomen, and pelvis, 
NCCN guidelines recommend cystoscopy and urine cytology, 
± mapping biopsies, in addition to laboratory testing every 
3–6  months for 2  years and then increasing intervals as 
appropriate.[4] Recurrence rates  (noninvasive  +  invasive) 
have been as high as 38%–49% with 7%–30% of partial 
cystectomy patients ultimately undergoing RC; salvage 
RC is usually performed within 2  years after PC.[9,12,17,18] 
Survival after salvage cystectomy varies within published 
studies, often due to differences in the amount of available 
patients. Bruins et  al. compared 72 patients with salvage 
RC to 2218  patients with up‑front RC and found the 
5‑year recurrence‑free survival to be similar at 56% and 
66%, respectively.[18] Overall 5‑year survival for salvage 
RC was 41% in that series. These findings underscore 
the great importance of appropriate patient selection and 
patient compliance with follow‑up in implementing partial 
cystectomy for MIBC.

TRIMODAL THERAPY

Trimodal therapy ‑  so named because it utilizes surgical, 
chemotherapeutic, and radiation interventions ‑   is the 
bladder‑sparing treatment motif with the widest application. 
Its use is currently supported by multiple major United 
States and international guidelines for the treatment of 
MIBC.[4,22] Although the target population for trimodal 
therapy is typically larger than for partial cystectomy, 
there are still critical patient selection factors that must 
be considered. Ideal selection criteria include traditional 
urothelial carcinoma pathology without variant pathology 
such as micropapillary, minimally invasive T2 disease, 
absence of tumor‑associated hydronephrosis, and absence 
of concurrent CIS.[4,22‑24] Nevertheless, bladder sparing has 
been utilized in cT3 and cT4 disease in patients with overall 
poor performance status or those who have refused RC for 
advanced disease.[4,23‑25] Concurrent CIS has been found to 
be a positive predictor of recurrence.[26,27] Furthermore, 

trimodal therapy should be avoided in patients with a small 
bladder as scarring and contracture from radiation therapy 
may result in a debilitating low‑volume bladder and severe 
urinary symptoms.[28] Nonetheless, trimodal bladder‑sparing 
protocols offer a reasonable alternative to patients who are 
either surgically unfit or otherwise opposed to RC with or 
without neoadjuvant chemotherapy.

Transurethral resection of bladder tumor
Aggressive transurethral resection of bladder tumor (TURBT) 
should be performed in patients pursuing trimodal therapy. 
The clinician should strive for maximal visible resection 
of bladder tumor to include the muscularis propria layer. 
Indeed, the presence of residual tumor after maximal 
resection with TURBT is an independent predictor of 
disease recurrence and progression as well as progression to 
cystectomy.[4,22,27,29,30] In one recent large series of outcomes 
of trimodal therapy at a major US academic center, patients 
undergoing visibly complete TURBT eventually required 
cystectomy in only 22% of cases compared to 42% in patients 
undergoing incomplete TURBT, P < 0.001.[30] Patients should 
undergo repeat TURBT 4–6 weeks after initial resection to 
remove any residual disease.[4,22,23,27]

Likewise, tumor involving the ureter or causing 
hydronephrosis may imply extravesical involvement. 
Consideration for RC is prudent in patients with these 
features on initial or repeat bladder tumor resection. 
Similarly, the presence of CIS on repeat resection is 
another poor prognostic factor, and strong consideration 
should be given to RC with or without neoadjuvant 
chemotherapy.[4,22‑24]

Chemotherapy
In the setting of bladder‑sparing treatment modalities, the 
addition of chemotherapy to radiation has been strongly 
associated with improvement in cancer‑related outcomes.[31] 
This is likely due to elimination of distant micrometastases 
that cannot be fully controlled with tumor resection and 
local radiation. One autopsy study reviewed the pathology 
of 367  patients deceased from MIBC; distant metastases 
were noted in 68% of these cases.[32] Furthermore, it is 
well established that the frequency of metastases increases 
with tumor stage (pT2, 36%; pT3a, 45%; pT3b, 69%; and 
pT4, 79%).[5] Thus, clinical investigators have hypothesized 
that concomitant chemotherapy reduces and/or eradicates 
micrometastatic disease and thus decreases the likelihood 
of progression and recurrence. To this end, several clinical 
trials have investigated the effect of various combinations 
of chemotherapy and radiation versus radiation or 
chemotherapy alone.

James et  al. reporting on the results of a multicenter, 
phase III randomized controlled trial of patients with 
pathologically confirmed T2, T3, or T4a bladder without 
evidence of nodal involvement or metastasis, observed that 
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addition of synchronous chemotherapy with fluorouracil 
and mitomycin‑C to radiotherapy improved locoregional 
control of bladder cancer as compared to radiotherapy 
alone.[31] In this trial reported in the New England Journal of 
Medicine, 2‑year rates of locoregional disease‑free survival 
were 67% in the chemo  +  radiotherapy group but only 
54% in the radiotherapy alone group. With an excellent 
median overall follow‑up 69.9  months, the hazard ratio 
in the chemoradiotherapy group was 0.68 (P = 0.03), and 
5‑year overall survival was 48% in the chemoradiotherapy 
group compared to 35% in the radiotherapy group. Although 
grade 3 or 4 adverse events were slightly more common 
in the chemoradiotherapy group than in the radiotherapy 
alone group during treatment (36.0% vs. 27.5%, P = 0.07), 
there was little difference in the rate of adverse events in 
follow‑up (8.3% vs. 15.7%, P = 0.07).[31] This trial further 
underscores the assertion that radiation therapy and 
chemotherapy are superior to chemotherapy or radiation 
alone in urothelial carcinoma.

Seeking to evaluate the safety, efficacy, and tolerability 
of chemotherapy regimens in patients undergoing 
trimodal therapy, RTOG 0233 enrolled patients with 
T2‑4a transitional cell carcinoma and randomly allocated 
patients to receive paclitaxel plus cisplatin or fluorouracil 
plus cisplatin with twice‑daily radiation on the basis of 
clinical T‑stage  (T2  vs. T3‑4). This trial demonstrated a 
lower overall level of treatment‑related toxicity in the 
fluorouracil group versus the paclitaxel group with 34 
of 40  patients  (85%) in the paclitaxel group developing 
grade 3 or 4 toxicity during adjuvant chemotherapy versus 
31 of 41 patients (76%) in the fluorouracil group.[33] Thus, 
current protocols typically utilize cisplatin with fluorouracil 
as a first‑line regimen. Alternatively, a combination of 
methotrexate, vincristine, adriamycin, and cisplatin may 
also be utilized.[27] In patients who cannot tolerate or are poor 
candidates for cisplatin‑based chemotherapy, 5‑fluorouracil 
plus mitomycin‑C or low‑dose gemcitabine may be suitable 
alternatives although these regimens are less well studied 
than cisplatin‑based protocols.[4,22,23,27]

Radiation therapy
There are two typical templates for radiation with 
radiosensitizing chemotherapy in trimodal therapy. The 
first involves administration of 40–45  Gy of radiation 
with induction chemotherapy, followed by cystoscopy and 
rebiopsy of any residual tumor, and then administration 
of consolidation chemoradiation with an additional 25 Gy 
or radiation if the biopsy is negative. In contrast, the 
alternative protocol includes full‑dose chemoradiation to 
a total of 55–65 Gy followed by cystoscopic rebiopsy and 
then surveillance if the rebiopsy is negative.[4,22‑24,29,34,35] 
Both protocols utilize standard fractionation of 
1.8–2  Gy/fraction with the total radiation dose to the 
bladder being approximately 55–70  Gy and 45–50  Gy 
to the pelvic lymph nodes. Four retrospective reviews 

have identified total radiation dose  >55–60  Gy to be 
associated with superior local control of MIBC.[36‑39] In 
addition, Pos et  al. found a dose–response relationship 
in invasive bladder cancer with increasing local control 
with radiation dose escalation.[40] Either conventional or 
accelerated hyperfractionation schemes are acceptable 
treatment options.[4,22,29] One important consideration is that 
salvage cystectomy may be more technically difficult in a 
patient undergoing full‑dose chemoradiation versus those 
undergoing a split treatment protocol with induction and 
then mid‑treatment cystoscopic examination of clinical 
response although there are no specific study data to support 
this claim.

Assessing response to trimodal therapy
After completing staged TURBT and either split‑  or 
single‑course chemoradiation, patients should undergo 
repeat chest imaging, cystoscopy with rebiopsy of the primary 
tumor site, and abdominal/pelvic  (contrast‑enhanced 
computed tomography or magnetic resonance imaging) 
imaging to assess for treatment response. In patients with 
evidence of nonmetastatic residual disease or recurrence, 
the treating physician should strongly suggest proceeding 
to salvage cystectomy with urinary diversion. Patients 
who initially underwent split‑course radiation and have 
a negative rebiopsy they may proceed to consolidative 
chemoradiation. Patients who underwent single‑course 
chemoradiation may proceed to surveillance if repeat biopsy 
is negative.[4,22‑24,27]

Surveillance
Patients who choose to undergo trimodal therapy should 
be counseled that they are committing to meticulous and 
likely lifelong surveillance. This follow‑up should consist 
of regular cystoscopy every 3 months and imaging of the 
chest, abdomen, and pelvis every 3–6  months for the 
first 2 years. Patients with evidence of disease recurrence 
on repeat cystoscopy should be offered prompt salvage 
cystectomy.[4,23,26,27]

Outcomes of trimodal therapy
Long‑term data from trials in the past 5 years suggest that 
approximately 70%  (69%–78%) of patients treated with 
trimodal therapy will achieve a complete response with 
TURBT and chemoradiation, and we have summarized the 
outcomes of major modern trials in[Table 2].[30,31,33,35,41,42‑49] 
Mak et  al. report that in a pooled analysis of Radiation 
Therapy Oncology Group protocols 8802, 8903, 9506, 9706, 
9906, and 0233, complete response to trimodal therapy 
was observed in 69% of patients, and the 5‑ and 10‑year 
overall survival rates were 57% and 36%, respectively. 
Disease‑specific survival rates at 5 and 10 years in this study 
were 71% and 65%, respectively, at a median follow‑up of 
4.3 years.[41] One large review found that 72% of patients 
had complete response to trimodal therapy, and 5‑, 10‑, and 
15‑year disease‑specific survival rates were 64%, 59%, and 
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57%, respectively (T2 = 74%, 67%, and 63%; T3‑4 = 53%, 
49%, and 49%) This study also demonstrated 5‑, 10‑, and 
15‑year overall survival rates of 52%, 35%, and 22%, 
respectively (T2: 61%, 43%, and 28%; T3‑4 = 41%, 27%, 
and 16%). Among those patients demonstrating complete 
response, 10‑year rates of noninvasive, invasive, pelvic, 
and distant recurrences were 29%, 16%, 11%, and 32%, 
respectively.[30] These results are comparable with overall 
rates of disease‑specific and overall survival in patients 
treated with early cystectomy in MIBC.[22‑24,27,30,41]

Another important consideration in patients undergoing 
trimodal therapy is long‑term QoL. Although limited 
by small study populations, several reports to date have 
demonstrated good long‑term QoL in patients who pursue 
trimodal for MIBC.[28,50] One contemporary study of patients 
who underwent trimodal therapy demonstrated statistically 
significant higher scores of QoL at a median follow‑up 
of 6 years posttreatment on validated QoL surveys when 
compared to patients who underwent RC although this 
was not a randomized study.[7] This supports the need to at 
least discuss the option of trimodal therapy in well‑selected 
patients.

CONCLUSIONS

In appropriately selected patients, bladder‑sparing treatment 
modalities may play a useful role in the management of 
MIBC. Recent nonrandomized studies have demonstrated 
comparable overall survival in patients undergoing bladder 
preservation when compared to patients undergoing RC, 
even when adjusting for increasing clinical stage. Additional 
randomized controlled studies evaluating the long‑term 
oncologic efficacy of bladder‑sparing therapy for MIBC 
in subpopulations with more advanced comorbidities 
are needed to further define exactly whom to offer 
bladder‑sparing modalities. Furthermore, re‑evaluating 
QoL in each treatment pathway could yield additional useful 

information to help patients select the most appropriate 
clinical pathway to balance treatment‑associated morbidity 
with cancer control. In highly selected patients, both partial 
cystectomy and trimodal therapy can serve as appropriate 
therapies, even in patients with invasive bladder cancer.
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