
BLADDER SPARING THERAPIES 
FOR UROTHELIAL CANCER: 

A RADIATION ONCOLOGIST’S 
PERSPECTIVE

MINNESOTA SOCIETY OF CLINICAL ONCOLOGY

2024 SPRING CONFERENCE, 04/24/2024



OUTLINE
• INTRODUCTION

• WORKUP, STAGING

• DEFINITIVE MANAGEMENT OPTIONS

• BLADDER PRESERVATION PRINCIPLES

• CASES AND CONTROVERSIES

• FUTURE DIRECTIONS



INTRODUCTION
• WILL STROSS, M.D.

• STAFF RADIATION ONCOLOGIST AT THE MSP VA HCS

• ADJUNCT ASSISTANT PROFESSOR OF RADIATION
ONCOLOGY AT THE UNIVERSITY OF MINNESOTA
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DISCLAIMER
• I AM A FEDERAL EMPLOYEE AT THE MINNEAPOLIS VETERANS AFFAIRS HEALTH CARE SYSTEM IN

THE RADIATION ONCOLOGY DEPARTMENT AS A STAFF PHYSICIAN SERVING THOSE WHO HAVE
SERVED. 

• I AM ATTENDING THIS CONFERENCE AND SPEAKING TO YOU TODAY AS AN INDIVIDUAL, 
SEPARATE FROM MY VA APPOINTMENT.

• ALL DISCUSSION, COMMENTS, VIEWS, AND EXPRESSION ARE THAT OF MY OWN.

• THE INFORMATION SHARED DOES NOT REFLECT THE VIEWS OR STANCES OF THE VA OR THE US 
GOVERNMENT. 

• I HAVE NO FINANCIAL DISCLOSURES TO REPORT
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WORK UP1

• H&P

• CYSTOSCOPY, EAU, +/- CYTOLOGY

• CBC, RENAL PROFILE, ALKALINE PHOSPHATASE

• ABDOMEN/PELVIS IMAGING

• TURBT

• CHEST IMAGING

• BONE IMAGING

• SMOKING CESSATION

• TA: NON-INVASIVE PAPILLARY

• TIS: UROTHELIAL CARCINOMA IN SITU

• T1: LAMINA PROPRIA INVASION

• T2: MUSCULARIS PROPRIA INVASION

• T3: PERI-VESICULAR TISSUE INVASION

• T4: EXTRA-VESICULAR ORGAN INVASION, PELVIC
WALL INVOLVEMENT

• N1: SINGLE TRUE PELVIS NODE

• N2: MULTIPLE TRUE PELVIS NODES

• N3: COMMON ILIAC NODE(S)

• M1A: RETROPERITONEAL NODE(S)BEYOND ILIACS

• M1B: DISTANT METASTASIS

STAGING2



MIBC WORK UP CONTINUED

• CYSTO/BIOSPY/TURBT1

• ENSURE ADEQUATE DEPTH OF SAMPLE TO CONFIRM T-STAGE

• CAREFULLY REVIEW TUMOR LOCATION, SIZE, MULTIFOCALITY, EXTENT OF RESECTION

• CT UROGRAM HELPS IDENTIFY EXTRAVESICULAR DISEASE, ADENOPATHY, FIELD CANCERIZATION, 
AND/OR SYNCHRONOUS UPPER TRACT PRIMARIES

• MRI > CT FOR PRIMARY SITE SOFT TISSUE DELINEATION AND T-STAGING3

• NUC MED BONE SCAN IS INDICATED IF ALK PHOS ELEVATED OR BONE PAIN1

• PET CT IS BECOMING MORE ROUTINE WITH EMERGING DATA, RECOMMENDED PER A.C.R.4,5
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MIBC MANAGEMENT OPTIONS

• NEOADJUVANT CHEMOTHERAPY FOLLOWED BY RADICAL CYSTECTOMY6,7

• DEFINITIVE CHEMORADIATION8,9,10

• NON-SURGICAL CANDIDATES (~60% OF PATIENTS DUE TO COMORBIDITIES)11,12

• PATIENTS THAT DECLINE CYSTECTOMY, I.E. DESIRE ORGAN PRESERVATION

• NON-CATEGORY 1 TREATMENT OPTIONS
• NEOADJUVANT CHEMOTHERAPY FOLLOWED BY PARTIAL CYSTECTOMY1

• RADIATION THERAPY ALONE10

• TURBT ALONE13
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“IDEAL” BLADDER PRESERVATION CANDIDATE14,15

• FUNCTIONAL BLADDER 

• SOLITARY TUMOR MEASURING < 5 CM

• NO CARCINOMA IN SITU

• T2 DISEASE 
• NO EXTRAVESICULAR SPREAD OR PELVIC ORGAN/SIDE WALL INVASION

• COMPLETE TURBT

• ABSENCE OF HYDRONEPHROSIS

• CISPLATIN BASED CHEMOTHERAPY CANDIDATE

• NO PRIOR PELVIS RADIATION

• NO ACTIVE INFLAMMATORY BOWEL DISEASE

• ANTICIPATED PATIENT COMPLIANCE WITH CYSTOSCOPY FOLLOW UPS



“REAL WORLD” BLADDER PRESERVATION CANDIDATE14,15

• NON-OPERATIVE CANDIDATE S/P MAXIMAL SAFE TURBT WITH ….

• NO DISTANT METS

• NO PRIOR PELVIS RADIATION

• NO ACTIVE INFLAMMATORY BOWEL DISEASE



CHEMORADIATION 5-YEAR OUTCOMES8-10,16

• OVERALL SURVIVAL: 48-57%
• DISTANT METASTASIS RATE: ~35%
• DISEASE FREE SURVIVAL: ~65%

• PELVIC NODAL FAILURE: ~5%
• MUSCLE-INVASIVE LOCAL FAILURE RATE: 10-15%
• NON-MUSCLE INVASIVE (TA, TIS) LOCAL FAILURE RATE: 15-36%

• GRADE 3+ TOXICITY: GU 22-31%, RECTAL: 3-6%
• SALVAGE CYSTECTOMY RATE: 10-15%



CHEMORADIATION VOCABULARY/DEFINITIONS
• GRAY: ABSORBED DOSE OF RADIATION

• FRACTION(S): DELIVERY OF A DOSE OF RADIATION 
• CONVENTIONAL FRACTIONATION: TREATMENT AT 1.8-2 GY PER DAY (6-7 WEEKS OF TREATMENT)
• HYPOFRACTIONATION: > 2 GY PER DAY (4 WEEKS OF TREATMENT)
• STEREOTACTIC BODY RADIATION (“SBRT”): >>2 GY PER DAY, <5 FXN, ABLATIVE INTENT (N/A TO TALK)

• SPLIT COURSE: INTENTIONAL GAP IN A RADIATION COURSE (NO LONGER OFFERED ROUTINELY)

• “MINI”/TRUE PELVIS: INTERNAL + EXTERNAL ILIAC, OBTURATOR, PRESACRAL, PERI-VESICULAR LN FIELD

• STANDARD PELVIS: COMMON ILIAC + MINI-PELVIS FIELD

• 3D CONFORMAL RADIATION THERAPY: STANDARD/BASIC 3 TO 4 FIELD “BOX” OF RADIATION

• INTENSITY MODULATED RADIATION THERAPY (IMRT): ADVANCED TREATMENT PLANNING, DELIVERY TECHNIQUE 
• VOLUMETRIC MODULATED ARC THERAPY (VMAT): ROTATIONAL IMRT DELIVERY

• SEQUENTIAL BOOST: GIVING ADDITIONAL DOSE AFTER A PRIMARY COURSE (MINI-PELVIS  BLADDER BOOST)
• SIMULTANEOUS BOOST: GIVEN ADDITIONAL DOSE DURING A SINGLE COURSE (“DOSE PAINTING” BOOST)



3DCRT: “4 field Box” mini pelvis17 IMRT: bladder only field with “Dose painted” tumor boost

Bladder (red structure) boost can be treated sequentially 





Most chemoRT 
patients are not 
operative 
candidates11,12,18

Thus, mid-
treatment break 
for cysto eval 
does not change 
management



Meta-Analysis data 
favors hypofractionation
(2.75 Gy/day x4 weeks)16

 Improved local 
regional control 

 No difference in high 
grade GU or rectal 
toxicity 



• PHASE III RCT, 360 PTS MIBC  RT +/- 5 FU/MMC

• 55 GY IN 20 FXN OR 64 GY IN 32 FXN ALLOWED

• 82% T2. ONLY 55% HAD COMPLETE TURBT
• OS - 48%
• MIBC LR Rate 10%
• Non-MIBC LR Rate15%
• Salvage Cystectomy rate 11% 
• G3+ Late GU toxicity - 22% 
• Only 5% had Nodal relapse 

Chemoradiation Specific 5 year Data

“UK Data”10

ChemoRT superior 
BUT … RT ALONE 
can offer very 
meaningful 
disease control 
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CASE 1

• 89 YEAR OLD WITH MILD COGNITIVE IMPAIRMENT, CKD, HTN, HYPOTHYROIDISM, AND BPH. 

• PRANDIAL DYSPEPSIA AND POOR PO INTAKE RESULTED IN CT ABD/PELVIS WHICH INCIDENTALLY 
IDENTIFIED AT 4.2 CM LEFT BLADDER WALL MASS. DENIED HEMATURIA. HAD STABLE CHRONIC BPH 
SYMPTOMS WITH SLOW PROTRACTED URINARY VOIDING AND INCOMPLETE EMPTYING.

• MAXIMAL SAFE TURBT WAS COMPLETED WITH FINAL PATHOLOGY SHOWING HIGH GRADE UROTHELIAL 
CARCINOMA WITH MUSCULARIS PROPRIA INVASION. NO TIS. NO LVSI.

• PET/CT SHOWED NO EVIDENCE OF LNS OR DISTANT METS.

• STAGE II, T2 N0 M0, G3, 4.2 CM UNIFOCAL PRIMARY.

• GIVEN AGE, COMORBIDITIES, FRAILTY, ECOG 2 HE WAS DEEMED A POOR CYSTECTOMY CANDIDATE.

• CREATINE 1.4 MADE HIM A POOR CISPLATIN BASED CHEMO CANDIDATE.



CASE 1
4.2 cm L Bladder wall primary 

N0 and M0 on PET/CT

Excellent TURBT result



CASE 1

Maximal safe TURBT (before  mid-resection  after)



CASE 1

• DISCUSSED CURATIVE VS PALLIATIVE INTENT APPROACH WITH PATIENT AND FAMILY

• ULTIMATELY, HE WAS TREATED WITH CURATIVE INTENT HYPOFRACTIONATED BLADDER 
ONLY RADIATION WITH CONCURRENT CHEMOTHERAPY

• 55 GY IN 20 FRACTIONS USING IMRT

• CONCURRENT 5-FU AND MMC



Dose to small bowel (orange) and 
sigmoid colon (green) too high with 
“4 field box”



IMRT/VMAT was used to paint the 
dose away from the small bowel 
(orange) and sigmoid colon (green), 
while still covering the bladder target





CASE 1

• REQUIRED INTERMITTENT CATHETER USE FOR 1-2 MONTHS DUE TO 
URINARY OBSTRUCTION REQUIRING NURSING HOME LEVEL CARE 
FOLLOWING CHEMORT

• LIVING SITUATION RETURNED TO PRE-TREATMENT BASELINE 2 
MONTHS AFTER TREATMENT

• 2 YEARS OUT WITH NEGATIVE RESTAGING CYSTOSCOPY AND 
REIMAGING TO DATE.

• VOIDS NORMALLY AND HAS NO LATE BLADDER OR BOWEL 
TOXICITY. 

4 month post chemoRT 
cysto with cystitis changes, 
no residual disease or new 
lesions



CASE 2
• 69 YEAR OLD WITH HTN, HLD, COPD, GERD, AND SPINAL STENOSIS DEVELOPED 30 LB WEIGHT 

LOSS AND PELVIS/RIGHT GROIN PAIN.

• CT SHOWED MARKEDLY ABNORMAL BLADDER WALL THICKENING R>L WITH NON-MASS LIKE 
THICKENING EXTENDING TO AND INVADING THE R OBTURATOR AND RECTUS ABDOMINAL 
MUSCULATURE

• CYSTO, PARTIAL TURBT, R URETERAL STENT PLACEMENT PERFORMED. PATHOLOGY CONFIRMED 
UROTHELIAL CARCINOMA WITH MUSCULARIS PROPRIA INVASION (AT LEAST T2)

• POST-OP COURSE COMPLICATED BY ACUTE RENAL FAILURE, RE-IMAGING SHOWED HYDRONEPHROSIS 
BILATERALLY AND PERCUTANEOUS NEPHROSTOMY TUBES WERE PLACED.

• PET/CT SHOWED NO PATHOLOGIC ADENOPATHY OR DISTANT DISEASE

• CLINICALLY STAGED IVA, T4B N0 M0

• NON-OPERABLE DUE TO EXTENT OF LOCAL DISEASE. GOOD SYSTEMIC THERAPY CANDIDATE (ONCE 
RENAL FUNCTION RECOVERED)



Obturator muscle invasion

Abdominal rectus muscle invasion

Diffuse wall thickening, 
PCNT in place so no 
drainage of PET tracer 
to bladder



CASE 2

• TUMOR BOARD FAVORED APPROACH WAS PALLIATIVE SYSTEMIC THERAPY +/- 
PALLIATIVE RADIATION FOR OBSTRUCTIVE SYMPTOMATOLOGY AND PAIN

• PATIENT ADAMANTLY DESIRED AGGRESSIVE CARE, WAS RE-PRESENTED 
• DEFINITIVE CHEMORADIATION OFFERED AFTER EXTENSIVE COUNSELING REGARDING RISKS 

OF TREATMENT GIVEN HIS EXTENT OF DISEASE AND GUARDED ONCOLOGIC OUTCOMES 
WITH T4B DISEASE

• ULTIMATELY, HE UNDERWENT CURATIVE INTENT CHEMORADIATION ENCOMPASSING THE 
WHOLE BLADDER + EXTRAVESICULAR EXTENDING DISEASE

• 55 GY IN 20 FRACTIONS

• CONCURRENT 5-FU/MMC





CASE 2
• ANALGESIA REGIMEN WAS ABLE TO BE DISCONTINUED MID-TREATMENT

• RADIATION ENTERITIS REQUIRED LOPERAMIDE. RADIATION PROCTITIS WAS MANAGED 
WITH HYDROCORTISONE/PRAMOXINE FOAM AND SUCRALFATE ENEMAS.

• 2 MONTHS OUT FROM TREATMENT ACUTE PELVIC TOXICITIES RESOLVED. HE GAINED 20 
LBS AND RETURNED TO MODIFIED DUTIES AT WORK.

• 1 YEAR OUT FROM TREATMENT PERCUTANEOUS NEPHROSTOMY TUBES WERE ABLE TO BE 
TRANSITIONED TO INDWELLING URETERAL STENTS. EXTREMELY DIFFICULT EXCHANGE DUE 
TO CHRONIC BLADER WALL/URETERAL PELVIC JUNCTION OBSTRUCTION AND FIBROSIS.

• WAS ABLE TO RETURN TO FULL TIME WORK AFTER PCNT TRANSITIONED TO STENTS.
• NO LATE BOWEL TOXICITY



Post-treatment surveillance CT with 
thickening at Right UPJx from fibrosis.
Improved obturator and rectus muscle 
wall stranding/tissue planes

Pre-treatment T4b disease presentation



CASE 2
• 1.5 YEARS OUR FROM TREATMENT HE DEVELOPED NAUSEA, VOMITING, AND EARLY SATIETY. 

• CT SHOWED BOWEL OBSTRUCTION PATTERN WITH GASTRIC DISTENSION AND A DISTAL DUODENUM 
TRANSITION POINT.

• EGD WITH BIOPSY OF 3RD PORTION OF DUODENUM OBSTRUCTING ULCER SHOWED METASTATIC 
UROTHELIAL CARCINOMA.

• RESTAGING CYSTOSCOPY AND PELVIS IMAGING TO DATE NEGATIVE FOR LOCAL OR REGIONAL 
PROGRESSION



BLADDER PRESERVATION CHEMORT SUMMARY
• IDEAL CANDIDATES RARELY EXIST

• DOSE/FRACTIONATION SCHEDULE AND TREATMENT TARGETS ARE PROVIDER 
DEPENDENT

• 4 VS 6-7 WEEK COURSE1,8-10,16,18

• ROLE OF MID-TREATMENT CYSTO SHOULD BE REVIEWED AT TUMOR BOARD8,9,14,15,18

• ELECTIVE LYMPH NODE COVERAGE IS CONTROVERSIAL14-17,19,20

• ELECTIVE INCLUSION OF PROSTATE IS CONTROVERSIAL8-10,14,15,19

• OPINIONS ARE MIXED ON COMMON ILIAC NODAL (N3) MANAGEMENT (CURATIVE VS PALLIATIVE)1,2

• CONCURRENT CHEMO IMPROVES OUTCOMES WHEN ADDED TO RADIATION

• CR RATES, LRC, DFS, AND DMFS8-10

• NO RANDOMIZED DATA TO SUPPORT ONE CONCURRENT SYSTEMIC AGENT OVER ANOTHER1

• RADIATION ALONE CAN BE CURATIVE AND/OR OFFER MEANINGFUL PELVIC 
CONTROL10

• INCORPORATION OF IMMUNOTHERAPY WITH CHEMORT IS UNDEFINED18
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pCR Rates:

RT Alone: 44-61%10

ChemoRT:  66-69%8-10,16

Immuno RT: 70-85%21

ChemoImmuno RT: ?

Induction?

Maintenance?



QUESTIONS?
W.CARRAHER.STROSS@GMAIL.COM

904-327-6313

mailto:W.Carraher.Stross@gmail.com
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EXTRA SLIDES



• PRIMARY SITE STAGING DATA LIMITED BY RADIOTRACER ACCUMULATION IN THE BLADDER

• POST-VOID HYDRATION OR DIURETIC PROTOCOLS ARE UNDER INVESTIGATION

• CT AND MRI DATA HAS EQUIVALENT OR SUPERIOR SENSITIVITY/SPECIFICITY 

• LYMPH NODE STAGING OF PET CT: SEN. IS 23-100% AND SPEC. 33-100%
• UP TO 25% OF T2 DISEASE CAN HAVE +LN

• UP TO 50% OF T3 DISEASE CAN HAVE +LN

• DISTANT METS STAGING OF PET CT: SEN. IS 50-100% AND SPEC. 86-100%
• CHANGES MANAGEMENT OVER CT/MRI ALONE 68% OF TIME

• PET CT IS SUPERIOR TO CONVENTIONAL IMAGING IN IDENTIFYING RECURRENCES

• EMERGING PROGNOSIS DATA FOR NEOADJUVANT SYSTEMIC THERAPY RESPONSE ASSESSMENT





• 468 PTS, 6 RTOG BLADDER PRESERVATION STUDIES

• T2 - 61%, T3 - 35%, T4A - 4%

• MINI-PELVIS INITIAL COURSE  BLADDER BOOST (STANDARD)
• MOSTLY SPLIT COURSE W/ CYSTO RE-EVAL

• VARIOUS CONCURRENT CHEMO, SOME NEOADJ/ADJ CHEMO

• 69% HAD COMPLETE RESPONSE

• 5 YEAR OS  57%, 10 YEAR OS 36%
• 5 YEAR DSS  71%, 10 YEAR DSS 65%
• 10 YEAR: NON-INVASIVE LF RATE 36%, MIBC LF RATE 14%, DM RATE 35%

“RTOG Experience”





• 190 PTS @ MGH, T2-T4A, BLADDER PRESERVATION

• 40 GY PELVIS  CYSTO CR?  64.8 GY BLADDER 
• VARIOUS CISPLATIN CONCURRENT CHEMO. NEOADJ, ADJ CHEMO ALLOWED

• APPROXIMATELY 2/3 OF PTS WERE ABLE TO PROCEED WITH BOOST

• OS: 5YR - 54%, 10YR - 36%
• DFS: 5YR - 63%, 10YR - 59%
• DSS IN PTS W/ INTACT BLADDER: 5 & 10YR - 45% 

OS

DFS

“MGH Data”



• PHASE 2 SINGLE ARM TRIAL INVESTIGATING IMMUNOTHERAPY AND RADIATION

• PRIMARY OUTCOME: PFS. SECONDARY OUTCOME: PCR RATE

• ATEZOLIZUMAB Q3 WEEKS X 8 CYCLES + PELVIC RT (LOWER DOSE THAN STANDARD)

• MINI-PELVIS RT 41.4 GY/23 FXN AND 16.2 GY/9 FXN WHOLE BLADDER BOOST

• 57.6 GY TOTAL DOSE (WHEREAS CONVENTIONAL FRACTIONATION S.O.C DOSE IS 64.8 GY)

• T2-3 (38 PTS), SOME VERY HIGH RISK T1 (7 PTS)
• EXCLUDED T4, TUMOR >5 CM, HYDRONEPHROSIS, AUTOIMMUNE DISEASE, PRIOR PELVIS RT

• PCR RATE 84.4% (38 OF 45)

• 4 OF 7 WITHOUT PCR HAD NON-MIBC RESIDUAL ONLY 


	Bladder Sparing Therapies for Urothelial Cancer: �A Radiation Oncologist’s Perspective
	Outline
	Introduction
	Disclaimer
	Outline
	Work Up1
	MIBC Work Up Continued
	Outline
	MIBC Management Options
	MIBC Management Options
	Outline
	“Ideal” Bladder Preservation Candidate14,15
	“Real World” Bladder Preservation Candidate14,15
	Chemoradiation 5-year Outcomes8-10,16
	Chemoradiation Vocabulary/Definitions
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Outline
	Case 1
	Case 1
	Case 1
	Case 1
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Case 1
	Case 2
	Slide Number 31
	Case 2
	Slide Number 33
	Case 2
	Slide Number 35
	Case 2
	Bladder Preservation ChemoRT Summary
	Outline
	Slide Number 39
	Slide Number 40
	References
	References
	Extra Slides
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49

