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Introduction

� Urologic oncology has undergone significant changes in terms of the 
indications and options for surgical intervention
- Active surveillance of small renal masses
- Partial nephrectomy
- Cytoreductive nephrectomy
- Significant reduction in RPLNDs

� What is changing for prostate cancer?
- Robotic assisted radical prostatectomy
- Imaging modalities for PCa
- Targeted focal therapy

Changes in PCa Over Time
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Introduction

� Incidence of prostate cancer among males:

� Mortality from prostate cancer among males:
22,120 men

4,256 men

Introduction

� Prostate cancer
- Incidence over time:

- Mortality over time
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Introduction

� During past 10 years there has been a significant shift in the presentation 
of prostate cancer

CAPSURE, Cooperberg

Introduction

� Stameys data
- 1,300 RRP patients and specimens from 1983-2003

� Over the past 20yrs:
- Decrease in mean age at Dx 64 to 59yrs
- Decrease in mean PSA 25 to 8
- Decrease in mean index tumor volume from 5.3 to 2.4cc

Stamey, JU 2004
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Introduction

� Natural history of prostate cancer
- Higher Gleason = higher PCa 

specific mortality
- Younger age = higher PCa specific 

mortality
- Older age and low Gleason disease 

= higher non PCa specific mortality

� Greatest variablity in the men with 
Gleason 7 disease

Albertsen, JAMA 2005

Introduction

� There has been a significant 
increase in patients opting for 
curative treatment of PCa
- More Brachy
- Less RRP
- Less WW

� BC Data: 1990-2000
- Incidence rising in <65yr men
- Met PCa declined to 3.5%
- Increase in T1/2
- Decrease in PSA (15 to 10)
- Curative surgery: 30% to 50%

Cooperberg, JCO 2004
Pickles, Can J Urol, 2002
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Does all PCa need Treatment?

Introduction

� Screening and over detection further complicate PCa

� PCa in Quebec (CMAJ 1998)
- Used the Quebec mortality rate for PCa and North American studies looking at the rate 

of detection of PCa
- Final conclusion was that 16-22 men out of 100 benefit from RRP in terms of overall 

survival

� Overdetection also demonstrated by:
- Incidence to mortality ratio

- US: 8.6:1
- UK: 3:1

- Autopsy series have demonstrated that 30-40% of those >50yrs have histologic evidence 
of PCa

Eggener, JU 2007
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What is the Impact of Our Current 
Treatment?

Introduction

� How does our open surgery do?

� Represents a tertiary care series from 1983-1997

� Retrospective review based on followup history and physical
- No objective measure of erections/incontinence



8

Introduction

� Population

Introduction

� Outcomes
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Introduction

� What about brachytherapy?

� Median 7 year followup for 325 men treated with I125 Brachytherapy

Introduction

� Population
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Introduction

� Outcomes
- Rectal toxicity in 24%
- Incontinence 1.2%
- Worsening of urinary symptoms until 

12-18mon
- Potency in 60% of men with preop 

erectile function (with PDE5I PRN)

MSEFS Score: 0=no erections, 3=normal erection sufficient for penetration

Introduction

� What about the new era of MIS prostatectomy?

Continence Potency

Open RRP

Lap RRP

Touijer, JU 2008
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Introduction

� Is the Da Vinci Robot the answer to reducing complications?

Hu, JCO 2008

Why not do more Active Surveillance?
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Introduction

� Active surveillance excludes a high proportion of men
- PSA >10
- PSADT <3-4yrs
- Tumor in >50% of a core
- >Half cores positive
- Gleason 7 or greater

� Active surveillance is often viewed as “putting off the inevitable”
- Studies have demonstrated a crossover rate of 20-30% over 3-5yrs
- 22% crossover rate

- 15% due to PSA
- 4% due to Gleason
- 3% clinically)

- 12% opted for radical treatment despite no progression
- Klotz 2005 JCO

� It requires intensive surveillance
- PSA q3mon, biopsy q1yr, then q3yr

Introduction

� Natural history of prostate is well defined for the young man with high 
risk disease
- Should be offered definitive, well proven therapy

� Outcomes of low and intermediate risk patients less clear

� More low risk patients are being diagnosed now than 20 years ago

� More patients are opting for treatment

� Over treatment of prostate cancer does occur

� Only alternative to radical therapy for PCa is active surveillance
- Active surveillance protocols have failed to gain widespread adoption for low 

risk tumors

� Current surgical therapies are associated with significant morbidity 
related to continence and erectile function
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Rational for Focal Therapy

Introduction

� Focal therapy:
- Targeting a specific area of cancer

� Other cancers, such as breast, have benefited from a “focal approach” 
with significant gain in QOL and no loss of oncologic control

� Focal therapy hypothesis for PCa
- Targeted minimally invasive therapy is suitable for low/intermediate risk men 

and will result in lower morbidity than current therapy, and acceptable 
oncologic outcomes
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Why Radical therapy?

� Prostate cancer is multifocal
- 60-90% of men undergoing radical therapy have bilateral disease
- 56-90% of men have multifocal tumors

� Field effect changes around the primary prostate cancer
- Normal tissue surrounding the primary neoplasm has altered gene expression 

and precancerous genetic changes

� PCa is usually infiltrative
- Accurate localisation of tumor and margins difficult

� Imaging techniques are inadequate to localise prostate cancer

� Focal therapies traditionally not possible due to
- Absence of demarcation between treated and normal
- Urethral/rectal anatomy

Can we predict unifocal disease? NO!

� Data from SEARCH database on RRP patients from 1988-2006
- Excludes ADT or RT
- Excluded high risk men

- PSA >10
- Gleason 7-10
- cT2b
- >2 cores positive
- Bilateral disease on biopsy

- 261 men

Scales, JU 2007
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Can we predict unifocal disease? NO!

� Results
- 35% men with unilateral disease on standard biopsy actually had unilateral 

disease on RRP specimen
- pT2c disease not predicted by

- PSA
- Gleason
- Clinical stage
- 1 or 2 cores positive

Can we predict unifocal disease? NO!

� Saturation biopsies in the office have been positive in 30-40% men with 
previous negative extended core biopsies

� 60% of men on active surveillance protocol have negative repeat 6 core 
biopsy despite known cancer in first biopsy
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Can we predict unifocal disease? NO!

� If we look at all comers to RRP
- The pathologic specimen demonstrates unilateral disease:

- 13% (using whole mount sectioning done) 2000-2001
- 17% (using 3mm step sectioning done) 1992-1996
- 38% 2001-2003

� Sanwick Urol 1998
- 24% men with unilateral disease on biopsy had + margin benign side

� Connolly SJUN 2004
- 85% incidence of bilateral disease with unilateral positive biopsy

Can we predict unifocal disease? NO, but it doesn’t  matter!

� The other side
- Up to 1/3 of patients may have unifocal cancer
- 80% of the multifocal tumors are <0.5cm3, suggesting clinical insignificance

- Looking at 1832 RRP specimens by wholemount
- Mean volume of 5 largest cancers: 2.3, 0.39, 0.17, 0.09, 0.04cm3

- Those with ECE, 92% arose from primary tumor
- Those with low risk features: 99% of nonindex tumors were same Gleason or lower, 

and no ECE
- When you exclude small “insignificant” tumors up to 64-80% of patients would have a 

single significant tumor
- The “index lesion” hypothesis suggests that tumors >0.5cc and Gleason >6 drive PCa

� However,
- Evidence on genetic analysis of metastatic deposits demonstrate chromo alterations 

different from the primary tumor
- Suggests nondominant tumor does have pathogenic potential

- No evidence that satellite lesions are truly clinically insignificant

Jones, Curr Tr Opt Onco, 2007
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Can we predict unifocal disease? NO, but it doesn’t  matter!

� The nondominant tumors can be controlled by another intervention

� Hypothesis
- Neoadjuvant whole gland low dose XRT
- Long term 5aReductase inhibitors to prevent new neoplastic 

transformation/growth

Can we predict unifocal disease? Maybe…

� Transition zone PSA density and F/T PSA
- Djavan B Urol 1999

� Orientation of positive biopsy
- Epstein JU 1999

� Best bet is to use a combination of factors
- Nomogram based on stage, Gleason, PSA, length of core +, prostate size 

- (Kattan JU 2003)
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Can we predict unifocal disease? Maybe…

� Second option
- TRUS guided saturation biopsies
- Transperineal biopsies with brachy template and US guidance

- Systematic sampling of gland every 5mm
- 20-40 biopsies for a 20-40cc gland
- Gives accurate coordinates for tumor
- Respiratory movement stabilized with either a needle or mock beads

- Accuracy predicted to be 95% using computer models
- Risks

- Large prostates (>60g)
� 5aReductase I
� Transrectal approach

- Increased infection?
- AUR?
- Affect ease of surgery?
- Requires GA/spinal anesthesia

Prostatic Imaging

� TRUS by itself is unreliable to detect tumors
- Combined with color/power doppler

- Sens 43-87%, spec 17-92%
- Wide range due to

- Equipment variation
- Probe frequency
- Operator experience
- Lack of standard definition of abnormal
- Small tumors often missed
- Prostatitis/BPH can look like PCa

- Upcoming advances
- US contrast agents show blood flow better
- Use of preUS dutasteride to reduce blood flow in normal tissue
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Prostatic Imaging

� MRI
- PCa nodules

- 50-76% detection rate on T2 imaging
- 5-35% false positive

- Confounded by 
- Benign conditions: prostatitis, BPH, blood from previous biopsy
- Limited ability to look at transitional zone
- Lack of natural contrast between normal and infiltrative PCa
- Natural heterogeneity between normal and abnormal tissue

- 85% sensitivity for PCa >1cm with MRI (referenced to whole mount path), 
versus 5% for those <5mm

- Benefit in evaluating post treatment area of necrosis
- TRUS is unreliable due to bubbles and cavitation
- MRI with gad can detect size and position of lesion, and see rectal wall 

necrosis

Prostatic Imaging
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Prostatic Imaging

� MRI Advances
- Resolution is improving with

- 3T MRI (don’t need endorectal coil)
- Dynamic contrast enhancement
- MR spectroscopy imaging

- Accuracy ranges from 40-90%
- Limitations

- Expensive
- Interpretation limited by biopsy induced hemorrhage

- Numerous variables:
- Size definition of significant tumor
- MRI modality used
- Use of endorectal coils
- Gold standard: TRUS vs pathology
- Stage and grade of lesion

Prostatic Imaging

� 1H MR spectroscopic imaging based on metabolic info
- Better for transitional zone tumors, and patients who have undergone therapy
- Based on increase in choline and decrease in citrate within PCa tissue
- Advantages

- Can see metabolic changes with a resolution of 0.25cc with standard 1.5T magnet
- Disadvantages

- Limited spatial resolution
- Can’t see central gland well
- Still misses up to 37% of tumor foci

� Dynamic contrast enhanced MRI
-Takes advantage of different enhancement patterns between 
benign and malignant

-Tumor in peripheral zone enhance 3-5min earlier than 
normal tissue

-Best results so far
-Lack of standardization
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Prostatic Imaging

Cho/Cre
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Cit

Cho/Cre
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Spectrum

‘Tumor’ 
Spectrum

A Damyanovich J Crook

Prostatic Imaging
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Prostatic Imaging

� In the future
- PET

- Initial results with 18F-FDG 
disappointing

- 83% sensitivity for localization of 
nodules >5mm and 4% for<5mm

- Sensitivity for ECE 22%
- Sensitivity similar to TRUS 

Biopsy
- US with power doppler
- Dual PET/CT

Modality:
HIFU
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HIFU

� High Intensity Focus US
- Uses focused US waves from parabolic transducer

- Characterized by its frequency, geometry, and physical dimensions
- Generates heat >80C
- Two mechanisms induce coagulative necrosis 

- Thermal effect: (above 60C), and protein denaturation
- Cavitation and mechanical tissue disruption occurs (less predictable)

- Due to oscillation of microbubbles in the sonicated tissue, collapse and dispersion of 
energy

- Creates an oval area of necrosis with a sharp margin with normal tissue
- This focal zone is refocused as often as necessary to treat target area
- Real time feedback of thermal effects

- See hyperechoic area on US
- Extent is not always accurate
- MRI clearly shows lesion

� Approved by Health Canada and many European countries

HIFU

� Two devices are available
- Sonablate (Focus Surgery, USA)

- Uses single probe (4MHz) for both imaging and therapeutics
- Single preset mode with power adjustments by physician based on US image
- Requires physician to monitor and adjust probe during treatment

- Ablaterm (EDAP-TMS, France)
- Imaging (7.5MHz) and therapeutic (3MHz) transducers in one endorectal 

probe
- Uses a special bed
- Has 3 preset modes
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HIFU

� New device: ExAblate 2100P
- MRI guided HIFU
- Real time temperature feedback
- Proof of concept completed in dog model
- Phase 1 trials underway

Accumulated thermal  dose 
following FUS treatment shown 
on T2w MR coronal image

Contrast enhanced T1w 
subtraction image showing the 
lesion

Macro pathology image following 
the procedure showing the 
ablated areas

HIFU

� HIFU technology and it’s application to PCa has evolved rapidly
- Routine preop TURP if obstructive symptoms
- Prophylatic Abx
- Leaving a margin around prostatic apex
- Rectal cooling
- Higher frequency transducers
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HIFU

� Limitations of HIFU
- Limited penetration of transducer

- Maximum prostate size is 40g (limited by AP diameter of the prostate)
- Can be partially overcome with TURP

- Can’t treat prostates with significant calcifications (>5mm)
- Difficult to treat anterior portion of prostate
- Difficult to monitor treatment effect directly
- Exclude patients with rectal walls >6mm or abnormal rectal anatomy

HIFU

� Risks (derived from series with whole gland treatment)
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HIFU

� For whole gland treatment
- Positive biopsy rate 7-34%
- Many patients require more than 1 treatment session to convert to negative 

biopsy
- Patients with longer followup treated with prototype machines

HIFU

� 19 patients
- HIFU used to create a central target lesion of the 

prostate, and evaluate correlate between targeting 
with TRUS and actual pathological lesion

� 10 patients
- T2a/b
- Visible lesion on TRUS that correlated with single 

core of biopsy proven “focal” prostate cancer
- 3 patients had complete destruction of PCa focus
- 7 had incomplete destruction (average 53%) because 

of unexpected tumor distribution
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HIFU

� Sonablate 500 to treat Low, Intermediate, and High risk patients with 
either whole gland HIFU or focal HIFU (29 patients)

� Based on >12 core biopsy and pelvic MRI

� For 29 patients treated with focal HIFU:
- 76% had negative biopsies at 6 and 12mon and falling PSA
- Less urinary symptoms and shorter catheter duration

HIFU
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QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.
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are needed to see this picture.
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Modality:
Cryotherapy

Cryotherapy

� Third generation probes (2000)
- Gas rather than liquid cooling allowing smaller diameter probes (17G)
- Use of urethral warming catheter
- Transperineal brachy template (allows multiple cryoprobes and overlapping ice 

balls to better conform to prostate)
- TRUS guided, thermosensistor controlled

� Mechanism
- Direct cellular damage: ice crystal formation and osmotic derangement
- Indirect cellular damage: vascular damage leading to malperfusion and 

ischemia
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Cryotherapy

� Extent of destruction dependent on
- Cooling rate
- Lowest temperature
- Time it is maintained
- Number of cycles

� Iceball edge is visualized with US, and has a temperature of 0 to –2C
- Therefore need to extend iceball 3-4mm beyond tumor margin

Cryotherapy

� Cryotherapy results for whole gland therapy

� Majority of long term followup based on second generation machines 
(liquid nitrogen, larger needles)
- Third generation: gas cooling, thermocouplers to monitor temp, 2 freeze cycles, 

urethral warmers
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Cryotherapy

� Side effects of third generation probes for whole gland therapy

� Impotence rates have limited it’s widespread acceptance and use for 
whole gland therapy

� Urethral warming responsible for significant decrease in urethral 
sloughing, UTI, and stricture

Cryotherapy

� 11 patients

� Unilateral disease, confirmed with repeat 8 core biopsy of “normal” side

� Cryotherapy used to focus on one lobe/NVB of the prostate, sparing the 
second lobe/NVB

Onik, Urol 2002
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Cryotherapy

Cryotherapy

� Updated in 2007
- All patients now undergoing 3D transperineal saturation biopsy every 5mm
- 6mon Neoadjuvant hormone therapy (to decrease gland size), stopped after 

treatment
- Cryotherapy with 3rd generation probe was used to target the positive biopsy

- NVB spared unless biopsy + cancer within 1cm of NVB
- Hydrodissection used to prevent rectourethral fistulas

- Followup: ASTRO criteria, biopsy at 1yr
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Cryotherapy

� 55 patients with at least 1yr of followup (mean 3.6yrs)
� Risk group

- Low 26
- Med 20
- High 9

� 95% had stable PSA are most recent followup
- All had negative biopsies at 12mon

� 5% of patients with unstable PSA, and were found on rebiopsy to have 
cancer in untreated side
- 2/4 of these patients did not receive the transperineal saturation biopsy
- In keeping with computer model predicted failure

� Morbidity
- 85% potency
- 100% continence (no pads)

Cryotherapy

� Advantages
- Includes patients traditionally excluded by brachytherapy (mod-high risk)
- Good preservation of potency, with return to function in 3-6mons

- 7/9 patients (only 1 NVB sparred)
- Potency makes sense hypothetically

- RRP impotence related to NVB preservation, edema/scarring of nerves, 
hemodynamic changes postop, atrophic changes in penis

- Ability to repeat the procedure
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Cryotherapy

� Other series
- Bahn J Endo Urol 2006

- 27 men treated with focal cryotherapy
- Workup with color doppler and regular TRUS biopsies
- 24/25 negative biopsy rate
- Potency: 48% + 40% with PDE5I (total 88%)

- Lambert Urol 2007
- 25 men treated with focal cryotherapy (unilateral ablation and NVB destruction)
- Gleason 6 or 7, T1c, tumor volume estimated <10%, no neoadjuvant therapy
- Followup 28mon
- Complications

- 71% potent (1/3 with PDE5I)
- No fistulas, retention, incontinence
- 3/25 found to have recurrent cancer (2 on contralateral side) and all treated with 

repeat cryotherapy

Cryotherapy

� Comparison of complications rates reported from 2000-2006

Ellis, Urol 2007
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Cryotherapy

� Largest “series” from the Cryo-Online Database registry study

� 341 men undergoing some form of focal cryotherapy
- Mean age 68yrs
- Majority T1c, mean PSA 6.8
- Mean followup 16mons
- Potency 50% at 6mon, >74% at 36mon
- Incontinence 1.6% at 12mon

Modality:
Radiation and Photodynamic Therapy
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Radiation

� Radiation
- Intensity modulated RT

- Can be focused on one lobe of prostate
- Feasibility of treating whole prostate with 70Gy and then a boost to 90Gy for the 

dominant lesion
- Brachytherapy

- High dose rate implants with MR spectroscopy imaging or Prostascint guided 
placement

- Allow dose to be raised to 150-190% of standard dose with high dose rate 192I
- Advantages

- Established biologic basis
- Known to be tumoricidal
- Familiar to Rad Onc/Urologists

- Unknowns
- Radiation scatter effects
- Long term tumor control rates
- Ability to retreat

PDT

� Photodynamic therapy
- Systemically or locally administered photosensitizer is activated by specific 

wavelength of light, results in active free radicals that have an ablative effect on 
tissue

- Photosensitizer (porphyrin derivative) is given, accumulates in tissue
- Foscan (MTHP-C)

- Initial results poor: high oncologic failure rate, and 50% ED/urethral injury
- Tookad (WST09) (vascular targeted photodynamic [VTP] therapy) based on 

chlorophyll
- Used in canine model successfully
- Investigated as an option for salvage after radiation: good results, minimal 

toxicity
- Unknowns

- Dosimetry of light fluorescence
- Photosensitizer maximum tolerated dose
- O2 distribution within the prostate
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Conclusions

Challenges ahead

� This is still an experimental approach, and needs to be developed with proper 
RCTs and Ethics Board review

� Long term followup is the key for PCa data
- Oncologic outcomes have to be the first consideration

� Patient selection is not yet clear
- Use active surveillance criteria?
- Low and intermediate risk patients suitable? 
- Pretreatment workup

- Optimal imaging modality
- 3D transperineal saturation biopsies the best modality currently available

� Optimal modality
- HIFU? Cryotherapy?, technologies are improving and evolving faster than the published 

data can keep up
- Do all foci of PCa need treatment, or is the “index lesion” hypothesis correct
- Hemiablation versus true focal therapy

� Followup of patients
- No clear/validated definitions in terms PSA recurrence or need/schedule to rebiopsy
- Reduction in morbidity is intuitive and promising, but as of yet unproven

� Is post treatment failure safely salvaged with RRP/RT?
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Outcomes that should be followed

� Extensive post-treatment biopsy

� Imaging to characterize treatment effect and correlate with outcome

� Morbidity

� QOL

Proposed algorithm

Imaging:
MRIs/DCE MRI


