
MUSCLE INVASIVE 
BLADDER CANCER : 

BLADDER CONSERVATION 
PROTOCOLS



OVERVIEW
INTRODUCTION

MANAGEMENT OF MUSCLE INVASIVE BLADDER CANCER

BLADDER CONSERVATION PROTOCOLS

QUALITY OF LIFE ASSESSEMENT

RADIATION THERAPY TECHNIQUE

CONCLUSIONS

2



INTRODUCTION

3



What is Muscle Invasive Bladder Cancer ?
T Staging for Bladder tumors
◦ Tx - Primary tumour cannot be assessed
◦ T0 - No evidence of primary tumour
◦ Ta - Non-invasive papillary carcinoma
◦ Tis - Carcinoma in situ: ‘flat tumour’
◦ T1 - Tumour invades subepithelial connective tissue
◦ T2 - Tumour invades muscle

◦ T2a - Tumour invades superficial muscle (inner half)
◦ T2b - Tumour invades deep muscle (outer half)

◦ T3 - Tumour invades perivesical tissue:
◦ T3a - microscopically
◦ T3b - macroscopically (extravesical mass)

◦ T4 - Tumour invades any of the following: prostate stroma, seminal vesicles, uterus, vagina, pelvic 
wall, abdominal wall
◦ T4a - Tumour invades prostate stroma, seminal vesicles, uterus, or vagina
◦ T4b - Tumour invades pelvic wall or abdominal wall
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N0 - No regional lymph node metastasis
N1- Metastasis in a single lymph node in the true
pelvis (hypogastric, obturator, external iliac, or
presacral)
N2 - Metastasis in multiple lymph nodes in the true
pelvis (hypogastric, obturator, external iliac, or
presacral)
N3 - Metastasis in a common iliac lymph node(s)

LYMPHATICS FOR BLADDER CANCER
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Reference : Lymphadenectomy in management of Invasive Bladder Cancer; Ramy F. 
Youssef and Ganesh V. Raj; International Journal of Surgical Oncology ;Volume 2011
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T1 T2a T2b T3a T3b T4a T4b

N0 I II II III III III IV

N1 IV IV IV IV IV IV IV

N2 IV IV IV IV IV IV IV

N3 IV IV IV IV IV IV IV

M1 IV IV IV IV IV IV IV

STAGE GROUPING FOR BLADDER TUMORS
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Stage Relative 5 year survival 
rates

I 88%

II 63%

III 46%

IV 15%
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Staging workup
Cystoscopy

Transurethral Resection of Bladder Tumor (TURBT) – For pathological diagnosis

Imaging :
◦ Ultrasound Abdomen/Pelvis

◦ CT scan

◦ MRI

Bone scan
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Goals of Treatment
◦ Cure patient

◦ Optimize survival

◦ Prevention of Pelvic failure and Distant metastasis

◦ Functional Urinary reservoir and High Quality Of Life (QoL)
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MUSCLE INVASIVE BLADDER CANCER
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Surgery
◦ Treatment of choice

◦ Radical cystectomy with pelvic lymphadenectomy is considered the standard 
of care.

◦ Includes perivesicular fat and urethra

◦ In women, the anterior wall of the vagina, the ovary and the uterus are also 
taken

◦ In men, the prostate and seminal vesicles are taken

◦ Bladder reconstruction : Neo Bladder or Ileal Conduit
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Methods of Conservation 
Conservative Surgery
◦ Partial Cystectomy

◦ Trans Urethral Resection of Bladder Tumor (TURBT) alone 

Radical External Beam Radiation Therapy

Interstitial Brachytherapy

Combined modality treatment
◦ Chemotherapy and Local Therapy

◦ Trimodality Therapy 
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No trials have till date directly compared 
Cystectomy and Bladder-preservation

19



Bladder Conservation approach
2 main concerns about bladder preservation compared with radical 
cystectomy :
◦ Toxicity of radiation therapy on bladder function

◦ Field cancerization effect : 

◦ 30-50% of patients experience a local recurrence (~50% invasive and ~50% 
superficial), either in the area of tumor or in a different part of bladder

◦ If bladder preservation is selected, close surveillance is critical
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Partial Cystectomy
6% to 19% of patients with primary, muscle-invading bladder cancer are 
potential candidates

Local recurrence rates : 38% to 78%

Half of the recurrences appear in the first year and two thirds by 2 years
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Partial Cystectomy
Careful patient selection
◦ Solitary lesion 

◦ Located in a region of the bladder that allows for complete excision with a 2-
cm tumor-free margin (Bladder dome)
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Partial Cystectomy
Contraindications :
◦ Association with carcinoma in situ in other sites of the bladder 

◦ Prostatic urethral involvement 

◦ Prior recurrent bladder or upper tract tumors

◦ Bladder neck or trigone tumors (Ureteral reimplantation would be required to 
achieve an adequate margin)
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Transurethral Resection of Bladder 
Tumor (TURBT) alone
Clinical complete response rates (assessed cystoscopically with repeat biopsy 3 
weeks after initial TURBT) for T2 and T3 cancers : 10% to 20% 

5 year Overall Survival - 27%

TURBT alone is not sufficient as monotherapy in muscle-invading bladder cancer
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Radical External Beam Radiation Therapy
Historically, External Beam Radiation therapy was used as monotherapy for 
muscle invasive bladder cancer which were medically inoperable

5-year local control rate 
◦ 31% to 50% for the entire patient population 

◦ 49% to 79% for the subgroup of patients with a complete response
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External Beam Irradiation Alone for Muscle-Invasive Bladder Cancer
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Radical External Beam Radiation Therapy
Factors having significant favourable effect on local control with Radiotherapy:
◦ Early clinical stage (T2 and T3a)

◦ Absence of ureteral obstruction

◦ Complete response

◦ Visibly complete TURBT

◦ Absence of coexisting carcinoma in situ

◦ Small tumor size (<5 cm maximum diameter)

◦ Solitary tumors

◦ Tumor configuration (Papillary / Sessile)

◦ Haemoglobin level (>10 mg/dL)
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Interstitial Brachytherapy
It has been combined with EBRT to provide a radiation boost to the primary 
tumor

Appropriate candidates for brachytherapy :
◦ Solitary TCC with a diameter of less than 5 cm 

◦ Stage T1 disease (with high grade) to T3a disease (muscle invasion but no 
extension through the wall)
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Treatment Outcome for Brachytherapy in Combination with External Beam Irradiation
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Interstitial Brachytherapy
Five-year local control rates for selected patients treated with brachytherapy in 
combination with EBRT appear to be excellent
◦ 70% and 90% 

High rates of bladder preservation

Acute toxicity :
◦ Fistula formation with wound leakage
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Chemotherapy and Local Therapy
Chemotherapy and Conservative Surgery 
◦ Chemotherapy has been used in combination with TURBT in highly selected 

population

◦ 5-year local control rates of up to 48%

◦ Complete response rates after chemotherapy and TURBT range from 45% to 
54%

◦ Studies have shown that addition on MVAC to TURBT gives local control 
advantage over either alone
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Chemotherapy and Conservative Surgery
◦ In a highly selected patient population, chemotherapy followed by partial 

cystectomy in conjunction with pelvic lymphadenectomy has been used in an 
attempt to spare the bladder

◦ 5-year survival rate is high ~ 50%

◦ Bladder preservation is possible in less than half of these patients
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Chemotherapy and Conservative Surgery 
◦ Criteria to be considered for such treatment:

◦ Complete or major response to chemotherapy

◦ Solitary lesion in the dome or the anterior wall of the bladder

◦ No history of prior invasive bladder cancer

◦ No CIS

◦ Good bladder capacity
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Chemotherapy and Radical Local Therapy
◦ Neoadjuvant chemotherapy prior to definitive local therapy

◦ Advantage : 
◦ To assess the response of the primary lesion 
◦ For tumor down staging

◦ Neoadjuvant chemotherapy seems to improve survival rates only marginally

◦ There is significant impact in terms of tumor down staging

◦ Complete clinical response - as evaluated by repeat cystoscopy and biopsy 
after chemotherapy, ranges from 25% to 57%
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Neoadjuvant Chemotherapy
◦ Response to Neoadjuvant therapy certainly seems to predict survival

◦ 5 year Survival rates 

◦ 62% to 75% among responders 

◦ 20% to 26% among non responders
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Randomized Phase III Trials of Neoadjuvant Chemotherapy
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Absolute Survival benefit of 6.5% for Neoadjuvant 
chemotherapy
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Neoadjuvant Chemotherapy
There have been two large randomized Neoadjuvant chemotherapy studies in 
muscle-invasive bladder cancer – SWOG Intergroup study and MRC/EORTC study
◦ Both showing significant survival advantage

However, Neoadjuvant chemotherapy is still not considered as standard of care 
for Muscle Invasive Bladder cancer – Unlike other malignancies
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Neoadjuvant Chemotherapy
Reasons :
◦ Selection of patients in the trial setting is different from the patients seen in clinical 

setting

◦ Most are old with impaired renal functioning

◦ Also, regimes require in-patient treatment with hydration – Affects Quality of Life

40



Trimodality Therapy
◦ Combination of Limited Resection, Chemotherapy, and Irradiation in Bladder 

Preservation

◦ Best results till date in bladder preservation when the 3 modalities are 
combined together

◦ Based on both single institutional data and large randomised control trials
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PIONEERING SINGLE INSTITUTION STUDIES OF TRIMODALITY 
TREATMENT
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TRIALS ON BLADDER CONSERVATION WITH DIFFERENT MODALITIES
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RTOG TRIALS ON TRIMODALITY TREATMENT
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SURVIVAL DATA OF RADICAL CYSTECTOMY AND SELECTIVE 
BLADDER PRESERVATION
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Radical 
Cystectomy 
alone

Also included Non Muscle Invasive 
Bladder Tumors

KAPLAN – MEIER GRAPH OF SURVIVAL IN MUSCLE INVASIVE BLADDER CANCER

47



KAPLAN - MEIER GRAPH SHOWING IMPROVED LOCOREGIONAL DISEASE FREE SURIVAL 
WITH ADDITION OF CONCURRENT CHEMOTHERAPY IN MUSCLE INVASIVE BLADDER 

CANCER : BC2001 TRIAL
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Trimodality Treatment
Ideal candidates for Bladder preservation with Trimodality treatment :
◦ Solitary T2 or early T3 tumors < 6 cm

◦ No tumor-associated hydronephrosis

◦ Tumors allowing a visibly complete TURBT

◦ Invasive tumors not associated with extensive carcinoma in situ

◦ Adequate renal function to allow cisplatin concurrent with radiation

◦ TCC histology

◦ Willing for being on close surveillance

◦ Willing for cystectomy in case of progression or relapse
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Bladder Preservation 
Success rate of bladder preservation:
◦ TURBT alone - 20% free of invasive bladder recurrence

◦ Radiation Therapy alone - 41%

◦ Chemotherapy alone - 19%

Complete response rate:
◦ Radiation Therapy alone - 45%

◦ Chemotherapy alone - 27%

◦ TURBT + chemotherapy - 51%

◦ TURBT + chemo irradiation - 70-80%
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Those involved in the management of muscle invasive bladder cancer should “take a 
leaf from the book” on sarcoma and breast cancer management, where 
multidisciplinary collaborative approach with knowledge and respect for the benefits 
and shortcomings of individual treatment modalities has led to a standard of organ 
preservation.
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QUALITY OF LIFE 
ASSESSMENT
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221 patients, T2-4Nx-0M0 bladder cancer, 
Treated on protocols 1986-2000, median follow up : 6.3 years  

Urodynamic study, QOL questionnaire

• 78% have compliant bladders with normal capacity and flow 
parameters 

• 85% have no urgency or occasional urgency

• 25% have occasional to moderate bowel control symptoms

• 50% of men have normal erectile function
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157 patients with Bladder Preservation who survived 
2 to 13 years (Median follow-up - 5.2 years)

22%   - Grade 1

10%  - Grade 2

7%    - Grade 3 (5.7% GU, 1.9% GI)

0%    - Grade 4

0%    - Grade 5
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Patient quality of life evaluation according to the QLQ-C30 scale
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2 comparative cross sectional studies available :

Trento, Italy 1996 :

Retrospective study 

59 patients, treated conservatively (49%) or with cystectomy (51%), who returned questionnaire 
(~65% rate in both)

Quality of life is better after conservative therapy than after cystectomy

Assessment of quality of life after cystectomy or conservative therapy for patients with 
infiltrating bladder carcinoma. A survey by a self-administered questionnaire; Caffo O, Fellin 
G, Graffer U, Luciani L.; Cancer 1996 Sep 1;78(5):1089-97.

QoL Assessment : Radical Cystectomy 
versus Organ Preservation Therapy
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QoL Assessment : Radical Cystectomy 
versus Organ Preservation Therapy
Karolinska, Sweden 2002 : 

58 patients treated with radical RT before 1995 (63-68 Gy split course)

Compared with 251 patients with radical cystectomy and 310 general population 
patients
◦ Three quarters of long-terms survivors after radical RT had functioning urinary bladder with 

little or no distress from urinary tract. 

◦ Prevalence of sexual dysfunction was lower than after surgery, with comparable GI 
dysfunction

Lars Henningsohn, Hans Wijkström, Paul W. Dickman, Karin Bergmark, Gunnar Steineck, Distressful 
symptoms after radical radiotherapy for urinary bladder cancer, Radiotherapy and Oncology, Volume 
62, Issue 2, February 2002, Pages 215-22
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Quality of Life after Bladder conservation 
Approach

ADVANTAGE OF COMBINED MODALITY 
TREATMENT

Psychological adjustment

Physical well-being 

Sexual function 

Urinary function

EQUIVALENCE TO SURGERY

Social functioning

Bowel function
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RADIATION 

THERAPY 
TECHNIQUE
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Modalities of External Beam Radiation 
Therapy
2D Conventional

3D Conformal Radiation therapy

Intensity Modulated Radiation Therapy (IMRT)
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Patient Position and Immobilization
• The patient should be planned and treated in the same position 
◦ Supine with arms on their chest

◦ Knee and ankle immobilization should be used to ensure patient positioning is reproducible.

• The rectum should be empty of flatus and faeces. 

• Patients should be asked to empty the bladder 15 minutes prior to scan.

• While breathing normally, the patient should have a CT scan performed with 
3 to 5-mm slice spacing. 

• Neither intravenous nor oral contrast is beneficial.
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Radiation Therapy Volumes
Gross tumor volume - Should integrate information from the staging CT or MRI 
as well as the TURBT. 

• The use of fiducial markers or contrast medium such as lipiodol at the time of 
TURBT has been explored - May help identify tumor for image-guided adaptive 
radiotherapy.

• There are few data on the optimal radiotherapy volume. 

Planning target volume : The whole bladder with a 1.5-cm margin plus 
extravesical extent of tumor with a 2-cm margin.
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No data to support the routine irradiation of radiologically negative lymph nodes 

Nodal relapse rate in the BC2001 trial
◦ 3% in the chemo radiotherapy arm 

◦ 6% in radiotherapy only arm

Radiation Therapy Volumes
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All planning and treatment should be carried out with the bladder empty
◦ To minimize the risk of geographic miss 

◦ To keep the treated volumes as small as possible

Patients with significant residual volumes post voiding should be considered for 
planning and treatment with a catheter in situ

Radiation Therapy Volumes
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Radiation Therapy Doses
Optimal radiotherapy schedule is yet to be established

Most commonly used schedule : SPLIT SCHEDULE
◦ 40-45 Gy in 1.8-2 Gy/fraction – Initially

◦ If good response – To go to radical dose of 64-66 Gy

Hypofractionation (55Gy in 20 fractions) – Practiced in some centres in UK

Hyperfractionation (Twice daily RT) – Also tried and used in trials
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CONCLUSIONS
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Conclusions 
• Combined modality therapy achieves a complete response and preserves the 
native bladder in ~70% of patients, while offering long-term survival rates 
comparable to contemporary radical cystectomy series

• QoL studies have demonstrated that the retained native bladder functions well 
and long-term toxicity of chemo irradiation to pelvic organs is relatively low

• These results support the acceptance of modern bladder-sparing Trimodality 
therapy for selected patients as a proven alternative to cystectomy
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Conclusions
• The optimal regimen of combined chemo irradiation, as well as the addition of 
rational molecular targeted therapy and personalized treatment selection, 
continues to be investigated

• The contribution of selective bladder sparing therapy to the quality of life of 
patients represents a unique opportunity for urologic surgeons, radiation 
oncologists, and medical oncologists to work hand in hand in a truly 
multidisciplinary effort
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