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Localized Prostate Cancer Treatment

Radical Prostatectomy Radiation Therapy



Side Effects

• Surgical risks
• Urinary incontinence
• Erectile dysfunction

• Radiation cystitis
• GI effects
• Proctitis
• Secondary malignancy



Treatment Dogma

• Prostate cancer is multifocal
• Treat the entire gland



Prostate Cancer is Multifocal?

• 15% of patients have unifocal tumors
• The index lesion drives metastatic spread

Masterson et al. BJU Int 2011
Liu et al. Nat Med 2009



Organ sparing treatment is utilized in many types 
of cancer



Index Lesion



Focal Therapy

• Achieve oncologic control
• Improve urinary and sexual 

function side effects



Focal Therapy Modalities

Cryotherapy
High-intensity focused ultrasound (HIFU)
Transurethral ultrasound ablation (TULSA)
Focal laser ablation (FLA)
Vascular-targeted photodynamic therapy (VTP)
Irreversible electroporation
Radiofrequency ablation (RFA)
Focal radiation/brachytherapy
Laser interstitial thermotherapy
Gold-silica nanoshells (GSNs)
Microwave therapy

COLD
HEAT

OXYGEN FREE RADICALS
ELECTRICAL PULSES



Cryotherapy

• First used in 1964 by Gonder et al. using liquid nitrogen placed 
through the urethra

• Unable to monitor the needle placement
• Many complications (incontinence, urethral sloughing, rectourethral 

fistulas)
• 1980’s Onik et al. refined the technique

• Used TRUS for accurate placement of cryoprobes with real-time 
monitoring

• Used urethral warming catheter
• Argon gas for freezing and Helium gas for thawing
• Real-time temperature monitoring probes



• Pre-MRI era
• Whole gland vs focal 

treatment
• No routine post-procedure 

biopsy
• ASTRO/Phoenix criteria for 

BCR
• Many patients with low-

risk disease
• Some patients with high-

risk disease
• Short follow-up

Only FDA approved modality for treatment of prostate 
CANCER



Focal therapy developed a bad reputation

• The ideal patient for focal therapy
• Low volume intermediate risk (no EPE, no SVI)
• Visible on MRI
• Biopsy consistent with MRI findings



HIFU

• Rectal probe with transducer produce 
high-intensity beam

• Tissue damage through hyperthermia 
and cavitation

• Rectal mucosa is actively cooled 
avoid thermal damage



• Patient follow-up recorded in the HIFU 
Evaluation and Assessment of Treatment 
(HEAT) Registry from 13 UK Centers between 
2005 –2020 

• >5 years of follow-up was available for 24% of 
patients 

• Median follow: 32 months

• D’Amico intermediate-risk in 65% 

• D’Amico high-risk in 28% 



• Repeat focal treatment due to residual or 
recurrent cancer was required in 252 patients

• Whole-gland salvage was required in 92 
patients 

• At 7 years
• 43% retreatment-free 
• 69% failure-free (whole gland tx)
• No metastasis



• 6% complications
• 4.6% UTI/epidydimo-orchitis 
• 0.7% urinary retention
• 0.1% rectorurethral fistula; epididymo-

orchitis
• Two cases



TULSA
• Thermal ultrasound energy
• Transurethral delivery

• Reduce risk of damage to rectum, sphincter, NVB
• Shape ablation to prostate anatomy

• MRI guided
• Image-based planning
• Real-time MRI thermometry – treatment control

Chin et al. EurUrol 2016
Klotz et al. JU 2021



• 96% significant PSA reduction

• PSA nadir 0.34 ng/ml
• 79% free of GG2 at 12 months

• 65% no evidence of cancer

63% GG2 at baseline



• Common adverse events
• Hematuria (mild) 50%
• UTI 33%
• Epididymitis 3%
• Prolonged catheterization 

27%

• 12 months outcomes
• 100% pad-free
• 97% leak-free
• 1 urethral stricture 

resolved with dilator





Irreversible Electroporation 
(IRE)

• IRE system delivers low energy 
electrical pulses to create 
defects in cell membranes, 
resulting in loss of homeostasis 
and subsequent cell apoptosis 



• 123 patient – Feb 2013– Sept 2018
• 91% intermediate risk disease
• 36 months median follow-up
• In-field recurrence 9.8% at 12 mo
• Out-of-field recurrence 12% at 12 

mo
• 4.8% underwent salvage treatment
• FFS 97% at 3 years



• 22% experienced grade 2 
complications 

• (UTI, urgency, frequency, incontinence)

• 99% pad-free
• 73% no change in erectile function



Patient Selection

DISEASE FACTORS

• Intermediate risk (no EPE, no SVI)

• Index lesion visible on MRI

• Systematic and targeted biopsy 

results consistent with MRI findings
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PATIENT FACTORS

• Reasonable life-expectancy

• Able to go under general anesthesia (For 

IRE, able to tolerate pancuronium 

bromide, atracurium or cisatracurium)

• Does not desire fertility

• Able to catheterize (stricture/bladder neck 

contracture)

• Able to visualize prostate on TRUS

• Understands the lack of long-term data in 

the focal therapy space



Risk and Complications Profile for Focal Treatments

Cryotherapy Possible side effects of cryosurgical ablation include but not limited to urinary 

retention at a rate of 5% probability, genital swelling, penile paresthesia, erectile 

dysfunction at 50% probability, urethral sloughing, urethral obstruction at a rate 

of approximately 5%, rectal pain, urinary incontinence at a rate of 5% probability 

and development of a fistula at a rate of 1-3% probability.

HIFU (High Intensity Focused 

Ultrasound)

The most common side effects are urinary problems (urgency, frequency, 

leakage of urine), recurrence of cancer and difficulty getting or keeping an 

erection (erectile dysfunction), some may experience a light tingling sensation of 

the treated area may persist for a few weeks. Having HIFU more than once may 

increase your risk of urinary problems, but it doesn't appear to increase your risk 

of other side effects.



Risk and Complication Profile for Focal Treatments Cont’d

IRE (Irreversible 

Electroporation)

This ablative treatment attempts to preserve surrounding structures reducing 

severe side effects like incontinence or impotence. Risk of incontinence is 1% 

and impotence risk is 10%. 

TULSA (Transurethral 

Ultrasound Ablation)

Pain/discomfort in the ablation area, blood in urine, urinary tract infection, 

urinary incontinence, and erectile dysfunction. A 20-25% incidence of erectile 

dysfunction and a 2.6% incidence of moderate to severe urinary incontinence.



Post Operative Expectations

• Feelings of tiredness more than normal related to the anesthesia.

• Foley catheter in place for 5-7 days and may be removed at home with direction from a nurse. If 

patient is not comfortable with removal at home, then may come into the office.

• May have blood with clots in urine for the next few days (1-3 days on average) postoperatively. 

Hydration is key.

• Patient may experience bladder spams and or burning with urination for 5-7 days after the 

procedure.

• Urine flow may be slower than usual for about 2-3 weeks after the procedure.

• May experience soreness and bruising  in the perineum and or scrotum.
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How Do We Do Follow up? 

Routine follow-up comprised of PSA-tests and MRI scans. PSA testing is recommended 1-, 3- and 6-

months post procedure.  MRI prostate post procedure at 6 and 18 months then repeat prostate biopsy 

at 6 months. If PSA is stable and Prostate MRI are negative, then the patient may forego a prostate 

biopsy. Complete AUA and SHIM form at each follow up visit until symptoms stabilize.
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Oh No Recurrence

Biochemical recurrences are defined by a rise in PSA above the baseline value at 6 months post focal 

treatments with confirmation by multi-parametric MRI, in some cases by additional biopsy or PSMA-

PET/CT.  

30This Photo by Unknown Author is licensed under CC BY-NC-ND

https://askatechteacher.com/what-happens-when-technology-fails-3-ways-to-work-around-this-inevitability/surprised-smiley-with-glasses/
https://creativecommons.org/licenses/by-nc-nd/3.0/


Case 1

• 62 M

• PMH: Colorectal cancer s/p sigmoidectomy and adjuvant FOLFOX and NED >5 years

• No FH prostate cancer

• HPI: referred for elevated PSA

• PSA History:
• 07/2021: 6.25
• 01/2022: 7.5 

• DRE deferred 

• AUA 9

• SHIM 19
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Pre-op MRI

32



Pre-op MRI
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• PV 21g
• PIRADS 5 lesion
• Right transition 

zone from base to 
apex

• T2: Hypointense
• ADC: Hypointense
• DCE: positive



Prostate biopsy

C. PROSTATE, RIGHT MID; NEEDLE CORE BIOPSY:

- Prostatic adenocarcinoma, Gleason grade 3+4=7 (Grade group 2), two foci ( < 1mm, and < 1 mm) involving <5% of  the core.

- Carcinoma focus is too small to accurately assign Gleason pattern 4 percentage..

D. PROSTATE, RIGHT APEX; NEEDLE CORE BIOPSY:

- Prostatic adenocarcinoma, Gleason grade 3+4=7 (Grade group 2), 1.5 mm focus involving 10% of the core.

- Gleason pattern 4 is 35% of  the tumor.

E. PROSTATE, RIGHT LATERAL MD; NEEDLE CORE BIOPSY:

- Prostatic adenocarcinoma, Gleason grade 3+4=7 (Grade group 2), 2 mm focus involving 20% of  the involved core.

- Gleason pattern 4 is 10% of  the tumor.

- Tumor involves 1 of 2 cores.

- All other cores benign
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Patient underwent IRE 

IRE on 5/6/2022

Post-op

5/25/2022: reported weak stream (PVR 5cc), some burning with urination, poor erections

9/13/2022: LUTS resolved, able to achieve erections with Tadalafil

12/13/2022: LUTS resolved, able to achieve erections with Tadalafil

PSA History:
• 07/2021: 6.25
• 01/2022: 7.5 
• IRE
• 09/2022: 2.15
• 12/2022: 1.51
• 03/2023: 1.74
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Post-op MRI
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Post-op MRI
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• Fibrosis
• Volume loss
• No diffusion restriction
• No enhancement

• Repeat biopsy: benign



Challenges moving forward…

• Long-term data – oncologic outcomes
• Which energy modality is better?
• Data on salvage options
• Standardize follow-up, uniform 

nomenclature



This Photo by Unknown Author is licensed under CC BY
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