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What Is Bladder Cancer?

Bladder cancer is a malignant neoplasm arising from the urothelial lining of the urinary bladder. It is the

fourth most common cancer in men and the eleventh most common in women in the United Kingdom, with

approximately 10,400 new diagnoses annually. It predominantly affects individuals over the age of 60 and

is approximately three times more common in men than in women.

The urinary bladder is a hollow muscular organ in the pelvis that stores urine produced by the kidneys. Its

inner surface is lined by transitional epithelium (urothelium), which is the origin of the most common form of

bladder malignancy. The depth of tumour invasion into the bladder wall is the single most critical

determinant of prognosis and treatment strategy.

UK annual incidence ~10,400 new diagnoses per year

Sex ratio Male-to-female ratio approximately 3:1

Peak age at diagnosis Over 60 years; median age ~73 years

Predominant histological type Urothelial (transitional cell) carcinoma: ~90% of cases

Non-muscle-invasive (NMIBC) ~75% of new diagnoses; high recurrence rate (~50–70%)

Muscle-invasive (MIBC) ~25% of new diagnoses; 5-year survival ~50% with radical
treatment

Leading modifiable risk factor Tobacco smoking — attributable to ~50% of all cases

Classification & Histological Types

The most clinically relevant classification distinguishes tumours by depth of invasion into the bladder wall,

which dictates the entire treatment pathway:

Category Definition & Clinical Significance

Non-Muscle-Invasive
Bladder Cancer (NMIBC) Ta,
T1, Tis (CIS)

Tumour confined to the urothelium (Ta), lamina propria (T1), or carcinoma in situ
(Tis/CIS — flat high-grade lesion). Does not invade the detrusor muscle. Treated
endoscopically by TURBT with or without intravesical therapy. High recurrence rate
(50–70%) and risk of progression (~15–25% for high-risk disease). Requires
long-term cystoscopic surveillance.

Muscle-Invasive Bladder
Cancer (MIBC) T2–T4

Tumour invades the detrusor muscle (T2) or beyond, including perivesical fat (T3) or
adjacent pelvic organs (T4). Carries significant metastatic potential. Requires radical
treatment: cystectomy or bladder-preserving chemoradiotherapy. Neoadjuvant
chemotherapy improves survival when given before surgery.

Metastatic Disease N+ or M1 Regional lymph node involvement (N1–N3) or distant metastases (M1) — most
commonly lymph nodes, lung, liver, and bone. Managed with platinum-based
systemic chemotherapy, immunotherapy (checkpoint inhibitors), and palliative
radiotherapy. 5-year survival ~5–10%.
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Category Definition & Clinical Significance

Urothelial Carcinoma In Situ
(CIS / Tis)

Flat, high-grade non-invasive lesion with high malignant potential. May be primary,
secondary (concurrent with papillary tumour), or concurrent with MIBC.
Characteristically multifocal and associated with a high risk of progression to
muscle-invasive disease. Treated with BCG intravesical immunotherapy.

Variant Histologies (~10% of
cases)

Include squamous cell carcinoma (associated with chronic inflammation,
schistosomiasis, or long-term catheterisation), adenocarcinoma, small cell
carcinoma, and micropapillary carcinoma. Variant histologies generally carry a worse
prognosis and may require modified treatment protocols.

Sources: NHS UK — www.nhs.uk/conditions/bladder-cancer/ (reviewed April 2025) | EAU Guidelines on Non-Muscle-Invasive Bladder

Cancer, 2024 | EAU Guidelines on Muscle-Invasive and Metastatic Bladder Cancer, 2024 | Cancer Research UK — bladder cancer

statistics, 2024
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Symptoms

Haematuria — blood in the urine — is the cardinal presenting symptom of bladder cancer and must be

taken seriously regardless of the patient's age, sex, or absence of other symptoms. Visible (macroscopic)

haematuria, even if transient, painless, or attributed by the patient to another cause, mandates urgent

urological assessment on the same-day or 2-week-wait pathway.

● Visible haematuria — frank blood in the urine

(any amount)

● Sensation of incomplete bladder emptying

● Non-visible haematuria — detected on dipstick

or microscopy

● Loin or suprapubic pain

● Dysuria, stinging, or burning on micturition ● Unintentional weight loss (advanced disease)

● Urinary frequency and urgency (irritative LUTS) ● Bone pain or fatigue (metastatic disease)

● Recurrent urinary tract infections ● Ureteric obstruction causing hydronephrosis

(locally advanced)

HAEMATURIA — URGENT ASSESSMENT REQUIRED

Any episode of visible haematuria in an adult — including a single occurrence, even if painless and self-resolving

— requires same-day GP assessment and urgent 2-week-wait referral to urology. Blood in the urine should

never be attributed to urinary tract infection alone without cystoscopic exclusion of bladder cancer.

Non-visible haematuria (dipstick positive ≥1+) in patients over 45 years also warrants urology referral per NICE

Guideline NG12 (2015, updated 2023).

Risk Factors

The aetiology of bladder cancer is predominantly driven by carcinogen exposure to the urothelium, most

significantly through tobacco smoke. The following risk factors are supported by robust epidemiological

evidence:

Risk Factor Relative Risk Clinical Notes

Tobacco smoking ×2–4 Single largest attributable cause (~50% of cases);
dose-dependent; risk persists decades after cessation
but declines progressively

Occupational chemical exposure ×2–10 Aromatic amines (rubber, dye, textile, and leather
industries); polycyclic aromatic hydrocarbons
(printing, painting); IARC Group 1 carcinogens

Age over 60 years ×4–6 Cumulative carcinogen exposure; age is a strong
independent risk factor

Male sex ×3 Higher occupational exposure historically; hormonal
factors also implicated

Prior pelvic radiotherapy ×2–4 Particularly following treatment for prostate, cervical,
or rectal cancer; typically presents 10–20 years after
radiation exposure
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Risk Factor Relative Risk Clinical Notes

Chronic bladder irritation / long-term
catheter

×2–3 Associated with squamous cell carcinoma rather than
urothelial carcinoma; spinal cord injury patients at
highest risk

Schistosomiasis (Bilharzia) High Schistosoma haematobium infection; commonest
cause of squamous cell carcinoma of the bladder in
endemic regions (sub-Saharan Africa, Middle East)

Cyclophosphamide chemotherapy ×2–5 Acrolein metabolite is directly urotoxic; concurrent
mesna use reduces risk; latency period typically 6–13
years

Family history ×2 Modest familial aggregation; germline mutations in
NAT2, GSTM1 implicated

Obesity ×1.1–1.3 Modest association; adipokine dysregulation
proposed as mechanism

PRIMARY PREVENTION

Smoking cessation is the single most impactful preventive intervention for bladder cancer. Workers in at-risk

industries should undergo occupational health surveillance and wear appropriate protective equipment. Patients

who have received prior pelvic radiotherapy should be counselled regarding their elevated long-term risk.

Sources: NHS UK — www.nhs.uk/conditions/bladder-cancer/causes/ (reviewed April 2025) | EAU Guidelines on NMIBC, 2024 | IARC

Monographs Vol. 100F, 2012 | NICE Guideline NG12
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Investigations & Cystoscopy

The diagnostic pathway for suspected bladder cancer is initiated by urological referral, typically via the

2-week-wait (2WW) haematuria pathway. Cystoscopy remains the gold standard investigation for

visualising the bladder mucosa. The following investigations are used in sequence:

Initial Investigations

● Urinalysis and urine culture (MSU): dipstick and microscopy to confirm haematuria; exclude urinary

tract infection as a confounding diagnosis.

● Urine cytology: exfoliated urothelial cells examined for malignant morphology; high specificity for

high-grade tumours and CIS; low sensitivity for low-grade papillary disease.

● Full blood count, renal function (U&E;/eGFR), and LFTs: baseline investigations; renal function

critical if cystectomy or systemic chemotherapy is planned.

● CT urogram (CTU): contrast-enhanced CT of the kidneys, ureters, and bladder; evaluates the upper

tracts for urothelial carcinoma and provides initial staging information. Recommended in all patients with

haematuria on the 2WW pathway.

● Renal ultrasound: alternative to CTU where radiation or contrast is contraindicated; limited sensitivity

for urothelial tumours.

Cystoscopy — Flexible and Rigid

Technique Indications, Setting & Details

Flexible Cystoscopy
(Diagnostic)

Performed under local urethral anaesthesia (lidocaine gel) as an outpatient
procedure. A thin, flexible fibre-optic or digital cystoscope is passed per urethra to
visualise the entire bladder mucosa. Procedure time typically 5–10 minutes. Used
for: initial diagnostic evaluation of haematuria; surveillance cystoscopy following
TURBT; assessment of intravesical therapy response. Well tolerated; no general
anaesthesia required; same-day procedure.

Rigid Cystoscopy (Diagnostic /
Operative)

Performed under general or spinal anaesthesia in the operating theatre. Larger
working channel allows passage of resection loops, biopsy forceps, and cautery
instruments. Used for: formal staging biopsy; resection of visible tumour
(TURBT); examination under anaesthesia (EUA) to assess palpable bladder wall
thickening; failed or equivocal flexible cystoscopy.

Blue Light Cystoscopy
(Hexaminolevulinate — HAL)

Intravesical instillation of hexaminolevulinate (Cysview/Hexvix) one hour prior to
rigid cystoscopy under anaesthesia. Malignant urothelium preferentially
accumulates the photosensitiser and fluoresces pink-red under blue light,
improving detection of flat CIS lesions and small papillary tumours missed on
white-light cystoscopy. EAU recommends use in high-risk NMIBC resection.
Reduces recurrence rate at 12 months.

Additional Staging
Investigations (Post-Diagnosis)

CT chest/abdomen/pelvis with contrast: standard staging for confirmed MIBC or
high-risk NMIBC; evaluates lymph node and distant metastatic status. MRI pelvis:
superior soft tissue resolution for local staging (T3/T4 disease), neurovascular
bundle assessment, and lymph node characterisation. Bone scan: if bone
metastasis clinically or biochemically suspected. PET-CT: selected cases;
emerging role in lymph node staging.

Sources: NHS UK — www.nhs.uk/conditions/bladder-cancer/tests-and-next-steps/ (reviewed April 2025) | EAU Guidelines on NMIBC,

2024 | EAU Guidelines on MIBC, 2024 | NICE Guideline NG12 | Burger M, et al. Eur Urol. 2013;63(2):234–241



Bladder Cancer www.epsomurology.co.uk

Mr Shahid Khan  |  Consultant Urological Surgeon  |  Surrey & Sussex NHS Trust Page 7

Staging, Grading & Risk Stratification

Accurate staging following TURBT histology is essential for treatment planning. The TNM classification

(AJCC/UICC 8th Edition, 2017) defines the extent of local invasion, nodal status, and distant disease. For

non-muscle-invasive disease, the EAU risk stratification system guides the intensity and duration of

intravesical therapy and surveillance.

TNM Staging — AJCC 8th Edition (2017)

Stage Pathological Definition Primary Treatment

Ta Non-invasive papillary carcinoma; confined to
urothelium

TURBT ± single-dose intravesical
mitomycin C

Tis (CIS) Flat high-grade carcinoma in situ; confined to
urothelium

TURBT biopsy + BCG intravesical
induction and maintenance

T1 Tumour invades subepithelial connective tissue
(lamina propria); does not reach detrusor
muscle

TURBT + intravesical BCG; re-TURBT
at 4–6 weeks for high-grade T1

T2a / T2b Tumour invades inner (T2a) or outer (T2b)
detrusor muscle; muscle-invasive disease

Radical cystectomy or
bladder-preserving
chemoradiotherapy; neoadjuvant
cisplatin-based chemotherapy

T3a / T3b Microscopic (T3a) or macroscopic (T3b)
invasion of perivesical fat

Radical cystectomy with neoadjuvant
chemotherapy; chemoradiotherapy for
bladder-preserving approach

T4 Invasion of adjacent structures: prostate
stroma, uterus, vagina (T4a) or
pelvic/abdominal wall (T4b)

Multimodal treatment; pelvic
exenteration in selected cases;
systemic chemotherapy

N1–N3 / M1 Regional lymph node involvement (N1–N3) or
distant metastases (M1): lung, liver, bone,
peritoneum

Platinum-based systemic
chemotherapy; immunotherapy
(pembrolizumab, atezolizumab);
palliative radiotherapy

EAU Risk Stratification for NMIBC

For non-muscle-invasive bladder cancer, the EAU risk group classification determines the recommended

intravesical adjuvant therapy and cystoscopic surveillance schedule:

EAU Risk Group Defining Criteria Recommended Management

Low Risk Primary Ta, low-grade, single tumour,
<3 cm, no CIS

TURBT + single immediate intravesical dose of
mitomycin C. Cystoscopy at 3 months then annually
for 5 years.

Intermediate Risk All tumours not defined as low or high
risk; recurrent, multifocal, or >3 cm
low-grade Ta

TURBT + one year of intravesical BCG (induction +
maintenance), or mitomycin C. Cystoscopy at 3, 6,
12 months then annually.
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EAU Risk Group Defining Criteria Recommended Management

High Risk Any of: T1 tumour; high-grade (G3)
tumour; CIS (Tis); multiple and
recurrent and >3 cm low-grade Ta

TURBT (re-TURBT at 4–6 weeks for T1 high-grade)
+ full-course BCG induction and 3-year
maintenance. Cystoscopy every 3 months for 2
years, then every 6 months.

Very High Risk
(Highest-Risk
Subgroup)

T1 high-grade + CIS;
multiple/recurrent/large T1 high-grade;
BCG-unresponsive disease; variant
histology

Early radical cystectomy should be discussed and
offered. BCG-unresponsive CIS: pembrolizumab
(NICE TA726) or intravesical nadofaragene
firadenovec where available.

Sources: EAU Guidelines on NMIBC, 2024 | EAU Guidelines on MIBC, 2024 | AJCC Cancer Staging Manual, 8th Ed., 2017 | NICE

TA726 (pembrolizumab, BCG-unresponsive CIS)
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Treatment Options

Treatment is directed by tumour stage, histological grade, EAU risk group, and the patient's performance

status and comorbidities. All treatment plans are formulated through multidisciplinary team (MDT)

discussion. The NHS recommends that patients receive full information regarding all available options,

anticipated benefits, and potential adverse effects.

Treatment Indications Key Clinical Details

TURBT (Transurethral
Resection of Bladder Tumour)

All non-muscle-invasive bladder
tumours (Ta, T1, Tis); diagnostic
staging for MIBC; repeat TURBT for T1
high-grade

Performed under general or spinal
anaesthesia. Endoscopic resection of
tumour using monopolar or bipolar
diathermy loop. Must include detrusor
muscle in specimen for adequate
staging. Re-TURBT at 4–6 weeks
mandatory for all T1 high-grade
tumours per EAU guidelines.

Single Immediate Intravesical
Chemotherapy (Mitomycin C)

Low-risk NMIBC; given immediately
after TURBT (within 24 hours)

Instilled into bladder via urethral
catheter immediately post-resection.
Destroys residual floating tumour cells;
reduces 1-year recurrence rate by
~40% compared with TURBT alone.
Contraindicated if bladder perforation
suspected.

Intravesical BCG (Bacillus
Calmette-Guérin)
Immunotherapy

Intermediate and high-risk NMIBC;
CIS; T1 high-grade disease; following
re-TURBT for T1

BCG is instilled weekly for 6 weeks
(induction), then maintenance doses at
3, 6, 12, 18, 24, 30, and 36 months
(full Lamm protocol). Activates a local
T-cell-mediated immune response
against urothelial tumour cells.
Reduces recurrence and progression
risk. Side effects include cystitis,
haematuria, and (rarely) systemic
BCGosis.

Intravesical Chemotherapy
(Maintenance Mitomycin C or
Gemcitabine)

Intermediate-risk NMIBC where BCG
is unavailable, contraindicated, or not
tolerated

Monthly instillations for 1 year. Less
effective than BCG for high-risk
disease but appropriate for
intermediate-risk group. Gemcitabine
increasingly used as an alternative
instillation agent.

Radical Cystectomy (Open /
Laparoscopic / Robotic)

Muscle-invasive disease (T2–T4a);
BCG-unresponsive or very-high-risk
NMIBC; recurrent high-grade NMIBC
refractory to intravesical therapy

Removal of the entire bladder with
pelvic lymph node dissection. Urinary
diversion: ileal conduit (incontinent) or
orthotopic neobladder (continent, using
bowel to reconstruct a new bladder).
Neoadjuvant cisplatin-based
chemotherapy (MVAC or GC)
improves overall survival by ~5–8%
and should be offered to eligible
patients before surgery.
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Treatment Indications Key Clinical Details

Bladder-Preserving
Chemoradiotherapy (CRT)

MIBC (T2–T4a) where radical
cystectomy is declined or
contraindicated; selected fit patients
with unifocal tumour and no CIS

Maximal TURBT followed by
concurrent cisplatin-based
chemotherapy and external beam
radiotherapy (64 Gy in 32 fractions or
equivalent). Trimodality therapy (TMT).
Oncological outcomes comparable to
cystectomy in optimally selected
patients. Bladder function preserved.

Systemic Chemotherapy (MVAC
/ GC / Immunotherapy)

Neoadjuvant (pre-cystectomy) for
MIBC; adjuvant post-cystectomy;
metastatic urothelial carcinoma

First-line metastatic: gemcitabine +
cisplatin (GC) or dose-dense MVAC.
Carboplatin-based regimens for
cisplatin-ineligible patients.
Second-line: pembrolizumab or
atezolizumab (checkpoint inhibitors)
for PD-L1 positive or cisplatin-ineligible
patients. Enfortumab vedotin
(antibody-drug conjugate) for
refractory disease.

Palliative Radiotherapy Haematuria, pelvic pain, or ureteric
obstruction from locally advanced or
metastatic disease

Hypofractionated schedules used (e.g.
21 Gy in 3 fractions) for symptom
palliation. Effective for haemostasis
and pain relief in advanced disease.

Sources: NHS UK — www.nhs.uk/conditions/bladder-cancer/treatment/ (reviewed April 2025) | EAU Guidelines on NMIBC & MIBC,

2024 | NICE Guideline TA726 (pembrolizumab) | NICE TA775 (enfortumab vedotin) | Sylvester RJ, et al. Eur Urol. 2022;81(4):442–453
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Mr Shahid Khan — Clinical Role & Referral Pathways

Mr Shahid Khan is a Consultant Urological Surgeon at Surrey & Sussex NHS Trust (East Surrey Hospital,

Redhill) and in private practice at Spire Gatwick Park Hospital and Spire St Anthony's Hospital. He leads the

haematuria assessment service, performs flexible and rigid cystoscopy, TURBT, and intravesical treatments for

bladder cancer, and coordinates the urology MDT — referring patients requiring radical cystectomy,

radiotherapy, or systemic oncological treatment to specialist partner centres.

Procedures & Services Performed by Mr Khan

● Flexible cystoscopy (outpatient) — diagnostic evaluation of haematuria and bladder surveillance

under local anaesthesia; same-day procedure

● Rigid cystoscopy under general anaesthesia — examination under anaesthesia (EUA), formal

staging biopsy, and operative intervention

● TURBT (Transurethral Resection of Bladder Tumour) — complete endoscopic resection of

non-muscle-invasive bladder tumours with detrusor muscle sampling; re-TURBT for T1 high-grade

disease

● Blue-light (HAL) cystoscopy — hexaminolevulinate-enhanced resection for improved detection of

CIS and multifocal disease

● Single immediate intravesical mitomycin C — administered post-TURBT for low-risk NMIBC

● Intravesical BCG immunotherapy — full induction and maintenance course for intermediate and

high-risk NMIBC and CIS

● Intravesical chemotherapy maintenance — mitomycin C or gemcitabine instillations for

intermediate-risk NMIBC

● Haematuria assessment clinic lead — 2WW pathway assessment, urinary cytology, CT urogram

coordination

● Urology MDT lead — case presentation, treatment planning, and coordination of specialist referrals

for all stages

● Long-term cystoscopic surveillance — post-TURBT follow-up cystoscopy at protocol intervals per

EAU guidelines

Referral Pathways for Advanced Treatment

Following TURBT, histological staging, and MDT discussion, patients requiring radical surgical or

oncological treatment are referred to specialist partner centres with high-volume procedural expertise:

Treatment Pathway Referral Centre & Details

Radical Cystectomy (Robotic /
Laparoscopic / Open)

Patients requiring radical cystectomy — including muscle-invasive bladder
cancer (T2–T4), BCG-unresponsive NMIBC, or very-high-risk
non-muscle-invasive disease — are referred to Royal Surrey County Hospital,
Guildford and Guy's Hospital, London. Both centres perform robotic-assisted
radical cystectomy (RARC) with intracorporeal urinary diversion, including ileal
conduit and orthotopic neobladder reconstruction. Mr Khan provides full
pre-operative staging documentation, TURBT histology, and MDT discussion
records to facilitate seamless transfer of care.
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Treatment Pathway Referral Centre & Details

Bladder-Preserving
Chemoradiotherapy
(Trimodality Therapy — TMT)

Patients with muscle-invasive bladder cancer who are unsuitable for or decline
cystectomy, and meet criteria for bladder preservation, are referred to clinical
oncology at Royal Surrey County Hospital, Guildford — a designated cancer
centre offering concurrent cisplatin-based chemotherapy and image-guided
IMRT/VMAT radiotherapy. Mr Khan performs maximal TURBT prior to referral to
optimise bladder-preserving outcomes.

External Beam Radiotherapy
(Palliative / Adjuvant)

Patients requiring palliative radiotherapy for haematuria, pelvic pain, or locally
advanced disease are referred to clinical oncology at Royal Surrey County
Hospital, Guildford. Adjuvant radiotherapy following cystectomy in node-positive
disease is similarly managed via the Guildford oncology pathway.

Systemic Oncological
Treatment (Neoadjuvant /
Adjuvant Chemotherapy &
Immunotherapy)

Patients requiring neoadjuvant cisplatin-based chemotherapy (GC or dose-dense
MVAC) prior to cystectomy, adjuvant chemotherapy, or systemic immunotherapy
(pembrolizumab, atezolizumab, enfortumab vedotin) for advanced or metastatic
disease are referred to medical oncology at Royal Surrey County Hospital,
Guildford or Guy's Cancer Centre, London via the regional MDT. Mr Khan
initiates neoadjuvant planning and coordinates the pre-chemotherapy staging
workup.

REFERRAL & APPOINTMENT INFORMATION

Referrals are welcomed from GPs (2-week-wait haematuria pathway), medical and surgical colleagues, and via

self-referral for private consultations. Mr Khan offers dedicated haematuria assessment clinics, rapid-access

flexible cystoscopy, TURBT operating lists, and full MDT coordination across NHS and private sectors.

Website www.epsomurology.co.uk

NHS Surrey & Sussex NHS Trust | East Surrey Hospital, Canada Avenue, Redhill RH1 5RH
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