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Prostate Cancer Incidence and mortality
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Introduction

• >30 % of new diagnosis are low risk

• Majority of patients receive definitive therapy

– Treatment related morbidity



Focal therapy for prostate cancer

• Focal therapy:

– treatment that aims to eradicate known cancer within the 

prostate and at the same time preserve uninvolved 

prostatic tissue with the aim of preserving genitourinary 

function.

• Male “lumpectomy” that adequately treats disease 

and maintains QoL.

• Hypothesis: tissue preservation = functional 

preservation.
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BUT………

• Prostate cancer is 

multifocal (60-80%)

• Cannot accurately 

localize prostate cancer



Rationale for Focal 

Therapy



Index lesion

• Prostate cancer is multifocal but index 

lesions drives biology

• Typically the largest lesion in prostate 

specimen containing highest stage, grade, 

volume

• Potential for being targeted

NEJM 2009; 361:1704-6



• 100 consecutive RP

• Index lesion: largest focus as measured by volume

• Suitability for tumor ablation:

– Unifocal disease OC, Gleason <=7

– Multifocal with index lesion confined to one side, OC   Gleason 

<=7; other foci harboring insignificant disease

• Tumor volume, Gleason score and pathological stage 

were almost invariably defined by the index lesion of the 

specimen

• 51% suitable for FT

Prostate Cancer and Prostatic Dis. 2011;14:46





Monoclonal origin of Metastatic disease

• DNA was isolated from 94 anatomically 

separate cancer sites in 30 men who died 

from metastatic prostate cancer 

• High-resolution genome-wide SNP and 

copy number survey

• Metastatic prostate cancers have 

monoclonal origins and maintain a unique 

signature copy number pattern of the 

parent cancer cell

Low grade 

focus

Ahmed et al. N Engl J Med 2009;361:17

High grade 

focus



Patient selection

• Identifying Index lesions and targeting these lesions 

effectively is paramount to achieving success in focal 

therapy

• How to accurately localize index lesion preop?

• Random or extended sextant bx inaccurate

• In a study of 201 RP specimens for unilateral positive 

biopsies unilateral PCA was confirmed only in 28%

- 40% of multifocal cases, had CS disease on 

contralateral side

Sinnott et al. The Prostate 2012.72:1179



Prostate Imaging



Multi-parametric Prostate MRI

• Anatomic and functional

• T2 Weighted Imaging 

- Anatomical detail, gland substructure 

• Dynamic Contrast Enhancement 

- Vascularity, esp arterial hyperenhancement

• Diffusion Weighted Imaging 

- Used to calculate Apparent Diffusion coefficient

- Reflection of cellular density 



Multiparametric Magnetic Resonance 

Imaging

Targeted Bx: Cognitive fusion, in-bore and Ultrasound fusion

Siddiqui et al. JAMA 2015; 313: 390



• 1003 men, underwent MRI targeted bx for one or 

more lesions identified on MpMRI

• 69% agreement between targeted and systemic

• Targeted bx diagnosed 

- 30% more high-risk cancers, and 

- 17% fewer low-risk cancers
JAMA 2015; 313: 390



NCI led Multi-institutional study

• NCI, UAB, SUNY Upstate, Mount Sinai

• All patients without prostate cancer

• 779- patients

• Fusion biopsy outperformed systematic biopsy

• Clinically significant cancer detection by systematic 

biopsy decreased with increased number of prior 

biopsies.  Yield of fusion biopsy stayed constant



+



PROMIS (Prostate MRI Imaging Study)
• Level Ib evidence

• Prospective, paired-cohort 

• 576 biopsy naïve, 11 center in UK

• MpMRI followed by TRUS and TPM (reference)

• MpMRI: sens-93%, 

• TRUS-biopsy was less sensitive at 48%

• MP-MRI as a triage test can identify one quarter 

of men (27%) who might safely avoid 

unnecessary biopsy

Ahmed et al. J Clin Oncol 2016; 34 (suppl; abstr 5000)



• 120 RP patients

• 120 index, 71 non index

• MpMRI-TRUS fusion 92% index lesion

• Combination with saturation bx increased 

detection to 96%

• Combined approach detected 97% CS Pca

Radtke et al. Eur Urol 2016 (epub)

Rosenkrantz et al. J Urol 2012;187:2032



Image Guided 

Focal/Partial Gland 

Therapy



Focal/partial gland ablation



Energy Delivery

• High Intensity focused Ultrasound

• Laser Interstitial Thermal Therapy

• Cryotherapy

• Brachytherapy

• Water vapor

• Photodynamic Therapy

• And several more……………….



Cryoablation
• Cancer treatment modality, uses freezing temperatures.

• Induces cell death-

➢ Direct damage to membranes.

➢ Indirectly by causing vascular compromise in tissue 

(microthrombosis).

• Minimally invasive, minimal morbidity

@2012-2013 Healthtronics Inc



Outcomes of Focal Cryoablation (COLD)

• 317 Gleason 6,  166 Gleason 7

• Freedom from PSA failure: 70-73% (5 year), 14% 

positive bx

• Continence- 95-99%

• Sufficient erections- 46.8-69% (2 years)

• 0-1 Fistula
Mendez et al. J Endourol. 2015;29(10):1193-8 

Tay et al. J Endourol. 2017;31(6):564-571



HIFU
• High energy ultrasound waves 

destroy tissue at focal point of a 

transducer without injuring the 

intervening tissues.

• Inaudible sound range and 10,000 

times stronger than diagnostic 

ultrasound.

• At focal point, US energy is 

concentrated, and generates temp 

that can exceed 80 C, resulting in 

coagulative necrosis and destruction 

of tissue.

• Minimal damage to adjacent tissue.



Mechanism



• Treatment naïve, PSA<20,Gleason≤4+3, 

≤T3aN0M0, n = 56 

• Focal HIFU delivered via Sonablate 500® (index 

lesion) 

• 1° outcome: Composite outcome of 

genitourinary side effects

• 2° outcomes: Presence of cancer 6-mo biopsy, 

CS disease on mpMRI at 6 and 12 mo, PSA 

kinetics





Who do we offer focal/partial gland 

treatment at UC?

• Motivated patient

• Understands the need for intense followup

• Realistic expectations

• Cancer criteria:

-MRI fusion biopsy demonstrating Gleason 7 (3+4, 

4+3) or significant Gleason 6 in the MR visible lesion

-Absence of Gleason 7 or high volume Gleason 6 

outside of planned treatment area

- PSA <15 ng/ml

-Treatment would spare atleast one neurovascular 

bundle and avoid injury to urethra and sphincter

-Radiation failures will need additional imaging



Pure focal ablation

Ahmed et al. Eur Urol 2015.68:927



Partial gland (or template) ablation

Ahmed et al. Eur Urol 2015.68:927



HIFU vs Cryo

• Prostate size

• Cancer location

• Functional outcomes

• Affordability

- Cryoablation is approved by all 

insurances

- HIFU is approved partly by Medicare

- At the minimum  5-10K out of pockets, 

can be as high as 25K



Conclusion



Conclusion
• Focal ablation of prostate cancer is safe and feasible 

with encouraging short term oncological outcomes and 

excellent preservation of functional outcomes.

• Prostate MpMRI’s ability to accurately detect and 

localize clinically significant cancer has potentiated this 

approach.

• MpMRI has also facilitated follow up after focal therapy.

• Scarcity of long term data, need for higher level of 

evidence.

• Further research to improve patient selection and 

localization of prostate cancer.
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