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hǾŜǊǾƛŜǿΥ 

Epidemiology: 
o Most diagnosed non-skin cancer in men: 220,800 estimated new cases (US 2015, 25% of all new cancers in men).1  

Á Lifetime risk for diagnosis currently estimated at 15.9%.2 
Á Lifetime risk of dying of prostate cancer is 2.8%.     Note: 70% of deaths is > 75 years. 
Á In organ donors, incidental prostate cancer is 1/3 of men between 60 and 69 and 46% (~1/2) of men > 70. 

o 2nd estimated 2015 cause of death from cancer (#1 Lung 86,000; #2 Prostate 27,000; #3 Colon 26,000).  
o Median age at diagnosis is 70.  

Á Screening leads to younger patients with diagnosis. 
o Age and Expected Survival (good to memorize): 

Á 62 yo patients on average live another 20 years. 
Á 77 yo patients on average live another 10 years. 
Á 87 yo patients on average live another 5 years. 

 
o Significant stage migration in PSA era. 

Á High risk disease 36.6% in 1989-1992 to 16% in 1999-2002 
Á Portion of pts with PSA > 20 from 27% in 1990 to 8.1% in 2000 
Á T3-T4 from 19.2% to 4.4% 

o I suspect the COVID-era will eventually show another stage migration unfortunately the other way. 
 

Work-up 
o +/- TRUS, CT, MRI. 
o Magnetic resonance spectroscopy (MRS): normal prostate is high citrate, but prostate cancer is high creatinine and choline peaks. 
o Bone scans. If low PSA, ҨҨ chance of bone scan being positive. Only 0.3% of patients with PSA < 20 ng/mL by Chybowski had positive bone 

scan at presentation. Briganti on 853 retrospective-analysis developed a classification that only GS > 7 / PSA > 10 and palpable disease should 
get a bone scan. 

 
 

- 5ƻƴΩǘ ŦƻǊƎŜǘ ǘƻ Řocument: PSA velocity, AUA score, SHIM score, Prostate volume, Prior TURP, Prior RT, Hx of IBD,  
Co-morbid conditions (cardiac, smoking, DM, RA, etc), Recent colonscopy (primary colon ca, polyps easier to deal with 
before), Hip prosthesis, Medications (5AR inhibitors, anticoagulants, etc).  

  
 

1 http://www.cancer.org/acs/groups/content/@editorial/documents/document/acspc-044552.pdf 
2 http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/prostate-cancer-screening 
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Decipher GC 
 
 Post-Biopsy Decipher (vs. NCCN Risk Categories) Validation 
 Two cohorts (n = 991) Ҧ training/validation clinical-genomic. 

Two cohorts (n = 5,937) Ҧ reclassification analyses.  
1O ŎƻƳǇŜǘƛƴƎ Ǌƛǎƪǎ ŀƴŀƭȅǎƛǎ ǿŀǎ Ҧ Ǌƛǎƪ ƻŦ Řƛǎǘŀƴǘ ƳŜǘŀǎǘŀǎƛǎΦ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Spratt, JCO 2018. 8-years FU 
NCCN Risks 10-year DM LR 7.3%, FIR 9.2%, unFIR 38.0%, HR 39.5%. 
3 Tier clinical-genomic risks 10-year DM L 3.5%, I 29.4%, H 54.6%.  

Validation cohort 10-year DM L 0%, I 25.9%, H 55.2%.  
C-indices for the clinical-genomic risk grouping system (0.84; 95% CI, 0.61 to 
0.93) were improved over NCCN (0.73; 95% CI, 0.60 to 0.86) and Cancer of 
the Prostate Risk Assessment (0.74; 95% CI, 0.65 to 0.84), and 30% of 
patients using NCCN low/intermediate/high would be reclassified by the new 
three-tier system and 67% of patients would be reclassified from NCCN six-
tier (very-lowς to very-highςrisk) by the new six-tier system.  
Conclusion A commercially available genomic classifier in combination with 
standard clinicopathologic variables can generate a simple-to-use clinical-
genomic risk grouping that more accurately identifies patients at low, 
intermediate, and high risk for metastasis and can be easily incorporated into 
current guidelines to better risk-stratify patients. 

 
  
 

Post-Biopsy Decipher (Int Risk PCa). 
 Cohort 121 IR-Pca w/ IGRT 78 Gy in 39 fractions without ADT. All received Decipher. 
 NCCN subclassification Ҧ C-Int 33 (27.3%) and UnF-Int 87 (71.9%).  

GC scores Ҧ high in 3 favorable IR-PCa and low in 60 unfavorable IR-PCa.   
Formerly established cutoff points of 0.45 and 0.6 for GC were used for categorical analyses. 
 
 Berlin, IJROBP 2019. 

ҧ GC scores (but not NCCN risk subgroupsύ Ґ ҧ .ŎC όIw 1.36; P = .007) ŀƴŘ ҧ mets (HR 2.05; P = .004).  
ҧ GC predicted 5-year BcF and the combinatorial NCCN + GC model > (SS) > NCCN alone model for predicting early-onset metastasis. 
Conclusions: We demonstrated the accuracy of the GC for predicting disease recurrence in IR-PCa treated with dose-escalated image guided RT 
alone. Our findings highlight the need to evaluate this GC in a prospective clinical trial investigating the role of ADT-RT in clinicogenomic-defined 
IR-PCa subgroups. 
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Post-Biopsy Analysis of 3 Trials using Decipher 
RTOG 92-02 ς LA PCa  Adj LT-ADT              Goserelin 3.6 mg SC qM + flutamide 250 mg TID for 2 months before and 2 months during XRT.  

THEN        |   1.   Observation (ST-ADT)                                                     |     2. Two years of goserelin (LT-ADT)                |.     
RTOG 94-13 ς LA PCa  Complex ҥwҦ          |   1.   ADT 2 mos. NAC+C w¢ рлΦп Dȅ ²t Ҧ P bst to 70.     |     2.  NHT 2 mos. NAC+C RT to P only to 70.    | 

                      μ   оΦ   w¢ рлΦп Dȅ ǘƻ ²t Ҧ P ōƻƻǎǘ ǘƻ тлΦ Ҧ п ƳƻΦ !I¢     |     4.  RT P ƻƴƭȅ Ҧ п mos. of AHT.                       | 
RTOG 99-02 ς LA PCa Chemo Trial                |   1.   EBRT + ADT long term GnRH agonist 2 years              |     2.  EBRT + ADT + Chemo                                   |                             
 
GC scores were obtained on 385 samples (n=90 on 9202, n=172 on 9413, and n=123 on 9902), of which n=265 passed microarray quality control (69%) and 
had a median follow-up of 11 years (interquartile range, 9, 13).  
1O validate the independent prognostic ability of GC for distant metastases (DM). 
 

Nguyen, ASTRO 2021. 
MVA, the GC (per 0.1 unit) was independently associated with DM (HR 1.24, SS), PCSM (HR 1.27, SS), and OS (HR 1.12, SS). 

Categorical GC, on MVA, D/ ǎŎƻǊŜ җ лΦпр (InR-HR) ҧ DM (HR 2.18, SS), ҧ PCSM (HR 2.34, SS), and Ҩ OS (HR 1.45, SS).  
10-ȅŜŀǊ 5a ҧ D/ нф҈ ǾǎΦ Ҩ D/ мо҈ ό{{ύΦ 

Subset with GC > 0.85 (inclusion threshold in intensification study of NRG GU009 (PREDICT-RT)) 
5-years DM 29% and 10-years DM 41%  

GC had similar prognostic ability in patients receiving short-term or 
long-term androgen-deprivation therapy (ADT). 
 
Conclusion: This is the first validation of any gene expression 
biomarker on pre-treatment biopsy samples from prospective 
randomized trials and demonstrates an independent association of GC 
score with DM, PCSM, and OS. High-risk prostate cancer is a 
heterogeneous disease state and GC can improve risk stratification to 
help personalize shared decision-making. NRG-GU009/PREDICT-RT 
(NCT04513717) will further determine the optimal therapy based on 
GC score. 

 
 
 
  
 
 
 

NRG-GU009/PREDICT-RT ς Open to Accrual as of 03/2022. 
 
 
 
 
Post-Biopsy Michigan Real World Decipher 
Prospective 855 patients had Decipher February 2015 - October 2019.  

 
Vince, Pros Canc Pro Dis 2021. 
Of the 855 men, 264 proceeded to AS (31%), and 454 (53%) received radical therapy.  
MVA  In men electing AS, high-risk Decipher score Ґ Ҩ TTT (HR 2.51, p < 0.001).  

In men electing radical therapy, a high-risk Decipher Ґ Ҩ TTF (HR 2.98, p = 0.01).  
Follow-up time was a limitation. 
Conclusion: In a prospective statewide registry, high-risk Decipher Biopsy score was strongly and independently associated with conversion 
from AS to definitive treatment and treatment failure. These real-world data support the clinical utility of Decipher Biopsy. An ongoing phase 3 
randomized trial (NCT04396808) will provide level 1 evidence of the clinical impact of Decipher biopsy testing. 
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Post-RP Decipher (? ± Adj RT)  
GC scores were calculated from 188 patients with pT3 or margin-positive prostate cancer.  
1O clinical metastasis.  
 

Den, JCO 2015 
5-year mets όǎκǇ wtҦw¢ύ  Low GC 0%, Int GC 9%, High GC 29%. (P = .002).  
MVA GC and pre-RP prostate-specific antigen were independent predictors of metastasis (both P < .01).  
Low GC score (< 0.4)  όCƛƎ / ҥ [9C¢ύ  Ҧ b{ ҟ aŜǘǎ ƛŦ adjuvant vs. salvage RT (P = .79).  
High G/ ǎŎƻǊŜǎ όҗ лΦпύ (CLD 5 ҥ[9C¢) Ҧ {{ ҟ aŜǘǎ ƛŦ ŀŘƧ 6% vs. salv 23% (P < .01). 
Conclusion In patients treated with post-RP RT, GC is prognostic for the development of clinical metastasis 
beyond routine clinical and pathologic features. Although preliminary, patients with low GC scores are best 
treated with salvage RT, whereas those with high GC scores benefit from adjuvant therapy. These findings 
provide the first rational selection of timing for post-RP RT. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RTOG 96-01 Post-RP (Salvage Radiation) Validation for Decipher 
Evaluation of Salvage radiotherapy (sRT) with or without 2 years of ADT (bicalutamide). 

 GC scores were generated from 486 of 760 randomized patients. 
 The GC risk groups were categorized based on per-protocol cut points of 0.4 and 0.6.  
 

Feng, JAMA Oncol 2021. Median follow-up of 13 years. 
MVA = GC (continuous v., per 0.1 unit) independently associated DM (HR 
1.17; P = .006), PCSM (HR, 1.39; P < .001), OS (HR, 1.17; P = .002. 
 
(All pts)    Est. ŀōǎ ҟ of ADT on 12-y OS = Ҩ GC +2.4% vs ҧ GC +8.9%.  
(Salv RT)  Est. abs ҟ of ADT on 12-y OS = Ҩ D/ -7.8% ǾǎΦ ҧ D/ +4.6%.  
Conclusions and relevance: This ancillary validation study of the Decipher GC 
in a randomized trial cohort demonstrated association of the GC with DM, 
PCSM, and OS independent of standard clinicopathologic variables. These 
results suggest that not all men with biochemically recurrent prostate cancer 
after surgery benefit equally from the addition of hormone therapy to sRT. 
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Prospective Post-RP Evaluation 
 All men underwent Decipher post-prostatectomy.  

Clinical utility cohort Ҧ measured ҟ in Tx decision-making from urologists across diverse practice settings (n = 3455).  
Clinical benefit cohort Ҧ examined ҟ in outcome, was from a single academic institution whose tumor board predefined "best practices" based on GC 
results (n = 135). 

 
Marascio, Pros Canc Pro Dis 2020.  
Clinical utility cohort, providers' recommendations pregenomic testing were primarily observation (69%).  
GC testing changed recommendations for 39% of patients Ҧ number needed to test of 3 to change one treatment decision.  
Clinical benefit cohort  61% patients (genomic high-risk tumors) Ҧ 2-year BcF Adj RT 3% vs. Obs only 25% (HR 0.1, p = 0.013).  

39% patients (genomic Low-Lƴǘ ¢ǳƳƻǊǎύ Ҧ 93% received Obs Only. 2-year BcF NS vs. AdjRT (p = 0.93). 
Conclusions: The use of GC substantially altered treatment decision-making, with a number needed to test of only 3. Implementing best 
practices to routinely  recommend ART for genomic-high patients led to larger than expected improvements in early biochemical endpoints, 
without jeopardizing outcomes for genomic-low/intermediate-risk patients. 

 
 
 

mCRPC Genetics 
wŜǘǊƻǎǇŜŎǘƛǾŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ соп ǇŀǘƛŜƴǘǎ Ҧ [ǳƳƛƴŀƭ нуу όпр҈ύ ǾǎΦ ōŀǎŀƭ опс όрр҈ύΦ ро ƻŦ рф όфл҈ύ small cell neuroendocrine = basal (P < .001). 

 1O OS from date of tissue biopsy/molecular profiling.  
 hǾŜǊŜȄǇǊŜǎǎƛƻƴΥ tǊƛƳŀǊȅ tǊƻǎǘŀǘŜ ŎŀƴŎŜǊ ŀƴŘ [ǳƳƛƴŀƭ ōƻǘƘ Ҧ !w ǇŀǘƘǿŀȅ ҧҧΦ  

Basal tumors = ҧҧ RB1 loss (23% basal vs 4% luminal; P < .001), FOXA1 ɲ (36% basal vs 27% luminal; P = .03) and MYC ɲ (73% basal vs 56% luminal; P < 
.001) were identified. 

   
Aggarwal, JAMA Oncol 2021. 
Patients with basal tumors had worse overall survival compared with those with luminal tumors only in patients treated with an ASI postbiopsy 
(East Coast Dream Team: hazard ratio [HR], 0.39; 95% CI, 0.20-0.74; P = .004; West Coast Dream Team: HR, 0.57; 95% CI, 0.33-0.97; P = .04). 
Among patients with luminal tumors, those treated with an ASI had significantly better survival (HR, 0.27; 95% CI, 0.14-0.53; P < .001), whereas 
patients with basal tumors did not (HR, 0.62; 95% CI, 0.36-1.04, P = .07). The interaction term between subtype and ASI treatment was 
statistically significant (HR, 0.42; 95% CI, 0.20-0.89; P = .02). 
Conclusions and relevance: These findings represent the largest integrated clinical, transcriptomic, and genomic analysis of mCRPC samples to 
date, and suggest that mCRPC can be classified as luminal and basal tumors. Analogous to primary prostate cancer, these data suggest that the 
benefit of ASI treatment is more pronounced in luminal tumors and support the use of ASIs in this population. In the basal tumors, a 
chemotherapeutic approach could be considered in some patients given the similarity to SCNC and the diminished benefit of ASI therapy. 
Further validation in prospective clinical trials is warranted. 
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Models and Equations 
 
 
 
Roach Equations 
 
Extracapsular extension  3/2 x PSA  + ([GS-3) x 10)  Approximates actual risk. 
Seminal vesicle involvement  1.0 x PSA  + ([GS-6] x 10)  Cutoff is 13%. If <13%, risk 7%; if >=13%, risk 37%. 
Lymph node involvement  2/3 x PSA  + ([GS-6] x 10)  Cutoff is 15%. If calculated risk is <15%, actual risk 6%; if >=15%, actual risk 40%. 
 
MSK has excellent nomograms on Prostate Risk and Treatment:  https://www.mskcc.org/nomograms/prostate 
 
PREDICT Prostate https://prostate.predict.nhs.uk/tool 
ҥwҦ 145 men median age 67, PSA 6.8 (5.1-8.8) | 1. SOC information | 2. PREDICT tool |. 
1O Patient feelings on decisional conflict, uncertainty, anxiety, and perception of survival. 

 
Thurtle, Eur Urol 2021 
Mean άDecisional Conflict Scaleέ scores were 26% lower in the Predict Prostate group (mean = 16.1) than in the SOC group (mean = 21.7; p = 0.027).  
{ŎƻǊŜǎ ƻƴ ǘƘŜ άǎǳǇǇƻǊǘέΣ άǳƴŎŜǊǘŀƛƴǘȅέΣ ŀƴŘ άǾŀƭǳŜ ŎƭŀǊƛǘȅέ ǎǳōǎŎŀƭŜǎ ŀƭƭ ŦŀǾƻǳǊŜŘ tǊŜŘƛŎǘ tǊƻǎǘŀǘŜ όŀƭƭ Ǉ ғ лΦлрύΦ  
b{ Ҧ anxiety scores or final treatment selection between the two groups.  
Patient perception of 15-yr PCSM and OS from radical treatment were considerably Ҩ and more accurate if PREDICT group (p < 0.001).  
In total, 57% of men reported that the Predict Prostate estimates for PCSM were lower than expected, and 36% reported being less likely to select radical 
treatment. Over 90% of patients in the intervention group found it useful and 94% would recommend it to others. 
Conclusions 
Predict Prostate reduces decisional conflict and uncertainty, and shifts patient perception around prognosis to be more realistic. This randomised trial 
demonstrates that Predict Prostate can directly inform the complex decision-making process in prostate cancer and is felt to be useful by patients.  
 
 
 
 
 
 
 
 
 

Testosterone 
 
Normal testosterone levels According to recent guidelines from the American Urological Association (AUA), a testosterone level of at least 300 nanograms per 
deciliter (ng/dL) is normal for a man (NORMAL = ~300 to ~1000). A man with a testosterone level below 300 ng/dL should be diagnosed with low testosterone. 
 

50 ng/mL testosterone = castrate resistance. 
 
How does this influence PSA? 
 
E.G. If PSA is 5 with a T of 100 (low), then the patient may really have a άreal PSAέ that is higher (e.g. ~10) if T is normally increased to җ 300.  

https://www.mskcc.org/nomograms/prostate
https://prostate.predict.nhs.uk/tool
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Screening/Imaging 

 

 

 
 
 
 
PIRADS MRI Score: 
 

¶ PI-RADS 1: very low (clinically significant cancer is highly unlikely to be present) 

¶ PI-RADS 2: low (clinically significant cancer is unlikely to be present) 

¶ PI-RADS 3: intermediate (the presence of clinically significant cancer is equivocal) 

¶ PI-RADS 4: high (clinically significant cancer is likely to be present) 

¶ PI-RADS 5: very high (clinically significant cancer is highly likely to be present) 

¶ PI-RADS X: component of exam technically inadequate or not performed 
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European Urology 2021 Screening Recommendations 
See Figure 4 Below ҨҨҨ. 

 
Van Poppel, Eur Urol 2021 
Conclusions This risk-adapted approach for the early detection of prostate cancer will reverse current unfavourable trends and ultimately save lives. 
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Screening Benefits  
o Detect earlier disease to help with treatment.  
o https://jamanetwork.com/journals/jama/fullarticle/2680553 
o άCƻǊ ƳŜƴ ŀƎŜŘ рр ǘƻ сф ȅŜŀǊǎΣ ǘƘŜ ŘŜŎƛǎƛƻƴ ǘƻ ǳƴŘŜǊƎƻ ǇŜǊƛƻŘƛŎ t{!-based screening for prostate cancer should be an individual one and should 

include discussion of the potential benefits and harms of screening with their clinician. ά 
 

Á U.S. PLCO (Prostate, Lung, Colorectal, and Ovarian) Cancer Screening Trial and the ERSPC (European Randomized Study of Screening 
for Prostate Cancer).  

¶ t[/h Ҧ ŘƛŘ ƴƻǘ ŘŜƳƻƴǎǘǊŀǘŜ ŀƴȅ ǇǊƻǎtate cancer mortality reduction with PSA testing (cutoff PSA > 4 or + DRE).  
o HOWEVER, SUBSET ANALYSIS. Crawford, JCO 2011. IF NO COMORBIDITIES, screening DID show a benefit.  
o Otherwise, if co-morbidities, did not show. 

¶ 9w{t/ Ҧ ǊŜŘǳŎǘƛƻƴ ƛƴ ǇǊƻǎǘŀǘŜ ŎŀƴŎŜǊ ŘŜŀǘƘǎ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ м ŘŜŀǘƘ ǇŜǊ мллл ƳŜƴ ǎŎǊŜŜƴŜŘ ƛƴ ŀ ǎǳōƎǊƻǳǇ ƻŦ ƳŜƴ 
aged 55 to 69 years. To avoid 1 death, you need to screen (NNS) either 1055 men or (NNT) treat 37 men. 

o Critique: heavily influenced by the results of 2 countries; 5 of 7 showed NSS results. All-cause mortality in the 
European trial was nearly identical in the screened and nonscreened groups. 

 
o Decrease in prostate cancer death by 21%. NNS 781, NND (detect), 27. 

 

¶ {ǿŜŘƛǎƘ IǳƎƻǎǎƻƴΣ [ŀƴŎŜǘ нлмл Ҧ 50-6п ȅƻ ƳŜƴ ǉ¸ǊΦ t{ŀ Ҕ о ƴƎκƳ[ Ҧ 5w9Φ мO PCM. 
o Prostate cancer indidence 12.7% vs. 8.2 % SS. 
o NNS 293 and NNT 12 to prevent 1 prostate cancer death. 
o /ƻƴŎƭǳǎƛƻƴΥ t{! ǎŎǊŜŜƴƛƴƎ ƛǎ ǿƻǊǘƘ ƛǘ ŀƴŘ Ҩ Ǌƛǎƪ ƻŦ ŘŜŀǘƘ ōȅ ŀƭƳƻǎǘ ƘŀƭŦΦ 
o /ƻƳƳŜƴǘΥ ǘƘƛǎ ƛǎ ǘƘŜ Ƴƻǎǘ άǇǳǊŜέ ǘǊƛŀƭ because of the randomization and lack of informed consent with good 

follow-up and had the lowest NNS.  

Screening Harms 
Á hǾŜǊŘŜǘŜŎǘƛƻƴΥ άǎƛƭŜƴǘ ŎŀƴŎŜǊǎέ ŀƴŘ ƻǾŜǊǘǊŜŀǘƳŜƴǘΥ άǘȄ ŎŀǳǎŜǎ ƴƻ ƛƴŎǊŜŀǎŜ ƛƴ ǎǳǊǾƛǾŀƭ ŀǘ ŀƭƭΦέ 
Á Lead time bias of PSA testing of around 5.9 to 7.9 years. 
Á False-positive results (~80% of positive PSA test results are false-ǇƻǎƛǘƛǾŜ ǿƘŜƴ ŎǳǘƻŦŦǎ ōŜǘǿŜŜƴ нΦр ŀƴŘ пΦл ˃Ǝκ[ ŀǊŜ ǳǎŜŘύ. 
Á оо҈ ǿκ ǇǊƻǎǘŀǘŜ ōƛƻǇǎȅ Ҧ ǇŀƛƴΣ ŦŜǾŜǊΣ ōƭŜŜŘƛƴƎΣ ƛƴŦŜŎǘƛƻƴΣ ǘǊŀƴǎƛŜƴǘ ǳǊƛƴŀǊȅ ŘƛŦŦƛŎǳƭǘƛŜǎΣ ƻǊ ƻǘƘŜǊ ƛǎǎǳŜs requiring clinician follow-up 

ǘƘŀǘ ǘƘŜ ƳŜƴ ŎƻƴǎƛŘŜǊ ŀ ϦƳƻŘŜǊŀǘŜ ƻǊ ƳŀƧƻǊ ǇǊƻōƭŜƳΦέ3 

¶ Approximately 1% requires hospitalization. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  

 
3 Rosario DJ, Lane JA, Metcalfe C, Donovan JL, Doble A, Goodwin L, et al. Short term outcomes of prostate biopsy in men tested for cancer by prostate specific antigen: prospective evaluation within ProtecT study. BMJ. 
2012;344:d7894. 
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MRI Biopsy 
 

STHLM3 Swedish MRI Trial 
ҥwҦ мрон рл-74 yo men with PSA > 3 | 1. Standard Biopsy | 2. MRI ǘŀǊƎŜǘŜŘ Ҧ ƛŦ ҌΣ ǘƘŜƴ ŀƭǎƻ {ǘŀƴŘŀǊŘ μΦ 
1O tǊƻǇƻǊǘƛƻƴ ƻŦ ƳŜƴ ǿƛǘƘ ŎƭƛƴƛŎŀƭƭȅ ŘƛŀƎƴƻǎŜŘ ŎŀƴŎŜǊ όD{ җ тύΦ нO detection of insignificant GS 6 cancers. 
 
 Eklund, NEJM 2021 
 5ŜǘŜŎǘƛƻƴ ƻŦ D{ җт ŎŀƴŎŜǊ му҈ ǾǎΦ нм҈ όtғлΦллм ŦƻǊ ƴƻƴƛƴŦŜǊƛƻǊƛǘȅύΦ  

CONCLUSIONS MRI with targeted and standard biopsy in men with MRI results suggestive of prostate cancer was noninferior to standard 
biopsy for detecting clinically significant prostate cancer in a population-based screening-by-invitation trial and resulted in less detection of 
clinically insignificant cancer.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Canadian MRI guided biopsy (vs standard TRUS) 

ҥwҦ про ǇŀǘƛŜƴǘ biopsy-naive men with άclinical suspicion of prostate cancerέ όҗ 5% of җ GG2 PCa using the Prostate Cancer Prevention Trial Risk 
Calculator, v2). Additional criteria were t{! Җ 20 and no contraindication to MRI | 1. MRI targeted biopsy | 2. TRUS 12-core biopsy |. 
 
 Klotz, Jama Net 2021. 
 A lesion with a PI-RADS җ 3 detected in 138 of 221 men (62.4%) who underwent MRI.  

PIRADS 3 in 26 (12.1%), PIRADS 4 in 82 (38.1%), and PIRADS 5 in 30 (14.0%).  
83 of 221 men who underwent MRI-TB (37%) had a negative MRI result and avoided biopsy.  
Cancers җ GG2 identified in 79 of 227 (35%) vs. 67 of 225 men (30%).  
Adverse events were less common in the MRI-TB arm.  
Grade group 1 cancer detection was Ҩ җ рл҈ in the MRI arm (from 22% Ҧ 10%).  
Conclusions and Relevance  Magnetic resonance imaging followed by selected targeted biopsy is noninferior to initial systematic biopsy in men 
at risk for prostate cancer in detecting GG2 or greater cancers. 
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Advanced PET  
 
 
 EMPIRE-1   Axumin 
 ҥwҦ мср ǇƘŀǎŜ нκо ŘŜǘŜŎǘŀōƭŜ t{! ŀŦǘŜǊ ǇǊƻǎǘŀǘŜŎǘƻƳȅ ŀƴŘ ƴŜƎŀǘƛǾŜ ŎƻƴǾŜƴǘƛƻƴŀƭ ƛƳŀƎƛƴƎ Ҧ w¢ ŘƛǊŜŎǘŜŘ ōȅ μ мΦ {ǘŘ ƛƳŀƎƛƴƎ ŀƭƻƴe | 2. Std + Axumin |. 
 Axumin = 18F-fluciclovine-PET/CT.  
 1O 3-year EFS.  
 

Jani, Lancet 2021. 
!ȄǳƳƛƴ Ҧ ŦƻǳǊ ǇŀǘƛŜƴǘǎ ƘŀǾƛƴƎ ǊŀŘƛƻǘƘŜǊŀǇȅ ŀōƻǊǘŜŘΦ 
Mean OS not reached in either arm. 3- 9C{ соϊл҈ ǾǎΦ трϊр҈ όҟ мнϊрΤ ǇҐлϊллнуύΦ  
In adjusted analyses, study group (hazard ratio 2·04 [95% CI 1·06ς3·93], p=0·0327) was significantly associated with event-free survival. Toxicity 
ǿŀǎ ǎƛƳƛƭŀǊ b{Φ ҧ ƭŀǘŜ ǳǊƛƴŀǊȅ ŦǊŜǉǳŜƴŎȅ ƻǊ ǳǊƎŜƴŎȅ όпм-46%, NS). Acute diarrhoea (14 vs. 21%).  
Interpretation Inclusion of 18F-fluciclovine-PET into postprostatectomy radiotherapy decision making and planning significantly improved 
survival free from biochemical recurrence or persistence. Integration of novel PET radiotracers into radiotherapy decisions and planning for 
prostate cancer patients warrants further study. 

 
 
 proPSMA Trial Gallium-68 PSMA-PET 
 ҥwҦ олн ƳŜƴ t/ŀ ƘƛƎƘ-risk features | 1. conventional imaging with CT and bone scanning | 2. gallium-68 PSMA-11 PET-CT |.  

First-line imaging was done within 21 days following randomisation. Patients crossed over unless three or more distant metastases were identified.  
1O accuracy of first-line imaging for identifying either pelvic nodal or DM.  
 

 
Hofman, Lancet 2020. 
Total 87 (30%) had pelvic nodal or distant metastatic disease.  
Primary accuracy 92% vs 65% (p<0·0001).  
Sensitivity 85% vs 38% (SS)  Specificity 98% vs. 91% (SS).   
Subgroup analyses  Patients with Pelvic LN+ AoC  фм҈ Ǿǎ рф҈ όҟ ŀōǎ он҈ύ 

Patients with distant Met AoC фр҈ Ǿǎ тп҈ όҟ ŀōǎ нн҈ύ 
Management changes 41 [28%] vs. 23 [15%], p=0·008. 
ά9ǉǳƛǾƻŎŀƭ CƛƴŘƛƴƎǎέ т҈ ǾǎΦ но҈Φ  
Radiation exposure 8.5 mSv vs. 19·2 (p<0·001).  
In patients who underwent second-line image, management change occurred in seven 
(5%) of 136 patients following conventional imaging, and in 39 (27%) of 146 following 
PSMA PET-CT. 
Interpretation PSMA PET-CT is a suitable replacement for conventional imaging, 
providing superior accuracy, to the combined findings of CT and bone scanning. 
 
 

 
 
 
 Osprey  18F-DCFPyL  Pylarify 
 ҥwҦ  Cohort A (252 evaluablŜ ǇŀǘƛŜƴǘǎύ Ҧ ƘƛƎƘ-risk PCa undergoing RP + LND.  

/ƻƘƻǊǘ . όфо ŜǾŀƭǳŀōƭŜ ǇŀǘƛŜƴǘǎύ Ҧ aŜŘƛŀƴ t{! ммΦо ǎǳǎǇŜŎǘŜŘ ǊŜŎǳǊǊŜƴǘκƳŜǘŀǎǘŀǘƛŎ t/ŀ ƻƴ ŎƻƴǾŜƴǘƛƻƴŀƭ ƛƳŀƎƛƴƎΦ  
Cohort A, detection of pelvic nodal disease (with specificity and sensitivity as co-primary end points) and of extrapelvic metastases were evaluated.  
Cohort B, sensitivity and positive predictive value for prostate cancer within biopsied lesions were evaluated. 

 
Pienta, J Urol 2021. 
/ƻƘƻǊǘ ! Ҧ муC-DCFPyL  Median specificity of 97.9% and sensitivity of 40.3% pelvic nodal involvement 

Median PPV 86.7% and NPV 83.2%. 
/ƻƘƻǊǘ . Ҧ aŜŘƛŀƴ t{! ммΦо Median sensitivity 95.8% and PPV 81.9%. 
Conclusions: The primary end point for specificity was met while the primary end point for sensitivity was not. The high positive predictive 
value observed in both cohorts indicates that 18F-DCFPyL-positive lesions are likely to represent disease, supporting the potential utility of 18F-
DCFPyL-positron emission tomography/computerized tomography to stage men with high-risk prostate cancer for nodal or distant metastases, 
and reliably detect sites of disease in men with suspected metastatic prostate cancer. 
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Condor   18F-DCFPyL  Pylarify 
нлу ǇŀǘƛŜƴǘǎ ǿƛǘƘ .ŎC t/ŀ όt{! ƻŦ җ лΦн ƴƎκƳ[ ŀŦǘŜǊ wtύ ƻǊ ōȅ ҧ t{! ƻŦ ŀǘ ƭŜŀǎǘ 2 ng/mL above the nadir after other therapies.  
Median serum PSA was 0.82 ng/mL. Prior treatment RP in 85% of the patients.  
All enrolled patients had conventional imaging evaluation (for most patients, CT or MRI) within 60 days prior to receiving PYLARIFY PET, and this evaluation 
was negative or equivocal for prostate cancer. All patients received a single PYLARIFY PET/CT from mid-thigh to skull vertex with optional imaging of the 
lower extremities.  
Three central readers independently evaluated each PYLARIFY PET scan for the presence and location of positive lesions. Location of each lesion was 
categorized in one of 19 subregions that were grouped into 5 regions (prostate/prostate bed, pelvic lymph nodes, other lymph nodes, soft tissue, bone).  
 

 
 

Results: Total of 123 to 137 patients (59% to 66%) had at least one lesion that was identified as PYLARIFY PET-positive (Table 6).  
Region  most common to be PYLARIFY PET-ǇƻǎƛǘƛǾŜ Ҧ ǇŜƭǾƛŎ ƭȅƳǇƘ ƴƻŘŜǎ όпл҈ ǘƻ пн҈ ƻŦ ŀƭƭ t9¢-positive regions)  

Least common region was soft tissue (6% to 7%).  
99 to 104 patients with a PYLARIFY PET-ǇƻǎƛǘƛǾŜ ǊŜƎƛƻƴ ƘŀŘ ƭƻŎŀǘƛƻƴ ƳŀǘŎƘŜŘ Ҧ ŎƻƴǎƛǎǘŜŘ ƻŦ ƘƛǎǘƻǇŀǘƘƻƭƻƎȅΣ ƛƳŀƎƛƴƎ ό/¢Σ awLΣ ǳƭǘǊŀǎƻǳƴŘΣ 
fluciclovine PET, choline PET, or bone scan) or response of serum PSA level to targeted radiotherapy.  
¢ǊǳŜ ǇƻǎƛǘƛǾŜ Ґ җ м ƳŀǘŎƘƛƴƎ ƭƻŎŀǘƛƻƴ ǇƻǎƛǘƛǾŜ ƻƴ ōƻǘƘ t¸[!wLC¸ t9¢ ŀƴŘ ǘƘŜ ŎƻƳǇƻǎƛǘŜ ǊŜŦŜǊŜƴŎŜ ǎǘŀƴŘŀǊŘΦ  

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Retrospective Ga68-PSMA Recurrence Sites 
 ww мпп ǇŀǘƛŜƴǘ aл όсф҈ Iw t/ŀύ ǎκǇ 9.w¢Ҍ!5¢ Ҧ rising PSA Ҧ Dŀсу-PSMA.  

Extra-ǇǊƻǎǘŀǘƛŎ ǊŜŎǳǊǊŜƴŎŜǎ Җр ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ ƻƭƛƎƻƳŜǘŀǎǘŀǎŜǎΦ  
Local and oligometastatic recurrences were deemed suitable for focal salvage therapy.  
Probabilities of identifying recurrent lesion and potentially salvageable recurrences in Ga68-PSMA PETCT in relation to PSA were calculated. 
RT hypofractionated in 57% (moderate 40%, extreme 17%), with median prostate EQD2 78.5 Gy. 

 ¢ƛƳŜ ŦǊƻƳ w¢ Ҧ t{a! Ґ пΦо ȅŜŀǊǎΦ  
 PSA 4.7 median. 
 

Maitre, Radiotherapy Oncol 2022. 
Uptake suggesting recurrence was observed in 91.2% patients 
t{! ǘƘǊŜǎƘƻƭŘ ŀƴŘ ǇƻǎƛǘƛǾƛǘȅ Җн ό75%), Җр ό87%), Җ мл ό89%), and > 10 (100%). 
Probability of detecting recurrence in Ga68-PSMA PETCT increased with higher PSA at scan (AUC = 0.82).  
Uptake was local in 20 (17.5%), oligometastatic in 39 (34.2%), and polymetastatic in 45 (39.5%) patients.  
tƻǘŜƴǘƛŀƭƭȅ ǎŀƭǾŀƎŜŀōƭŜ ǊŜŎǳǊǊŜƴŎŜ ƛŦ t{! Җн Ґ 59/104 (56.7%), and if PSA > 10 = 38%.  
Probability of recurrence being potentially salvageable declined with increasing PSA at scan (AUC = 0.68). 
Conclusion Early Ga68-PSMA PETCT for rising PSA after definitive prostate radiotherapy detected majority of recurrent lesions and identified  
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Anatomy 
5ŜƴƻǾƛƭƭŜǊΩǎ CŀǎŎƛŀ Ҧ when it is not atrophied in young men, compared to old, this is why there is a bigger gap between prostate and rectum in young men. 
Think: Green Montana: Veru-Montanam 
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Gross Specimen 

 
 

Li, BMC Urology 2021. 
 

Axial celloidin sections. a The axial section through the bladder prostatic groove. b The section through the upper and middle prostate. Note that the capsule and the 
levator fascia adhered together at lateral aspect of prostate (green arrow). c The section through the prostatic apex. d The section through the membranous urethra.  
 
Blue arrow indicated the position where DVC (dorsal vascular complex) and CS (cavernous supply, circled by white dots) were separated by posterolateral portion of 
SS (striated sphincter). This portion of SS was attached to the outlet of LAM (Levator ani muscle).  
 
Black (capsule), white (levator fascia), red (anterolateral branch prostatic artery in DVC) and yellow (nerves in DVC).  
 
White arrows showed fascia proper of rectum; yellow arrows indicated nerves in NVB; broad red arrow indicated posterior-lateral branch of prostatic artery in NVB; 
red arrow indicated middle rectal artery; the prostatic supply was circled by red dots; the rectal supply was circled by black dots. PNVB, pelvic neurovascular bundle; 
PF, pelvic fascia; SV, seminal vesicles; MR, mesorectum; CM, circular muscle of detrusor; DA, detrusor apron; PH, penile hilum; V (blue), veins in DVC; V (white), veins 
in NVB. 
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Staging:  AJCC 8th Edition  
 

Clinical staging Pathologic staging 

cTX Primary tumor cannot be assessed. NOTE: R1 = positive margins / residual disease. 

cT0 Primary tumor not found.   

cT1 No primary tumor found. pT1 Does not exist. 

     a Incidental histologic < 5% of resected tissue.    

     b Incidental histologic > 5% of resected tissue   

     c LŘŜƴǘƛŦȅ ōȅ ƴŜŜŘƭŜ ōƛƻǇǎȅ ōŜŎŀǳǎŜ t{! ҧΦ   

cT2 Tumor PALPABLE + confined within prostate. * , **  pT2 Organ confined. 

     a Tumor Җ ½ of 1 lobe.       a ¦ƴƛƭŀǘŜǊŀƭ Җ ѹ ƭƻōŜΦ 

     b Tumor > ½ of 1 lobe but not 2 lobes.        b ¦ƴƛƭŀǘŜǊŀƭ җ ѹ ƭƻōŜΦ  

     c Tumor in both lobes.          c Bilateral.  

cT3 Tumor extends through prostate capsule. pT3 Extraprostatic extension. 

     a Extracapsular extension.        a Extraprostatic extension or invasion into the bladder neck. 

     b Seminal vesicle invasion.        b Seminal vesicle invasion. 

cT4 Tumor is fixed or invades adjacent structures. pT4 Invades adjacent structures. 

* EXCEPTION: If extends into prostate apex or capsule, it is automatic T3. 
** MRI or biopsy (for example showing bilateral disease) does not upstage a non-palpable prostate CA to T2. 

 

Clinical staging Pathologic staging 

cNx Regional LN not assessed pNx Same. 

cN0 Negative pN0 Same. 

cN1 Metastasis in regional LN pN1 Same. 

 
o M0 ς none  ϝϝϝ/ƻƳƳƻƴ ƳŜǘ ǎƛǘŜǎΥ  [ǳƴƎΣ ƭƛǾŜǊΣ ōƻƴŜ ōǊŀƛƴΦ   ά[[..Φέ 
o M1 ς Distant mets       M1a: Nonregional LN.  M1b: Bone. M1c: Other sites. 

BATSON VENUS PLEXUS (Valve-less). 
 
 
FINAL STAGING: 
 

 
 
VERY IMPORTANT NOTE !!!!!!! 
N+ = Stage IV cancers  Prostate, Sarcoma, uveal melanoma, HCC 
Cancers w/o a T4 / Stg 4 Testicular M+ = IIIC (no Stage IV)  Vulvar No T4   
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STRATIFICATION 
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¢ǊŜŀǘƳŜƴǘ tŀǊŀŘƛƎƳ 

 

Hormone Categories 
o Bilateral orchiectomy  
o Estrogens  

Á Diethyl stilbestrol (DES)  
Á Estramustine - derivative of estradiol with nitrogen mustard, an alkylating agent with estrogen-induced specificity  

o Progestins  
Á Medroxyprogesterone acetate (Provera)  
Á Megestrol acetate (Megace) - synthetic progestin, able to lower testosterone and LH/FSH, and block binding of testosterone and 

dihydrotestosterone to androgen receptor  
 
 
 
Types of Hormones:  
 

1) GnRH agonists   leuprolide/leupron, LA Lupron/Eligard, Groserlin/Zoladex.       
50 ng/mL testosterone = castrate resistance. 
 олл ƛǎ άƴƻǊƳŀƭέ 
Leupron: 7.5 mg IM monthly, 22.5 mg IM every 3 months, 30 mg IM every 4 months, or 45 mg IM every 6 months. 

нύ рʰ ǊŜŘǳŎǘŀǎŜ ƛƴƘƛōƛǘƻǊ  όǎǘŜǊƻƛŘ ŀƴǘƛŀƴŘǊƻƎŜƴǎ άƴŀƳŜ ς(fin/dut)aster-idŜάύ   finasteride/proscar, dutasteride. 
3) Testosterone R antagonist  (non-steroidal antiandrogens):    flutamide/eulexin, bicalutamide/casodex, enzalutamide/xtandi.   
4) 17- -hhydroxylase inhibitor   abiraterone/Zytiga.       

Must give it with steroids: Give 5 mg prednisone to counteract effects. 
5) GnRH antagonist   degarelix/firmagon, relugolix 

 
 

GnRH agonists: 
o Initially bind and cause transient increase in LH, FSH and testosterone 
o GnRH receptors downregulated after approx 1 week 
o Testosterone reduced to castration levels after approx 3-4 weeks 
o Generally given with concurrent anti-androgen starting 1 week before and 2 weeks after 

 
 
 
 HERO Relugolix Trial 
 ҥwҦ 930 advanced prostate cancer, in a 2:1 ratio, | 1. relugolix (120 mg orally once daily) | 2. leuprolide (injections every 3 months) | for 48 weeks.  

1O sustained testosterone suppression to castrate levels (<50 ng per deciliter) through 48 weeks.  
2O noninferiority with respect to the primary end point, castrate levels of testosterone on day 4, and profound castrate levels (<20 ng per deciliter) on day 
15. Testosterone recovery was evaluated in a subgroup of patients. 
 
 Shore, NEJM 2020. 
 2-year maintenance of ŎŀǎǘǊŀǘƛƻƴ фсΦт҈ ǾǎΦ ууΦу҈Φ ҟ ƻŦ тΦф҈ ǎƘƻǿŜŘ ƴƻƴƛƴŦŜǊƛƻǊƛǘȅ and superiority of relugolix (P<0.001 for superiority).  

All other key secondary end points showed superiority of relugolix over leuprolide (P<0.001).  
Castrate levels of testosterone on day 4 was 56.0% vs. 0%.   
Subgroup of 184 patients followed for testosterone recovery, the mean testosterone levels 90 days after treatment discontinuation were 288.4 
ng per deciliter in the relugolix group and 58.6 ng per deciliter in the leuprolide group.  
Major adverse CV events was 2.9% vs. 6.2% (HR 0.46, SS; 95% CI, 0.24 to 0.88). 
CONCLUSIONS: In this trial involving men with advanced prostate cancer, relugolix achieved rapid, sustained suppression of testosterone levels 
that was superior to that with leuprolide, with a 54% lower risk of major adverse cardiovascular events.  
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Radiation 
 

Dosing 

 
 
 
Acceptable Range of Radiation Dose Options Note how much variability there can be! 
 
 
 

Regimen Sequencing WPRT LN+ Primary Notes 

Standard Sequential 
4500 (25 in 1.8) 
5040 (28 in 1.8) 

5940 (33 in 1.8) 
6480 (36 in 1.8) 

7920 (44 in 1.8) 
8100 (45 in 1.8) 

 

Hypofractionated SIB 
4680 (26 in 1.8) 
5040 (28 in 1.8) 

5720 (26 in 2.2) 
5936 (28 in 2.12) 

7020 (26 in 2.7) 
7000 (28 in 2.5) 

 

Salvage Sequential 5040 (28 in 1.8) 6480 (36 in 1.8) 7200 (40 in 1.8)  

Combined EBRT + BT 
I5w Ҧ 9.w¢ 
Sequential 

5040 (28 in 1.8) 
5940 (33 in 1.8) 
6480 (36 in 1.8) 

5940 (33 in 1.8) EQD2 (P+SV) 7940 cGy 

 
Please See:  2021 NRG Prostate WPRT -  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihms-1637222.pdf 
 
  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihms-1637222.pdf
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Brachytherapy 
 
General Rules of Thumb  
Resource: ABS Brachy Guidelines Yamada, 2012  
Ir192, 380 KeV, 73.8 Days half-life. 
HDR dose: җ 12 Gy/h 
 
Example of needle Placement (varies by cancer centers):  
13 needles (blue) placed equidistantly at periphery of prostate (red) 
to avoid hot spots and urethra (yellow). 
Needles 7-13 require advancement of stepper for insertion into the SVs. 
Needles 1-2 require cystoscopy to verify tenting of bladder. 
 
After removal of HDR catheter, irrigate bladder to remove blood clots.  
Perineal Pressure after HDR removal to prevent hematoma. 
Consider antibiotics after implant. 
 
For Combination BT+EBRT, HDR probably should be done first.  
Notes:  1. Ease of implanting SpaceOAR and Fiducials immediately after last BT. 
 2. If SpaceOAR is done before BT, the U.S. visualization and/or anatomy can be compromised when attempting HDR.  
 3. Patient preference as trials (e.g. THEPCA) show no difference in sequencing. 
 4. There are many published and acceptable fractionations for BT boost (see section below). 
 
 
Example (below) of an Excel HDR Template that is helpful for documentation.  
A similar worksheet is highly recommended for any brachytherapy center. 
Here, prostate Final (BT + EBRT) EQD2 Dose is 79.4 Gy. 
HDR Dose Constraints assume entire Bladder and Rectum Receive Full EBRT dose of 59.4 Gy (unlikely with SpaceOAR). 
Absolute Limit Allowed = D2cc Rectum (75) and Bladder (80) Ғ as Gyn. 
Secondary constraint to consider V75 < 1cc for bladder and rectum. 
Urethra stricter guidelines of DMax 120% Gy (many centers consider V125 < 1cc, V150 < 0cc). 
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Definitive 
 
Note: per RTOG 08-15 prostate starts 5 mm above GUD (which is the top of the urethrogram beak). 
 

 
 
SBRT GU005 
https://www.astro.org/ASTRO/media/ASTRO/AffiliatePages/arro/PDFs/ARROCase_ProstateSBRT.pdf 
 
 
 
IƛǎǘƻǊȅ ƻŦ άtǊƻȄƛƳŀƭ {± /¢±Φέ 

- RTOG 94-06 Phase II DE-RT study had a CD after 55.8 Gy to P+SV to final volume and dose. 
- RTOG 01-26 Phase III DE-RT study started with 3D-CRT plans, but decided to allow IMRT. 

o Should IMRT plans also include a similar CD, that would mean two IMRT plans and two QAs, which would be too much work in the early days. 
- YŜǎǘƛƴΩǎ ŀǊǘƛŎƭŜ όhttps://pubmed.ncbi.nlm.nih.gov/12377319/) was influential. 

o 85% patients would not have pathological SV involvement. 
o 1% of low-risk patients vs. 27% of high-risk patients had SV involvement. 

Á 1 HR feature = 15% risk of SV involvement 
Á 3 HR features = 58% risk of SV involvement. 

o If they did, half of them would be within the first 1cm. 
o In the entire population, 7% had SV involvement beyond 1.0 cm.  
o Approximate 1% risk of SV involvement beyond 2.0 cm or 60% of the SV.  

Á In addition, this risk was less than 4% for all subgroups, including high-risk patients. 
- Proximal SV CTV thus should be used in low-intermediate risk patients and should NOT be used for high-risk prostate cancer patients. 
 

 

  

https://pubmed.ncbi.nlm.nih.gov/12377319/
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Post-op 
 
NOTES: 
Borders: RTOG Consensus https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2847420/ 
 

Below the superior edge of the symphysis pubis 

Anterior Posterior edge of pubic bone  

Posterior Anterior rectal wall May need to be concave around lateral aspects 

Inferior 8-12 mm below VUA 
May include more if concern for apical margin. 
Can extend to slice above penile bulb if VUA not well visualized 

Lateral Levator ani muscles, obturator internus  

Above the superior edge of the symphysis pubis 

Anterior Posterior 1-2cm of bladder wall  

Posterior Mesorectal Fascia  

Superior 
Level of cut end of vas deferens or 3 cm above top 
of symphysis 

Vas may retract postoperatively, Include seminal vesicle remnants 
if pathologically involved 

Lateral Sacrorectogenitopubic fascia 
If concern about extraprostatic disease at base may extend to 
obturator internus 

 
Resource: Francophone Group of Urological Radiation Therapy  https://www.redjournal.org/article/S0360-3016(20)34498-9/fulltext 

 
  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2847420/
https://www.redjournal.org/article/S0360-3016(20)34498-9/fulltext
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Pelvic RT 
 

 
 
 
2021 NRG Prostate WPRT -  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihms-1637222.pdf 
 Notes:  Superior = Bifurcation of Common Iliacs (Generally L4/L5) 
  Inferior = Prevertebral, presacral, and posterior mesorectal nodes to the bottom of S3 (Fig. 3f). 
  Dose:  Prophylactic nodes: 45 to 50.4 Gy using conventional fractionation (same intact vs. post-op). 
   DǊƻǎǎ ƴƻŘŜǎΥ ά{ƘƻǳƭŘ ōŜ ǘǊŜŀǘŜŘ ŀǎ ƘƛƎƘ ŀǎ ŎƭƛƴƛŎŀƭƭȅ ŦŜŀǎƛōƭŜΦέ !Y! ǘƻ ǘƛǎsue (bowel generally) tolerances. 
 

 
    
 
Older Recommendations RTOG contouring AND Nancy Lee: Superior L5/S1 
RECALL Cervical = Start at L4/L5 (bifurcation of common iliac) and end at S2-S3. 
 
Pelvic LN Contouring Resource:  
https://www.redjournal.org/article/S0360-3016(20)34124-9/fulltext 
 
Wu, Adv Rad Onc 2022.  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihms-1637222.pdf 
If SIB LN boost, IGRT alignment to the fiducials (vs. bony pelvis) may Ҩ [b ǘǊŜŀǘƳŜƴǘ ŀŎŎǳǊŀŎȅΗ 
75 CBCTs evaluated from 15 patients with cLN+. 
Either SBRT 20% or VMAT 80% IMRT. 
41 LN targets evaluated.  
 
  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihms-1637222.pdf
https://www.redjournal.org/article/S0360-3016(20)34124-9/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihms-1637222.pdf
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SpaceOAR 
 
 Meta-Analysis SpaceOAR 

ҥaҦ 7 Studies = 1011 men (486 hydrogel spacer and 525 controls).  
Cochrane Central Register of Controlled Trials, MEDLINE, and Embase for articles published through September 2019. 
1O Rectal VтлΣ ŜŀǊƭȅ όҖо ƳƻƴǘƘǎύ ŀƴŘ ƭŀǘŜ όҔо ƳƻƴǘƘǎύ ǊŜŎǘŀƭ ǘƻȄƛŎ ŜŦŦŜŎǘǎΣ ŀƴŘ ŜŀǊƭȅ ŀƴŘ ƭŀǘŜ ŎƘŀƴƎŜǎ ƛƴ ōƻǿŜƭ-related quality of life on the Expanded 
Prostate Cancer Index Composite (minimal clinically important difference, 4 points). 

 
  Miller, JAMA Net 2020. FU 26 months.  
  Success rate of hydrogel spacer placement was 97.0%.  Weighted Mean Sep 11.2 mm. 

Procedural complications were mild and transient, occurring in 0% to 10% of patients. 
V70 rectal irritation 3.5% vs 10.4% (ƳŜŀƴ ŘƛŦŦŜǊŜƴŎŜΣ ҍсΦр҈Τ t Ґ ΦллмύΦ  
Early җ Dн wŜŎǘŀƭ !9 4.5% vs. 4.1% (RR 0.82; NS)  
Late җ Dн Rectal AE 1.5% vs 5.7% (RR лΦноΤ t Ґ ΦлрύΦ  
9ŀǊƭȅ C¦ ҟ in bowel-related QoL (ƳŜŀƴ ŘƛŦŦŜǊŜƴŎŜΣ лΦнΤ t Ґ Φфн ώн ǎǘǳŘƛŜǎϐύ NS. 
Late  C¦ ҟ in bowel-related QoL όƳŜŀƴ ŘƛŦŦŜǊŜƴŎŜΣ рΦпΤ t ғ Φллм ώн ǎǘǳŘƛŜǎϐύ benefiting SpaceOAR. 
Conclusions and Relevance For men receiving prostate radiotherapy, injection of a hydrogel spacer was safe, provided prostate-rectum 
separation sufficient to reduce v70 rectal irradiation, and was associated with fewer rectal toxic effects and higher bowel-related quality of life 
in late follow-up. 
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 Phase II SBRT + SpaceOAR 

Background: High-dose SABR for prostate cancer offers the radiobiologic potency of the most intensified radiation therapy regimens but was 
associated with >90% rates of ulceration of the anterior rectal wall on endoscopic assessment; this infrequently progressed to severe rectal 
toxicity in prior prospective series. A multi-institutional phase 2 prospective trial was conducted to assess whether placement of a perirectal 
hydrogel spacer would reduce acute periprostatic rectal ulcer events after high-dose (>40 Gy) SABR. 

 Prospective 44 men ǎǘŀƎŜ Җ¢нŎ, GG 1-3 PSA ƭŜǾŜƭ Җмр ƴƎκƳ[Σ AUA ҖмуΣ Prostate Җул Ŏc.  
All underwent perirectal hydrogel spacer placement Ҧ SABR of 45 Gy in 5 fractions QoD to the prostate only (PTV 3mm isotropic margin).  
Androgen deprivation was not allowed except for cytoreduction.  
The rectal wall was directly assessed by serial anoscopy during follow-up to determine whether the spacer would reduce acute periprostatic rectal ulcer 
events from >90% to <70% within 9 months of treatment. 

 
Folkert, IJROBP 2021. 
Acute periprostatic ulcers were observed in 6 of 42 patients (14.3%; P < .001) at a median of 2.9 months posttreatment (range, 1.7-5.6 months). 
All ulcers (grade 1, 5 ulcers; grade 2, 1 ulcer) resolved on repeat anoscopy within 8 months of incidence.  
¢ƘŜǊŜ ǿŜǊŜ ƴƻ ƎǊŀŘŜ җо ƭŀǘŜ ƎŀǎǘǊƻƛƴǘŜǎǘƛƴŀƭ ǘƻȄƛŎƛǘƛŜǎ. 
Late grade-2 gastrointestinal toxicities was 14.3%, with a prevalence at 3 years of 0%.  
No toxicities greater than grade 3 occurred in any domain.  
4-year BcF 93.8%.  
Conclusions Temporary hydrogel spacer placement before high-dose SABR treatment for localized prostate cancer and use of strict dose 
constraints are associated with a significant reduction in the incidence of rectal ulcer events compared with prior phase 1/2 trial results. 

 
  
 SpaceOAR Distribution and Rectal Dosimetry 
 RR 160 patients classified into 3 groups   

| 1. No spacer (group 1; n = 30) |  
| 2. spacer placed using conventional technique (group 2; n = 100) |  Ҧ ƴŜŜŘƭŜ ǘƛǇ ŀǘ midgland.  
| 3. spacer placed using new technique (group 3; n = 30) |  Ҧ ƴŜŜŘƭŜ ǘƻǇ at a level corresponding to a cranial:caudal ratio of 6:4 and as close to the 
prostate gland as possible (group 3). The separation effect was examined and compared among the groups. 

 
Fukumitsu, PRO 2022.  
Separation in group 2 > group 1 from base to the apex level of the prostate (4 mm) 
Separation in group 3 > group 2 from middle to the apex level of the prostate (4 mm).  
Conclusions 
The separation, spacer thickness, and rectal exclusion from the middle to the apex of the prostate and the laterality of the hydrogel spacer 
affected the reduction in the rectal dose. The rectal dose can be further reduced by implanting a spacer on the caudal and prostate side. 
Takeaway: Injections should be slightly caudal to the midgland prostate for maximum separation. 

 
 
 Iodinated SpaceOAR 
 RR 100 patients with prostate cancer receiving non-iodinated SpaceOARs (nI-SP, n=50) vs. Iodinated SpaceOARs (I-SP, n = 50).  
 Contoured and evaluated throughout treatment. 
 

Kamran, PRO 2021. 
HU were easily different 138 vs 12, (P < .001), allowing delineation on CT alone.  
Delineated volume volume 8.9 vs 10.6 mL, P < .001 Surface area (SA); 28 vs 35 cm2, (P < .001).  
Yet relative spacer position and prostate-rectal separation were similar (P = .79).  
No significant change in HU, volume, SA, or relative position of the I-SPs hydrogel occurred over courses of treatment (all P > .1).  
Dosimetric analysis concluded there were no significant changes in plan quality or robustness for I-SPs compared to nonI-SPs.  
The I-SP relative linear stopping power was 1.018, necessitating HU override for proton planning. 
Conclusions I-SPs provide a manifest CT contrast, allowing for delineation on planning CT alone with no magnetic resonance imaging necessary. 
I-SPs radiopacity, size, and relative position remained stable over courses of treatment from 28 to 44 fractions. No changes in plan quality or 
robustness were seen comparing I-SPs and nonI-SPs. 
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Surgery 
 
Pelvic Lymph Node Dissection: 

o Performed through open, laproscopic, or robotic technique. 
o An extended PLND (exPLND) will discover metastases approximately 2x as often as a limited PLND. Extended PLND provides more complete 

staging and may cure some men with microscopic metastases. \ extended PLND is preferred.  
Á exPLND includes removal of all node bound by the external iliac vein anteriorly, the pelvic sidewall laterally, the bladder wall 

ƳŜŘƛŀƭƭȅΣ ǘƘŜ ƅƻƻǊ ƻŦ ǘƘŜ ǇŜƭǾƛǎ ǇƻǎǘŜǊƛƻǊƭȅΣ /ƻƻǇŜǊΩǎ ƭƛƎŀƳŜƴǘ ŘƛǎǘŀƭƭȅΣ ŀƴŘ ǘƘŜ ƛƴǘŜǊƴŀƭ ƛƭƛŀŎ ŀǊǘŜǊȅ ǇǊƻȄƛƳŀƭƭȅΦ 
Á Can be excluded patients with < 2% predicated probability of nodal metastases by nomograms.  

Radical Prostatectomy: 
o !ǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ŎƭƛƴƛŎŀƭƭȅ ƭƻŎŀƭƛȊŜŘ ǇǊƻǎǘŀǘŜ ŎŀƴŎŜǊ ǘƘŀǘ Ŏŀƴ ōŜ ŎƻƳǇƭŜǘŜƭȅ ŜȄŎƛǎŜŘ Ҍ ƭƛŦŜ ŜȄǇŜŎǘŀƴŎȅ ƻŦ җ мл ȅŜŀǊǎΦ 
o High volume surgeons in high volume centers = better outcome. 
o In experienced hands, lap or RP = similar results to open surgery. 
o Blood loss can be substantial with RP, but can be reduced by careful control of the dorsal vein complex and periprostatic vessels. 
o ¦ǊƛƴŀǊȅ ƛƴŎƻƴǘƛƴŜƴŎŜ Ҩ ōȅ ǇǊŜǎŜǊǾŀǘƛƻƴ ƻŦ ǳǊŜǘƘǊŀl length beyond the apex at the prostate and avoiding damage to the distal sphincter 

ƳŜŎƘŀƴƛǎƳΦ .ƭŀŘŘŜǊ ƴŜŎƪ ǇǊŜǎŜǊǾŀǘƛƻƴ Ƴŀȅ ŘŜŎǊŜŀǎŜ ǘƘŜ Ǌƛǎƪ ƻŦ ƛƴŎƻƴǘƛƴŜƴŎŜΦ !ƴŀǎǘƻƳƻǘƛŎ ǎǘǊƛŎǘǳǊŜǎ ҧ Ǌƛǎƪ ƻŦ ƭƻƴƎ ǘŜǊƳ ƛƴŎƻƴǘinence. 
o Recovery of erectile function proportional to age at RP, preoperative erectile function, and preservation of cavernous nerves.  

Á Replacement of resected nerves with nerve grafts has not been shown to be beneficial.  
Á Early restoration of erections may improve late recovery. 

o  Salvage RP is an option for highly selected patients with local recurrence after EBRT, brachy, or cryotherapy. 
Á Morbidity (ie. incontinence. loss of erection, anastomotic stricture) is high. 
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Very Low Risk Disease:  Low risk + (T1c + PSA < 0.15 ng/dL/g, < 50% cores +, < 3 cores)  

 
 
 

 
 
 
 
 
 
 

Active Surveillance  
o Consists of DRE (q12 months) and PSA (q6 months) with routine repeat biopsy (q1 year) to rule out GS progression. 

Á Discontinue biopsy after age 75 years or when life expectancy < 10 years. 
o EPSTEIN CRITERIA of when you Ǝƻ ŦƻǊ !Φ{ΦΥ   t{! ŘŜƴǎƛǘȅ ғ лΦмр ƴƎκƳ[κƎΣ D{ Җ сΣ ғ о ŎƻǊŜǎ ƛƴǾƻƭǾŜŘΣ Җ рл҈ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ŀƴȅ ŎƻǊŜΦ 
o This is the very low risk stratification of NCCN. 

Á PSA doubling time is only useful in adjuvant setting. NOT RELIABLE IN ACTIVE SURVEILLANCE. 
o Advantages: avoids side effect from Tx. 
o Disadvantages: chance of missed opportunity for cure, risk of progression and or mets, next tx may have increased risk of side effects, increased 

anxiety, uncertain long-term natural history of prostate cancer. 
o Life expectancy can be estimated from www.ssa.gov. Adjust if best quartile of health + 50%, worst quartile ς рл҈Σ ƳƛŘŘƭŜ ƴƻ ɲΦ 
o 33% fail active surveillance and require TX. 
o PSA < 4: Velocity  > 0.35 ng/mL/year suggestive of prostate cancer 
o PSA 4-10: Velocity > 0.75 ng/mL/ year. 
o CǊŜŜ t{!Υ ғ нр҈ ǎǳƎƎŜǎǘƛǾŜΦ LŦ ƳŀƭƛƎƴŀƴŎȅΣ ƳƻǊŜ ҈ ƻŦ ǇŀǘƛŜƴǘΩǎ t{! ōƻǳƴŘ ŀƴŘ ǘƘǳǎ ƭŜǎǎ ŦǊŜŜ t{!Φ 

 
- Note: Previously, there was a treatment option called watchful waiting or expectant management. This was the idea that noncurative treatment would be 

offered at the time of progression and would consist of primarily of hormonal therapy to induce tumor regression and alleviate symptoms.  
o The goal of WW (NEVER standard of care anymore) is to avoid treatment.  
o The goal of AS is to individualize patient care and only treat men who will benefit. 
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SPCG-4 Swedish (Scandinavian) trialΦ ҥwҦ 695 patients with T1b-T2, PSA < 50, life exp > 10 yr.    6.6% were LN+.   AGE < 75 yo. 
T1c 12%, T2 76% = this is NOT the current population in post-PSA era. 
|  WW  |  RP + PLND   |  Progression for WW group defined as palpable ECE or symptoms of obstruction w/ voiding requiring intervention. 
Med fu = 10.8 yr. Hormone Tx - ŘƛǎŎǊŜǘƛƻƴ ƻŦ ǘƘŜ a5Φ [b ƳŜǘǎΣ ǿƘƛŎƘ ǇǊŜŎƭǳŘŜŘ ǎǳǊƎŜǊȅΣ ǿŜǊŜ ŦƻǳƴŘ ƛƴ ŦǊƻȊŜƴ ǎŜŎǘƛƻƴǎ Ҧ н3 men in the RP arm. 
 
 Bill-Axelson, NEJM 2014 

 

 18-year DSM 18-year DM 10-year OM 
(100% - OS%) 

Daily urinary leak ED Urinary 
obstruction 

WW 28.7% 38.3% 68.9% 11% 80% 40% 

RP + PLND 17.7% 26.1% 56.1% 41% 84% 29% 

P 0.001 < 0.001 < 0.001 SS ? SS 

 
CONCLUSIONS 
Extended follow-up confirmed a substantial reduction in mortality after radical prostatectomy; the number needed to treat to prevent one death 
continued to decrease when the treatment was modified according to age at diagnosis and tumor risk. A large proportion of long-term survivors in the 
watchful-waiting group have not required any palliative treatment. (Funded by the Swedish Cancer Society and others.) 
 
 
Sweden National Prostate Registry 
супф ŀƎŜ Җ тл ǇǊƻǎǘŀǘŜ ŎŀƴŎŜǊ Ŏ¢м-нΣ Җ DтΣ t{! Җ нл ŦǊom 1997-2002 Ҧ TX with A.S. OR Curative (RP, RT). 
2686 had low risk prostate cancer. 
 
 Stattin, J Natl Cancer Inst, 2010 

All Comers   10-year PaCSM 3.6% in the surveillance group and 2.7% in the curative intent group.  
Low-risk disease  10-year PaCSM 2.4% in the surveillance group and 0.7% in the curative intent group.  

10-year risk of dying competing causes 19.2% vs. 10.2%. 
Conclusion: A 10-year prostate cancer-specific mortality of 2.4% among patients with low-risk prostate cancer in the surveillance group 
indicates that surveillance may be a suitable treatment option for many patients with low-risk disease. 

 
 
 
Prostate Cancer Intervention Versus Observation Trial (PIVOT) 1994-2002. 730 men T1-T2NxM0. 40% low risk, 34% int risk, 21% high risk.  AGE < 75 
ҥwҦ   wt    μ    ²²Φ     In the AS group, definitive TX offered for patients with PSA doubling ǘƛƳŜ ғ о ȅŜŀǊǎΣ D{ ҧ ǘƻ җ пҌо ƻǊ ҧ ŎƭƛƴƛŎŀƭ ǇǊƻƎǊŜǎǎƛƻƴ. 
 
 Wilt, NEJM 2017. FU 12.7 years. 

All-cause mortality: 61.3% | 66.8% (p=0.06).    {¦.{9¢Υ wt Ҩ !/a ŦƻǊ ƛƴǘ Ǌƛǎƪ ǇŀǘƛŜƴǘǎΣ ōǳǘ bh¢ ƭƻǿ Ǌƛǎƪ ǇŀǘƛŜƴǘǎΦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 REDEEM TRIAL 

BACKGROUND: Safety and efficacy of dutasteride, a р -hreductase inhibitor, pCa with low-risk disease on active surveillance. 
ҥwҦ 5ƻǳōƭŜ .ƭƛƴŘ tƭŀŎŜōƻΦ 289 patients 48-82 yo GS 5-6 prostate cancer | 1. once-daily dutasteride 0·5 mg | 2. Placebo | .  
Participants were followed up for 3 years, with 12-core prostate biopsy samples obtained after 18 months and 3 years.  1O time to progression, defined as 
the number of days between the start of study treatment and the earlier of either pathological progresǎƛƻƴ όƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ җм ōƛƻǇǎȅ ŀǎǎŜǎǎƳŜƴǘ ŀŦǘŜǊ 
baseline) or therapeutic progression (start of medical therapy). This trial is registered with ClinicalTrials.gov, number NCT00363311. 
 

Fleshner, Lancet, 2012. 
Results: 3-year pathologic or therapeutic progression 38% vs. 48% (p=0·009).  
Tox: Incidence of adverse events same 24% vs. 15% NS (sexual adverse events or breast enlargement or tenderness). Eight (5%) men in the 
dutasteride group and seven (5%) controls had cardiovascular adverse events, but there were no prostate cancer-related deaths or instances of 
metastatic disease. 
INTERPRETATION: Dutasteride could provide a beneficial adjunct to active surveillance for men with low-risk prostate cancer. 
As of 2018, Finasteride is not FDA approved for prevention of prostate Ca. 

 
  
 



 

 

p
2
9
 

UK PROTECT 
ҥwҦ мспо ǇŀǘƛŜƴǘǎ ƭƻŎŀƭƛȊŜŘ ǇǊƻǎǘŀǘŜ ŎŀƴŎŜǊ μ м. Active Monitoring (PSA monitoring only) | 2. RP | 3. RT + ADT.  AGE 50-69 yo 
Median age 62. Median PSA 4.6. 77% GS 6      76% T1c.  RT 3DCRT 74 Gy. ADT 3-6 months concurrent and adjuvant. 
EITHER ARM Ҧ  1st ȅŜŀǊ ǉоƳƻ t{!Ҧ ǉс-12 months thereafter.  
!a !wa Ҧ LŦ t{! ҧ рл҈Σ ǘǊƛƎƎŜǊǎ ǊŜǾƛŜǿ ǘƻ ŎƻƴǘƛƴǳŜ !a ƻǊ Ǝƻ ǘƻ ¢ȄΦ 1O PCSS. 
 

Hamdy, NEJM 2016. 
In the AM arm, 54% received a radical treatment at 10 years. 
RP NNT = 27 and RT NNT = 33 to avoid 1 metastatic disease.    RP NNT = RT NNT = 9 to avoid 1 clinical progression. 
 
 

 5-year PCSS 10-year PCSS Clinical Progression per 
1000 Person years 

Met disease per 
1000 Person years 

All Cause Death per 
1000 Person years 

AM 99.4% 98.8% 22.9 6.3 10.9 

RP 100% 99% 8.9 2.4 10.1 

RT + ADT 100% 99.6% 9 3 10.3 

P NS NS < 0.001 0.004 NS 

 
CONCLUSIONS 
At a median of 10 years, prostate-cancerςspecific mortality was low irrespective of the treatment assigned, with no significant difference 
among treatments. Surgery and radiotherapy were associated with lower incidences of disease progression and metastases than was active 
monitoring.  
NOTE: ACM and PCSM were much lower in the this PROTECT trial than SPCG-4 or PIVOT. 

 
 

Donovan, NEJM 2016. Patient reported QOL of STUDY 
1643 men in the Prostate Testing for Cancer and Treatment (ProtecT) trial 
who completed questionnaires before diagnosis, at 6 and 12 months after 
randomization, and annually thereafter. Patients completed validated 
measures that assessed urinary, bowel, and sexual function and specific 
effects on quality of life, anxiety and depression, and general health. Cancer-
related quality of life was assessed at 5 years. Complete 6-year data were 
analyzed according to the intention-to-treat principle. 
Conclusion:  
Urinary Void = RT worst at 6 months, then normalize at 12. 
Urinary Incontinence = RP worse at all time points. 
Bowel = RT worst at 6 month, but at 12 mo. only proctitis (not diarrhea). 
Sexual = RP worst across all time points.  
NOTE: ALL RT patients got 4-6 months ADT. Could be due to ADT, which 
would account for the rapid improvement in AD immediately after 6 months. 
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Natural History: Johansson, NEJM 2004. 
Swedish subset analysis of 223 patients T0-2 started on WW. 
Most cancer had indolent course for first 15 years, but from 15-20 years there was substantial decrease in PFS, DMFS, CCS. 
Conclusion: Most early stage PC have indolent course, but aggressive metastatic disease may develop over long period of time. 
Take home point: very low risk distinction btw LE > 20 years, vs. 10-20 years in terms of preference for management. 
So if you live 10-20 years, go A.S. 
But if live > 20 years, go DEFINTIIVE TREATMENT. 
 
5ŀƭƭΩ9ǊŀΣ /ŀƴŎŜǊ нллуΦ ¦/{C Retrospective. 321 patients with low risk PCA, initially undergoing active surveillance. Initial mean PSA 6.5. 
AS Criteria: PSA <10 ng/ml, bx GS <=6, <33% bx cores, cT1-T2a. Surveillance: PSA and DRE q3-6 months, trans-rectal U/S q6-12 months, repeat prostate bx 
at 12-24 months. Disease progression: increase in re-bx GS, PSA velocity change >0.75 ng/ml 
Median F/U 3.6 years (1-17). Outcome: 120 pts (37%) had progression; 63 (38% of those undergoing bx) had higher grade on re-bx, 78 (26%) had high PSA 
velocity. 78 pts (24%) received treatment; 52 (16%) received treatment due to progression, 26 (8%) due to personal preference, without having 
progression. Treatment was at a median of 3 yrs after diagnosis. Freedom from treatment 85% at 2 yrs and 67% at 5 yrs. DSS 100%. 
Note: 2/3 of those with progression did not receive treatment. Also, 13% of those without progression were treated. 
Conclusion: Select individuals may be candidates for active surveillance 
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 V.A. Study African American vs. White Men 
 Retrospective 8726 Low-risk prostate cancer 2280 AA vs. (median age, 63.2 years) and 6446 non-Hispanic White men (median age, 65.5 years), 
 All Managed with A.S. 
 

Deka, JAMA Oncol 2020. 7.6 year 
  10-year CI of disease progression  рфΦф҈ Ǿǎ пуΦо҈ ό{{ t ғ Φллмύ 

10-year receipt of definitive treatment 54.8% vs 41.4% (SS t ғ Φллмύ  
10-year rate of metastasis  1.5% vs 1.4% (NS).  
10-year PCaSM    1.1% vs 1.0% (NS)  
10-year all-cause mortality  22.4% vs 23.5% (NS TREND, t Ґ лΦлфύΦ 
Conclusions and Relevance  In this retrospective cohort study of men with low-risk prostate cancer followed up for a median of 7.6 years, 
African American men, compared with non-Hispanic White men, had a statistically significant increased 10-year cumulative incidence of disease 
progression and definitive treatment, but not metastasis or prostate cancerςspecific mortality. Longer-term follow-up is needed to better 
assess the mortality risk. 

  
 

African American Retrospective PSAV (prostate specific antigen velocity) 
5296 men 3919 non-Hispanic White men (74.0%; mean [SD] age, 65.7 [5.8] years) and 1377 AA men (26.0%; mean [SD] age, 62.8 [6.6] years). 

 All Low-Risk Prostate Cancer.  
All underwent A.S. 

 White patients  OƭŘŜǊ όƳŜŀƴ ώ{5ϐ ŀƎŜΣ срΦт ώрΦуϐ ȅŜŀǊǎ Ǿǎ снΦу ώсΦсϐ ȅŜŀǊǎΤ t ғ ΦллмύΣ  
ҧ Ŏ¢ ǎǘŀƎŜ όǎǘŀƎŜ ¢нΣ слу ώмрΦр҈ϐ Ǿǎ ммм ώуΦм҈ϐΤ t ғ Φллмύ 
ҧ /ƘŀǊƭǎƻƴ /ƻƳƻǊōƛŘƛǘȅ LƴŘŜȄ ǎŎƻǊŜ όм ŀƴŘ җнΣ фмн ώноΦо҈ϐ Ǿǎ нто ώмфΦу҈ϐΤ t Ґ ΦллнύΣ  
ҧ aŜŘƛŀƴ ƛƴŎƻƳŜ όϷсл ллл ǘƻ җϷмлл лллΣ мнно ώомΦн҈ϐ Ǿǎ нун ώнлΦр҈ϐΤ t ғ ΦллмύΣ  
ҧ ƳŜŘƛŀƴ ƭŜǾŜƭ ƻŦ ŜŘǳŎŀǘƛƻƴ όнл҈ ǘƻ җол҈ ǿƛǘƘ ŎƻƭƭŜƎŜ ŘŜƎǊŜŜΣ ммфн ώолΦп҈ϐ Ǿǎ ооо ώнпΦн҈ϐΤ t ғ ΦллмύΦ 

 
 
 
 

Nelson, JAMA Netw Open 2021 
Gleason progression to җ GG2 occurred in 2062 patients (38.9%). 
DƭŜŀǎƻƴ ǇǊƻƎǊŜǎǎƛƻƴ ǘƻ җ GG3 occurred in 728 patients (13.7%).  
Fifty-four patients (1.0%) developed metastases. 
 
a±! Ҧ PSAV was SS associated with progression to GG2 (HR 
1.32), GG3 (HR 1.51), and mets (HR 1.38). 
 
Optimal PSAV thresholds that were associated with progression 
were significantly lower for African American patients (0.44 
ng/mL/y) compared with non-Hispanic White patients (1.18 
ng/mL/y). 
 
Conclusions and Relevance  This study suggests that PSAV is 
significantly associated with grade progression among patients 
with low-risk prostate cancer managed with active surveillance, 
but at lower values for African American patients compared with 
non-Hispanic White patients. These data suggest that serial PSA 
measures may potentially substitute for multiple prostate 
biopsies and that African American patients may merit increased 
frequency of PSA testing.  

 
 
 
 
 
 
 MRI in Lieu of Biopsy for A.S Study Ҧ !ƴǎΥ bƻΦ 
 ҥaҦ мр ǎǘǳŘƛŜǎ ǿƛǘƘ ннпл ǇŀǘƛŜƴǘǎΦ {ƛȄ ǳǎŜŘ tw9/L{9 ŎǊƛǘŜǊƛŀ ŀƴŘ ƴƛƴŜ ƛƴǎǘƛǘǳǘƛƻƴ-specific definitions of MRI progression.  

 
Rajwa, Euro Urol 2021. 
tƻƻƭŜŘ t/ŀ ǇǊƻƎǊŜǎǎƛƻƴ ǊŀǘŜΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ ƘƛǎǘƻƭƻƎƛŎŀƭ ǇǊƻƎǊŜǎǎƛƻƴ ǘƻ DƭŜŀǎƻƴ ƎǊŀŘŜ җнΣ ǿŀǎ нт҈Φ  
Pooled sensitivity and specificity were 0.59 (95% confidence interval [CI] 0.44ς0.73) and 0.75 (95% CI 0.66ς0.84) respectively.  
SS heterogeneity between included studies.  
Depend on PCa prog. prevalence, the pooled NPV for serial prostate MRI ranged from 0.81 (95% CI 0.73ς0.88) to 0.88 (95% CI 0.83ς0.93)  

pooled PPV ranged from 0.37 (95% CI 0.24ς0.54) to 0.50 (95% CI 0.36ς0.66).  
NS differences in the pooled sensitivity (p = 0.37) and specificity (p = 0.74) of PRECISE and institution-specific schemes. 
Conclusions Serial MRI still should not be considered a sole factor for excluding PCa progression during AS, and changes on MRI are not 
accurate enough to indicate PCa progression. There was a nonsignificant trend toward improved diagnostic estimates of PRECISE 
recommendations. These findings highlight the need to further define the optimal triggers and timing of biopsy during AS, as well as the need 
for optimizing the quality, interpretation, and reporting of serial prostate MRI. 
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Low Risk DiseaseΥ ¢мπ¢нŀΣ DǊŀŘŜ DǊƻǳǇ мΣ t{! ғ млΦ 

 

Survival by TX 
 

 

 
 

 
 
 

SEER Survival and Tx Selection Bias (TBS) 
 50,804 low-risk prostate cancer (cT1-¢нŀΣ t{! ғ млΣ ŀƴŘ D{ сύ ǎκǇ wtΣ ōǊŀŎƘȅ ό.¢ύΣ ƻǊ 9.w¢ ŦǊƻƳ нллр ǘƻ нлмрΦ  

The TSB effect was defined as the unadjusted 10-year OS difference between modalities that was not due to differences in PCSS.  
Propensity score matching was used to estimate the TSB effect on OS due to measured confounders (variables present in the database and associated with 
OS) and unmeasured confounders. 
FU 7.4 years 
 
 Miccio, Prostate Cancer +PDis 2020 
 10-year PCSS for the entire cohort was 99%.  

10-year OS  RP 92.9%  BT 83.6%  9.w¢ тсΦф҈  όǇ ғ лΦллмύΦ  
OS differences persisted after propensity score matching ƻŦ wt ǾǎΦ 9.w¢ όтΦп҈ύΣ wt ǾǎΦ .¢ όпΦс҈ύΣ ŀƴŘ .¢ ǾǎΦ 9.w¢ όоΦт҈ύ όŀƭƭ Ǉ ғ лΦллмύΦ  
Estimated 10-year OS due to TSB effect  15.0% for RP vs. EBRT (8.6% measured, 6.4% unmeasured) 

8.5% for RP vs. BT (4.8% measured, 3.7% unmeasured) 
6.5% for BT vs. EBRT (3.1% measured, 3.4% unmeasured). 

Conclusions Patients with low-risk prostate cancer selected for RP exhibited large OS differences despite similar PCSS compared to 
radiotherapy, suggesting OS differences are almost entirely driven by TSB. The quantities of these effects are important to consider when 
interpreting prostate cancer CER using national registries. 
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RP  
 

o Retropubic (> 90%) or Transperineal.  Laparoscopic, Robotic techniques have 
ǎƛƳƛƭŀǊ ƻǳǘŎƻƳŜ ŀƴŘ ҧ ǊŜŎƻǾŜǊȅ ŀƴŘ Ҩ ƘƻǎǇƛǘŀƭ ǎǘŀȅΦ 

o Pelvic Lymph Node Dissection ǇŜǊŦƻǊƳŜŘ ƻƴƭȅ ƛŦ ҧ risk of LN metastasis 
(Partin tables). Abort for +LN disease on frozen histology. 

o Biochemical failure less ambiguous, potential for salvage XRT 
  

o The entire prostate and seminal vesicles are removed through an incision in 
the abdomen.   Sometimes nearby lymph glands are also removed.   The 
urethra is joined to the bladder and a catheter is inserted to drain urine. 

Á Adv are pathological evaluation, especially of LN.  
Á Disadv are impotence, incontinence. bioc 

 
 
 
 
 
 Extent of Pelvic LN Dissection Study 
 ҥRҦ тлл ǎƛƴƎƭŜ-center randomized Prostatectomy + | 1. Limited PLND (ext iliac) | 2. Extended PLND (ext Iliac, obturator, hypogastric) |. 
 Median LN retrieved 12 vs. 14.  
 1O BcR 
 
  Touijer, Eur Urol Oncol 2021 Median FU 3.1 years. 

Corresponding rate of positive nodes was 12% vs. 14% (NS).  
Rate of biochemical recurrence (HR 1.04, NS)  
Rates for grade 2 and 3 complications were similar at 7.3% vs. 6.4%. 
There were no grade 4 or 5 complications. 
Conclusions Extended PLND did not improve freedom from biochemical recurrence over limited PLND for men with clinically localized prostate 
cancer. However, there were smaller than expected differences in nodal count and the rate of positive nodes between the two templates. A 
randomized trial comparing PLND to no node dissection is warranted. 

 
 Beta-Blocker Study 
 11,117 men s/p RT for Prostate CA (ie, no prior hormonal therapy, radiotherapy, or chemotherapy).  

Minimum progression-free follow-up of 6 months.  
Study with non-ǎŜƭŜŎǘƛǾŜ ʲ-Blockers (ns-BBs) 
 
 Sivanesan, JAMA Net Open 2022. 
 1622 (14.6%) later received treatment for cancer recurrence during a median follow-up of 4.3 years. 

Use of nsBBs at time of surgery among 209 patients Ґ {{ Ҩ risk of treatment for cancer recurrence (HR 0.64, t Ґ ΦлоύΦ  
No such association was observed for use of sBBs (HR лΦфсΤ t Ґ ΦснύΦ  
Subanalyses with (1) relaxed inclusion criteria allowing for inclusion also of patients with early progression (within 6 months) and (2) only the 
healthiest patients (Eastern Cooperative Oncology Group performance status of 0) supported the main findings. 
Conclusions and Relevance  In this cohort study, use of nsBB but not sBBs at the time of radical prostatectomy was associated with less 
treatment initiation for cancer recurrence. This finding, together with accumulated preclinical and clinical evidence, provides a foundation for  
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Dose Escalation Origins 
 

RTOG 75-06 originally established 70 Gy as the maximum tolerable dose, beyond which significant GI toxicity (diarrhea) developed. Treatment fields were 
generally 6x6 cm up to 11x11 cm "four-field box" determined by bony landmarks, and if necessary rectal contrast and foley catheter 
ҥwҦΦ рно ǇŀǘƛŜƴǘǎ ǿƛǘƘ ŎƭƛƴƛŎŀƭ {ǘŀƎŜ !н-B N+ or Stage C.   1.8-2.0 Gy/fx x5 days per week to 45-50 Gy either to whole pelvis or prostate only. 
|  1.  Pelvic RT 40-45 Gy + prostate boost 20-25 Gy (minimum 65 Gy)     |   2.  Pelvic + PA RT 40-45 Gy + prostate boost (minimum 65 Gy)   | 

 
Pilepich, IJROBP 1986. Median F/U 4.2 years.  Outcome: No difference between arms for DFS, DM, OS. 
Toxicity: Periaortic RT does not increase bowel injury. Prostate doses > 70 Gy result in increased bowel injury (20% vs 10% rectal bleed) but not 
bladder injury. Conclusion: No benefit to elective peri-aortic irradiation. 

 
Cooperberger, Cancer 2010.   Solo therapy trial of RT | surgery | ADT.     Retrospective 7538 men όŎƭƛƴƛŎŀƭ ǎǘŀƎŜ Җ¢оŀbлύ with local disease 
ŀƴŀƭȅȊŜŘ Ҧ ǳƴŘŜǊǿŜƴǘ R, received EBRT, or received primary ADT. At least 6 mo. f/u recorded. 
HR for CSM relative to RP was     2.21 for RT    and     3.22 for ADT. !ōǎƻƭǳǘŜ ɲ ōκǘ wt ŀƴŘ w¢ ǿŜǊŜ Ҩ ŀǘ ƭƻǿ Ǌƛǎƪ ōǳǘ ҧҧҧ ŦƻǊ ƛƴǘΦ ŀƴŘ ƘƛƎƘ ǊƛǎƪΦ 
 
 

MAJOR STUDIES 
 

Institution Stage Dose (Gy) 5-year Outcome Grade 3 Toxicity 

UK MRC ADT-RT 01 
Dealaney 

T1b-T3a 64 vs 74 NED 60% vs 71% (SS) GI 6% vs 10% 
GU 2% vs 4% 

Dutch CKVO96-10 
Peeters 

T1b-T4 68 vs 78 NED 54% vs 64% (SS) GI 4% vs 5% (NS) 
GU 12% vs 13% (NS) 

PROG 95-09 
(1996-1999) 

T1b-T2b 70.2 vs 79.2 NED 79% vs 91% (SS) GI 1% vs 1% (NS) 
GU 1% vs 2% (NS) 

MD Anderson 
Pollack 

T1-T3 70 vs 78 FFF 59% vs 78% (SS) GI 1% vs 7% (SS) 
GU 5% vs 4% (NS) 

Ontario LDR Boost 
(1992-1997) 

T2-T3 66 vs 75 FFP 39% vs 71% (SS) GI 2% vs 4% (NS) 
GU 4% vs. 14% (NS) 

Harvard Proton Boost 
Zietman 

T3-T4 
N0-2 

67.2 vs 75.6 LC 92% vs 80% (NS) GI bleeding 15% vs 32% (NS) 
GU stricture 8% vs 19% (NS) 

 
MD Anderson. ҥwҦ олм ǇŀǘƛŜƴǘǎΦ {ǘŀƎŜ ¢мō - T3 (20%) EBRT.  Low (20%), int (45%), high (35%).   D{ җ у όму҈ύΦ  μ ту Dȅ μ тл Dȅ  μΦ  

NOTE: this was prescribed to isocenter. We do it now to volume. \ ǇǊƻǎǘŀǘŜ ŘƛŘƴΩǘ ƎŜǘ ŀƭƭ ту DȅΣ ǊŜŀƭƭȅ ƛǘ ǿŀǎ ƭƛƪŜ тс ƻǊ тр DȅΦ 
Both were 4 field technique to 46 Gy. THEN 70 Gy arm used smaller 4 field box. The 78 Gy arm used 6 fields conformal boost.  

 
Pollack, JCO 2010. Kuban, IJROBP 2008   
The median follow-up 8.7 years. Results: 8 yr freedom from biochem or clinic failure (FFF),  all patients  78% | 59% | SS.    
First stratification: If PSA > 10, 78% | 39% | SS.  
Second stratification: Low risk 88 Ǿǎ соΧ  ƛƴǘŜǊƳŜŘƛŀǘŜ Ǌƛǎƪ ус Ǿǎ тс όǇǊƻōŀōƭȅ ƴƻǘ ŜƴƻǳƎƘ ǘƛƳŜύΧΧΦIƛƎƘ Ǌƛǎƪ  со҈ Ǿǎ нс҈Φ CCC ŀƭƭ ƻǾŜǊ у ȅŜŀǊǎΦ 
/ƭƛƴƛŎŀƭ ŦŀƛƭǳǊŜ ǊŀǘŜ Ҩ ƛƴ ǘƘŜ ту-Gy arm as well | 7% | 15% |  SS.    2x patients either died of CA or currently alive with CA in the 70-Gy arm.  
ToxicityΥ DL ǘƻȄƛŎƛǘȅ җ н Ґ ǘǿƛŎŜ ŀǎ ƻŦǘŜƴ ƛƴ ǘƘŜ ƘƛƎƘ ŘƻǎŜ ǇŀǘƛŜƴǘǎ нс҈ μ мо҈ ό{{ύΣ ŀƭǘƘƻǳƎƘ ƎŜƴƛǘƻǳǊƛƴŀǊȅ ǘƻȄƛŎƛǘȅ җ н ǿŀǎ ƭŜǎǎ у҈  μ мо҈ όb{ύΦ 
{ƛƎƴƛŦƛŎŀƴǘƭȅ ƘƛƎƘŜǊ ƭŀǘŜ ǊŜŎǘŀƭ ǘƻȄƛŎƛǘƛŜǎ όҗ ƎǊŀŘŜ нύ related to rectal volume ( > 25% vs <  25%). 
Conclusion: Dose escalation improved PSA and clinical control, particularly if PSA >10 ng/ml. 

 

 8-year FFF 8-yr FFF  
PSA >10 

8-year FFF 
PSA < 10 

FFF Low R FFF Int R FFF High R 8-year 
clinical LC 

8-yr FF 
Distant met 

8-year 
FFDM HighR 

8-year OS 

78 Gy 78% 78% 78% 88% 86% 63% 93% 99% 96% 78% 

70 Gy 59% 39% 66% 63% 76% 26% 85% 95% 83% 79% 

 SS SS - SS - SS SS - SS - 

  
 
 
Pasalic, IJROBP 2019. LONG TERM 14.3 yr. 
15-year BcF 12% vs. 18.9% (P = 0.042). 
15-year DM 1.1% vs. 3.4% (P = 0.018).  
15-year PCaSM 3.2% vs. 6.2% (P = .045).  
15-year OS NS. 
15-year rate salvage 21.9% vs. 38.7% (P = 0.002).  
15-year rate 2O malignancy = 2.3% (NS).  
1 bladder, 6 rectal within the RT field. 
Conclusions: Sustained ҧ .ŎC ŀƴŘ Ҩ {ŀƭǾŀƎŜΦ 
NS OS. Long Term Data = low 2O cancers. 
 
NOTE: Sub-group analysis = NS CI of BcF or clinical F in patients with low risk (P=0.064), intermediate risk (P=0.344) and high risk (P=0.223). 
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Harvard Proton (PROG 95-09). ҥwҦ плл ǇŀǘƛŜƴǘǎΦ {tage T1b-T2b, PSA <15 ng/mL (median PSA 6.3); 75% GS <7. Low risk 58%, intermediate 37%.  
μ    мΦ  tǊƻǘƻƴ ōƻƻǎǘ мфΦуκмм Dȅ9 Ҧ ǇƘƻǘƻƴǎ рлΦпκну    όǘƻǘŀƭ Ґ тлΦнύ     μ   нΦ tǊƻǘƻƴ ōƻƻǎǘ нуΦуκмс Ҧ ǇƘƻǘƻƴǎ рлΦпκнуΦ   όǘotal = 79.2)   |    
Proton CTV = prostate + 5 mm margin. PTV = CTV + 7-10 mm. Loma Linda used opposed lateral beams, 250 MeV protons; Harvard used perineal 
boost, 160 MeV protons. Rectal Lucite probe, inflated 25-50 mL saline. Photons = 4F plan, photon CTV = prostate + 10 mm margin. No hormones. 
 
 Zietman, JCO 2010. 

Outcome: 10-year ASTRO (backdating)    
ōtC{ Ҩ су҈   ǾǎΦ  ҧ уо҈ ό{{ύΦ      For low-risk disease 72% vs 93% (SS); for intermediate-risk 58% vs. 70% (p=0.06).      
No difference in OS (78% vs 83%). 
Started salvage hormones 6% vs 11% (SS). 
Toxicity: Late Grade 2+ low-dose 29% vs. high-dose 39% (SS); Grade 3+ 2% in both arms (NS) 
Conclusion: Long-term advantage for high dose in low/intermediate risk PCA patients, with comparable Grade 3 toxicity. 

 
 Talcott, JAMA 2010. Patient survey. 280 patients (83% of surviving cohort). Median F/U 9.4 years. 

Outcome: No difference in urinaty obstruction/irritation, urinary incontinence, bowel problems, sexual dysfunction, and most other outcomes. 
Patients receiving standard dose had less confidence that their dose was under control (76% vs 86%, SS). Many patients reported their function 
as normal, despite substantial symptoms. 
Conclusion: Higher dose not associated with increase in patient-reported symptoms 

 
  Nguyen, IJROBP 2010.   Rectal dose volume and GI QoL. 
  ¢ǊŜƴŘ ǘƻǿŀǊŘ ŀƴ ŀǎǎƻŎƛŀǘƛƻƴ ōŜǘǿŜŜƴ ҧ ƭƻƴƎ-term GI dysfunction and higher V60, V65, V70, and V75.  

There was no difference in long-term GI dysfunction between men on the conventional vs. high-dose arms (p = 0.49). 
 
 

Peeters, JCO 2006 (Dutch CKVO 96-млύΦ  ҥwҦ ссп ǇŀǘƛŜƴǘǎ T1b-T4, with PSA < 60 (excluded many 
low risk: T1a, T1b-Ŏ ǿƛǘƘ D{ ғ р ŀƴŘ t{! ҖпΤ ![{h ǇbҌύΦ μ    мΦ суκоп Dȅ   μ    нΦ  туκоф Dȅ   μΦ     
Both 3D-CRT.      CTV = prostate ± SV (depending on risk group); PTV = 1.0 cm margin to 68 Gy, then 
0.5 mm and 0 mm posteriorly. Prescription dose was to the isocenter. Stratified by risk group.  
 
Hormonal therapy in 22% patients. Note:  HT was allowed but not recommended until ongoing 
studies had defined groups that benefit from HT. Its prescription was left at the discretion of the 
treating physician. 
 

 
Outcome: р ȅǊ CC{ ҧ сп҈ Ǿǎ Ҩ рп҈ ό{{ύ. Clinical fail both groups 76% (NS), OS 82% vs. 83% (NS). 
Toxicity: GI Grade 2+ high-dose 32% vs. low-dose 27% (NS), GI Grade 3+ 5% vs. 4% (NS).  
GU Grade 2+ 39% vs. 41% (NS), GU Grade 3+ 13% vs. 12% (NS). 
Conclusion: Significantly improved FFF, with comparable toxicity.  

LƴǘŜǊƳŜŘƛŀǘŜ Ǌƛǎƪ ǊŜǎǇƻƴŘŜŘ ōŜǎǘ ό{ŜŜ ŎƘŀǊǘ ҥύΦ 
 
 
        Your acute GU toxicities are predicted by baseline AUA. 
        Your late GU toixicity predicted by bladder neck in trigone > 80 
Gy. 

 
 
 
 
 
 
 
 

Michalski, IJROBP 2012. (RTOG 94-02).  ҥwҦ млрр ƳŜƴΦ о5 /ƻƴŦƻǊƳŀƭΦ  
3 initial patient groups, then opened to 5.  
|   1.    T1-T2, (low risk of SV)    Ҧ ¢· ǇǊƻǎǘŀǘŜ ƻƴƭȅ      |     
|   2.    T1-¢нΣ όҔмр҈ ƻŦ {± ƛƴǾƻƭǾŜƳŜƴǘύ Ҧ ¢· ǇǊƻǎǘŀǘŜ Ҍ {±    Ҧ  ǇǊƻǎǘŀǘŜ ōƻƻǎǘ     |  
|   3.    T3              Ҧ ¢· ǇǊƻǎǘŀǘŜ Ҍ {±Φ     |      
Doses: 68.4 Gy (1.8 Gy/fx; level I), 73.8 Gy (1.8 Gy/fx; level II), 79.2 Gy (1.8 Gy/fx; level III), 74 
Gy (2 Gy/fx;level IV), 78 Gy (2 Gy/fx; level V).  
PTV margins 5-10 mm.  No Group 3 in Levels III-V. 
 
Biochemical disease-free survival, all patients ҦΦ 
 
 

Gleason Score Differentiation 

Treatment Group 

T1b, T1c, T2a T2b, T3a T3b, T4 

iPSA 0-п ˃Ǝκ[ 4-10  10-20  20-60  0-60  0-60 

2-4 Good I I I II III IV 

5-7 Moderate I II II III III IV 

8-10 Poor II III III III III IV 

Dose level Risk Group n 5-year  10-year  

68.4 Gy 

Low 55 57 26 

Intermediate 37 46 25 

High 16 50 21 

73.8 Gy 

Low 91 59 37 

Intermediate 75 52 34 

High 134 34 23 

79.2 Gy 

Low 85 52 48 

Intermediate 54 54 42 

High 28 46 16 

74 Gy 

Low 92 64 45 

Intermediate 109 56 31 

High 55 34 13 

78 Gy 

Low 80 75 61 

Intermediate 109 63 45 

High 31 61 50 
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UK MRC _ADT _ RT01 (The ONLY one here to use ADT).       There will be others see below. 
ҥwҦ ¢мō-T3a, N0, M0 with PSA < 50 ng/mL.  
| 1. 64 Gy in 32 fractions | 2. 74 Gy in 37 fractions (dose escalation) |. All patients received neoadjuvant ADT 3-с ƳƻƴǘƘǎ ōŜŦƻǊŜ 9.w¢ Ҧ ŜƴŘ 9.w¢Φ  
The coprimary outcome measures were biochemical progression-free survival and overall survival. All analyses were done on an intention-to-treat basis.  
 
 Dearnaley, Lancet 2014.  

10-year OS 71% both (NS).   10-year bPFS 43% vs. 55% (SS).  
INTERPRETATION: At a median follow-up of 10 years, escalated-dose conformal radiotherapy with neoadjuvant androgen deprivation therapy 
showed an advantage in biochemical progression-free survival, but this advantage did not translate into an improvement in overall survival. 
These efficacy data for escalated-dose treatment must be weighed against the increase in acute and late toxicities associated with the escalated 
dose and emphasise the importance of use of appropriate modern radiotherapy methods to reduce side-effects. 
 
Kupelian, IJROBP 2004. 2991 T1-н ǇŀǘƛŜƴǘǎ ŀǘ //C ƻǊ a{YΦ bŜƻŀŘƧǳǾŀƴǘ !5¢ Җ с ƳƻΦ ƎƛǾŜƴ ƛƴ снн ŎŀǎŜǎ όнм҈ύΦ bƻ ŀŘƧǳǾŀƴǘ ǘƘŜǊŀǇȅ ǿŀǎ ƎƛǾŜƴ 
ŀŦǘŜǊ ƭƻŎŀƭ ǘƘŜǊŀǇȅΦ wt ŦƻǊ млоп όор҈ύΣ 9.w¢ ғ тн ŦƻǊ пуп όмс҈ύΣ 9.w¢ җ тн ŦƻǊ олм όмл҈ύΣ tL (permanent seed implantation) for 950 (32%), and 
COMB (combined seed/EBRT) for 222 (7%).   
 
The median RT doses in EBRT <72 and EBRT җ 72 was 68.4 and 78.0 Gy, respectively. The median f/u 56 mo (range 12-145).  
Biochemical relapse was defined as PSA levels >0.2 for RP cases and 3 consecutive ҧ PSA for all other cases.  
A multivariate analysis for factors affecting the bRFS rates was performed using the following variables: clinical T stage, iPSA, bGS, androgen 
deprivation, year of treatment, and treatment modality. The multivariate analysis was repeated excluding the EBRT <72 cases. 

 
Results: Multivariate analysis showed iPSA (p <0.001), bGS (p 
<0.001), year of therapy (p <0.001), and treatment modality (p 
<0.001) to be independent predictors of relapse. Because EBRT <72 
cases had distinctly worse outcomes, the analysis was repeated 
after excluding these cases to discern any differences among the 
other modalities. The multivariate analysis excluding the EBRT <72 cases revealed iPSA (p <0.001), bGS (p <0.001), and year of therapy (p = 
0.001) to be the only independent predictors of relapse. Treatment modality (p = 0.95), clinical T stage (p = 0.09), and androgen deprivation (p = 
0.56) were not independent predictors for failure. 
 
Conclusions: The biochemical failure rates were similar among PI, high-dose EBRT, COMB, and RP for localized prostate cancer. The outcomes 
were significantly worse for low-dose (<72 Gy) EBRT. 

 
 

Zelefsky, Urology 2008.  Dose Escalation Biopsy results. 
RR 339 patients 10 years after the completion of RT and 6.25 years after posttreatment biopsy. 
RESULTS: 
Overall biopsy positive 32%, severe treatment effect 21% and negative 47%. A higher radiation dose in the intermediate and high risk 
subgroups was associated with a lower incidence of positive biopsy. Of patients at intermediate risk who received a dose of 75.6 or greater 24% 
had a positive biopsy compared to 42% who received 70.2 Gy or less (p = 0.03).  
 
tƻǎƛǘƛǾŜ .ƛƻǇǎƛŜǎΥ Җ тлΦн Dȅ 51%, 75.6 Gy 33%, and җ 81 Gy 15%. (p = 0.05).  
Short course neoadjuvant ADT Ҩ Ҍ ōƛƻǇǎȅ ŦǊƻƳ мс҈ ǘƻ 42% (p <0.0001).  
MVA biochemical failure posttreatment biopsy status (positive vs severe treatment effect or negative p <0.001), pretreatment prostate specific 
antigen (p = 0.05) and clinical T stage (p = 0.09). Similarly multivariate analysis revealed that a positive posttreatment biopsy was one of the 
strongest predictors of distant metastasis and prostate cancer death in this cohort of patients. 
CONCLUSIONS: 
As assessed by posttreatment prostate biopsies, local control is improved with higher radiation doses. Long-term biochemical outcomes in 
patients with posttreatment biopsies demonstrating severe treatment effect changes were not different than those in patients with negative 
biopsies. We also noted that local tumor control was associated with a decrease in distant metastases and prostate cancer mortality, further 
highlighting the importance of achieving optimal tumor control in patients with clinically localized disease. 

 
 
 
 
  

 RP EBRT < 72 9.w¢ җ тн Seeds Combo 

5-year bRFS 81 51 81 83 77 

7-year bRFS 76 48 81 75 77 
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Dose Escalation Contemporary 
  

Dose Ceiling Metaanalysis 
 ҥMҦ мп ǊŀƴŘƻƳƛȊŜŘ ǘǊƛŀƭǎ ƛƴŎƭǳŘƛƴƎ моΣоуп ǇŀǘƛŜƴǘǎ ȅƛŜƭŘŜŘ ŀ ōŜǎǘ ŜǎǘƛƳŀǘŜ ƻŦ ʰκʲ Ґ мΦс Dȅ ǿƛǘƘ ƘƛƎƘƭȅ SS heterogeneity (I2 = 70%, P = .0005).  

Further analysis indicated an association between increasing dose per fraction in the experimental arm and increasƛƴƎ ʰκʲ Ǌŀǘƛƻ όǎƭƻǇŜΣ лΦс Dȅ ƛƴŎǊŜŀǎŜ ƛƴ 
ʰκʲ ǇŜǊ Dȅ ƛƴŎǊŜŀǎŜ ƛƴ ŦǊŀŎǘƛƻƴ ǎƛȊŜΤ t Ґ ΦлмтύΦ ¢Ƙƛǎ ŘŜǾƛŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ƭƛƴŜŀǊ ǉǳŀŘǊŀǘƛŎ ƳƻŘŜƭ ŎƻǳƭŘΣ ƘƻǿŜǾŜǊΣ ŀƭǎƻ ōŜ ŜȄǇƭŀined by biochemical control 
maxing out at doses above approximately 80 Gy. 
Conclusions 
Biochemical control data from randomized controlled trials of dose-per-fraction escalation in prostate cancer radiation therapy are inconsistent with the 
presence of a constant fractionation sensitivity in the linear-quadratic model and/or a monotonic dose response for biochemical control beyond 80 Gy 
equivalent dose. These observations have a potential effect on the optimal doses in future trials and the interpretation of ongoing trials of 
ultrahypofractionation. 
 

 
MSK 81 Gy Long Term Data 
561 Single Institution with prostate contained disease (1. low, 2. fav-int, 3. unfav-int) treated with 81 Gy to PTV. 

 
Zelefsky, J Urol 2006. 
By ASTRO (old 3 consecutive rise)  8-year PSA RFS 1. 85% vs. 2. 76% vs. 3. 72% (SS),  
By Houston (Nadir+2)   8-year PSA RFS 1. 89% vs. 2. 78% vs. 3. 67% (SS), 
8-year G2 rectal bleeding was 1.6%.  8-year G3 0.1% (n=3) Ҧ requiring either transfusions or laser cauterization procedure. No G4.  
8-year G2 urethral stricture 9%   8-year G3 3%.  
Among patients who were potent before intensity modulated radiation therapy, erectile dysfunction developed in 49%.  
8-year CSS 100%, 96% and 84%, respectively. 
Conclusions: These long-term results confirm our previous observations regarding the safety of high dose intensity modulated radiation 
therapy for clinically localized prostate cancer. Despite the application of high radiation doses, the incidence of rectal bleeding at 8 years was 
less than 2%. Despite the increased conformality of the dose distribution associated with intensity modulated radiation therapy, excellent long-
term tumor control outcomes were achieved. 
 
Alicikus, Cancer 2011 
10-year PSA RFS 81%, 78%, 62%. 
10-year MetFS 100%, 94%, 90%. 10-year CSS 100%, 97%, and 86%, respectively.  
10-year G2-3 late GU 11% and 5%, respectively 10-year G2-3 late GI 2% and 1%, respectively. No grade 4 toxicities were observed. 
Conclusions: To the authors' knowledge, this report represents the longest followed cohort of patients who received high-dose radiation levels 
of 81 Gy using IMRT for localized prostate cancer. The findings indicated that high-dose IMRT is well tolerated and is associated with excellent 
long-term tumor-control outcomes in patients with localized prostate cancer. 

 
Weg, Adv. Rad Oncol 2019. 15-year Side Effects 
301 patients Ҧ 81 Gy (n = 269, 89%) or 86.4 Gy (n = 32, 11%).  
29% low risk (LR), 49% intermediate risk (IR), and 22% high risk (HR).  
 
 Late G3 DL Ҧ 3 patients (1.0%). No grade 4 GI toxicity events 
occurred.  
Median time from w¢ Ҧ late G3 GI toxicity = 2.9 years.  
One event occurred after 10 years.  
 
Late G3 D¦ Ҧ с ǇŀǘƛŜƴǘǎ όн҈ύΦ  G4 GU toxicity 1 (0.3%).  
Median time ŦǊƻƳ w¢ Ҧ late җ Dо GU = 5.5 years.   
Two events occurred after 10 years.  
 
In addition, 38 (12.6%) developed second primary malignancies 
(SPMs), 8 of which were in-field malignancies.  
Median time from w¢ Ҧ all SPM and in-field SPM was 10 years.  
 
15-year RFS   76% LR vs. 65% IR vs. 55% HR.  
15-year DMFS   88% LR vs. 75% IR vs. 63% HR.  
15-year PCaSM  1.9% LR vs. 7.1% IR vs 12.2% HR. 
 
Conclusions This report represents the longest follow-up data set to 
our knowledge of patients treated with high-dose IMRT for PC. Our 
findings indicate that it is well tolerated with 1.0% and 2.3% incidence 
of long-term grade 3+ GI and GU toxicity, respectively. The cohort had 
excellent PC-specific survival. 
 
NOTE: Dose constraints included that no more than 30% of the rectal 
wall volume should receive >75.6 Gy (V75.6 Gy <30) and that no more 
than 53% of the rectal and bladder walls should receive >47 Gy 
(V47 <53). In the overlap region between the PTV and these critical 
organs, the constraint was set at 88% of the prescription dose for the 
rectum and at 98% for the bladder. 








































































































































































