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Goals 

 Review the basics of prostate anatomy and 
function 

 Discuss BPH and etiology and management 
of lower urinary tract symptoms (LUTS) 

 Discuss prostate cancer screening and 
management 

 Answer your questions! 
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Case 1 

• 68 year old retired teacher with urinary frequency, urgency 
and nocturia x 4. 

• He has had these symptoms for more than 3 years, but he 
thought it is normal, since his friends also complain of the 
same symptoms.  

• Presently, symptoms worsened to the point that it affected 
his activities of daily living 



Case 1 
(continued) 

• He has no significant past medical history 
• He has no history of trauma or sexually transmitted 

diseases 
• Social History: 

• Married 
• Two children 
• Drinks 2 glasses of wine/day 
• Quit smoking 15 years ago after 30 pack year smoking 

• Family History: 
• No family history of prostate cancer 
 



Anatomy 

• Prostate is a chestnut 
shape/size structure, 
located in front of the 
rectum, just below the 
bladder.  It surrounds 
the last segment of 
male urethra:  

    the prostatic urethra. 



Campbell-Walsh Urology, 2007 

Anatomy 



Prostate Structure 

• Epithelial Cells  
– Glandular epithelial cells 
– Basal Cells 
– Neuroendocrine cells 

• Stromal Cells (30%) 
– Fibroblasts 
– Smooth muscle cells 

• Stroma and tissue matrix.  

– A biologic scaffolding 
or residual skeletal 
structure that 
organizes and locates 
cells 
 



Normal Prostate Anatomy 
 

Bladder 

Urethra 
Prostate 



Prostate Exam 

Constricted Urethra 

BPH 
growth 

Bladder 

• Prostate is non 
nodular, non 
tender 
 

• Prostate is 
measured to 
be 3.5 x 4 cm 



Epidemiology 

• Urologic Diseases in America BPH* project suggests: 
 Progressive increase in prevalence of moderate-to-severe 
lower urinary tract symptoms, rising to nearly 50% by the 
eight decade 
 

 
• 90% of men have some type of lower urinary tract 

symptoms between 45-80 years of age 

*BPH=Benign prostatic hyperplasia 



Lower urinary tract symptoms – A constellation of voiding 
and storage symptoms 

Storage symptoms Voiding symptoms Post-micturition 

Urgency Hesitancy Post-void dribble 

Frequency Poor flow Sensation of 
incomplete emptying 

Nocturia Intermittency 

Incontinence Straining 

Other incontinence Terminal dribble 
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Benign Prostatic Hyperplasia 
Pathophysiology 

Increased Urethral resistance  
(voiding symptoms) 

Slow stream 

Dribbling 

Hesitancy 

Frequency Urgency Nocturia 

•Not all urinary symptoms are related to BPH 

Obstruction-induced detrusor changes 
(Storage symptoms) 



• History: 
– Nature and duration of LUTS 

• Frequency 
• Urgency 
• Hesitancy 
• Intermittency 
• Weak stream 
• Straining 
• Incomplete emptying 
• Incontinence 
• Nocturia 

– Timing of symptoms 
– Dietary – caffiene, EtOH, fluid intake 
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AUA-7 Symptom Index for Benign 
Prostatic Hyperplasia 

Straining 

Nocturia 

Bladder Emptying 

Frequency 

Urgency 

Decreased flow 

Intermittency 



Lower urinary tract 
symptom evaluation 

• H & P 
– Body mass index, Obesity? 
– Supra-pubic distension, dullness in percussion 
– External Genitalia 
– Rectal exam 

• Symptom questionnaire 
• U/A 
• Serum  

– Creatinine? 
– PSA 

 Optional: 
– Ultrasound estimate of post void residual volume (PVR) 
– Flow Rate Recording 

 
 



Patient evaluation • Physical Exam: 
– Suprapubic region for bladder distension 
– Motor and sensory function of perineum and lower extremities 
– DRE –  

• Anal sphincter tone 
• Prostate –  

– Size/volume 
– Consistency 
– Suspicion for prostate cancer 

• Urinalysis: Hematuria or evidence of infection 
• Serum PSA 
• Frequency/Volume charts (voiding diary) when nocturia is predominant 

symptom 
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Bladder 

Prostate 

Transabdominal ultrasound imaging of bladder 

Bladder Ultrasound 
Post Void Residual Assessment 

 



AUA-7 Symptom Index (Case 1) 

14/35 



Case 1 (continued) 

• AUA symptom index: 14/35 
quality of life score: 3/35 

• Physical exam: unremarkable 
• Post void residual: 10 cc 
• Urinalysis: Unremarkable 
• PSA: 2.8 ng/ml 
• Creatinine   1.0 mg/dl 



Treatment Options for BPH 

• Watchful Waiting 
• Medical Therapy 
• Minimally Invasive Therapies 
• Surgery (TURP / Laser) 



Goals of Therapy 
BPH/ lower urinary tract 

symptoms 

• Relieve “bothersome” symptoms to 
improve quality of life 
 

• Prevent acute urinary retention 
 
• Preserve bladder and renal function 
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Mechanisms of Action and Targets for Intervention in Benign Prostatic Hyperplasia and 
Lower Urinary Tract Symptoms. 

Sarma AV, Wei JT. N Engl J Med 2012;367:248-
257. 



Alpha Blockers 
Tamsulosin, Terazosin, Doxazosin, Alfuzosin, Silodosin 

Mechanism: block adrenoceptors on the bladder neck and the prostate 
and lead to relaxation of the muscle tone 
 
Adverse effects: 
Central actions orthostatic hypotension 
Caution: 
•α-Blockers do not inhibit the growth or progression  of BPH /lower 
urinary tract symptoms 
•improvement of symptoms does not to reduce the risk of 
complications such as acute urinary retention or the need BPH-related 
surgery. 
 



5α-Reductase Inhibitors 
finasteride (Proscar, Propecia), dutasteride (Avodart) 
Mechanism: Inhibition of 5α-reductase results in 
decreased conversion of testosterone to DHT   
 
 
•Reduce prostate volume response depends on: 
prostate size (PSA) 
 risk of acute urinary retention or need for surgery 
•Combination therapy with an alpha blocker leads to 
greater improvement (8%) in symptoms 
Adverse effects: erectile dysfunction, libido, 
breast tenderness/enlargement 



Case 1 
Tamsulosin and finasteride were started and  

at follow-up, 2 months later 

• Significant improvement in his lower 
urinary tract symptoms 

• AUA symptom index: 6/35 with QOL score 
of 2/6 

• Post void residual: 5 cc 
 The patient was told to return in one year 

for follow up, but he failed to keep his 
appointment because of relocation 



Case 1 

• Two years later, he presented to the ER with nausea, 
lack of energy and worsening lower urinary tract 
symptoms. 
 
 

• He reports worsening of his symptoms, including more 
frequency and urgency, some urge incontinency and 
slow urinary flow.  He has problem with post void 
dribbling and significant hesitancy. 



AUA-7 Symptom Index (Case 1) 

27/35 



Case 1 (continued) 
 PMHx: No change 
 Meds: Tamsulosin and finasteride 
 Exam: 

 BP: 170/90; PR: 90; RR: 22; T: 98.9 
• Pertinent findings in exam: 

 Abdomen: palpable, mildly tender midline mass at the 
level of umbilicus that is dull on percussion, mild bilateral 
flank tenderness. 

 GU: Normal Phallus, scrotal exam. 
 Rectal exam: Normal tone anal sphincter.  4.5 x 5 cm 
prostate without nodularity or tenderness 



Case 1 (continued) 
• Exam: 

 BP: 170/90; PR: 90; RR: 22; T: 98.9 
• Pertinent findings in exam: 

 Abdomen: palpable, mildly tender midline 
mass at the level of umbilicus that is dull on 
percussion, mild bilateral flank tenderness. 

 GU: Normal Phallus, scrotal exam. 
Rectal exam: Normal tone anal sphincter.   
4.5 x 5 cm prostate without nodularity or 
tenderness 



Case 1 (continued) 

• Post void residual: 1250 cc 
• Urinalysis: Unremarkable 
• PSA: 1.4 ng/ml  
• BUN      75 mg/dl  
• Creatinine  6.2 mg/dl  
• Sodium and potassium are in normal range 



Urinary retention 
 



BPH Pathophysiology 



Median lobe causing upper tract 
deterioration 



Bilateral Hydronephrosis due to  
bladder outlet obstruction 



Treatment Options for BPH 

• Watchful Waiting 
• Medical Therapy 
• Minimally Invasive Therapies 
• Surgery (TURP-transurethral resection of the 

prostate / Laser) 



Prostate Reduction Therapy 
(Laser TURP) 



Photoselective 
vaporization of the 

prostate (PVP) 



Transurethral Resection of Prostate 
Complications 

Courtesy of Dr. Shahin Tabatabaei, MGH-Urology 

Click Image 

•Bleeding (5-10%) 
•Dysuria (15%) 
•Extravasation (2-3%) 
•Incontinence (1-2%) 
•Impotency: (5-15%) 
•Retrograde ejaculation 
(60-80%) 
•TUR syndrome (1-5%) 



Summary – Case #1 
• Lower urinary tract symptoms 

– Obstructive & Urgency Symptoms 
– Besides BPH, variety of other entities can 

present with similar symptoms:  infections, 
tumors, ureteral stones, neurologic conditions, 
diabetes 

 
• Bladder Outlet Obstruction from BPH 

– Medical therapies – alpha adrenergic blockers 
and/or 5-alpha reductase inhibitors 

– Surgical therapies – prostate reduction therapy 
 



Case 2 – Mr. S 

 62 yo M with a history of DM, HTN, OSA, and 
hyperlipidemia who has been complaining of fatigue and 
generalized weakness 

 Feels very tired with lack of energy, exhausted all the 
time, daytime somnolence x 2 yrs. 

 Libido intact but has poor erections – these symptoms 
have been worse over the past 6 months – Viagra does 
not work like it used to 

 Wife (2nd) is 22 years younger. Has 3 toddlers and two 
older children in college. 1st wife died of cancer. 

 Only uses his CPAP some of the time 
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Case 2 – Mr. S 

 PMH 
— DM – HgbA1c recently 10.3 despite 

his reported FSBS being in low 
100s. 

— Hypophosphatemia 
— HTN 
— Dyslipidemia 
— Fatty liver 
— GERD 
— Obesity 
— Asthma 
— Depression 
— OSA 
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 Medications 
— Albuterol 
— Aspirin 
— Glyburide 
— HCTZ 
— K-Phos 
— Metformin 
— Prilosec 
— Zestril 

 SH 
— Rare EtOH, No tobacco 

 FH 
— DM in brother 

 

 PE - Unremarkable 



Case 2 – Mr. S 

 Testosterone – 194 
— However, this was drawn at 4pm 

 Early AM testosterone  - 255 (270-1070) 

 Free testosterone 10 (9-30) 

 SHBG 21 (13-71), LH 4.5 (2-12), FSH 2.1 
(1-12), TSH normal, prolactin normal, Cr 1 

 PSA 5.62, free PSA 11% 
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Urologic evaluation 

 Evaluated by endocrine (already following 
for hypophosphatemia) for hypogonadism 

 Referred to Urology for elevated PSA 

 PSA history: 
 1999 – 1.9   2005 – 3.0 

 2000 – 2.5  2009 – 5.7 

 2001 – 3.1  2010 – 4.86 

 2002 – 3.2  2012 – 5.62   
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Urologic evaluation 

 Voiding history: 
— Hesitancy, weak stream, some urgency and frequency, 

nocturia x 2-3 

 IPSS  15/35 QOL   3/6 

 Sexual function: libido intact, limited erections even with 
viagra 

 PE: 
— Testes normal size, no masses 
— DRE – prostate 40-50g, no nodules, no rectal masses 

48 



Next steps? 

 Options: 
— Continued observation 
— Prostate biopsy 
— Imaging: 

• Endorectal coil prostate MRI 

• Transrectal ultrasound 

 What about testosterone replacement? 
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 Let’s discuss his PSA first 
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Annual Age-Adjusted Cancer Incidence Rates 

Siegel R, et al. Cancer Statistics. CA 
CANCER J CLIN 2013;63:11–30 

Peak in 1992 – ~5 years after 
initiation of PSA  

Fall in incidence – “cull effect” 



Annual Age-Adjusted Cancer Death Rates 

Siegel R, et al. Cancer Statistics. CA 
CANCER J CLIN 2013;63:11–30 



PSA Screening 

 May 21, 2012 – USPSTF finalizes a Grade D 
recommendation for PSA based screening 

 AUA and ASCO respond: 
— Men with a 10-15 life expectancy should discuss risks 

and benefits of prostate cancer screening with PCP 
— Screening for prostate cancer must include a DRE 

 April 2013 – AUA updates its guidelines on early 
detection of prostate cancer 
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2013 AUA Guidelines on Early Detection of Prostate Cancer 

1. The Panel recommends against PSA screening in men under age 40 years 

2. The Panel does not recommend routine screening in men between ages 40 
to 54 years at average risk  

— Higher risk: Family history, African American race 

3. The Panel strongly recommends shared decision-making for men age 55 to 
69 years that are considering PSA screening, and proceeding based on a 
man’s values and preferences  

— The greatest benefit of screening appears to be in men ages 55 to 69 years.  

4. To reduce the harms of screening, a routine screening interval of two years 
or more may be preferred over annual screening  

5. The Panel does not recommend routine PSA screening in men age 70+ 
years or any man with less than a 10 to 15 year life expectancy 

— Some men age 70+ years who are in excellent health may benefit from prostate 
cancer screening  
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Considerations in Approach 

 Non-cancer causes of an elevated PSA  
— BPH 
— Inflammation –  

 Urinary tract infection 
 Prostatitis 

— Acute urinary retention 
— Iatrogenic prostate manipulation 

 DRE 
 Prostatic Biopsy 
 Cystoscopy 

— Ejaculation 
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 Prostate Cancer Prevention Trial (Thompson, et al NEJM 2003 
and 2005) 

  Prevalence of prostate cancer in 2950 men with “normal PSA” 

  PSA                  Incidence            High grade 

  <0.5  7%      13%  

  0.6 - 1.0  10%      10% 

  1.1 - 2.0  17%      12% 

  2.1 - 3.0  24%      19% 

  3.1 - 4.0  26%      25% 

 

Shortfalls of the historical “normal” PSA cutoff 

 
Historically, when PSA 4 – 10: 22-26% CA 



What are the data?    PLCO Cancer Screening Trial 
 (Prostate, Lung, Colorectal, and Ovarian) 

 Findings at 7 yrs: 
— PCa incidence 116/10,000 person-

years in Screened Grp vs. 
95/10,000 in Control Arm 

— Deaths: 2/10,000 in Screened vs. 
1.7/10,000 in Control 

 Findings at 13 yrs: 
— Deaths: 3.7/10,000 in Screened vs. 

3.4/10,000 in Control 
[Andriole, et al. JNCI. 2012;104:125–132 ]   

 Concerns: 
— Contamination of Control Arm 

• 40% had PSA in 1st year 

• 52% had PSA by 6th year 
— Compliance with Biopsy only 40-

52% 

 

Andriole, et al. NEJM. 2009;360:1310-9.  



What can we take from the PLCO trial? 

 Investigated if a clinically significant mortality reduction from 
screening could have been masked by control arm contamination 

 Utilized multiple computer simulation models of the PLCO trial with 
the baseline assumption that there was a significant difference in 
mortality 

 All iterations of the models demonstrated that control arm 
contamination masked the assumed baseline difference in mortality 
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What are the data?  ERSPC – European Randomized Study 
 of Screening for Prostate Cancer 

 Findings at 9 yrs: 
— Ratio of PCa death was 0.8 in screened group compared to control (20% reduction) 
— To prevent 1 PCa death: 1410 men need to be screened and 48 cases of PCa need 

to be treated 

 Findings at 11 yrs: 
— Relative risk reduction in prostate cancer death was 21% 
— To prevent 1 PCa death: 1055 men screened; 37 need to be detected 

 
Schroeder, et al. NEJM. 2009;360:1320-8. 

Schroeder, et al. NEJM. 2012;366:981-90.  



 Significant 
difference in Pca 
mortality in core 
age group (55-69) 

 There was no 
mortality reduction 
seen in men ≥70 yo 

 No reduction in all 
cause mortality was 
seen 
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What are the data?  ERSPC – European Randomized Study 
 of Screening for Prostate Cancer 

 High NNT highlights the risk of overdiagnosis and the 
need to utilize active surveillance when appropriate 



The less well known prostate cancer screening trial 

 20,000 Swedish men aged 50-64 in 1994 randomized to 
screening or no screening 
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What is the long term risk of an elevated PSA? 

 Malmo Preventive 
Project:  
— 1167 Swedish men aged 60 

in 1981 
— Highly accurate outcome 

data through 2006 
— Frozen serum samples from 

1981 measured for PSA 
— PSA at age 60 predicts long 

term risk of prostate cancer 
metastases and death 
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Vickers, et al. BMJ 2010;341:c4521   



Can baseline PSA levels in men <60 years of age predict 
lethal prostate cancer? 
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Does baseline PSA predict lethal prostate cancer? 
 
 
 

 
 

Age    
<50th 

Percentile 
>75th 

Percentile 
>90th 

Percentile 
  PSA Value <0.95 >1.60 >2.88 

55-59.9 OR (95% CI) 1.00 (ref) 10.7 (3.2-35.8) 17.1 (4.6-64.0) 
  PSA value <0.90 >1.40 >1.93 

50-54.9 OR (95% CI) 1.00 (ref) 4.0 (0.9-18.0) 7.0 (1.3-38.5) 
  PSA Value <0.68 >1.07 >1.68 

40-49.9 OR (95% CI) 1.00 (ref) 6.4 (1.3-32.0) 11.5 (1.5-89.3) 

Age    >50th Percentile 
0-25th 

Percentile 
25-50th 

Percentile 
  PSA Value >0.95 0.06-0.60 0.60-0.95 

55-59.9 OR(95% CI) 1.00 (ref) 0.16 (0.04-0.77) 0.22 (0.06-0.76) 

Can we stop PSA screening at 60? 



US data similar to Swedish baseline cohort 
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Are there better biomarkers than PSA? 
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Are there better biomarkers than PSA? 

 Urine based:  
— PCA3 

• FDA approved for elevated 
PSA and prior negative biopsy 

• PCA3 is a noncoding mRNA 
1st identified in 1999 

• Expression is restricted to the 
prostate.  
 Expressed in 95% of 

prostate tumors  

• PCA3 score is independent of 
prostate volume, age, BPH and 
prostatitis. 

• Correlates with risk of cancer 
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Are there better biomarkers than PSA? 

 Urine based:  
— PCA3 + TMPRSS2:ERG – 

Michigan Prostate Score or 
MiPS test 

• Transmembrane Protease, 
Serine 2 (TMPRSS2) gene 

• TMPRSS2–ERG gene fusion is 
highly PCa specific and found 
in ~50% of PSA-screened PCa 

68 



Are there better biomarkers than PSA? 

 PHI – Prostate Health Index 
— Combines [-2]Pro-PSA with free 

PSA and total PSA 
— [-2]Pro-PSA FDA approved in 2012 

for PSA 4-10 with negative DRE 
— “ratio of PSA precursor protein to 

free PSA multiplied by the square 
root of the PSA score at diagnosis” 
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How do we select men for a biopsy? 
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How do we select men for a biopsy? 

 PCPT nomogram 
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Back to screening: A common sense approach 
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Back to screening: A common sense approach 

76 



Back to screening: A common sense approach 
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Mr. S 

 Elects for TRUS guided prostate biopsy 

 Prostate volume by ultrasound 96cc 
     FINAL PATHOLOGIC DIAGNOSIS: 

     A.  PROSTATE BIOPSY, RIGHT APEX:  

     Benign prostatic tissue with atrophic changes and focal chronic inflammation. 

     B.  PROSTATE BIOPSY, RIGHT MID:  

     Benign prostatic tissue with atrophy. 

     C.  PROSTATE BIOPSY, RIGHT BASE:  

     Benign prostatic tissue. 

     D.  PROSTATE BIOPSY, LEFT APEX:  

     Benign prostatic tissue with atrophic changes and chronic inflammation. 

     E.  PROSTATE BIOPSY, LEFT MID:  

     Prostatic adenocarcinoma, Gleason score 3 + 3 = 6/10, involving 40% and 20% each 

     of two (2) of two (2) cores and 30% of examined tissue. 

     Perineural invasion is identified. 

     F.  PROSTATE BIOPSY, LEFT MID:  

     Benign prostatic tissue. 
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 Mr. S comes to the multidisciplinary GU oncology 
clinic to discuss management options 
— Radical prostatectomy 
— External beam radiation 
— Prostate brachytherapy 
— Active surveillance 
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Active surveillance for low risk prostate cancer 

 Accepted management strategy for very low risk 
localized disease 

 Actively monitors the course of disease with the 
expectation to intervene with curative intent if cancer 
progresses 

 Goals to reduce “overtreatment” and avoid potential 
complications of treatment 
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Active surveillance: Published series 

81 Dall’Era, et al. Eur Urol 62 (2012) 976–983   



Active Surveillance: MGH Cohort 
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 Single institution active surveillance cohort of 469 men diagnosed 
with prostate cancer between 1997 and 2009 

 Active Surveillance Criteria (Formalized in 2008; > 90% of cohort 
meet these criteria) 
— Candidate for curative treatment 
— Clinical stage T1c, T2a 
— Gleason ≤ 6 (Gleason 3+4 in select patients with low volume) 
— No more than 3 cores positive with ≤20% in each core 
— PSA <10 (<20 allowed for select subjects) 

 Follow-up Protocol (Formalized in 2008) 
— PSA and DRE every 4 mo x 1 yr, every 6 mo X 2 yrs, then 

annually 
— Repeat 12 core biopsy at 12-18 mo 
— Additional biopsies at discretion of treating physician 

 



MGH Study Cohort Characteristics 

 

Vast Majority:  
— < 75 years old 
— PSA ≤ 10  
— Gleason Sum ≤ 6 
— Clinical Stage T1c 
— Low volume disease 

with < 33% of cores 
positive 
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Variable Median (range) or n (%) Mean 
N 469   
Follow-up (years)  4.8 (2-14.5) 5.6 
Age (years) 68.1 (38.8-82.7) 67.4 

Age <65 168 (36%)   
Age 65-75 215 (46%)   
Age >75 86 (18%)   

PSA at diagnosis 5.1 (0.4-19.2) 5.6 
≤ 10 439 (94%)   
> 10 30 (6%)   

Gleason Sum at 
diagnosis     

≤6 461 (98%)   
7 8 (2%)   

T stage at diagnosis     
1c 441 (94%)   
2a 28 (6%)   

# biopsy cores taken 12 (5-22) 10.9 
# positive cores 1 (1-3) 1.38 

Diagnostic biopsies 
≥ 33% of cores 
positive 21 (4.5%)   



MGH Active Surveillance Results 
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Reason for intervention n=116 % 
Pathologic progression 52 44.8 
PSA progression 35 30.2 
Patient preference 14 12.1 
DRE progression 6 5.2 
Metastasis 3 2.6 
Other 6 5.2 

 65.7% of cohort had at least one 
repeat prostate biopsy 

 Gleason Score progression 
defined as:  
— Any increase in Gleason 

Score 
— Score progression  - 17.9% 

 Cancer volume progression 
defined as: 
— Increase from <33% of cores 

positive to ≥33% of cores 
positive 

— Volume progression – 16.8% 

 


		

		Median (range), N (%)

		Mean 



		# Biopsy cores taken

		12 (5-22)

		10.9



		# Positive cores

		1 (1-3)

		1.38



		Post diagnosis biopsy

		 1 (1-5)

		1.5



		Number  of prostate rebiopsies

		 

		



		1

		308 (65.7%)

		



		 > 1 

		107 (22.8%)

		



		> 2

		25 (5.3%)

		



		Pathologic finding on 1st rebiopsy (n=308)

		 

		



		Atypia

		3 (1.0%)

		



		Benign

		67 (21.8%)

		



		Prostate Cancer

		209 (67.9%)

		



		PIN

		29 (9.4%)

		



		Gleason score progression (from Gleason 6)

		55 (17.9%)

		



		Gleason 3 + 4 = 7

		33/55 (60.0%)

		



		Gleason 4 + 3 = 7

		13/55 (23.6%)

		



		Gleason 8 - 10

		9/55 (16.4%)

		



		Cancer volume progression (from <33% positive cores to ≥33%) 

		52 (16.8%)

		









MGH Active Surveillance Results 

 77% of patients remained on AS at 5 
years and 62% at 10 years 

 AS is a treatment method which spares 
the majority of properly selected men 
from intervention, provides adequate 
time for intervention if required, and has 
durable CSS and OS   
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FFI 5 yr 10 yr 
77% 62% 

CSS 5 yr 10 yr 
100% 100% 

OS 5 yr 10 yr 

95% 88% 

Freedom From Intervention 

Overall Survival 

Disease Specific Survival 
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Can we improve our selection of men for active surveillance?  

 Cancer of the Prostate Risk Assessment 
(CAPRA) score 
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Risk of PCa specific survival 



Can we improve our selection of men for active surveillance?  

 Nomograms 
— Kattan nomograms 
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Can we improve our selection of men for active surveillance?  

 Can we do better than standard pathologic parameters? 
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 At what cost? 
— Prolaris = $3400  Oncotype Dx = $3800 

 Will they improve outcomes for men on active surveillance 
in a cost-effective manner? 

 To be determined… 



Can we use imaging to rule out occult aggressive disease  

 Multiparametric endorectal coil MRI 

 

 

89 



90 

Indian J Radiol Imaging. 2012 Jul-Sep; 22(3): 160–169. 

Multiparametric magnetic resonance imaging of prostate cancer. 

Hedgire SS1, Oei TN, McDermott S, Cao K, Patel M Z, Harisinghani MG. 
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Can we use imaging to rule out occult aggressive disease  



Can we use imaging to rule out occult aggressive disease  

 MRI/Ultrasound 
fusion biopsy 

 2 planned studies 
at MGH: 
—Active 

Surveillance 
—Rising PSA + 

prior negative 
biopsy 
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What about his questionable hypogonadism  

 Mr. S asks if he can take testosterone 
supplementation 

 Again, symptoms are: feels very tired with lack of 
energy, exhausted all the time, daytime 
somnolence x 2 yrs, Libido intact but has poor 
erections 
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Clinical features and diagnosis of hypogonadism 

 Symptoms: 
— Decreased vigor and libido 
— Depressed mood 
— Decreased muscle mass and body hair – does not occur for at least a 

year 
— Hot flashes if severe hypogonadism 
— Gynecomastia  - more likely to occur in primary hypogonadism 
— Infertility – also more common in primary hypogonadism 

 Physical Exam: 
— Testicular length normally 4-7cm 
— Assess body hair and musculature– although there is normal variability 

— Gynecomastia - more likely to occur in primary hypogonadism; 
elevated LH and FSH stimulate testicular aromatase 
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HPT axis 

GnRH →  LH and FSH production 

 

LH – Leydig cells → Testosterone 

 

FSH – Sertoli cells → Spermatogenesis 

 

 

Negative feedback by: 

Testosterone → Estradiol, DHT 

Inhibin 



Hypogonadism 

Endocrine status T FSH LH PRL 

Primary hypogonadism low HIGH HIGH Normal 

Secondary hypogonadism low low low Normal 

Hyperprolactinemia low low low HIGH 

Androgen resistance HIGH HIGH HIGH Normal 



Primary Hypogonadism 

 Congenital abnormalities: 
— Klinefelter syndrome or other chromosomal abnormalities 
— Cryptorchidism 
— Varicocele 
— Disorders of androgen synthesis 
— Myotonic dystrophy 

 Acquired abnormalities: 
— Mumps orchitis (or other infection) 
— Radiation 
— Glucocorticoids 
— Alkylating agents 
— Trauma; testicular torsion 
— Autoimmune 
— Chronic systemic illness – cirrhosis, chronic renal failure, AIDS 
— Idiopathic 
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Secondary Hypogonadism 

 Congenital abnormalities: 
— Kallmann’s syndrome –  
— Mutations in DAX1, GPR54, Leptin or receptor, Gonadotropin subunit 
— Pituicyte differentiation gene mutations 

 Acquired abnormalities: 
— Suppression of gonadotropins: 

• Hyperprolactinemia 

• Meds/drugs: Gonadal steroid use, glucocorticoid treatment, opiates 

• Critical illness or chronic systemic illness 

• Diabetes mellitus 

• Idiopathic 
— Damage to gonadotroph cells: tumors, infection, trauma, surgery, radiation 
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Laboratory evaluation 

 Serum total testosterone 
— Maximum testosterone level around 8am 
— If low, should be repeated as there can be fluctuation 

 Free testosterone – not bound to sex-hormone binding globulin (SHBH) 
— May be helpful in obesity, which can reduce binding to SHBH and SHBH 

serum concentration 
— Increased binding in male senescence 

 LH and FSH –when T low to determine primary or secondary 

 Pituitary function testing in acquired secondary hypogonadism: 
— Prolactin, cortisol (8am), thyroxine, iron saturation 
— Brain MRI if other pituitary hormonal abnormalities, visual field 

deficit, or other neurologic abnormality 
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Changes with Age 

 Decrease in total testosterone 

 Increase in SHBH 

 Decrease in free testosterone 

 Decline in spermatogenesis 

 Increase in gonadotropins 
— FSH > LH 
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Baltimore Longitudinal Study of Aging:   

 Harman SM, et al. J Clin Endocrinol Metab 2001; 86:724 

Massachusetts Male Aging Study: 

 Travison TG, et al. J Clin Endocrinol Metab 2007; 92:549 

European Male Aging Study: 

 Wu FC, et al. J Clin Endocrinol Metab 2008; 93:2737 



Clinical guidelines 
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But there is controversy in men with prostate CA 

10
2 

Small series 

Relatively short 
follow-up 



Controversy over cardiovascular risks 
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