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Active Surveillance vs Watchful Waiting

Active Surveillance Watchful Waiting

increasing acceptance “small” niche

planned monitoring passive observation

well defined selection criteria limited life-expectancy

identification of PCa progression identification of signs/symptoms

curative intent palliative intent 
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Active Surveillance

“… aim to maintain the opportunity of curing more aggressive disease via 

structured monitoring (eg, with PSA testing and repeat prostate biopsies), 

which attempts to identify any change in disease risk (eg, an increase in 

Gleason score) that would merit definitive treatment.”

5

Filson CP, Marks LS, Litwin MS.CA Cancer J Clin. 2015 Jul-Aug;65(4):265-82.
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Rationale for AS

• Overdiagnosis (and overtreatment)

- 25% to 60% of men with PCa

- (or 200,000 to 500,000 men worldwide)

• Up to 80% of cancers detected in men with PSA < 10 ng/ml 

are indolent or incidental.

6

Pepe P & Aragona F. Prostate Cancer Prostatic Dis. 2010;13(4):316-9

Eggener SE et al. J Urol. 2009;181(4):1635-41

Klotz L. AUA 2010 Annual Meeting; San Francisco

Draisma G. J Natl Cancer Inst. 2003;95(12):868-78

Etzioni R. J Natl Cancer Inst. 2002;94(13):981-90.
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AS is dominant at age 65 or more.

AS may have slightly lower PCa-specific survival, but 

with significant benefits in terms of quality of life.

Adverse pathology not different after 

primary or delayed surgery

Favorable pathology after 

delayed surgery
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AS Inclusion Criteria

• Very low risk to low risk

• Various strategies (PRIAS, UCSF, University of Toronto, and more)

8

clinical stage
PSA

(ng/ml)

PSA density

(ng/ml per g)

Gleason 

score
# + cores

% single core 

involvement 

PRIAS T1/T2 ≤ 10 ≤ 0.2 ≤ 6 ≤ 2 -

UCSF T1/T2 ≤ 10 - ≤ 6
< 1/3 all 

cores
≤ 50%

U of T T1/T2 ≤ 15 - ≤ 3+4 ≤ 3 ≤ 50%
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Typical AS Protocol

9

every 3-6 months
TRUS-guided, per protocol

at 12 to 24 months

every 12-36 months

D PSA PSA PSA BPSA B

Patient A

D

PSA

PSA

BPSA B

TRUS-guided, cause

Patient B

UpD

TRUS-guided

TRUS-guided
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Limitation of AS

15% to 50% of men switch to definitive therapy in 2 years.

75% protocol-based recommendations

10%-15% due to anxiety

van den Bergh RC. BJU Int. 2010 Apr;105(7):956-62.

Drost FJH. Transl Androl Urol 2018;7(1):98-105
Bul M. Eur Urol. 2012 Aug;62(2):195-200.

Kinsella N. Transl Androl Urol 2018;7(1):83-97
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Switch to Definitive Therapy

11

D

PSA

PSA

BPSA B

TRUS-guided, cause

Patient B

UpD

TRUS-guided

Mischaracterization

of

disease at baseline
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False-negative result

Limitations of TRUS-guided Biopsy

12

Underestimation of

Gleason and volume

Sampling of

non dominant tumor

Images courtesy of Jelle O. Barentsz

Freeland SJ. Urology. 2007;69(3):495-9.Roehl KA. J Urol. 2002;167(6):2435-9. Berglund RK. J Urol 2008;180(5):1964-7

TRUS-guided
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To see better …
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… we need MRI glasses!
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T2DWI

15

Comparison of TRUS and MRI

Soft tissue resolution

Functional sequences
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Target the tumor, not the gland
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“MRI has now become the investigation of choice

for all men with suspected prostate cancer; it has

completely radicalized and changed our

paradigm.”

Morgan Pokorny, MD, urologist, Australia
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What is multiparametric MRI?
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AS Protocol with MRI

19

D PSA PSA PSA BPSA B

confirm candidacy

targeted-biopsy

19

mischaracterization

of

disease at baseline
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Confirmatory Biopsy

• Common practice prior to enrollment

• NCCN, AUA, e SAR recommend MRI after a negative biopsy if PSA 

continues to raise (diagnosis).

• Why not use MRI to confirm a diagnosis of low-grade PCa, specially if 

clinical assessment suggests intermediate of high-risk?

Rosenkrantz AB, Verma S, Choyke P, et al. Prostate MRI and MRI-targeted biopsy in patients with a prior negative biopsy: A Consensus 

Statement by AUA and SAR. J Urol, 2016;196:1613-8.

NCCN Clinical Practice Guidelines in Oncology. Prostate Cancer Early Detection. Version 2.2018 — April 5, 2018. 
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baseline

MRI

D PSA PSA PSA BPSA B

Baseline MRI after TRUS-guided biopsy proven PCa

Goal - risk stratification

Patients with negative MRI are unlikely to have clinically 

significant disease.

NPV 75% - 90%

Garcia-Reyes K. J Urol. 2018 Mar;199(3):699-705.

Vargas HA. J Urol. 2012; 188(5): 1732-1738.

Somford DM. J Urol. 2013 Nov;190(5):1728-34.

Itatani R. Eur J Radiol. 2014 Oct;83(10):1740-5.

Petrillo A. J Magn Reson Imaging. 2014;39(5):1206-12.
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baseline

MRI

D PSA PSA PSA BPSA B

Baseline MRI after TRUS-guided biopsy proven PCa

Goal - risk stratification

Patients with negative MRI are less likely to have clinically 

significant disease on confirmatory biopsy.

Negative MRI 12% vs positive MRI 35% (RR ≈ 3.0)

Schoots IG. BJU Int 2018; 122:946–958.
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baseline

MRI

D PSA PSA PSA BPSA B

Baseline MRI after TRUS-guided biopsy proven PCa

Goal - risk stratification

Negative MRI does not exclude clinically significant 

disease.

NPV 75% - 90%

Garcia-Reyes K, Westphalen AC et al. J Urol. 2018 Mar;199(3):699-705.

Vargas HA. J Urol. 2012; 188(5): 1732-1738.

Somford DM. J Urol. 2013 Nov;190(5):1728-34.

Itatani R. Eur J Radiol. 2014 Oct;83(10):1740-5.

Petrillo A. J Magn Reson Imaging. 2014;39(5):1206-12.
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baseline

MRI

D PSA PSA PSA BPSA B

Baseline MRI after TRUS-guided biopsy proven PCa

Goal - risk stratification

Negative MRI does not exclude clinically significant 

disease.

Incorporation of PSAD improves risk stratification

Chu CE, Westphalen AC, et al. Eur Urol. 2020 Oct;78(4):515-517. 

Washington SL, Westphalen AC, et al. AJR Am J Roentgenol 2020 Mar;214(3):574-578.

Westphalen AC, Fazel F, et al. Int Braz J Urol. Jul-Aug 2019;45(4):713-723. 
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baseline

MRI

D PSA PSA PSA BPSA B
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baseline

MRI

D PSA PSA PSA BPSA B

26

Treatment-Free Survival at UCSF
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Skip the confirmatory biopsy if MRI is negative?
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What if MRI is positive?
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baseline

MRI

D PSA PSA PSA BPSA

Visible tumor size predicts tumor grade

Size threshold = 1 cm axial diameter

Group 1 - small PCa: Gleason ≤ 6 (80%) Gleason ≥ 7 (20%)

Group 2 - large PCa: Gleason ≤ 6 (61%) Gleason ≥ 7 (39%)

Lee DH. J Urol. 2013 Oct;190(4):1213-7.

29
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Visible tumor size predicts tumor grade

Size threshold = 1 cm axial diameter

80% reclassified outside AS criteria

Margel D. J Urol. 2012 April; 187(4):1247–1252

baseline

MRI

D PSA PSA PSA BPSA

30

B



Prostate MRI and Active Surveillance31

Visible tumor size predicts EPE

15 mm / 20 mm (LAD) threshold

All OR > 7.5

Independent of PSA, GS, clinical stage, D’Amico

Baco E. J Urol. 2014; doi: 10.1016/j.juro.2014.08.084.

baseline

MRI

D PSA PSA PSA BPSA

31

B
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Extent of capsular contact predicts ECE

20 mm capsular contact threshold

sensitivity = 79%, specificity = 85%

NPV = 88%, PPV = 76%

Baco E. J Urol. 2014; doi: 10.1016/j.juro.2014.08.084.

baseline

MRI

D PSA PSA PSA BPSA

32
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ADC values predict tumor grade

Mean ADC value

Gleason ≤ 6: 1.09 × 10-3 mm2/s (SD, 0.25)

Gleason ≥ 7: 0.84 × 10-3 mm2/s (SD, 0.35)

Somford DM. Invest Radiol. 2013 Mar;48(3):152-7.

baseline

MRI

D PSA PSA PSA BPSA

33
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Baseline ADC values predict outcome of men under AS

Median ADC value = 0.97 x 10-3mm2/s (IQR 0.88-1.17)

Below median values predict progression to definitive 

treatment at an early time-point and adverse histology

Henderson DR. Eur Urol. 2016 Jun;69(6):1028-33.

baseline

MRI

D PSA PSA PSA BPSA

34

B
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Baseline MRI predicts outcome of men under AS.

T2 and DWI independently predicted tumor upgrading (HR≅2.5)

The probability of upgrading gets higher as the number of positive 

MR sequences increases (83% if 3 parameters).

Flavell RR. Abdom Imaging. 2014 Oct;39(5):1027-35. Fradet V. Radiology. 2010 Jul;256(1):176-83.

baseline

MRI

D PSA PSA PSA BPSA

35
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Degrees of suspicion on MRI correlates with the risk of csPCA

baseline

MRI

D PSA PSA PSA BPSA

36

B

Filson CP et al. Cancer. 2016;122: 884-92.

Mertan FV et al. J Urol, 2016;196:690-6.

Barkovich EJ, Shankar PR, Westphalen AC. AJR. 2019 Apr;212(4):847-854.

Westphalen AC et al. Radiology. 2020 Jul;296(1):76-84. 
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PI-RADS scores predict outcome of men under AS.

Scores 4 and 5 associated with upgrading and therapy change

Eineluoto JT. Plos One 2017; 12(12): e0189272. 

baseline

MRI

D PSA PSA PSA BPSA

37
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MR-targeted confirmatory biopsy
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AS Protocol with MRI

39

D PSA PSA PSA BPSA B

every 12 plus months

39
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Possible scenarios

• Negative baseline MRI – negative F/U MRI

• Negative baseline MRI – positive F/U MRI

• Positive baseline MRI – stable or less worrisome F/U MRI

• Positive baseline MRI – more worrisome F/U MRI

40
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baseline

MRI

D PSA PSA PSA BPSA B
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baseline

MRI

D PSA PSA PSA BPSA B
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Possible scenarios

• Positive baseline MRI – stable or less worrisome F/U MRI

• Positive baseline MRI – more worrisome F/U MRI

43
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• Some data suggest changes in MRI predict cancer upgrading 

and allow timely curative treatment.

Vos LJ. World J Radiol 2016; 8: 410.

Habibian DJ. AJR Am J Roentgenol 2017; 208: 564.

44

baseline 6 years 1 year
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Prostate Cancer Radiological Estimation of Change in 

Sequential Evaluation (PRECISE)

PI-RADS v2

No standardized imaging criteria to determine 

mpMRI tumor progression.

1. Resolution of previous features suspicious on MRI

2. Reduction in volume and/or conspicuity of feature suspicious for PCa

3. Stable MRI appearance

4. Significant increase in size and/or conspicuity of features suspicious for PCa

5. Definite radiologic stage progression, i.e. new EPE

PI-RADS 1 – Very low (csPCa is highly unlikely to be present)

PI-RADS 2 – Low (csPCa is unlikely to be present)

PI-RADS 3 – Intermediate (the presence of csPCa is equivocal)

PI-RADS 4 – High (csPCa is likely to be present)

PI-RADS 5 – Very high (csPCa is highly likely to be present)
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0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

MRI 1 MRI 2

1,2,3

4,5

Change on serial MRI at UCSF

n= 57

71.9% low CAPRA risk (0-2)

28.1% intermediate (3-5)

84% Gleason 3+3

16% Gleason 3+4 

median time between studies 24.8 months (IQR 19-31)

index lesion PI-RADS unchanged in 94% of men

Increase from P1-3 to P4-5 likely associated with upgrade at 
follow-up biopsy (OR 2.68, 95% CI 0.80-8.98, p=0.11)

Equivalent to PRECISE category 4 
46
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AS Protocol with MRI

47

D PSA PSA PSA BPSA B

every 12 plus months

less conspicuous findings (PRECISE 2)

stable MRI appearance (PRECISE 3)

postpone biopsy? targeted biopsy?

47
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AS Protocol with MRI

48

D PSA PSA PSA BPSA B

every 12 plus months

progression (PRECISE 4/5)

targeted biopsy

48
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Teaser - not all PI-RADS 4 are the same

• PZ - circumscribed, homogenous, moderately hypointense focus/mass confined to 

the prostate and < 1.5 cm in greatest dimension.

• TZ – lenticular or non circumscribed, homogeneous, moderately hypointense, 

confined to the prostate and < 1.5 cm in greatest dimension.
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PI-RADS 4

Jordan E, Westphalen AC, et al. Abd Radiol 2017, 42(11): 275-2731

Rate of csPCa 2x higher if PSAD ≥ 15

PI-RADS 4 and PSAD ≥ 0.15 = PI-RADS 5
PI-RADS 4
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acute prostatitis - 1% to 3% (≅ 20% resistant to common antibiotics)

hospitalization (within 30 days) - 1 to 4%

Song W. 2014 Nov;84(5):1001-7. Nam RK. J Urol. 2010 Mar;183(3):963-8.

TRUS-guided biopsy - 12 to 16 cores

Can fewer cores adequately assess the disease?

Complications of TRUS-guided Biopsy
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Do we need systematic biopsy too?

52
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“Findings of serial biopsies in men with low or 

intermediate-risk disease on AS show that tumor 

location remains relatively stable overtime and 

that significant changes in grade and/or volume

occur largely in the dominant tumor (ACW note, 

visible tumor on MRI). The combination of 

diagnostic and confirmatory biopsy findings 

better selects patients for FT than the use of the 

diagnostic biopsy alone.”

“…mpMRI results were utilized to confirm DT 
location after diagnostic biopsy. Given that 
mpMRI adoption is now widespread and most 
men have undergone mpMRI fusion biopsy at 
diagnosis, it may be feasible to offer FT based 
on this information alone.”

If FT may be feasible based on MRI and fusion 

biopsy alone, MRI targeted biopsy alone is probably 

enough in AS when f/u MRI is positive!
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AS Protocol with MRI

54

D

PSA

PSA

BPSA B UpD

clinically indicated

targeted biopsy

54



Prostate MRI and Active Surveillance55

$64K Question
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$64K Question

1. What is clinically significant disease on MRI? 

2. What is progression on MRI?

3. What is the significance of a csPCa diagnosed after a negative MRI?

Rais-Bahrami S. Diagn Interv Radiol. 2014 Jul-Aug;20(4):293-8.

D PSA PSA BPSA PSAB

Visibility, conspicuity, size

PRECISE categories
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The impact nonvisible (i.e. presumably small volume) high-grade lesions have on 

patients’ outcomes is unknown.

$64K Question
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Outcomes Studies
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UK National Institute for Health and Care Excellence (NICE)

National Comprehensive Cancer Network (NCCN)

AUA/ASTRO/SUO guideline

Prostate cancer: diagnosis and management NICE guideline. Published date: May 2019

NCCN Guidelines Version 2.2019 Prostate Cancer. Published date: April 2019 Sanda MG. J Urol 2017; 199: 683–90

64
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RADIOLOGIST REST OF THE WORLD
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Goal: improve detection, localization, characterization, 

and risk stratification in patients with suspected cancer 

in

treatment naïve prostate glands.

70
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Standardization and Quality

71
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How reliable is the PI-RADS?

72
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Levels of Suspicion

Clinically significant cancer: Gleason score ≥ 7; volume ≥ 0.5cc; and/or ECE

1 – Very low (CS cancer is highly unlikely to be present)

2 – Low (CS cancer is unlikely to be present)

3 – Intermediate (CS cancer is equivocal)

4 – High (CS cancer is likely to be present) 

5 – Very high (CS cancer is highly likely to be present) 

73
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Moderate reproducibility

Agreement PZ > TZ

PI-RADS is not as objective as it 

may seem to be.
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Adherence to technical standards

MR image quality

Reader expertise

Suspicion threshold for biopsy

Biopsy method and operator expertise

Histopathology definition & expertise

Teamwork

PI-RADS 5 lesions are large, PI-RADS 4 could measure only a few mm
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PI-RADS is …
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mpMRI is not PI-RADS
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Rosenkrantz AB.. JACR 2018 15 (4):601-6.
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Molecular imaging

PSMA

84
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PSMA imaging agents

• The prostate-specific membrane antigen (PSMA) is a transmembrane 

protein that is overexpressed in most prostate cancers.

Normal cell PCa cell

85
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• Several radionuclides can be ligated to the same urea moiety of the 

PSMA protein and used for imaging. These include 68Ga-PSMA-11, and 

indium (111In) and fluorinated (18F) agents. 

Normal cell PCa cell

PSMA imaging agents

86
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72 years old, Gleason 4+4

PET ADC map

DWI

T2

87
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72 years old, Gleason 4+4
PETPost-gad T1 Fused images

88
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WB anterior MIP

Disease site 2: left internal iliac node

Disease site 1: right humerus

69 years old, S/P RP, PSA = 0.67 ng/ml

89
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Negative CT Negative bone scan Positive PSMA

90
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S/P RP
rate positive PSMA by serum PSA 
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PSMA and active surveillance

9

2

There is non-negligible overlap of SUVmax

Results may look better due to outliers

No ISUP grade group 1

92
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PSMA and active surveillance

9

3

RP, n = 141

SUVmax positively correlates with GG

Nuclear Medicine Communications 2019; 40:86-91
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PSMA and active surveillance

9

4

Nuclear Medicine Communications 2019; 40:86-91GG2 cancers SUVmax overlap with higher GG

GG1 PCa may indeed have lower uptake

Small number of GG1 tumors (n=10)

RP, n = 141

SUVmax positively correlates with GG

94



Prostate MRI and Active Surveillance

PSMA and active surveillance

9

5

Data is too scarce and preliminary

PSMA is not yet FDA approved for clearly adequate indications

It should be seen as investigational in the setting of AS

95
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Micro-Ultrasound

Disclaimer: I do not have any personal experience

96
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• Novel ultrasound-based system operating at 29 MHz

• Much higher than conventional 6-9 MHz systems

• 300% improvement in resolution (down to 70 microns)

• Visualizes suspicious areas using PRI-MUS™

• Consistent with traditional TRUS set up and technique

• Technologically friendly for all ho perform traditional TRUS

Micro-ultrasound

Courtesy Dr. Sangeet Ghai, University of Toronto
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Courtesy Dr. Sangeet Ghai, University of Toronto
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Courtesy Dr. Sangeet Ghai, University of Toronto
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1040 men, 11 institutions, 7 countries

Positive test = PI-RADS ≥ 3, PRIMUS ≥ 3

Outcome = GG ≥ 2 on targeted and/or systematic biopsy

µUS more sensitive than and as specific as MRI (PI-RADS)

100
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Promising, but there are limitations.

Heterogeneity of protocol:

systematic biopsy not performed always (negative test)

µUS done after MRI (target identification)

biopsy of  borderline lesions (i.e. scores 3), or not

TRUS/MRI fusion targeting, or not (plus other examples)

101
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0
102
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Value of Micro-Ultrasound

TBD
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Summary

• mpMRI of the prostate is not perfect …

but it is a marked improvement compared to what we had before

and it is an excellent addition to the AS toolbox!
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acwestph@uw.edu

THANK YOU!

Twitter @acw_rad
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