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HEMATURIA WORK-UP

- Urine cytology

- Cystoscopy

- At least one imaging 
study: both upper and 
lower tracts

Hematuria





Å 4th most common cancer in men; 6th in women

Å 14-fold variability worldwide 

ï Egypt: highest mortality (16*) 

ï Europe (8*), US (4*)

Å Male:Female ratio = 4:1

Å Typical age 50-70 years

Å Highest lifetime per patient treatment costs amongst 
all cancers ($3.4 B in the US) 

* Per 100000 population

Bladder Cancer Epidemiology



Histology and Risk Factors

ÅTransitional cell carcinoma (>90%)

ïCigarette smoking

ÅAccounts for 50-60% of all cases

ïOccupational exposure: painting, textile 
and rubber tire industries

ÅSquamous cell carcinoma (5%)

ïSchistosomahematobium

infection



Bladder Cancer Treatment Options

Transurethral resection Intravesical treatment (BCG)

Cystectomy Systemic chemo



Treatment depends on

ÅStage

ïT: Depth of bladder wall involvement

ïN: nodes

ïM: metastases

ÅHistological Grade  (WHO consensus 2004)

ïLow grade vs high grade



Bladder Cancer T stage
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SUPERFICIAL

Å70-80%  of tumors 
ÅLocal therapy

MUSCLE INVASIVE

Å30% of tumors
ÅDefinitive treatment, 
eg. radical cystectomy

If you can only remember one stage…



Limitations of cystoscopy and biopsy

ÅMuscularis propria layer not always included in biopsy

Why is imaging needed?







Limitations of cystoscopy and biopsy

ÅMuscularis propria layer not always included in biopsy

ÅNeither identify extravesical spread (N and M stage)

ÅPathologic upstaging from biopsy to cystectomy 40% **

** Turker, BJU Int (2012)

Why is imaging needed?



Hematuria

Cystoscopy + biopsy

Muscularis Propria present on Biopsy ?

No

Repeat Bx/Imaging

Yes

Tumor depth?

Non-muscle invasive Muscle invasive

Transurethral resection Cystectomy

Typically US/CTU

Bladder Cancer Patient PathwayBladder Cancer Patient Pathway
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Imaging of the 
upper tracts

Typically US/CTU

Bladder Cancer Patient Pathway



Upper Tract Disease in Bladder Cancer

Å4-5% of patients have upper tract  involvement

ÅInitial assessment  and follow-up

ÅCT/MR/other?



Hematuria

Cystoscopy + biopsy

Muscularis Propria present on Biopsy ?

No

Repeat Bx/Imaging

Yes

Tumor depth?

Non-muscle invasive Muscle invasive

Transurethral resection Definitive treatment

Imaging of the 
upper tracts

MRI has limited role*

Major need!
- Complement biopsy
- Prompt metastases 

workup

Bladder Cancer Patient Pathway



ÅIncidence of nodal mets according to T stage*
ï≤ T1: rare

ïT2: 20-30%

ï≥ T3: 50-60%

ÅReported accuracy for imaging varies substantially

ÅHeavy reliance on morphology (size, shape, borders etc) 

ÅMain issue with imaging is false-negative results (~ 25%)

ÅAlmost 25% of metastatic nodes are <5 mm**

Lymph Nodes and Bladder Cancer

* Frank et al. Cancer 2003
** Jagger et al. AJR 1996



ÅFunding: Bladder Cancer has the highest lifetime per patient 
treatment costs ($3.4 B in the US) 

ÅClinical scenarios

ïDepth of bladder wall invasion, particularly ≥T2 vs ≤T1

ïUpper tracts 

ïNodal disease

ïDistant metastases

ïTreatment response assessment

Summary: Unmet needs in Bladder Cancer



Thank you!
Questions? Comments?

vargasah@mskcc.org


