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Why Involve Urology in SBRT? 

• Shared goals: achieve cure, preserve function

• Urology value: risk stratification, early optimization, co-management

• Standardized approach and triage → lowers morbidity
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Urologic Toxicity Following SBRT 

• Lower urinary tract symptom (LUTS) (new or exacerbated)

• Pain/dysuria

• Hematuria 

• Radiation induced hemorrhagic cystitis

• Erectile dysfunction

• Stricture/contracture/fistula

• Secondary malignancy  
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Baseline Urinary Symptoms and Evaluation 

Urinary and Sexual Evaluation: 

• Baseline function: preoperative LUTS - IPSS/IIEF/EPIC

• Uroflowmetry, PVR, UA, UCX 

• Consider cysto/UDS with advanced symptoms

• Prostate volume and median lobe – DRE/US/MRI 

History: 

• Prior TURP/outlet procedure

• Older age, diabetes, smoking, anticoagulation
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Predictors of Urinary Toxicity

• Poor baseline GU function 
• IPSS 8-19 → usually treat medically

• IPSS >19 → medical + consider outlet procedure

• Cysto/UDS → optional 

• High post-void residual 
• 100-150 → close monitoring, alpha blockers

• >200 → significant risk for AUR 

• >300 → pre-radiation outlet procedure 
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Predictors of Urinary Toxicity

• Large gland size/IPP 
• >60 grams: late grade >2 toxicity 15% v. 8%

• IPP >1.4 cm predictor for catheter placement post SBRT 

• More acute symptoms, dysuria, late GU symptom flares 

• Risk factors for bleeding: anticoagulant/antiplatelet, prior TURP, 
large gland size, cardiovascular disease 



Pre-SBRT: Medical Optimization 

• Moderate baseline LUTS +/- low volume retention?  
• Alpha-blockers: standard of care for lower urinary symptoms

• 5-Alpha reductase inhibitors: for large glands (LUTS, bleeding) (MTOPS)

• Tadalafil: limited data in RT setting but can extrapolate 

• Predominant irritative symptoms without retention/obstruction?
• Antimuscarinic & β3 agonist

• Alone or in conjunction with alpha blockers
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Severe LUTS and/or Retention → Outlet Procedure



Radiation after Outlet Procedure

• Prior TURP is a risk factor for GU toxicity
• Increases hematuria (20 v. 2%), strictures/BNC, incontinence, late GU toxicity

• Fragile urethra/BN; heightened stricture/bleeding risk

• Prepare for late BNC; surveillance with uroflow/PVR

• Lowered threshold for urologist follow up  
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HoLEP 

• HoLELP
• Excellent outlet operation

• Size-agnostic (up to 300g) 

• Early data suggests safety prior to RT 
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Acute/Subacute GU Toxicity: LUTS
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• LUTS: Irritative <--> storage symptoms
• Urothelial damage, later fibrotic and vascular ischemic effects

• Frequency, urgency ,urge incontinence 

• Nocturia 

• Spasm

• Dysuria

• Very common (50%) acutely, with resolution 4-6 weeks



Acute/Subacute GU Toxicy: LUTS

• LUTS: Obstructive <-> emptying symptoms
• Prostatic hyperplasia

• Acute stromal inflammation

• Hesitancy, weak stream, straining, intermittency, dribbling

• Acute urinary retention
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Management of LUTS  

• Reassurance 

• Behavioral therapy

• Alpha blockers 

• Tadalafil

• Anticholinergic

• β3 –agonists
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• 5ARI

• ADT

• Alkalinizers

• Phenazopyridine 

• NSAIDS – pain and discomfort

• Steroids – retention/prostatitis



Alpha blockers 
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• Relaxation of smooth muscle of bladder neck/prostate

• Most common Rx for LUTS/BPH

• First line for obstructive and irritative symptoms

• Terazosin, doxazosin

• Tamsulosin, alfuzosin, silodosin

• Side Effects: 
• Orthostatic hypotension, dizziness, headache
• Stuffy nose, rhinitis 
• Retrograde ejaculation



5-Alpha Reductase Inhibitors 
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• Inhibition of 5AR results in reduction in DHT 

• Finasteride, dutasteride

• Side Effects: 
• Reduced libido/ED

• Ejaculatory disfunction

• Gynecomastia 

• Orthostatic hypotension





Obstructive LUTS → Retention → Practical Steps

• Diagnosis with history, physical, bladder scan

• Intermittent catheterization vs. indwelling Foley

• Gentle catheterization; avoid traumatic placement

• Cystoscopic placement over a wire if necessary 

• Recurrent retention: urology consult

• Consider steroid taper

• Extreme cases can consider SPT 

• Avoid outlet procedures as much as possible
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OAB Pathophysiology

• Radiation → apoptosis, fibrosis, vascular damage, ischemia 

• Dysfunction of the bladder → specifically the bladder trigone and urethra

• Chronic urgency and urge incontinence – under-reported
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OAB – Conservative Management 

• Behavioral and pelvic floor therapy

• Fluid management, dietary irritants

• Bladder training 

• Physical therapy and biofeedback

• Medical therapy

• Alpha blockers, antimuscarinic medications, beta-3 agonists

• Combination therapy generally safe, effective 
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Antimuscarinics 



OAB – Medical Therapy 

• Similar efficacy across antimuscarinics

• Side effects: constipation, dry eyes, dry mouth, mental status changes

• Extended release → lower rates of dry mouth

• Trospium least likely to cross blood-brain barrier

• Avoid use of anti-muscarinics in patients with narrow-angle glaucoma 

• Avoid in patients with impaired gastric emptying or urinary retention

• Literature evolving with respect to dementia risk
• 1.65 (95%CI 1.56-1.75) compared to patients without history of use
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Beta Agonists 

• Low side effect profile

• Less dry mouth 

• Moderate inhibitor of CYP2D6 may potentiate:
• Digoxin, amitriptyline, and metoprolol 

• Low risk of increased BP with Myrbetriq



OAB – Botox and Neuromodulation 
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• Botox 
• 20-30 injection sites

• 6-12 month efficacy 

• Risk of retention and UTI

• Limited studies in RT patients demonstrates safety and efficacy 



OAB – Botox and Neuromodulation 
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• Neuromodulation : Poorly studied in RT patients
• Sacral nerve stimulation

• Stimulator placed subcutaneously 

• Leads to S2-4

• Percutaneous Tibial Nerve Stimulation (PTNS): 
• Mild electrical pulses via a needle near the tibial nerve

• Signaling → sacral nerve plexus S2-S3 → bladder 

• Modulates Inhibit involuntary contractions

https://www.google.com/search?q=Percutaneous+Tibial+Nerve+Stimulation&sca_esv=df52ca8c294ba93d&aep=1&biw=1432&bih=834&aic=0&ei=GrN8ab-BKvqKptQPoazPsAk&ved=2ahUKEwim4OSisLOSAxVblokEHbMpME8QgK4QegQIARAD&uact=5&oq=PTNS+mechanism+of+action+in+bladder&gs_lp=Egxnd3Mtd2l6LXNlcnAiI1BUTlMgbWVjaGFuaXNtIG9mIGFjdGlvbiBpbiBibGFkZGVyMggQABiABBiiBDIFEAAY7wUyBRAAGO8FMggQABiABBiiBDIIEAAYgAQYogRI1y9QoQtYxilwB3gBkAEAmAGIAaABiwaqAQM0LjS4AQPIAQD4AQGYAg-gAtsGwgIKEAAYsAMY1gQYR8ICCBAAGAUYDRgewgILEAAYgAQYhgMYigXCAggQABiiBBiJBZgDAIgGAZAGApIHBDExLjSgB9sosgcDNC40uAe6BsIHBTAuNi45yAczgAgA&sclient=gws-wiz-serp&safe=active&ssui=on
https://www.google.com/search?q=Percutaneous+Tibial+Nerve+Stimulation&sca_esv=df52ca8c294ba93d&aep=1&biw=1432&bih=834&aic=0&ei=GrN8ab-BKvqKptQPoazPsAk&ved=2ahUKEwim4OSisLOSAxVblokEHbMpME8QgK4QegQIARAD&uact=5&oq=PTNS+mechanism+of+action+in+bladder&gs_lp=Egxnd3Mtd2l6LXNlcnAiI1BUTlMgbWVjaGFuaXNtIG9mIGFjdGlvbiBpbiBibGFkZGVyMggQABiABBiiBDIFEAAY7wUyBRAAGO8FMggQABiABBiiBDIIEAAYgAQYogRI1y9QoQtYxilwB3gBkAEAmAGIAaABiwaqAQM0LjS4AQPIAQD4AQGYAg-gAtsGwgIKEAAYsAMY1gQYR8ICCBAAGAUYDRgewgILEAAYgAQYhgMYigXCAggQABiiBBiJBZgDAIgGAZAGApIHBDExLjSgB9sosgcDNC40uAe6BsIHBTAuNi45yAczgAgA&sclient=gws-wiz-serp&safe=active&ssui=on
https://www.google.com/search?q=Percutaneous+Tibial+Nerve+Stimulation&sca_esv=df52ca8c294ba93d&aep=1&biw=1432&bih=834&aic=0&ei=GrN8ab-BKvqKptQPoazPsAk&ved=2ahUKEwim4OSisLOSAxVblokEHbMpME8QgK4QegQIARAD&uact=5&oq=PTNS+mechanism+of+action+in+bladder&gs_lp=Egxnd3Mtd2l6LXNlcnAiI1BUTlMgbWVjaGFuaXNtIG9mIGFjdGlvbiBpbiBibGFkZGVyMggQABiABBiiBDIFEAAY7wUyBRAAGO8FMggQABiABBiiBDIIEAAYgAQYogRI1y9QoQtYxilwB3gBkAEAmAGIAaABiwaqAQM0LjS4AQPIAQD4AQGYAg-gAtsGwgIKEAAYsAMY1gQYR8ICCBAAGAUYDRgewgILEAAYgAQYhgMYigXCAggQABiiBBiJBZgDAIgGAZAGApIHBDExLjSgB9sosgcDNC40uAe6BsIHBTAuNi45yAczgAgA&sclient=gws-wiz-serp&safe=active&ssui=on


Refractory LUTS → Involve Your Friendly Urologist
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• Urologic consultation 
• Urothelial cancer can present as refractory frequency/urgency 

• Concomitant hematuria may/may not be present

• Secondary malignancy (0.1-3.8%) 23

• Smoking history and/or occupational exposure  

• Cytology/Cystoscopy



Late GU Toxicity

• Radiation-induced hemorrhagic cystitis (telangiectasia)

• Stricture and bladder neck contracture
• Worsening obstructive symptoms

• Splaying of urinary stream

• Fistula 
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Stricture/BNC - Detection

• Higher risk post-TURP or with salvage radiation

• Most commonly bulbomembranous urethra and bladder neck

• Emptying symptoms: weak stream, incomplete emptying, overflow incontinence

• Evaluation: uroflow + PVR, cystoscopy, retrograde urethrography (RUG) 
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Stricture/BNC - Detection

TREATMENT

• Dilation and/or incision – start with least invasive approach 

• Urethroplasty (excision and primary anastomosis) 

• High success 70-86%

• High recurrence 30% 

• Endoscopic bladder neck reconstruction

• Robotic reconstruction 





HEMATURIA 

• Mild intermittent hematuria
• Acute/subacute (~3% of patients) 
• Typically self limiting

• Radiation Induced Hemorrhagic Cystitis 
• Typically, between 6 months and 20 years
• Average latency 3 years
• Gross hematuria, clots, retention 

• Can be severe, even life threatening 

• Warrants evaluation: cytology, cystoscopy, CTU 
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HEMATURIA  →  Consider Malignancy
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Radiation-Induced Hemorrhagic Cystitis

• Cystoscopic findings: 
•  Congestion and edema of the bladder mucosa

• Dilation and disorder of blood vessels 

• Vessels appear engorged or clustered

• Submucosal bleeding can also be seen

• Scattered or diffuse bleeding, ulcers, or necrotic lesions 

• Primarily in the posterior wall and trigone 

Northwell Urology at Lenox Hill Hospital 



Radiation-Induced Hemorrhagic Cystitis: Supportive Care

• Irrigation and clot evacuation +/- CBI

• Imaging of bladder/clot burden

• Address coagulopathy +/- transfusion 

• OR Cystoscopy: clot evacuation, fulgaration







Linder BJ, Boorjian SA. Management of emergency bleeding, recalcitrant clots, and hemorrhagic cystitis. AUA Update Series. 
2015;34 (Lesson 3).28

https://pmc.ncbi.nlm.nih.gov/articles/PMC10317550/#cit0028


Radiation-Induced Hemorrhagic Cystitis

• Medical therapy
• Oral sodium pentosan polysulfate (Elmiron)

• Oral/intravesical aminocaproic acid (Amicar; ensure pretreatment clot evacuation) 

• Intravesical sodium hyaluronate

• Intravesical tranexamic acid (TXA)  

• Intravesical Alum (potassium aluminum sulfate, contraindicated CKD)

• Intravesical silver nitrate 

• Intravesical formalin (under anesthesia; rule out reflux) 



Hemorrhagic Cystitis

• Arterial embolization

• Bilateral nephrostomy 

• Urinary diversion +/- cystectomy
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Hemorrhagic Cystitis

• Hyperbaric oxygen – commencement within 6 months of onset
• 100% O2 at pressure 1.8-2.5 ATM for 60-120 min per day x 20-40 treatments

• Promotes angiogenesis, fibroblast activity, tissue repair

• Effectiveness rate of HBOT for radiation‐induced cystitis is 87.3%

• Complete remission rate of 65.3%
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Erectile Dysfunction

• Baseline assessment is key

• IIEF/SHIM/EPIC sexual domain

•  Absent libido → check testosterone

• Assess for psychogenic component
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Erectile Dysfunction Management 
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Sildenafil 

Tadalafil – longer lasting; daily dosing

Vardenafil

Avanafil 

Side effects: 
Headache, flushing, congestion, dyspepsia



Erectile Dysfunction Management 



Erectile Dysfunction Management 
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TRIMIX
• Papaverine

• Nonspecific PDE
• Prostaglandin E1

• stimulating adenylate cyclase
• Phentolamine 

• Alpha-adrenergic blocker



Take-Home: Partership is Key

• Communication with urology prior to treatment  → Pre-SBRT “huddle”

• Flag patients at high risk
• High-IPSS, retention, large gland, median lobe, prior outlet procedure

• Create a data loop: IPSS/uroflow/PVR at 3, 6, 12 months

• Effective triage: prompt GU evaluation of hematuria/retention
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Thank You!

Lee Richstone, MD, FACS, FRCS

Professor and Chair
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