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Cancer Statistics Incidence
Bladder Cancer

Jemal et al. CA Cancer J Clin 2018 60(5):277-300

1. Breast 28%

2. Lung 14%

3. Colon 9%

4. Uterus 7%

5. Thyroid 5%

6. NH-Lymphoma 4%

7. Kidney 3%



• Fourth malignancy by incidence in males.

• The global mortality rate (per 100,000 people / year) is 3.2

deaths for men and 0.9 for women.

• It represents the eighth most common cause of cancer

death in humans.

• There is a male: female ratio of approximately 4: 1, thus a

white: black ratio of approximately 2: 1

• Bladder cancer incidence and mortality is decreasing in

some registries in response to the decreased impact of

known risk factors.

EPIDEMIOLOGY

Wade J. Sexton, et al. Cancer Control 2010
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EPIDEMIOLOGY
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Bladder cancer is most 

frequently diagnosed in 

patients between 65 and 

74 years of age

The mortality rate from bladder 

cancer is highest in patients 

between 75 and 84 years of age



EPIDEMIOLOGY

Chavan S et al. Eur Urol 2014



While the incidence of bladder cancer is 3 to 4 times higher in men, women are

more often diagnosed in a more advanced stage of the disease.

There are no significant gender differences in the clinical presentation of the

disease (hematuria, LUTS)

However, symptomatic treatments in the absence of in-depth diagnostics are more

frequent in women than in men (47% VS 19%) in the year preceding the diagnosis

of bladder cancer (p <0.05)

There are consistent but not unambiguous data suggesting higher bladder cancer

mortality in women



EPIDEMIOLOGY

https://www.cancer.gov/types/bladder/hp



Tobacco smoke is the most important risk factor for bladder cancer.

It is the cause of about 50% of all cases.

Family history and genetic factors appear to play a limited role in the risk of

developing bladder cancer

Occupational risk factors (aromatic amines, polycyclic aromatic hydrocarbons, and

chlorinated hydrocarbons are the second most important risk factor, causing

approximately 10% of all bladder cancers)

Schistosomiasis

Environmental pollution

Previous Radiotherapy - Previous Chemotherapy

RISK FACTORS



Tobacco

Smoking is the most important

risk factor and is the cause of

50% of cancers !!

Smokers have a 4 times higher

risk of developing bladder cancer

than non-smokers.

The risk is higher in smokers than

in former smokers

Burger et al. Eur Urol 2013



• There is a pathophysiological link between tobacco smoke

and bladder cancer

• Tobacco smoke contains aromatic amines, such as b-

naphthylamine and polycyclic aromatic hydrocarbons

known to be among the causes of bladder cancer

• These substances are excreted by the kidney and have a

carcinogenic effect on the entire urinary system

• Some suggest that smoking cessation improves bladder

cancer outcome.

• Environmental exposure to smoke could be a risk factor for

bladder cancer

• The effects of environmental exposure are generally more

pronounced in women, particularly in women who have

never smoked
Burger et al. Eur Urol 2013

Tobacco



Occupational Risk

Burger et al. Eur Urol 2013

• Occupational exposure to

aromatic amines (benzidine, 4-

aminobiphenyl, 2-

naphthylamine, 4 chloro-o-

toluidine), polycyclic aromatic

hydrocarbons and chlorinated

hydrocarbons constitute the

second most important risk

factor for bladder cancer.

• It has been suggested that up to

20% of all bladder cancers are

related to such exposure,

mainly in industrial processes

related to the production of

paint, dyes, metals and

petroleum products.



Schistosomiasi

 Schistosomiasis is the second

most common parasitic infection

after malaria, with 600 million

people exposed to the infection

in Africa, South America, Asia

and the Caribbean

 Schistosoma haematobium and

Bilharzia infections strongly

correlated with the development

of bladder squamous cell Ca

 The nature of this close

relationship is not completely

resolved (irritation from parasite

eggs?)



Histology

90%

5%
1-2%

Wade J. Sexton, et Al. Cancer Control 2010



Typical Histology

Squamos cell carcinoma

Adenocarcinoma Small cell carcinoma

Urotelial carcinoma



TNM



About 75% of all bladder cancers

15-20% progress to muscle

invasive bladder cancer

Non-Muscle Invasive Bladder 

cancer



Non-Muscle Invasive Bladder 

cancer

T1a

T1b

T2

Ta



Holgman S. et al J Urol 2001

Samaratunga H et al Urology 2002

NEW ISUP1998/WHO2004 GRADING 

SYSTEM CLASSIFICATION



Holgman S. et al J Urol 2001

Samaratunga H et al Urology 2002

WHO 2004 GRADING SYSTEM 

CLASSIFICATION

The new WHO classification of 2004 WHO includes 3 categories: 

PUNLMP, low grade urothelial carcinoma, high urothelial carcinoma.

PUNLMP is defined as a lesion that has no cytological features of 

malignancy but shows normal urothelial cells in a papillary 

configuration. 

Although the risk of progression is negligible, it is not completely benign 

and can recur.



Carcinoma in situ

• Carcinoma in situ (CIS) is a flat, high-grade, non-invasive

urothelial carcinoma. It can be overlooked on cystoscopy

or mistaken for an inflammatory lesion. It is often multifocal.

• In the absence of treatment, approximately 54% of patients

with CIS progress to a muscle-invasive disease



De novo CIS constitutes less than 3% of all urothelial

neoplasms

Synchronous or metachronous CIS during urothelial

carcinoma follow-up accounts for 45% and 90% of all bladder

cancers

Carcinoma in situ



• Symptoms:

Monosymptomatic hematuria (85% of cases)

LUTS especially of the filling phase: more typical of locally advanced

neoplasm

• Imaging

• Urinary cytology

• Urine molecular tests

• Cystoscopy/Transurethral resection

EAU Guidelines 2021

Babjuk et al. Eur Urol 2013;64:639-53

Diagnosis



Bladder Cancer  - Symptoms

MACROSCOPIC  HAEMATURIA

 Presence of blood in urine is NOT a peculiar
symptoms of BPH.

 Urinary tract US ust be performed in all 
patients with hematuria



Roehrborn CG. Med Clin North Am. 2011, 95(1): 87-100

Bladder cancer - LUTS



LUTS:   Lower urinary Tract Symptoms

FILLING OR STORAGE SYMPTOMS
(IRRITATIVE)

 Pollakiuria : frequent daytime urination

 Nicturia: frequent night time  urination

 Urgency: urgent necessity to urinate

 Urge incontinence: urinary incontinence  

secondary to urgency



Imaging: Abdominal US



Imaging: Abdominal US

Ultrasound of the abdomen allows the characterization of renal

masses, the detection of any hydronephrosis and the visualization

of intraluminal neoformation in the bladder

Ultrasound therefore represents a useful tool for the diagnosis of

bladder cancer in patients with hematuria; however, it does not

exclude the presence of a tumor of the upper excretory route.

CIS cannot be diagnosed with imaging methods.



• A Ct scan is the Gold 

Standard for bladder 

neoplasms, infiltrating and 

non

Imaging: Uro-CT



The search for neoplastic cells exfoliated in the urine by

spontaneous urination or bladder washing is a test that has

a high sensitivity in high-grade neoplasms (84%), but low

sensitivity in low-grade neoplasms (16%)

Sensitivity of cytology for the diagnosis of CIS is 28-100%

A positive urinary cytology can indicate the presence of a

neoplasm at any level of the urinary tract; a negative

cytology does not exclude the presence of neoplasm

Urinary Cytology



Urinary Cytology



Test molecolari delle urine

None of these markers are currently accepted for diagnosis and follow-up in 

clinical practice



• The diagnosis of bladder cancer depends

on cystoscopy and histological examination

of the resected tissue.

• Usually cystoscopy is performed on an

outpatient basis with a flexible instrument.

• An accurate description of the findings is

recommended, including a description of

the site, appearance, size and number of

neoplasms.

• The use of a bladder diagram is

recommended.

Cistoscopy



EAU Guidelines 2018

Babjuk et al. Eur Urol 2013;64:639-53

Cistoscopy



Cistoscopia



Cistoscopy



Photodynamic diagnosis (PDD) is

performed

using ultraviolet light after intravesical

instillation of 5-aminolevulanic acid (ALA)

or

hexaminolevulanic acid (HAL)

Fluorescence-guided biopsy and resection

are more sensitive for diagnosing

malignancies, especially CIS

Cistoscopia in fluorescenza



Mowatt G, et al. Int J Technol Assess 
Health Care. 2011

Draga,et al. Eur Urol, 2010

Ray, E.R., et al. BJU Int, 2010.

Sensibillty

Specificity

Photodynamic diagnosis has a lower 

specificity than that in white light (63% vs. 

81%). 

False positives may be due to inflammation 

or a recent TURB-T or the results of 

instillation with BCG.

Cystoscopy in PDD diagnoses more 

bladder neoplasms than in white light, 

particularly more high-risk neoplasms.

Furthermore, TURBT in PDD makes 

resection more complete and increases 

disease-free survival rates



Fluorescence Cistoscopy

• A meta-analysis reports in

the PDD arm an increase in

cancer diagnoses of all risk

groups and a reduction in

the risk of recurrence at 12

months <10%

Burger et al 2013

• PDD is recommended in the

suspicion of high-grade

malignancy (patients with

positive cytology or with a

history of high-grade

malignancy)



Therapy

NON MUSCLE INVASIVE



NMIBC: therapy

Transurethral resection of bladder tumour (TURB-T)

Adjuvant intravesical instillation (chemotherapy or Bacillus of

Calmette-Guerin (BCG)

Radical cystectomy (if disease progression or BCG failure)



TURB

The goal of TURB in Ta, T1 neoplasms is 

to obtain a correct diagnosis and remove 

all visible lesions.



Papillary Lesion

CIS

TURB



TURB



NMIBC: EAU recomendations



Second resection (RE-TUR)

The neoplasm is often underdiagnosed after the first resection

The probability that a muscle-infiltrating disease is found from the second 

resection of an initially T1 neoplasm varies from 4 to 25%

The probability is 45% if there was no muscle tissue in the sample

The significant risk of residual tumor after a first TURB with Ta, T1 histological 

examination has been demonstrated by several (LE: 2a):

Persistence of disease after the first resection was observed in 33-55% of 

patients with T1 bladder neoplasm and in 41.4% of patients with TaG3 bladder 

neoplasm



NMIBC: recidiva e progressione

• I pazienti con malattia Ta, T1

possono essere classificati in

classi di rischio secondo

fattori prognostici

• Per predire il rischio di

recidiva e progressione a

breve e a lungo termine

l’EORTC Genito-Urinary

cancer Group ha sviluppato

dei sistemi di scoring e delle

tabelle di rischio.



EORTC scoring system

Il sistema EORTC scoring è

basato su

•Numero di tumori

•Dimensioni

•Prima recidiva

•Categoria T

•Presenza di CIS

•Grado della neoplasia



Per facilitare il trattamento è importante 

classificare i pazienti in classi di 

rischio.



NMIBC: reccomandations following TURBT

EAU Guidelines 2016



It is not effective in patients with 

EORTC risk score ≥5.

A single postoperative 

instillation reduces the relative 

risk of recurrence by 35% and 

the 5-year risk of recurrence by 

14%



BCG

It is currently the most effective intravesical therapy for the prophylaxis and 

treatment of superficial bladder cancer.

Effective in the treatment of residual papillary disease and carcinoma in situ 

and in the prophylaxis of superficial recurrence.

Mechanism not yet fully known IMMUNOMODULATOR

Stimulates T-Helper lymphocytes, B lymphocytes, macrophages Increased 

response to cytotoxic T cells Increased production of IL1, IL2, IL6, IFNg, 

TNFa Triggers immunological response type II (IL4)

76% average complete response

40-43% reduction in the recurrence rate compared to untreated (30-32% vs 

73-75%).

BCG significantly reduces the progression, the disease-free interval and the 

percentage of patients with Cis undergoing Radical Cystectomy.



BCG



FOLLOW-UP



Therapy

MUSCLE INVASIVE



Neoplasia vescicale muscolo-invasiva 

(MIBC): stadiazione

The purpose of the imaging techniques is to show the extent of

local invasion by the neoplasm, any involvement of the upper

excretory route, any invasion of the lymph node or other distant

organs (bones, liver, adrenals, lungs and peritoneum.

MRI is more accurate in local staging of the tumor

CT is not able to differentiate the stages between Ta and T3a

but is useful for demonstrating the invasion of pervesical fat

(T3b) and adjacent organs.

There is currently no evidence that supports the use of PET.



MIBC: staging



Role of MRI



• CT and MRI have low sensitivity in detecting lymph node

invasion (about 40%).

• This low sensitivity can be explained by the fact that the

lymph node invasion is determined solely by dimensional

criteria.

• MRI with DWI sequences can diagnose lymph node

metastases in normal-sized lymph nodes, but its negativity

does not exclude the presence of lymph node metastases.

EAU - ESTRO - ESUR - SIOG Guidelines on Prostate Cancer 2018

Lymph node staging

CT of the abdomen and MRI



N-Staging - CT Abdomed



M-Staging 

CT Abdomed and Chest



M-Staging   Bone Scan



Lecouvet et al. Eur Urol 2012;62:68-75

M-Staging FDG PET CT



MIBC: treatment

Radical cystectomy with extended lymphadenectomy is the

standard treatment for MBIC

However, this gold standard offers a 5-year survival of 50%. Age

and comorbidities should be considered before a patient is

referred for radical cystectomy

Neo-adjuvant chemotherapy should be considered in patients

with pT2-pT4a disease Non-invasive treatments (trimodal

therapy) should be considered only in highly selected patients.



Neoadjuvant Chemotherapy

ADVANTAGES OF NEOADJUVANT CHEMOTHERAPY

Chemotherapy is given in an earlier period of time when the 

micrometastatic disease is expected to be less prevalent.

The patient is expected to tolerate chemotherapy better before 

cystectomy

DISADVANTAGES OF NEOADJUVANT CHEMOTHERAPY

The major drawback is the delay in local treatment in patients who are 

unresponsive or who develop disease progression

A longer interval of 12 weeks between diagnosis of muscle invasive 

disease and cystectomy is associated with worse outcomes



Neoadjuvant Chemotherapy

Sternberg et al. Urology. 2007



Chemioterapia neoadiuvante



Cistectomia radicale

Radical cystectomy 

involves the removal of 

the bladder, soft tissues 

per bladder, prostate and 

seminal vesicles in men.

In women, it includes the 

removal of the bladder, 

uterus / uterine cervix, 

ovaries and the anterior 

wall of the vagina.

In selected cases, 

preservation of the 

uterus and vagina or 

nerve-sparing 

procedures.



In accordance with the UAE guidelines it is reasonable to propose an early radical 

cystectomy to patients with non-muscle invasive disease at higher risk of 

progression: 

T1G3 / high-grade CIS-associated neoplasm;

Multiple or large or recurrent T1G3 neoplasms 

T1G3 neoplasms with CIS in the prostatic urethra TURB 

Lymphovascular invasion BCG failure.

• > T2

Indications



lymphadenectomy



sPLND is anatomically limited to the region under the 

bifurcation of the common iliac artery and extends from 

the genitofemoral nerve laterally to the bladder pedicle 

medially

ePLND extends proximally to the common 

iliac artery up to at least the intersection 

with the ureter, but more commonly to the 

aortic bifurcation.

Jensen JB et al. Int J Urol. 2012

Wiesner C et al. BJU Int. 2009 

Types of 

lymphadenectomy

Super-extended lymphadenectomy 

reaches cranially at the level of the 

inferior mesenteric artery.



An extended lymphadenectomy could improve outcomes although there 

is no evidence that a super-extended lymphadenectomy would be of 

further benefit.

At the state of the art, there is no strong enough evidence to recommend the 

ideal extension of lymphadenectomy.

In terms of oncological outcomes, each type of lymphadenectomy is better than the 

absence of lymphadenectomy for patients undergoing radical cystectomy for MIBC



Urinary Diversions

Colombo r E Naspro R et al. Eur Urol Supplem 9(2010) 736 – 744

Types of derivation

Incontinents

Ureterocutaneostomy

Ureteroileocutaneostomy

Continents

Ureterosigmoidostomy

Orthotopic neobladder

Heterotopic neobladder



Continent Diversion:

Ileal Conduit



Continent Diversion:

Ileal Conduit



Colombo R  and Naspro Ral. Eur Urol Suppl 9(2010) 736 – 744

Continent Diversion:

Ileal Conduit

Isolation of the ureters.  The left ureter 

generally requires a more proximally 

extended isolation. Transposition of the left 

ureter to the right side of the pelvis through 

a tunnel prepared at the bases of 

the sigmoid mesentery in front of the 

common iliac vessels.

https://www.sciencedirect.com/topics/medicine-and-dentistry/ureter
https://www.sciencedirect.com/topics/medicine-and-dentistry/sigmoid
https://www.sciencedirect.com/topics/medicine-and-dentistry/mesentery


Continent Divertion: 

Ureterosigmoidostomy



Colombo et al. Eur Urol Supplm 9(2010) 736 – 744

Continent Diversion: 

Ureterosigmoidostomy



Colombo et al. Eur Urol Supplm 9(2010) 736 – 744

L’Indiana Pouch è confezionata a partire dal

segmento ileocecale con un tratto ileale che viene

configurato come tratto efferente

L’appendice vermifrome è usata come stoma nella Mainz I 

modificata

Continent Eterotopic conduit:

Indiana Pouch



1.  PRESERVARE LO SFINTERE URETRALE

Continent Orthotopic conduit:

Neobladder (Studer)



2. DETUBULARIZZATO E RIPIEGATO

Laplace: P = T/r

Continent Orthotopic conduit:

Neobladder (Studer)



Isolamento di un segmento di ileo terminale 

(40 cm), che viene detubularizzato .

Continent Conduit:

Neobladder (Camey III)



Isolamento di un segmento di ileo terminale (40 cm), che 

viene detubularizzato e ripiegato.

Continent Conduit:

Neobladder (Studer)



Continent Conduit:

Neobladder (Studer)



Continent Conduit:

Neobladder (VIP)



Continent Conduit:

Neobladder (HAUTMANN)



METASTATIC BLADDER CANCER



METASTATIC BLADDER CANCER



FOLLOW-UP


